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Abstract

Background: The mortality rate from liver disease among people with type 2 diabetes mellitus (T2DM) increased by 20%
between 2001 and 2018. There are marked racial and ethnic differences among people with T2DM at risk of metabolic
dysfunction—associated steatotic liver disease (MASLD) and related complications.

Objective: We aimed to investigate the distribution of individual-level social determinants of health (SDOH) in people living
with both T2DM and MASLD.

Methods: In this small cross-sectional study, patients (N=50) were recruited from a tertiary care general hepatology clinic
to complete a survey that assessed potential determinants of health. We sought to oversample Black and Hispanic patients to
better understand the prevalence of SDOH. Electronic health records were reviewed to determine stage of liver disease, and
these data were linked to survey results to identify the distribution of individual-level determinants of health in patients with
cirrhosis.

Results: Black and Hispanic respondents were more likely to report more experiences of racial discrimination, worries
about being discriminated against, and group-based medical mistrust, especially regarding unsupportive health care providers.
Cirrhosis groups tended to have lower incomes and less coverage from private health insurance. However, no substantial
trends were observed in the distribution of health literacy, discrimination, and diabetes stigma among patients with and without
cirrhosis.

Conclusions: These findings will inform a future study aimed at assessing and developing interventions to address the
combined impact of individual- and neighborhood-level SDOH on health-related outcomes in patients with T2DM and
MASLD.
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Introduction a spectrum of disease ranging from its early stages (largely
asymptomatic simple steatosis) to cirrhosis, which can lead

Metabolic dysfunction—associated steatotic liver disease {3 lilf.e-threa;erll'mg comp hcz;tlor(ljs SuT,h as as?tes,l\\/iaAnScE]a)l
(MASLD) is a public health priority, as it affects 60% to Ciceding, and liver cancer [3]. Complications from

80% of people with type 2 diabetes mellitus (T2DM) and 100 d;SPrOPOf“O“?‘tﬁlggﬁt Pﬁ"Ple W‘tt)h TZ?IM' Morl‘f ;}(‘)a“ %
million people in the United States [1,2]. MASLD comprises of patients wit who are above the age o years
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have cirrhosis (vs approximately 1% in the general popula-
tion) [1,4], and the mortality rate from liver disease among
people with T2DM increased by 20% between 2001 and
2018 [3]. There are marked racial and ethnic differences
among people with T2DM at risk of MASLD and related
complications. In the United States, MASLD is most common
among Hispanic individuals, followed by White and then
Black individuals [5].

Social determinants of health (SDOH) contribute to
disparities in both disease prevalence and health outcomes
among people living with both T2DM and MASLD.
Individual-level factors associated with risk of complications
include food insecurity, lower income, and lower educational
level [6]. However, there are limited data on neighborhood-
level SDOH and how location impacts health additively or
synergistically with individual- or household-level factors.
This has restricted our understanding of disparities in
MASLD or mechanisms through which they may result
in liver-related complications, which may require different
interventions to reduce these disparities and improve health
outcomes. In our prior work, we evaluated the impact of
neighborhood-level SDOH in a diverse Michigan Medicine
cohort of 18,915 adults with MASLD, of whom 50% had
T2DM. Higher disadvantage scores were associated with
higher mortality and risk of cardiovascular disease, whereas
higher advantage scores were linked to lower mortality,
cardiovascular disease risk, and rate of hepatic decompensa-
tion [7]. These findings provide preliminary data on the fact
that neighborhood-level SDOH are associated with clinically
relevant outcomes in our patients with MASLD. Consider-
ing our prior research on neighborhood-level SDOH, in this
study, we aimed to investigate the distribution of individual-
level SDOH in patients with T2DM and MASLD.

Methods
Study Sample and Data Source

We evaluated SDOH in a small cohort of patients with
T2DM and MASLD using data from electronic health records
(EHRs) and a survey with measures selected using a health
disparities conceptual model adapted from Warnecke et al [8,
9]. Michigan Medicine is a tertiary care center that serv-
ices patients from rural, suburban, and urban areas through-
out the state. The hepatology clinics offer specialized care
and programs in cirrhosis, steatotic liver disease, and liver
transplantation. Patients (N=50) scheduled for in-person visits
were recruited from the Michigan Medicine general hepatol-
ogy clinic between September 1, 2024, and May 1, 2025.
Eligible participants were aged 18 years or older, had a
diagnosis of T2DM based on established criteria [10], were
fluent in English, and had visited the Michigan Medicine
hepatology clinic at least once in the previous 2 years
(January 1, 2021, to December 31, 2022). We sought to
oversample Black and Hispanic patients to better understand
the prevalence of SDOH in diverse populations, particularly
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those with higher rates of determinants of health. From
2019 to 2024, a total of 775 Hispanic patients (4% of
the total hepatology clinic pool) and 1274 Black patients
(7%) were seen. This would be equivalent to recruiting
roughly 2 Hispanic and 4 Black patients for a sample size
of 50. To oversample, we aimed to double this number and
recruit 4 Hispanic and 7 to 8 Black patients. We followed
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) reporting guidance [11].

This was a cross-sectional study design that combined
a one-time survey with data from the EHR. The survey
was administered 1:1 by a trained study coordinator and
lasted approximately 30 minutes. Consecutive patients were
recruited from upcoming appointments until target numbers
for racial and ethnic categories were met. A total of
114 patients were eligible to participate in this study,
but 3 (2.6%) exceeded target patient population numbers,
so 111 (97.4%) patients were approached. Of these 111
patients, 40 (36%) were unable to be reached, and 21
(189%) refused to participate, stating reasons such as
lack of interest and scheduling conflicts. Thus, 50 patients
consented and completed the survey. Medical records for
all individuals who completed the survey were reviewed
by a trained study coordinator. Hepatology care provider
notes were reviewed for a diagnosis of cirrhosis [12].
Laboratory tests, comorbidities, diabetes medications, and
race and ethnicity were also extracted from the EHR.
Each EHR variable and survey instrument was completed
without any missing data points.

