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Management of Diabetes
Dinah M. Limiri

ABSTRACT

Diabetes cases are rising globally, with estimates pro-
jecting the numbers to reach 643 million by 2030.
The rising cases are a result of different factors such
as aging, inadequate physical activity, poor eating
behaviors, and the rising overweight and obesity
numbers. Social determinants of health, particularly
socioeconomic status (SES), have been shown to be a
contributing factor to diabetes prevalence. The differ-
ent components of SES, namely, income, education,
and occupation, contribute to the rising obesity prev-
alence, affecting disease onset and progression. These
factors also affect how people manage the disease and
the subsequent outcomes. Effective diabetes manage-
ment is important because it reduces complications
and improves overall health outcomes. However, fac-
tors such as low income, lower educational attainment,
and uncertain employment status make it difficult to
afford the necessary diabetes care. These factors also
affect healthcare utilization, which explains why peo-
ple with low SES tend to have poor diabetes outcomes.
It is important to understand how these factors work to
improve diabetes management and outcomes. There-
fore, this review explores how SES impacts diabetes
prevalence and management.

Keywords: Diabetes, Prevalence, Socioeconomic sta-
tus, Income, Education, Occupation, Diabetes manage-
ment

Introduction

Over the last four decades, there has been a significant
rise in the number of diabetes cases, with the Interna-
tional Diabetes Federation (IDF) estimating the num-
ber of adults living with diabetes to be 537 million.'
Although these numbers account for all types of dia-
betes, approximately 90% of these cases are type 2 dia-
betes.? Different factors contribute to the rising global
type 2 diabetes prevalence. They include aging, a
decrease in physical activity, a rapid increase in urban-
ization, and the rising overweight and obesity cases.
The IDF projects that the number of diabetes cases will
reach about 643 million in 2030 and 783 million by
2045.

Understanding factors that contribute to the rising
diabetes prevalence is important. Other than being a
debilitating condition that contributes to high mortality
and morbidity rates, diabetes has serious health com-
plications. Some of these complications are diabetic
retinopathy, diabetic neuropathy, diabetic nephropa-
thy, and diabetic foot. In 2021, diabetes accounted for
6.7 million deaths and approximately 966 billion dol-
lars in health expenditures.

Research has shown a link between social deter-
minants of health (SDOH) and the rising diabetes

prevalence. Race, ethnicity, income, housing, and
neighborhood environment contribute to diabetes, its
complications, and mortality.” The recent IDF statis-
tics support these findings, with three in four adults
who have diabetes residing in low- and middle-income
countries." Socioeconomic status (SES) is one of the
key components of SDOH that has been linked to the
rising obesity prevalence.

SES comprising a person’s income, education level,
and occupation have an effect on health and health
outcomes. It is one of the SDOHs that contribute to
inequities in care." Health inequities affect health
status among different groups.’ The inequities affect
how people access care and care outcomes. Different
researchers have shown that SES predicts diabetes
onset and progression, affecting an individual’s ability
to access healthcare, healthy food, proper housing, and
other resources that are pertinent to good health out-
comes.”®’” Because of the important role that SES plays
in healthcare, developing interventions geared toward
attaining health equity is a measure for addressing
the rising disease prevalence. The fact that SES and
other SDOHs contribute to inequality and vulnerabil-
ity means there is a need to design intervention mea-
sures that are geared toward addressing these factors
to improve diabetes management and prevent disease
progression. Doing this will provide better opportuni-
ties for improving diabetes management among the
affected population. This review will investigate the
impact of SES on diabetes prevalence and whether
the different aspects of SES, namely, income, education
level, and occupation, affect how a person manages
the disease. The review will also investigate whether
SES contributes to diabetes progression and complica-
tions, including morbidity and mortality rates.

SES and Diabetes

Research in recent years has linked SES to different
health conditions such as diabetes, cardiovascular
disease, low birth weight, cancer, and hypertension,
among others.”® With regard to diabetes, research has
shown that SES increases diabetes prevalence, with
individuals from low SES being at a higher risk of the
disease and its complications.” SES determines an
individual’s ability to access healthcare, afford medi-
cal care, engage in health behavior, and environmental
exposure, all of which are important determinants of
health.’ SES is measured in terms of economic resources
and power. It is a multidimensional construct made up
of factors such as income, education, and occupation
(Figure 1), all of which have unique implications for
health.’ For instance, an individual’s employment sta-
tus determines their ability to afford healthcare, food,
housing, and education, all of which have implications
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Fig 1 | Socioeconomic status components

on health outcomes. A person who does not have a sta-
ble occupation is likely to experience health inequities
and disparities. A person’s income affects their ability
to afford basics such as housing, food, and healthcare,
which can contribute to stress, affect health outcomes,
and increase the likelihood of conditions such as dia-
betes and heart disease. It is well documented that SES
affects health outcomes, affecting disease onset and
progression at different levels, including individual,
community, and population. Therefore, SES can affect
both diabetes prevalence and management.