Survey Design and Measures

The health disparities conceptual model by Warnecke et al
[8,9] (see Figure 1 [8,9] for study adaptation) was chosen
for this study as it combines the role that SDOH and
other biological factors play in contributing to health burden
and outcomes. It has been successfully used to investi-
gate disparities in other diseases such as liver, breast, and
colorectal cancers [13]. This conceptual model by Warnecke
et al [8,9] also aligns with the National Institute of Minority
Health and Health Disparities research framework —the latter
of which reflects an evolving conceptualization of factors
relevant to the understanding and promotion of minority
health and to the understanding of and reduction in health
disparities [14]. In the model by Warnecke et al [8,9], “distal”
factors based on social conditions, policies, and institutions;
“intermediate” factors such as social and physical context
and individual demographics; and “proximal” factors such
as individual behaviors and biological responses all contrib-
ute to disparities in health outcomes. The surveys adminis-
tered encompassed the SDOH domains listed in Multimedia
Appendix 1. Questions related to health literacy, health-rela-
ted stigma, alcohol intake, and medical mistrust were derived
from validated scales explained below. Income, educational
level, health insurance, English-language proficiency, and
tobacco and injection drug use were single-item self-reported
measures obtained from the survey.
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Figure 1. Health disparities conceptual model by Warnecke et al [8,9] adapted for type 2 diabetes mellitus and metabolic dysfunction—associated
steatotic liver disease patient-reported individual-level social determinants of health.
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Health literacy was assessed through the Rapid Estimate
of Adult Literacy in Medicine—Short Form [15]—a test
composed of 7 commonly used health terms that the
participant is asked to read aloud. A total of O correct words
correlates to a literacy level of third grade and below, 1 to
3 correct words correlate to a fourth- to sixth-grade level,
4 to 6 correct words correlate to a seventh- to eighth-grade
level, and 7 indicates at least a high school-level literacy
and the ability to read most patient materials. Variables
such as diabetes stigma and group-based medical mistrust
were scored on a 5-point Likert scale (1="strongly disagree”;
5=“strongly agree”). The group-based medical mistrust score
was divided into 3 sections: “suspicion” (answer range 6-30),
“group disparities in health care” (range 3-15), and “lack
of support from health care providers” (range 3-15) [16].
Because the group disparity statements are phrased positively
(ie, “in most hospitals, people of different ethnic groups
receive the same kind of care”), a higher score means
less disparities. Meanwhile, the diabetes stigma score was
divided into “treated differently,” “blame and judgment,”
and “self-stigma” domains [17]. Each section of the diabetes
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stigma score ranges from 6 to 30 except for “blame and
judgment,” which ranges from 7 to 35. The racial discrimina-
tion and major discrimination scores range from O to 9, worry
ranges from O to 12, and the Everyday Discrimination Scale
ranges from O to 30.

Ethical Considerations

All research activities were approved and reviewed by the
University of Michigan Institutional Review Board prior
to study initiation under approval HUM00243618. Written
informed consent was obtained for all participants.

Statistical Analysis

Participants were grouped by race and ethnicity to identify
any trends in disease progression and SDOH distribution.
They were specifically divided into Black and Hispanic
participants and non—Black and Hispanic participants because
using grouping solely based on Black or Hispanic race
and ethnicity would have rendered the sample sizes too
small. To avoid misinterpretation from racial and ethnic
aggregation, 2 additional analyses between Hispanic and
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non-Hispanic individuals were performed —one in which the
Black participants were grouped with non-Hispanic respond-
ents and one in which the Black participants were exclu-
ded from the comparison entirely (Multimedia Appendix
2). No significant differences were observed in the supple-
mental analyses when compared to the original grouping of
Black and Hispanic participants vs non-Black and Hispanic
participants.

The intended purpose of this study was formative
hypothesis generation; thus, P values were descriptive and
should be interpreted cautiously. The following analysis
plan prespecifies discrimination and medical mistrust as
primary SDOH constructs, with stigma and health liter-
acy as secondary constructs. This prioritization resulted
from the findings of our previous study on primary care
physician-related determinants of T2DM pharmacoinequity,
in which physicians identified discrimination and medical
mistrust as key barriers to newer, more effective medication
uptake in patients [18].

Answers to racial discrimination and major experiences
of discrimination [19] questions were coded as 1 for “yes”
and 0 for “no.” For worry questions developed by Krieger
et al [20,21], the response options were o (“rarely” and
“never”), 1 (“some of the time”), and 2 (“most of the time”).
The expanded Everyday Discrimination Scale by Williams
et al [19] followed a similar format, with responses of 0

Figure 2. Patient flow diagram.

Eligible patients (N=114)
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(“never”), 1 (“once”), 2 (“two or three times”), and 3 (“four
or more times”). The statistical tests for P values all used the
nonparametric Kruskal-Wallis test for continuous variables
and the Fisher exact test for categorical variables. For any
continuous variables compared between 2 levels, the Hodges-
Lehmann median differences were calculated.

Results

Sociodemographic Characteristics

Figure 2 shows a flow diagram for recruitment and partici-
pation. The sociodemographic data are divided by race and
ethnicity (Black and Hispanic participants vs not Black or
Hispanic participants) in Table 1 and by stage of liver disease
along with SDOH median scores in Table 2. Of the 50
survey participants, 7 (14%) were non-Hispanic Black or
Hispanic individuals, and 43 (86%) were non-Hispanic White
individuals. In comparison to White participants, Black and
Hispanic participants were less often female (26/43, 60.5% vs
3/7, 42.9%, respectively), had a lower income, were more
currently employed (14/43, 32.6% vs 3/7, 42.9%, respec-
tively), and more commonly used Medicare or Medicaid. The
average age and level of education were similar across races
and ethnicities. A further breakdown of race and ethnicity and
income is available in Multimedia Appendix 3.