Components of SES

Education

Education is one of the SES components that affects
health and health outcomes.

Research has shown that education affects life expec-
tancy and morbidity.">"" People who have high edu-
cational levels are expected to live longer than high
school dropouts or those with lower educational
levels.'™"" Hill-Briggs et al.,” note that educational sta-
tus is assessed at the individual, the household, or the
community level. At the individual level, educational
status is measured in terms of the person’s educational
attainment. At the household level, educational status
is measured in terms of the highest grade completed
by any member within the household, while at the
community level, it is measured in terms of the highest
percentage of high school or college graduates within
the community.’

Educational status has an important implication on
health because it influences different socioeconomic
factors such as income and employment, which deter-
mine one’s ability to afford healthcare, food, housing,
and other basics that are instrumental in health out-
comes."”” The ability to afford these basics has been
linked to better health outcomes. Lower educational
attainment leads to negative outcomes. This is because
they lack the economic power that is necessary to
afford these necessities. Besides, the lack of the ability
to afford basics such as housing, food, and healthcare
exposes one to life stressors such as crime, violence,
and food insecurity, which increase the likelihood of
obesity, diabetes, and cardiovascular disease.

Education is also an important SDOH because it
equips an individual with knowledge and skills that
are necessary to manage disease, also known as health
literacy. Research in recent years has shown that

health literacy leads to better health outcomes. Health
literacy reduces the rates of hospitalizations, improves
health status, increases adherence to medications,
improves management of chronic conditions, and
improves overall health and well-being." For individu-
als with diabetes, literacy is important in self-manage-
ment and care. Individuals who have low literacy levels
are more likely to have worse glycemic control, higher
rates of diabetes retinopathy, and an increased risk of
diabetes-related complications.'*'® Low health literacy
leads to poor outcomes for diabetic patients because it
affects their ability to practice self-care, ability to seek
care, and medication adherence. All these are likely to
lead to a higher risk of developing complications and
poor outcomes.

Occupation

Occupation is an additional SES variable that has
significant implications on health.

According to Hill-Briggs et al.,> occupation is multidi-
mensional and is measured through measures such
as employment status, job stability, job type, and
working conditions. An individual can be employed
or unemployed. They can also be doing manual or
non-manual labor. Job stability is measured in terms of
job security. Working conditions refer to factors such
as job demands, number of hours worked in a day, or
type of work. All these factors play an instrumental
role in determining health outcomes. Different occupa-
tional measures have an impact on health outcomes.
For instance, employment status affects one’s ability
to afford and access healthcare, live in good neighbor-
hoods, and afford healthy food. Long unemployment
duration increases the likelihood of poor health out-
comes.' Unemployment also affects mental health,
with long durations of unemployment being associ-
ated with poor outcomes on mental health."” Employ-
ment status also affects health outcomes because it
allows people to achieve economic stability. Individu-
als who have stable employment and job security are
also more likely to report positive health outcomes,
with job insecurity being linked to poor mental health
outcomes.'® Working conditions and job type also have
an impact on health and health outcomes."’

Income

As a component of SES, income plays an important
role in health because it influences a person’s ability
to purchase healthcare, afford housing, and get better
nutrition.’ It is also a measure of economic stability,
with better economic stability being likely to lead to
good health outcomes.?® Research has documented an
association between income and health outcomes."
Households with incomes below the federal poverty
level report a higher likelihood of illness and prema-
ture death.'” The federal poverty level in this case is
the measure of annual income levels that determine
financial eligibility criteria for different government
programs and benefits. Individuals with lower income
levels report poor health outcomes because the level of
income determines an individual’s ability to afford the
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economic resources that are necessary to lead a healthy
life. Such individuals are more affected by health dis-
parities and face more inequities. They are also more
affected by stressors such as housing insecurity, crime,
lower education levels, and poor working conditions,
all of which lead to negative health outcomes.

Growing research evidence indicates that income
disparities are increasingly contributing to chronic
conditions.””** Individuals from low-income house-
holds are predisposed to developing chronic diseases,
including diabetes, and having poor outcomes.” They
are less likely to access care or have medical insur-
ance, which limits their ability to access medical care.
In addition to affecting accessibility to care, income
inequalities make it difficult to afford healthy food and
good housing, all of which have been linked to poor
health outcomes.

SES and Diabetes Prevalence

Research has shown an association between the dif-
ferent components of SES and diabetes prevalence.’
According to a study by Connolly et al.,® diabetes prev-
alence increased or was higher in more deprived areas
compared to more affluent areas. Deprived areas had
lower income levels, lower education attainment, poor
housing and neighborhood conditions, overcrowding,
and high unemployment. Living in deprived areas
is associated with poor health outcomes because of
healthcare inequality and disparities that make it
difficult to access care. Similarly, an epidemiological
study examining country-level data from 130 differ-
ent countries showed a link between SES and diabe-
tes prevalence.”* However, in this study, only the per
capita income variable showed a significant correla-
tion between SES and diabetes.”* An increase of 1%
in per capita income increased the likelihood of devel-
oping diabetes by 0.92%.* No significant association
between employment status and diabetes prevalence
was shown.” The association between low SES and
diabetes prevalence has been shown by different
researchers.”®”® The likelihood of developing diabetes
among individuals from lower SES is high because of
limited access to care and lower healthcare utilization,
which makes it difficult to address diabetes risk. Dia-
betes is also attributed to lifestyle. Poor health-related
behaviors increase the risk of developing diabetes.
Some of these behaviors are smoking, excessive alcohol
consumption, inadequate physical activity, and eating
food that is high in sugar. Exposure to these behav-
iors increases the risk of early diabetes onset. Among
individuals of different SES, behavioral lifestyles differ
greatly, which may explain why individuals from lower
SES may be more predisposed to developing diabetes.
For instance, lower SES is a risk factor for smoking
and lack of physical activity.””*® Individuals who have
lower SES are also likely to have lower income, lower
educational attainment, and uncertain occupational
status, which are linked to the likelihood of developing
diseases, including diabetes. The link between differ-
ent components of SES and diabetes prevalence is dis-
cussed in detail as follows.
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Income
Income is one of the components of SES that has
been linked to increasing diabetes prevalence, with
the prevalence increasing as income decreases.>*
According to a study done by Beckles and Chou,
diabetes prevalence increased as socioeconomic disad-
vantage increased and widened over time during the
study’s duration.’® Another study by Dinca-Panaitescu
et al.,”’ showed that diabetes prevalence increased as
income decreased. The highest diabetes prevalence
was reported in the group with the lowest income
(4.14 times higher).?" This evidence supports that dia-
betes prevalence decreases as income goes up. Having
a low income is more likely to increase diabetes risk.”*
The findings are supported by another study by Bird
et al.,”” that showed diabetes prevalence was related
to household income. In this study, individuals with a
yearly income of $29,999 had a diabetes prevalence of
9%. This was higher than 4.3% in households making
between $30,000 and $79,999 per year. The preva-
lence went down further in households making over
$80,000 at only 2.7%.>

Different factors explain why diabetes prevalence
increases as income declines. Income affects differ-
ent aspects of care, such as healthcare utilization and
access to medical care.”” Lack of medical insurance
affects healthcare coverage and makes it difficult to
access the necessary specialty care. According to a dia-
betes survey done in 2010, people who did not have
insurance were at a higher risk of developing diabe-
tes.”® Having insurance was also associated with better
quality of care irrespective of SES, race, or ethnicity. For
diabetic patients, consistent care is necessary to have
glycemic control and reduce complications. Support
from a multidisciplinary team comprising dieticians,
diabetes educators, medical specialists, and social
workers can have better outcomes in diabetes manage-
ment.” Diabetes prevalence in low-income groups can
also be attributed to increased risk factors such as obe-
sity. According to Rabi et al.,”® obesity is a risk factor
for developing diabetes, particularly among women.
Individuals in low-income groups are at increased
risk of developing obesity and subsequent diabetes. In
low-income groups, this risk is attributed to poverty,
which makes it difficult to afford healthy and nutritious
food with the right calorie intake.**

Education
Research has demonstrated that educational attain-
ment is an independent factor for diabetes preva-
lence, with lower educational attainment being linked
to higher diabetes prevalence.” According to Borrell
et al.,”® people who had a college education were less
likely to report lower diabetes. Individuals with a high
school diploma or less had higher diabetes prevalence,
1.6 times more than those who had a bachelor’s
degree.”” Similar findings were reported by Steele
et al.> The risk of diabetes went higher as the level of
education decreased.’®

Different factors explain why diabetes prevalence
increases as educational levels decrease. Lower
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educational attainment makes it challenging to man-
age glycemic levels, with one meta-analysis showing
that lower educational attainment was associated
with higher HbA1c levels.”” Lower education attain-
ment is also associated with lower literacy.” Health
literacy is an important SDOH, with lower literacy
levels being linked to poor health outcomes. For indi-
viduals living with diabetes, health literacy is linked
to better diabetes knowledge and better self-man-
agement. Having lower educational attainment can
make it difficult to understand the provided infor-
mation or knowledge that is necessary for diabetes
management. They are also less likely to utilize dia-
betes resources and educational centers. Lower edu-
cational attainment also makes it challenging to turn
information received into practical healthy behav-
iors that can lead to disease prevention. This could
explain why diabetes prevalence is higher among
individuals who have lower education attainment.

Occupation
Occupation is another component of SES that has an
impact on diabetes prevalence.