Patients approached
(n=111)

Patients exceeding target
population (n=3)

Final cohort (n=50)
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Patients not reached (n=40)
Refused to participate (n=21)
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Table 1. Sociodemographic characteristics divided by race and ethnicity®.

Black and Hispanic participants (n=7) Not Black or Hispanic participants (n=43) P value
Demographics
Age (y), mean (SD) 64 (8.7) 63 (9.1) .80
Sex (female), n (%) 3(42.9) 26 (60.5) 38
Employed, n (%) 3(42.9) 14 (32.6) .59
Annual household income (US $),n (%) 48
<35,000 3(42.9) 9(20.9)
35,000-49,999 0 (0) 8 (18.6)
50,000-74,999 2(28.6) 5(11.6)
75,000-99,999 1(14.3) 3(7.0)
>100,000 1(14.3) 13 (30.2)
Educational level, n (%) 48
Lower than high school 0(0) 1(2.3)
High school 0 (0) 9(20.9)
College 4(57.1) 28 (65.1)
Graduate degree 3(42.3) 5(11.6)
Insurance type, n (%) 69
Medicaid 2(28.6) 7(16.3)
Medicare 3(42.9) 14 (32.6)
Marketplace (insurance purchased by the 0(0) 247
policyholder and not distributed through
their employer)
Private (employer) 2 (28.6) 20 (46.5)

4Hodges-Lehmann median difference: 1.0 (IQR -6.0 to 9.0).

Table 2. Sociodemographic characteristics and social determinant of health (SDOH) median scores divided by stage of liver disease.

No cirrhosis (n=10) Compensated cirrhosis (n=28) Decompensated cirrhosis (n=12) P value

Demographics
Age (y), mean (SD) 63.3 (7.65) 62.0(9.32) 63.8 (9.74) .84
Sex (female), n (%) 7(70) 15 (53.6) 7(58.3) .66
Employed, n (%) 5(50) 10 (35.7) 2(16.7) 25

Race and ethnicity, n (%) .30
Black or African American 0(0) 1(3.6) 0 (0)
Hispanic 2 (20) 4(14.3) 0(0)
White, not Hispanic 8 (80) 21 (75) 12 (100)
Other, not Hispanic 0(0) 2(7.1) 0 (0)

Annual household income (US $), n (%) .30
<35,000 0(0) 10 (35.7) 2(16.7)
35,000-49,999 3(30) 3(10.7) 2(16.7)
50,000-74,999 1 (10) 4(14.3) 2(16.7)
75,000-99,999 2 (20) 1(3.6) 1(8.3)
>100,000 4 (40) 7(25) 3(25)

Educational level, n (%) .69
Lower than high school 0(0) 1(3.6) 0(0)
High school 2 (20) 4(14.3) 3(25)
College 6 (60) 20 (714) 6 (50)
Graduate degree 2 (20) 3(10.7) 3(25)

Insurance type, n (%) 04
Medicaid 1 (10) 8 (28.6) 0(0)
Medicare 3(30) 10 (35.7) 4(33.3)
Marketplace 0 (0) 2(7.1) 0 (0)
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No cirrhosis (n=10)

Compensated cirrhosis (n=28) Decompensated cirrhosis (n=12) P value

Private (through employer)
SDOH scores, median (IQR)
Health literacy (0-7)
Group-based medical mistrust
Suspicion (6-30)
Group disparities in health care (3-15)

Lack of support from health care providers
(3-15)

Diabetes stigma
Treated differently (6-30)
Blame and judgment (7-35)
Self-stigma (6-30)
Racial discrimination (0-9)
Worry (0-12)
Major discrimination (0-9)
Everyday discrimination (0-30)

6 (60)

7.0(7.0-7.0)

9.5 (6.0-12.0)
12.0 (12.0-13.0)
7.5 (7.0-8.0)

11.5 (10.0-12.0)
23.0 (18.0-27.0)
10.5 (10.0-12.0)
0.5 (0.0-1.0)
8.0 (7.0-9.0)

1.5 (0.0-3.0)
0.0 (0.0-1.0)

8 (28.6) 8 (66.7)

7.0 (7.0-7.0) 7.0 (7.0-7.0) 07
12.0 (7.0-13.0) 6.0 (6.0-12.0) .10
12.0 (8.0-12.5) 12.0 (10.5-15.0) 43
8.0 (7.0-8.5) 7.0 (6.5-8.0) 14
12.0 (12.0-14.0) 6.5 (6.0-13.5) 13
20.5 (16.0-26.0) 18.0 (13.5-28.0) 71
10.0 (9.5-12.0) 9.0 (5.0-10.0) 07
0.0 (0.0-1.5) 0.0 (0.0-0.0) 30
7.0 (7.0-8.5) 7.0 (7.0-8.0) 59
1.0 (0.0-3.0) 1.0 (0.0-2.0) 64
0.0 (0.0-1.5) 0.0 (0.0-1.0) 55

When evaluating the results by stage of liver disease, 20%
(10/50) of the survey participants had no cirrhosis, 56%
(28/50) had compensated cirrhosis, and 24% (12/50) had
decompensated cirrhosis. Respondents with no cirrhosis were
older, mostly female (7/10, 70%), 20% (2/10) Hispanic
individuals, 80% (8/10) White individuals, and more likely to
be insured through their employers. In comparison, respond-
ents with compensated cirrhosis were younger, on Medicaid
and Medicare, and more racially and ethnically diverse (1/28,
3.6% Black individuals; 4/28, 14.3% Hispanic individuals;
21/28, 75% White individuals; and 2/28, 7.1% other [not
Hispanic]). Participants with compensated cirrhosis also
encompassed the highest proportion of respondents with an
annual household income of less than US $35,000. Partici-
pants with decompensated cirrhosis were aged 63.8 (SD 9.74)
years on average, 16.7% (2/12) employed, White individu-
als (12/12, 100%), and more likely to have private health
insurance.

Laboratory Results and Liver Disease
Progression

Table 3 shows laboratory results and relevant medical
history. Black and Hispanic participants appeared to have

less advanced liver disease as 28.6% (2/7) had no cirrhosis
and 71.4% (5/7) had compensated cirrhosis, whereas 53.5%
(23/43) and 27.9% (12/43) of their non-Black and non-His-
panic counterparts had compensated and decompensated
cirrhosis, respectively. White participants also had higher
rates of comorbidities such as hypertension (32/43, 74.4%)
and chronic kidney disease (9/43, 20.9%), but Black and
Hispanic participants had higher prevalence of heart disease
(277, 28.6%), hyperlipidemia (6/7, 85.7%), and neuropathy or
diabetic retinopathy (3/7, 42.9%). In general, White partici-
pants had more elevated laboratory results in blood sugar and
liver enzyme measures, including hemoglobin Aj. (median
6.5%, IQR 5.9%-7.4%), alanine transaminase (median 38.0,
IQR 27.0-46.0 U/L), aspartate transaminase (median 35.0,
IQR 26.0-47.0 U/L), alkaline phosphatase (median 96.0, IQR
76.0-128.0 U/L), and prothrombin time (median 11.5, IQR
10.5-12 .4 seconds). In contrast, the Black and Hispanic group
had higher albumin levels (median 4.5, IQR 4.4-4.6 g/dL).
The differences in direct bilirubin and international normal-
ized ratio were negligible. Regarding diabetes medication,
metformin was most popular across the board, followed by
long-acting insulin and semaglutide injections.

Table 3. Medical history pertaining to metabolic dysfunction—associated steatotic liver disease progression.

Black and Hispanic participants (n=7)  Not Black or Hispanic participants (n=43) P value
Stage of liver disease, n (%) 27
No cirrhosis 2 (28.6) 8 (18.6)
Compensated cirrhosis 5(714) 23 (53.5)
Decompensated cirrhosis 0(0) 12 (27.9)
Common comorbidities, n (%)
Heart disease 2 (28.6) 6(14.0) 47
Hypertension 5(71.4) 32 (74.4) .30
Hyperlipidemia 6(85.7) 23 (53.5) 01
Chronic kidney disease 1(14.3) 9(20.9) >99
Neuropathy and retinopathy 3(42.9) 9(20.9) 13
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Black and Hispanic participants (n=7)  Not Black or Hispanic participants (n=43) P value

Hemoglobin A (%), median (IQR) 6.0 (5.7-64) 6.5(59-74) 15
ALT? (U/L), median (IQR) 31.0 (25.0-47.0) 38.0 (27.0-46.0) 81
ASTP (U/L), median (IQR) 32.0(25.0-38.0) 35.0 (26.0-47.0) 22
Albumin (g/dL), median (IQR) 4.5 (4.4-4.6) 4.1 (3.7-4.5) 04
Direct bilirubin (mg/dL), median (IQR) 0.2(0.2-04) 0.3 (0.2-0.5) 47
Alkaline phosphatase (U/L), median (IQR)  82.0 (66.0-113.0) 96.0 (76.0-128.0) 55
PTC (s), median (IQR) 11.1(10.5-11.8) 11.5(10.5-12.4) 46
INRY, median (IQR) 1.1(1.0-1.1) 1.1 (1.0-1.1) .36
Diabetes medication, n (%)

Metformin 4(57.1) 19 (44.2) 15

Empagliflozin 1(14.3) 7(16.3) .80

Semaglutide injection 2 (28.6) 7(16.3) .19

Tirzepatide 1(14.3) 9(20.9) >.99

Long-acting insulin 2(28.6) 13 (30.2) 63

4ALT: alanine transaminase.

DAST: aspartate transaminase.

°PT: prothrombin time.

4INR: international normalized ratio.

SDOH Results

The median health literacy, medical mistrust, diabetes stigma,
and racism and discrimination scores classified by race
and ethnicity are shown in Table 4. In general, Black and
Hispanic patients had a stronger sense of medical mis-
trust, significantly in the “lack of support from health care
providers” category, and they experienced more suspicion
and group disparities in health care. Black and Hispanic
patients also experienced more diabetes stigma for subcatego-
ries such as “Blame and judgement” and “Self-stigma.” Major
instances of discrimination, which entail discriminatory
experiences attributable to factors outside of race such as

sex, weight, and educational level, varied slightly by race
and ethnicity, but Black and Hispanic individuals did report
significantly more experiences of racial discrimination and
worry about being discriminated against. No differences
were noted in health literacy and everyday discrimination
among races and ethnicities. Let it be noted that, due to
the broad categorization offered by the Rapid Estimate of
Adult Literacy in Medicine—Short Form test, a ceiling effect
was observed in all health literacy results. More details on
the distribution of health literacy scores can be found in
Multimedia Appendix 4.

Table 4. Social determinant of health median scores divided by race and ethnicity.

Black and Hispanic participants

Not Black or Hispanic participants Hodges-Lehmann

(n=7), median (IQR) (n=43), median (IQR) P value median difference

Health literacy (0-7) 7.0(7.0t07.0) 7.0(7.0t07.0) 15 0.0(0.0t04.0)
Group-based medical mistrust

Suspicion (6-30) 14.0 (6.0 to 18.0) 12.0 (6.0to 12.0) 12 2.0(0.0 to 6.0)

Group disparities in health care (3-15) 8.0 (6.0to0 12.0) 120 (11.0to 15.0) 06 -3.0(-6.0t00.0)

Lack of support from health care 8.0 (8.0 to 10.0) 7.0 (7.0 to 8.0) 03 1.0 (0.0t0 3.0)

providers (3-15)
Diabetes stigma

Treated differently (6-30) 11.0 (6.0 to 14.0) 12.0 (7.0 to 14.0) 73 00(-50t02.0)

Blame and judgment (7-35) 22.0(19.0 to 28.0) 20.0 (14.0 to 26.0) A7 20(-4.0t07.0)