Different studies and meta-analyses have shown that
different occupational aspects such as employment
status, job security, and type of work have an impact
on diabetes prevalence.’®* Ferrie et al.,”® found an
association between job insecurity and high diabetes
risk. Those who reported high levels of job insecurity
were 19% more likely to report a high risk of diabetes.’®
Shockey et al.,” found that diabetes prevalence was
different by occupation, with factors such as job stress
and shift work increasing the likelihood of develop-
ing diabetes. Overall, the study found that diabetes
prevalence was 6.4%, with men (7%) being more
likely to have the disease than women (5.6%).” The
study also found that diabetes prevalence increased
with age, with the lowest prevalence being reported
among the youngest workers aged 18-24 vyears
(1.1%) and the highest prevalence among the old-
est workers aged 55-64 years (12.7%).” Working
adults aged 65 years and older reported the highest
diabetes prevalence (17.8%). Occupations that were
associated with higher stress levels, higher levels of
uncertainty, high physical and emotional demands,

and shift work had higher diabetes prevalence. For
instance, law enforcement workers, protective service
workers, and first-line emergency providers had the
highest levels of diabetes prevalence.’” Professions
that were regarded as less stressful, such as law, work-
ing in media, and working in the science field, were
associated with lower diabetes prevalence.”” A sum-
mary of diabetes prevalence across different occupa-
tions and the nature of these occupations is shown in
Table 1. Diabetes prevalence was also higher among
adults who had obesity and less educational attain-
ment.”

Job-related stress and shift work are associated with
a higher diabetes prevalence.” According to Bannai
et al.,”" workers with long shifts comprising more than
45 h per week were 2.5 times at risk of developing dia-
betes compared to workers who worked fewer hours.

Shift increases diabetes risk because of factors
such as poor sleep patterns, a higher likelihood of
taking unhealthy foods, poor glycemic control, and
an increased risk of overweight and obesity.*>*® Shift
work is also associated with higher job-related stress
than non-shift work.?® Job-related stress predisposes a
person to diabetes. The type of occupation also plays
a role when it comes to diabetes prevalence. High-de-
manding and stressful jobs in transportation, man-
ufacturing, and protective services have also been
associated with higher diabetes prevalence.””* A sum-
mary of how the three SES components increase diabe-
tes prevalence is provided in Figure 2.

SES and Diabetes Management

Effective diabetes management is vital because it
reduces diabetes-related complications and improves
health outcomes. However, health inequalities and
disparities associated with SES affect the ability of
people living with diabetes to manage the condition
effectively. Research has shown that poor diabetes
management increases the risk of developing long-
term diabetes complications.* Lower SES predis-
poses one to poor diabetes management. As evident
in Figure 3, a complex interplay of SES factors affects
diabetes management. For instance, low education
attainment contributes to poor health literacy and
affects diabetes self-management. Individuals who

Table 1 | Diabetes prevalence across different occupations and the nature of these occupations

Occupation

Law enforcement workers

Diabetes Prevalence%

Nature of Occupation

10.5 Stressful, high levels of uncertainty, working under pressure, shift work, highly
physical, emotional demands, potentially dangerous

Protective service workers (including child protective 9.0 Stressful, highly demanding because of high caseloads, emotionally demanding,

services and adult protective services) working in a crisis driven environment, exposure to secondary trauma

Nursing and psychiatric care 8.7 Shift work, stressful, emotionally demanding, challenges maintaining work-life
balance

Transportation 7.3 Highly physical, stressful, long work hours, shift work, time pressure

Management occupations 5.5 Less stressful, less physical and demanding, office-based, high responsibility

Working in media 3.8 Less emotional demands, less physical demands

Legal profession (including lawyers, legal support 3.7 Less physical demands, less uncertainty, not characterized by shift work, less

workers, judges)

emotional demands
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Fig 2 | A summary of how different components of socioeconomic status increases
diabetes prevalence
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Fig 3 | Complex interplay between socioeconomic status and diabetes management

have low educational attainment experience difficul-
ties in accessing and understanding diabetes-related
information, which affects their ability to self-manage
the disease.

Individuals with low SES are also likely to have
poor glycemic control.” These individuals used mea-
sures such as avoidance coping to deal with stressful
events during their diabetes journey. Avoidance
coping resulted in high HbA1lc levels. Similar find-
ings were established by Kurani et al.** According to
this study, diabetes patients living in areas that were
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most deprived and rural areas were less likely to have
high-quality diabetes care compared to those living in
less deprived and urban areas.“® Living in socioeco-
nomically deprived areas was associated with poor
diabetes care because of the present obstacles. People
living in these areas were likely to have lower educa-
tional attainment, lower income, living in crowded
housing, and from single-parent households.* Such
factors have been associated with high diabetes
prevalence and an increased likelihood of diabetes
complications.