Self-stigma (6-30) 120 (5.0to 14.0) 10.0 (8.0to 12.0) 56 00(-40t04.0)
Racial discrimination (0-9) 3.0 (0.0 to 6.0) 0.0 (0.0to 1.0) 01 3.0(0.0t05.0)
Worry (0-12) 100 (9.0to 11.0) 7.0 (7.0 to 8.0) 005 2.0(1.0t03.0)
Major discrimination (0-9) 2.0(0.0t03.0) 1.0(0.0t03.0) 38 0.0 (-1.0t0 2.0)
Everyday discrimination (0-30) 0.0 (0.0t03.0) 0.0(0.0t01.0) 39 0.0(0.0t02.0)

The median health literacy, medical mistrust, diabetes stigma,

and racism and discrimination scores classified by stage of

liver disease are shown in Table 2. Patients with no cirrhosis
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had higher diabetes stigma, worry, and major and racial
discrimination scores. Meanwhile, patients with compensated
cirrhosis had higher scores for group-based medical mistrust.
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However, patients with decompensated cirrhosis were the
least suspicious of health care providers and systems and
felt most supported by providers. They were also the least
concerned about being treated differently and feeling blame
or judgment for having diabetes. Overall, survey partici-
pants with decompensated cirrhosis were observed to have
fewer negative experiences with SDOH. Much like the race
and ethnicity analysis, no differences were noted in health
literacy, everyday discrimination, and group disparities in
health care.

Discussion

Principal Findings

We explored health outcomes and SDOH divided by race and
ethnicity and severity of liver disease. Black and Hispanic
respondents were more likely to report an annual house-
hold income of less than US $35,000, use Medicaid and/or
Medicare insurance, and experience racial discrimination and
diabetes stigma. They also had more comorbidities, including
heart disease, hyperlipidemia, and neuropathy and diabetic
retinopathy. Cirrhosis groups tended to have lower incomes
and public health insurance.

Our observations of greater medical mistrust among
Black and Hispanic patients, especially in lack of support
from health care providers (P=.03), align with findings
from numerous prior studies [22-24] where patients repor-
ted mistrust across individual physicians, health systems,
and modern medicine in general. This mistrust is likely
rooted in both historical and personal maltreatment from
health care institutions and can result in the nondisclosure
of symptoms and conditions that are highly stigmatized,
such as T2DM [25]. Patients with T2DM have a greater
chance of being characterized as noncompliant by health
care providers [26]. Stigmatizing attitudes among providers
are also associated with less patient-centered treatment plans
and lower confidence in provision of care [26]. Such stigma
not only undermines patient-provider relationships but also
perpetuates health disparities and worsens diabetes manage-
ment. In our study, Black and Hispanic patients were found to
have higher rates of diabetes self-stigma and fear of judg-
ment from peers and providers. Increasing patient education
and encouraging providers to reflect on their biases during
training can help address stigma and potential miscommuni-
cation [25].

Limited health literacy represents a significant obsta-
cle to treatment engagement as a patient’s ability to com-
prehend diabetes and liver disease—related information is
hindered [27]. It can also contribute to negative experiences
when accessing care, such as medical mistrust, and result
in nonadherence, thus ultimately affecting outcomes and
prognosis [28]. Prior liver disease and diabetes research [28,
29] has documented lower health literacy among Black and
Hispanic patients, but such results cannot be ascertained from
our study. There may be a potential bias in the ability of
highly educated patients to navigate referrals and insurance
approvals to access tertiary care centers such as Michigan

https://formative jmir.org/2026/1/e91608
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Medicine. In a study from the Institute for Clinical Evaluative
Sciences, adults from neighborhoods with higher educational
levels in Ontario were 30% more likely to be referred to
a specialist, which, in that case, was a psychiatrist [30].
Additionally, because of the ceiling effect demonstrated by
the sample cohort responses, health literacy scores must be
interpreted with caution, and alternative or complementary
health literacy measures may be required for a larger future
study.

When individual SDOH distribution was evaluated in
patients without cirrhosis, with compensated cirrhosis, or with
decompensated cirrhosis, lower income was more common
in cirrhosis groups. Our results align with the conclusions
drawn from our preliminary study, where higher disadvant-
age scores—defined as households led by a single mother,
receiving public assistance income, under the poverty level,
or with no employed member—were linked to higher rates
of hepatic decompensation [7]. The cirrhosis incidence in
lower-income patients, combined with the growing total
hospitalization costs for patients with compensated and
decompensated cirrhosis [31], highlights the need to reduce
the financial burden of specialty care. Additionally, Medi-
care and Medicaid use increased with cirrhosis severity, and
the number of employer-provided health insurance holders
was significantly lower among those with cirrhosis (P=.04).
Patients on public health insurance have shown to have lower
rates of viral hepatitis and hepatocellular carcinoma screening
[32,33], which is concerning as MASLD is a leading cause of
hepatocellular carcinoma.

A key strength of this study is its comprehensive SDOH
assessment—which was directly linked to medical chart
data from actively managed patients—thus allowing for a
more accurate and clinically relevant analysis. However,
several limitations must be acknowledged. As this study was
conducted at a large tertiary specialty care center, there is
potential for referral bias. Most participants (28/50, 56%)
had compensated cirrhosis, likely due to being referred to
the transplant clinic, which may limit the generalizability of
the findings to broader cirrhotic populations. Additionally,
the cross-sectional design of this study restricts our ability
to infer causal relationships, so we are only able to note
observed associations. Furthermore, the survey design may
have impacted measurement accuracy. Because the survey
was administered by research staff and many of the meas-
ures comprised self-reported single items, concerns about
social desirability may have influenced participant answers to
sensitive topics. The use of a convenience sample also limits
the representativeness of the study population. We aimed
to recruit at least 4 Hispanic patients and 7 Black patients.
Although we succeeded in oversampling Hispanic patients,
we failed to reach our target for Black patients despite
extending recruitment to a partnering Michigan Medicine
hospital that serves a more diverse pool of patients.

Between races and ethnicities, Black and Hispanic
respondents reported significantly more instances of racial
discrimination (P=.01) and lifetime worries about being
discriminated against (P=.005). However, it is important to
acknowledge that our survey derived its racial categories from
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the US Office of Management and Budget guidelines that are
used by the US census, which specifies 5 major racial groups
—White or Caucasian, Black or African American, Ameri-
can Indian or Alaska Native, Asian, and Native Hawaiian
or other Pacific Islander—and 2 ethnicities— Hispanic or not
Hispanic. Therefore, the discrimination and medical mistrust
scores and SDs, as well as comorbidity distribution, for
White patients may be inflated as people from areas such
as the Middle East and North Africa (MENA) are consid-
ered to be “White.” This racial aggregation also masks
health and SDOH disparities that exist in Arab or MENA
Americans, who have a higher prevalence of cardiovascular
and metabolic diseases than White individuals of European
descent [34]. In this study, 4.7% (2/43) of the White,
non-Hispanic participants identified as being from the MENA
region, and they reported experiencing more discrimination
and mistrust.

Wongsirisakul et al

Conclusions

This exploratory, cross-sectional study linked survey and
medical chart data to investigate the distribution of individ-
ual-level SDOH in patients with T2DM and MASLD. Black
and Hispanic patients reported significantly more instances
of racial discrimination and medical mistrust, along with
lower incomes and public health insurance coverage. In this
small cross-sectional sample, no clear descriptive pattern in
these SDOH measures was observed across liver disease
stage. These hypothesis-generating findings will help inform
a future larger study, where we will assess and develop
interventions to address the combined impact of individual-
and neighborhood-level SDOH on health-related longitudinal
outcomes in patients with MASLD and T2DM.

Acknowledgments

The authors thank Sanjana Kandiraju for her assistance in critical revision of the figures.
Generative artificial intelligence was not used in any portion of manuscript generation.

Funding

This project was supported by grant P30DK092926 (Michigan Center for Diabetes Translational Research) from the National

Institute of Diabetes and Digestive and Kidney Diseases.

Data Availability

All data generated or analyzed during this study are included in this published article.

Authors’ Contributions

PW contributed to writing—original draft preparation and data collection with support from VLC and PP. JT contributed to

formal analysis. VLC and PP contributed to conceptualization.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Components of individual-level social determinant of health measurements.
[DOCX File (Microsoft Word File), 26 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Sociodemographic characteristics and social determinant of health median scores with alternative racial and ethnic groupings.
[DOCX File (Microsoft Word File), 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Income breakdown by race and ethnicity.

[DOCX File (Microsoft Word File), 15 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Distribution of health literacy scores.
[PDF File (Adobe File), 60 KB-Multimedia Appendix 4]

References

1.  Kim D, Cholankeril G, Loomba R, Ahmed A. Prevalence of nonalcoholic fatty liver disease and hepatic fibrosis among
US adults with prediabetes and diabetes, NHANES 2017-2018. J Gen Intern Med. Jan 2022;37(1):261-263. [doi: 10.

1007/s11606-021-06677-w] [Medline: 33674915]

2. Ajmera V, Cepin S, Tesfai K, et al. A prospective study on the prevalence of NAFLD, advanced fibrosis, cirrhosis and
hepatocellular carcinoma in people with type 2 diabetes. J Hepatol. Mar 2023;78(3):471-478. [doi: 10.1016/].jhep.2022.

11.010] [Medline: 36410554]

https://formative jmir.org/2026/1/e91608

JMIR Form Res 2026 | vol. 10 191608 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v10i1e91608_app1.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app1.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app2.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app2.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app3.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app3.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app4.pdf
https://jmir.org/api/download?alt_name=formative_v10i1e91608_app4.pdf
https://doi.org/10.1007/s11606-021-06677-w
https://doi.org/10.1007/s11606-021-06677-w
http://www.ncbi.nlm.nih.gov/pubmed/33674915
https://doi.org/10.1016/j.jhep.2022.11.010
https://doi.org/10.1016/j.jhep.2022.11.010
http://www.ncbi.nlm.nih.gov/pubmed/36410554
https://formative.jmir.org/2026/1/e91608

JMIR FORMATIVE RESEARCH Wongsirisakul et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pearson-Stuttard J, Bennett J, Cheng YJ, et al. Trends in predominant causes of death in individuals with and without
diabetes in England from 2001 to 2018: an epidemiological analysis of linked primary care records. Lancet Diabetes
Endocrinol. Mar 2021;9(3):165-173. [doi: 10.1016/S2213-8587(20)30431-9] [Medline: 33549162]

Zhang X, Wong GL, Yip TC, et al. Risk of liver-related events by age and diabetes duration in patients with diabetes and
nonalcoholic fatty liver disease. Hepatology. Nov 2022;76(5):1409-1422. [doi: 10.1002/hep.32476] [Medline:
35334125]

Kardashian A, Serper M, Terrault N, Nephew LD. Health disparities in chronic liver disease. Hepatology. Apr 1,
2023;77(4):1382-1403. [doi: 10.1002/hep.32743] [Medline: 35993341]

Kardashian A, Dodge JL, Terrault NA. Food insecurity is associated with mortality among U.S. adults with nonalcoholic
fatty liver disease and advanced fibrosis. Clin Gastroenterol Hepatol. Dec 2022;20(12):2790-2799. [doi: 10.1016/j.cgh.
2021.11.029] [Medline: 34958747]

Chen VL, Song MW, Suresh D, Wadhwani SI, Perumalswami P. Effects of social determinants of health on mortality
and incident liver-related events and cardiovascular disease in steatotic liver disease. Aliment Pharmacol Ther. Sep
2023;58(5):537-545. [doi: 10.1111/apt.17631] [Medline: 37394976]

Warnecke RB, Oh A, Breen N, et al. Approaching health disparities from a population perspective: the National
Institutes of Health Centers for Population Health and Health Disparities. Am J Public Health. Sep
2008;98(9):1608-1615. [doi: 10.2105/AJPH.2006.102525] [Medline: 18633099]