Deprivation is associated with poor diabetes man-
agement because it affects the ability to access the
right medical and specialty care.*” Individuals living in
deprived areas have fewer financial resources, which
makes it difficult to afford medical insurance and sub-
sequent care. For people living with diabetes, medical
insurance is instrumental in accessing high-quality
care.”” Individuals with medical insurance are more
likely to go for foot examinations, eye examinations,
and other preventative services. Deprivation is also
associated with a greater comorbidity burden, high
food insecurity, and lower health literacy, all of which
have negative effects on diabetes management.

Policy Implications

Evidence from this review shows that there is an
association between different SES components,
namely, income, education, and occupation status,
with diabetes prevalence and poor disease manage-
ment. Inequities contribute to disparity in care, with
individuals from low socioeconomic backgrounds
being more likely to have high diabetes prevalence
and poor diabetes management. As such, there is
a need for policies in place to mitigate the negative
effects of low SES on diabetes prevalence and man-
agement. For instance, providing funding for diabetes
education programs can improve health literacy and
diabetes self-management. Research shows that these
education programs work and lead to positive out-
comes when it comes to diabetes care and self-man-
agement.*®* Some of the benefits associated with
diabetes education include improved glycemic con-
trol, slower onset of diabetes-related complications,
improved quality of life, reduced diabetes healthcare
costs, and improved self-efficacy when it comes to dia-
betes management.**%°!

Improving access by increasing insurance coverage
and addressing the existing insurance gaps can also
lead to positive outcomes. Income inequalities affect
the ability to afford care, with people from low-income
quintiles being more likely to report higher diabetes
prevalence, increased rates of diabetes complications,
and poor disease management.’>*” There is evidence
that increasing insurance coverage and addressing
the existing insurance gaps can improve disease out-
comes.’” For instance, the Affordable Care Act led to
an increase in insurance coverage among people with
low family incomes (below <$35,000) and those with
low educational attainment between 2009 and 2016.>
Improving insurance coverage lowers diabetes-related
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care costs, particularly out-of-pocket costs, which con-
tribute significantly to poor medication adherence.*

Conclusion

The reviewed studies establish that SES has an impact
on both diabetes prevalence and management, sup-
porting evidence that shows an association between
SDOH and disease prevalence and outcomes. Different
SES components, such as income, occupation, and
educational attainment, have both direct and indirect
impacts on diabetes. They increase the risk of getting
the disease and increase the likelihood of poor disease
management. Living in resource-deprived areas con-
tributes to disparities in diabetes risk and outcomes.
This explains why individuals with lower educational
attainment and lower income levels have higher diabe-
tes risk and an increased likelihood of poor outcomes.
Although this review documents that SES has an
impact on diabetes prevalence and management, it is
important to acknowledge that the pathways that show
an association between different SES components are
challenging and complex. Therefore, the different
components of SES could exert their effects on diabe-
tes in complex ways.

References

1 International Diabetes Federation (IDF). Facts and Figures.
[Internet]. 2021. Available from: https://idf.org/about-diabetes/
diabetes-facts-figures/

2 Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N,
et al. Global and regional diabetes prevalence estimates for 2019
and projections for 2030 and 2045: Results from the International
Diabetes Federation Diabetes Atlas. Diabetes Res Clin Pract.
2019;157:107843. doi:10.1016/j.diabres.2019.107843

3 Hill-Briggs F, Adler NE, Berkowitz SA, Chin MH, Gary-Webb TL,
Navas-Acien A, et al. Social determinants of health and diabetes:
A scientific review. Diabetes Care. 2021;44(1):258. d0i:10.2337/
dci20-0053

4 Fiscella K, Williams DR. Health disparities based on socioeconomic
inequities: Implications for urban health care. Acad Med.
2004;79(12):1139-47. d0i:10.1097/00001888-200412000-
00004

5 Adler NE, Newman K. Socioeconomic disparities in health: Pathways
and policies. Health Aff. 2002;21(2):60-76. doi:10.1377/
hlthaff.21.2.60

6 Connolly V, Unwin N, Sherriff P, Bilous R, Kelly W. Diabetes
prevalence and socioeconomic status: A population based
study showing increased prevalence of type 2 diabetes
mellitus in deprived areas. | Epidemiol Community Health.
2000;54(3):173-7. doi:10.1136/jech.54.3.173

7 HwangJ, Shon C. Relationship between socioeconomic status
and type 2 diabetes: Results from Korea National Health and
Nutrition Examination Survey (KNHANES) 2010-2012. BM) Open.
2014;4(8):005710. doi:10.1136/bmjopen-2014-005710

8  Kivimaki M, Batty GD, Pentti J, Shipley M}, Sipila PN, Nyberg ST, et al.
Association between socioeconomic status and the development of
mental and physical health conditions in adulthood: A multi-cohort
study. Lancet Public Health. 2020;5(3):e140-9. d0i:10.1016/
S2468-2667(19)30248-8

9  Tatulashvili S, Fagherazzi G, Dow C, Cohen R, Fosse S, Bihan H.
Socioeconomic inequalities and type 2 diabetes complications:

A systematic review. Diabetes Metab. 2020;46(2):89-99.
doi:10.1016/j.diabet.2019.11.001

10 RaghupathiV, Raghupathi W. The influence of education on
health: An empirical assessment of OECD countries for the period
1995-2015. Arch Public Health. 2020;78:1-8. d0i:10.1186/
5$13690-020-00402-5

11 Zajacova A, Lawrence EM. The relationship between education and
health: Reducing disparities through a contextual approach. Annu

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

REVIEW

Rev Public Health. 2018;39(1):273-89. doi:10.1146/annurev-
publhealth-031816-044628

Braveman P, Gottlieb L. The social determinants of

health: It’s time to consider the causes of the causes.

Public Health Rep. 2014;129(Suppl 2):19-31.
d0i:10.1177/003335491412915206

Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low
health literacy and health outcomes: An updated systematic review.
Ann Intern Med. 2011;155(2):97-107. d0i:10.7326/0003-4819-
155-2-201107190-00005

Schillinger D, Grumbach K, Piette J, Wang F, Osmond D, Daher C,
et al. Association of health literacy with diabetes outcomes. JAMA.
2002;288(4):475-82. doi:10.1001/jama.288.4.475

Tefera YG, Gebresillassie BM, Emiru YK, Yilma R, Hafiz F, Akalu H,
et al. Diabetic health literacy and its association with glycemic
control among adult patients with type 2 diabetes mellitus
attending the outpatient clinic of a university hospital in Ethiopia.
PLoS One. 2020;15(4):€0231291. d0i:10.1371/journal.
pone.0231291

Silver SR, Li J, Quay B. Employment status, unemployment duration,
and health-related metrics among US adults of prime working age:
Behavioral Risk Factor Surveillance System, 2018-2019. Am J Ind
Med. 2022;65(1):59-71. doi:10.1002/ajim.23308
Puig-Barrachina V, Malmusi D, Martinez JM, Benach ). Monitoring
social determinants of health inequalities: The impact of
unemployment among vulnerable groups. Int J Health Ser.
2011;41(3):459-82. d0i:10.2190/HS.41.3.d

Ferrie JE, Shipley MJ, Stansfeld SA, Marmot MG. Effects of chronic
job insecurity and change in job security on self reported health,
minor psychiatric morbidity, physiological measures, and health
related behaviours in British civil servants: The Whitehall Il study. J
Epidemiol Community Health. 2002;56(6):450—4. doi:10.1136/
jech.56.6.450

Burgard SA, Lin KY. Bad jobs, bad health? How work and working
conditions contribute to health disparities. Am Behav Sci.
2013;57(8):1105-27.doi:10.1177/0002764213487347
Office of Disease Prevention and Health Promotion. Economic
Stability. [Internet]. Healthy People 2030. U.S. Department of
Health and Human Services. Available from: https://health.gov/
healthypeople/objectives-and-data/browse-objectives/economic-
stability#:~:text=Healthy%20People%202030%20focuses%20
on,finding%20and%20keeping%20a%20job.

Shaw KM, Theis KA, Self-Brown S, Roblin DW, Barker L. Chronic
disease disparities by county economic status and metropolitan
classification, Behavioral Risk Factor Surveillance System, 2013.
Prev Chronic Dis. 2016;13:160088. d0i:10.5888/pcd13.160088
Korda R], Paige E, Yiengprugsawan V, Latz |, Friel S. Income-related
inequalities in chronic conditions, physical functioning and
psychological distress among older people in Australia: Cross-
sectional findings from the 45 and up study. BMC Public Health.
2014;14:741.doi:10.1186/1471-2458-14-741

Hsu CC, Lee CH, Wahlqgvist ML, Huang HL, Chang HY, Chen L,

et al. Poverty increases type 2 diabetes incidence and inequality
of care despite universal health coverage. Diabetes Care.
2012;35(11):2286-92. d0i:10.2337/dc11-2052

Richards SE, Wijeweera C, Wijeweera A. Lifestyle and
socioeconomic determinants of diabetes: Evidence from country-
level data. PLoS One. 2022;17(7):e0270476. doi:10.1371/
journal.pone.0270476

Rabi DM, Edwards AL, Southern DA, Svenson LW, Sargious PM,
Norton P, et al. Association of socio-economic status with diabetes
prevalence and utilization of diabetes care services. BMC Health
Serv Res. 2006;6:1-7. doi:10.1186/1472-6963-6-124

Liu G, He L, LiY, Yang A, Zhang K, Luo B. Diabetes risk among US
adults with different socioeconomic status and behavioral lifestyles:
Evidence from the National Health and Nutrition Examination
Survey. Front Public Health. 2023;11:1197947. doi:10.3389/
fpubh.2023.1197947

Huang MZ, Liu TY, Zhang ZM, Song F, Chen T. Trends in the
distribution of socioeconomic inequalities in smoking and
cessation: Evidence among adults aged 18~59 from China