Warnecke RB, Campbell RT, Vijayasiri G, Barrett RE, Rauscher GH. Multilevel examination of health disparity: the role
of policy implementation in neighborhood context, in patient resources, and in healthcare facilities on later stage of
breast cancer diagnosis. Cancer Epidemiol Biomarkers Prev. Jan 2019;28(1):59-66. [doi: 10.1158/1055-9965.EPI-17-
0945] [Medline: 30352817]

American Diabetes Association Professional Practice Committee. 2. Classification and diagnosis of diabetes: Standards
of Medical Care in Diabetes-2022. Diabetes Care. Jan 1, 2022;45(Suppl 1):S17-S38. [doi: 10.2337/dc22-S002] [Medline:
34964875]

von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) Statement: guidelines for reporting observational studies. Int J Surg. Dec 2014;12(12):1495-1499. [doi: 10.
1016/].ijsu.2014.07.013] [Medline: 25046131]

Tapper EB, Parikh ND. Diagnosis and management of cirrhosis and its complications: a review. JAMA. May 9,
2023;329(18):1589-1602. [doi: 10.1001/jama.2023.5997] [Medline: 37159031]

Schoenberger H, Rich NE, Jones P, et al. Racial and ethnic disparities in barriers to care in patients with hepatocellular
carcinoma. Clin Gastroenterol Hepatol. Apr 2023;21(4):1094-1096.e2. [doi: 10.1016/j.cgh.2021.12.027] [Medline:
34965448]

Alvidrez J, Castille D, Laude-Sharp M, Rosario A, Tabor D. The National Institute on Minority Health and Health
Disparities Research Framework. Am J Public Health. Jan 2019;109(S1):S16-S20. [doi: 10.2105/AJPH.2018.304883]
[Medline: 30699025]

Davis TC, Crouch MA, Long SW, et al. Rapid assessment of literacy levels of adult primary care patients. Fam Med.
Aug 1991;23(6):433-435. [Medline: 1936717]

Valera P, Boyas JF, Bernal C, Chiongbian VB, Chang Y, Shelton RC. A validation of the group-based medical mistrust
scale in formerly incarcerated Black and Latino men. Am J Mens Health. Jul 2018;12(4):844-850. [doi: 10.1177/
1557988316645152] [Medline: 27192716]

Browne JL, Ventura AD, Mosely K, Speight J. Measuring the stigma surrounding type 2 diabetes: development and
validation of the Type 2 Diabetes Stigma Assessment Scale (DSAS-2). Diabetes Care. Dec 2016;39(12):2141-2148. [doi:
10.2337/dc16-0117] [Medline: 27515964]

Wongsirisakul P, Chen VL, Perumalswami PV. Identifying provider prescribing practices for GLP-1RAs and SGLT-2is
in patients with type 2 diabetes to address pharmacoinequity. J Diabetes Res. 2026;2026:7439681. [doi: 10.1155/jdr/
7439681] [Medline: 41767554]

Williams DR, Gonzalez HM, Williams S, Mohammed SA, Moomal H, Stein DJ. Perceived discrimination, race and
health in South Africa. Soc Sci Med. Aug 2008;67(3):441-452. [doi: 10.1016/j.socscimed.2008.03.021] [Medline:
18486292]

Krieger N. Embodying inequality: a review of concepts, measures, and methods for studying health consequences of
discrimination. Int J Health Serv. 1999;29(2):295-352. [doi: 10.2190/M11W-VWXE-KQM9-G97Q] [Medline:
10379455]

Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. Experiences of discrimination: validity and reliability of a
self-report measure for population health research on racism and health. Soc Sci Med. Oct 2005;61(7):1576-1596. [doi:
10.1016/j.socscimed.2005.03.006] [Medline: 16005789]

https://formative jmir.org/2026/1/e91608 JMIR Form Res 2026 | vol. 10 191608 | p. 10

(page number not for citation purposes)


https://doi.org/10.1016/S2213-8587(20)30431-9
http://www.ncbi.nlm.nih.gov/pubmed/33549162
https://doi.org/10.1002/hep.32476
http://www.ncbi.nlm.nih.gov/pubmed/35334125
https://doi.org/10.1002/hep.32743
http://www.ncbi.nlm.nih.gov/pubmed/35993341
https://doi.org/10.1016/j.cgh.2021.11.029
https://doi.org/10.1016/j.cgh.2021.11.029
http://www.ncbi.nlm.nih.gov/pubmed/34958747
https://doi.org/10.1111/apt.17631
http://www.ncbi.nlm.nih.gov/pubmed/37394976
https://doi.org/10.2105/AJPH.2006.102525
http://www.ncbi.nlm.nih.gov/pubmed/18633099
https://doi.org/10.1158/1055-9965.EPI-17-0945
https://doi.org/10.1158/1055-9965.EPI-17-0945
http://www.ncbi.nlm.nih.gov/pubmed/30352817
https://doi.org/10.2337/dc22-S002
http://www.ncbi.nlm.nih.gov/pubmed/34964875
https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1016/j.ijsu.2014.07.013
http://www.ncbi.nlm.nih.gov/pubmed/25046131
https://doi.org/10.1001/jama.2023.5997
http://www.ncbi.nlm.nih.gov/pubmed/37159031
https://doi.org/10.1016/j.cgh.2021.12.027
http://www.ncbi.nlm.nih.gov/pubmed/34965448
https://doi.org/10.2105/AJPH.2018.304883
http://www.ncbi.nlm.nih.gov/pubmed/30699025
http://www.ncbi.nlm.nih.gov/pubmed/1936717
https://doi.org/10.1177/1557988316645152
https://doi.org/10.1177/1557988316645152
http://www.ncbi.nlm.nih.gov/pubmed/27192716
https://doi.org/10.2337/dc16-0117
http://www.ncbi.nlm.nih.gov/pubmed/27515964
https://doi.org/10.1155/jdr/7439681
https://doi.org/10.1155/jdr/7439681
http://www.ncbi.nlm.nih.gov/pubmed/41767554
https://doi.org/10.1016/j.socscimed.2008.03.021
http://www.ncbi.nlm.nih.gov/pubmed/18486292
https://doi.org/10.2190/M11W-VWXE-KQM9-G97Q
http://www.ncbi.nlm.nih.gov/pubmed/10379455
https://doi.org/10.1016/j.socscimed.2005.03.006
http://www.ncbi.nlm.nih.gov/pubmed/16005789
https://formative.jmir.org/2026/1/e91608