Family Panel Studies data. Int ) Equity Health. 2023;22(1):86.
d0i:10.1186/512939-023-01898-3

Stalsberg R, Pedersen AV. Are differences in physical activity
across socioeconomic groups associated with choice of physical
activity variables to report? Int ] Environ Res Public Health.
2018;15(5):922. doi:10.3390/ijerph15050922

DOI: https://doi.org/10.70389/PJPH.100012 | Premier Journal of Public Health 2025;2:100012


https://doi.org/10.70389/PJPH.100012
https://idf.org/about-diabetes/diabetes-facts-figures/
https://idf.org/about-diabetes/diabetes-facts-figures/
https://health.gov/healthypeople/objectives-and-data/browse-objectives/economic-stability#%3A~%3Atext%3DHealthy People 2030 focuses on%2Cfinding and keeping a job
https://health.gov/healthypeople/objectives-and-data/browse-objectives/economic-stability#%3A~%3Atext%3DHealthy People 2030 focuses on%2Cfinding and keeping a job
https://health.gov/healthypeople/objectives-and-data/browse-objectives/economic-stability#%3A~%3Atext%3DHealthy People 2030 focuses on%2Cfinding and keeping a job
https://health.gov/healthypeople/objectives-and-data/browse-objectives/economic-stability#%3A~%3Atext%3DHealthy People 2030 focuses on%2Cfinding and keeping a job
https://health.gov/healthypeople/objectives-and-data/browse-objectives/economic-stability#%3A~%3Atext%3DHealthy People 2030 focuses on%2Cfinding and keeping a job

PREMIER JOURNAL OF PUBLIC HEALTH

REVIEW

29

30

31

32

33

34

35

36

37

38

39

40

41

42

DOI: https://doi.org/10.70389/PJPH.100012 | Premier Journal of Public Health 2025;2:100012

Chen'Y, Zhou X, Bullard KM, Zhang P, Imperatore G, Rolka DB.
Income-related inequalities in diagnosed diabetes prevalence
among US adults, 2001-2018. PloS One. 2023;18(4):e0283450.
doi:10.1371/journal.pone.0283450

Beckles GL, Chou, C. Disparities in the prevalence of diagnosed
diabetes—United States, 1999-2002 and 2011-2014. MMWR.

Morb Mortal Wkly Rep. 2016;65(45)1265-9. doi:10.15585/mmwr.

mmé6545a4

Dinca-Panaitescu S, Dinca-Panaitescu M, Bryant T, Daiski |,
Pilkington B, Raphael D. Diabetes prevalence and income:
Results of the Canadian Community Health Survey. Health Policy.
2011;99(2):116-23. doi:10.1016/j.healthpol.2010.07.018
Bird Y, Lemstra M, Rogers M, Moraros J. The relationship between
socioeconomic status/income and prevalence of diabetes and
associated conditions: A cross-sectional population-based study
in Saskatchewan, Canada. Int } Equity Health. 2015;14:1-8.
doi:10.1186/s12939-015-0237-0

Hu R, Shi L, Rane S, Zhu J, Chen CC. Insurance, racial/ethnic, SES-
related disparities in quality of care among US adults with diabetes.

J Immigr Minority Health. 2014;16:565-75. doi:10.1007/s10903-

013-9966-6

Kim TJ, von dem Knesebeck O. Income and obesity: What is

the direction of the relationship? A systematic review and
meta-analysis. BMJ Open. 2018;8(1):e019862. doi:10.1136/
bmjopen-2017-019862

Borrell LN, Dallo FJ, White K. Education and diabetes in a

racially and ethnically diverse population. Am J Public Health.
2006;96(9):1637-42. doi:10.2105/AJPH.2005.07 2884
Steele CJ, Schottker B, Marshall AH, Kouvonen A, G O’Doherty

M, Mons U, et al. Education achievement and type 2 diabetes—
What mediates the relationship in older adults? Data from the
ESTHER study: A population-based cohort study. BMJ Open.
2017;7(4):e013569. d0i:10.1136/bmjopen-2016-013569
Bijlsma-Rutte A, Rutters F, Elders PJ, Bot SD, Nijpels G. Socio-
economic status and HbA__in type 2 diabetes: A systematic review
and meta-analysis. Diabetes Metab Res Rev. 2018;34(6):3008.
d0i:10.1002/dmrr.3008

Ferrie JE, Virtanen M, Jokela M, Madsen IEH, Heikkild K, Alfredsson
L, et al. Job insecurity and risk of diabetes: A meta-analysis of
individual participant data. CMAJ. 2016;188(17-18):E447-55.
doi:10.1503/cmaj.150942

Shockey TM, Tsai RJ, Cho P. Prevalence of diagnosed

diabetes among employed us adults by demographic
characteristics and occupation, 36 states, 2014 to 2018.

J Occup Environ Med. 2021;63(4):302-10. doi:10.1097/
JOM.0000000000002117

Carlsson S, Andersson T, Talback M, Feychting M. Incidence

and prevalence of type 2 diabetes by occupation: Results

from all Swedish employees. Diabetologia. 2020;63:95-103.
d0i:10.1007/s00125-019-04997-5

Bannai A, Yoshioka E, Saijo Y, Sasaki S, Kishi R, Tamakoshi A. The
risk of developing diabetes in association with long working hours
differs by shift work schedules. J Epidemiol. 2016;26(9):481-7.
doi:10.2188/jeaJE20150155

Wang L, Ma Q, Fang B, Su YX, Lu W, Liu M, et al. Shift work

is associated with an increased risk of type 2 diabetes

and elevated RBP4 level: Cross sectional analysis from the
OHSPIW cohort study. BMC Public Health. 2023;23(1):1139.
doi:10.1186/512889-023-16091-y

43

44

45

46

47

48

49

50

51

52

53

54

Manodpitipong A, Saetung S, Nimitphong H, Siwasaranond N,
Wongphan T, Sornsiriwong C, et al. Night-shift work is associated
with poorer glycaemic control in patients with type 2 diabetes.
JSleep Res. 2017;26(6):764-72. d0i:10.1111/jsr.12554

Bihan H, Laurent S, Sass C, Nguyen G, Huot C, Moulin JJ, et al.
Association among individual deprivation, glycemic control,

and diabetes complications: The EPICES score. Diabetes Care.
2005;28(11):2680-5. d0i:10.2337/diacare.28.11.2680

Houle J, Lauzier-Jobin F, Beaulieu MD, Meunier S, Coulombe

S, Coté J, et al. Socioeconomic status and glycemic control in

adult patients with type 2 diabetes: A mediation analysis. BM)
Open Diabetes Rese Care. 2016;4(1):e000184. doi:10.1136/
bmjdrc-2015-000184

Kurani SS, Lampman MA, Funni SA, Giblon RE, Inselman JW,

Shah ND, et al. Association between area-level socioeconomic
deprivation and diabetes care quality in US primary care practices.
JAMA Netw Open. 2021;4(12):e2138438. d0i:10.1001/
jamanetworkopen.2021.38438

Brown AF, Ettner SL, Piette J, Weinberger M, Gregg E, Shapiro MF,
et al. Socioeconomic position and health among persons with
diabetes mellitus: A conceptual framework and review of the
literature. Epidemiol Rev. 2004;26(1):63-77. doi:10.1093/epirev/
mxh002

Powers MA, Bardsley JK, Cypress M, Funnell MM, Harms D, Hess-
Fischl A, et al. Diabetes self-management education and support
in adults with type 2 diabetes: A consensus report of the American
Diabetes Association, the Association of Diabetes Care & Education
Specialists, the Academy of Nutrition and Dietetics, the American
Academy of Family Physicians, the American Academy of PAs, the
American Association of Nurse Practitioners, and the American
Pharmacists Association. Diabetes Care. 2020;43(7):1636-49.
doi:10.2337/dci20-0023

Gagliardino JJ, Chantelot JM, Domenger C, Ramachandran A,
Kaddaha G, Mbanya JC, et al. Impact of diabetes education and self-
management on the quality of care for people with type 1 diabetes
mellitus in the Middle East (the International Diabetes Mellitus
Practices Study, IDMPS). Diabetes Res Clin Pract. 2019;147:29-36.
doi:10.1016/j.diabres.2018.09.008

Steinsbekk A, Rygg L, Lisulo M, Rise MB, Fretheim A. Group

based diabetes self-management education compared to routine
treatment for people with type 2 diabetes mellitus. A systematic
review with meta-analysis. BMC Health Serv Res. 2012;12:1-9.
doi:10.1186/1472-6963-12-213

Deakin TA, McShane CE, Cade JE, Williams R. Group based training
for self-management strategies in people with type 2 diabetes
mellitus. Cochrane Database Syst Rev. 2005;18(2):CD003417.
doi:10.1002/14651858.CD003417.pub2.

Marino M, Angier H, Springer R, Valenzuela S, Hoopes M, O’Malley
J, et al. The Affordable Care Act: Effects of insurance on diabetes
biomarkers. Diabetes Care. 2020;43(9):2074-81. d0i:10.2337/
dc19-1571

Casagrande SS, McEwen LN, Herman WH. Changes in health
insurance coverage under the Affordable Care Act: A national
sample of US adults with diabetes, 2009 and 2016. Diabetes Care.
2018;41(5):956-62.d0i:10.2337/dc17-2524

Bibeau WS, Fu H, Taylor AD, Kwan AY. Impact of out-of-pocket
pharmacy costs on branded medication adherence among
patients with type 2 diabetes. ] Manag Care Spec Pharm.
2016;22(11):1338-47.d0i:10.18553/jmcp.2016.22.11.1338


https://doi.org/10.70389/PJPH.100012