JMIR FORMATIVE RESEARCH Wongsirisakul et al

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Smith AK, Ladner D, McCarthy EP. Racial/ethnic disparities in liver transplant surgery and hospice use: parallels,
differences, and unanswered questions. Am J Hosp Palliat Care. 2008;25(4):285-291. [doi: 10.1177/1049909108315914]
[Medline: 18463409]

Brown CE, Jackson SY, Marshall AR, et al. Discriminatory healthcare experiences and medical mistrust in patients with
serious illness. J Pain Symptom Manage. Apr 2024;67(4):317-326.e3. [doi: 10.1016/j.jpainsymman.2024.01.010]
[Medline: 38218413]

Peek ME, Gorawara-Bhat R, Quinn MT, Odoms-Young A, Wilson SC, Chin MH. Patient trust in physicians and shared
decision-making among African-Americans with diabetes. Health Commun. 2013;28(6):616-623. [doi: 10.1080/
10410236.2012.710873] [Medline: 23050731]

Speight J, Holmes-Truscott E, Garza M, et al. Bringing an end to diabetes stigma and discrimination: an international
consensus statement on evidence and recommendations. Lancet Diabetes Endocrinol. Jan 2024;12(1):61-82. [doi: 10.
1016/S2213-8587(23)00347-9] [Medline: 38128969]

Bennett BL, Puhl RM. Physicians’ stigmatizing attitudes about individuals with type 2 diabetes: associations with
communication practices and perceived barriers to care. Prim Care Diabetes. Oct 2024;18(5):518-524. [doi: 10.1016/].
pcd.2024.07.001] [Medline: 39048399]

Nijman J, Hendriks M, Brabers A, de Jong J, Rademakers J. Patient activation and health literacy as predictors of health
information use in a general sample of Dutch health care consumers. J Health Commun. 2014;19(8):955-969. [doi: 10.
1080/10810730.2013.837561] [Medline: 24397280]

Muvuka B, Combs RM, Ayangeakaa SD, Ali NM, Wendel ML, Jackson T. Health literacy in African-American
communities: barriers and strategies. Health Lit Res Pract. Jul 16,2020;4(3):e138-e143. [doi: 10.3928/24748307-
20200617-01] [Medline: 32674161]

Nguyen MP, Amoon AT, Lee L, et al. Health literacy, knowledge, and risk factors for fatty liver disease among Asian
American and Pacific Islanders and Latinos in Los Angeles. Asian Pac J Cancer Prev. Jun 1, 2021;22(6):1737-1744.
[doi: 10.31557/APJCP.2021.22.6.1737] [Medline: 34181328]

Steele LS, Glazier RH, Agha M, Moineddin R. The gatekeeper system and disparities in use of psychiatric care by
neighbourhood education level: results of a nine-year cohort study in Toronto. Healthc Policy. May 2009;4(4):e133-
e150. [Medline: 20436798]

Radadiya D, Devani K, Dziadkowiec KN, Reddy C, Rockey DC. Improved mortality but increased economic burden of
disease in compensated and decompensated cirrhosis: a US national perspective. J Clin Gastroenterol. Mar 1,
2023;57(3):300-310. [doi: 10.1097/MCG.0000000000001652] [Medline: 34974491]

Hu DJ, Xing J, Tohme RA, et al. Hepatitis B testing and access to care among racial and ethnic minorities in selected
communities across the United States, 2009-2010. Hepatology. Sep 2013;58(3):856-862. [doi: 10.1002/hep.26286]
[Medline: 23359276]

Farvardin S, Patel J, Khambaty M, et al. Patient-reported barriers are associated with lower hepatocellular carcinoma
surveillance rates in patients with cirrhosis. Hepatology. Mar 2017;65(3):875-884. [doi: 10.1002/hep.28770] [Medline:
27531684]

Awad GH, Abuelezam NN, Ajrouch K1J, Stiffler MJ. Lack of Arab or Middle Eastern and North African health data
undermines assessment of health disparities. Am J Public Health. Feb 2022;112(2):209-212. [doi: 10.2105/AJPH.2021.
306590] [Medline: 35080949]

Abbreviations

EHR: electronic health record

MASLD: metabolic dysfunction—associated steatotic liver disease

MENA: Middle East and North Africa

SDOH: social determinants of health

STROBE: Strengthening the Reporting of Observational Studies in Epidemiology
T2DM: type 2 diabetes mellitus

Edited by Amaryllis Mavragani, Ivan Steenstra; peer-reviewed by Raphael Fraser; submitted 16.Jan.2026; final revised
version received 08.May.2026; accepted 08.May.2026; published 15.Jun.2026

Please cite as:

Wongsirisakul P, Chen VL, Troost J, Perumalswami P

Characterizing Social Determinants of Health in Patients With Type 2 Diabetes and Liver Disease: Cross-Sectional Survey
Study

JMIR Form Res 2026,10:¢91608

https://formative jmir.org/2026/1/e91608 JMIR Form Res 2026 | vol. 10 1e91608 | p. 11

(page number not for citation purposes)


https://doi.org/10.1177/1049909108315914
http://www.ncbi.nlm.nih.gov/pubmed/18463409
https://doi.org/10.1016/j.jpainsymman.2024.01.010
http://www.ncbi.nlm.nih.gov/pubmed/38218413
https://doi.org/10.1080/10410236.2012.710873
https://doi.org/10.1080/10410236.2012.710873
http://www.ncbi.nlm.nih.gov/pubmed/23050731
https://doi.org/10.1016/S2213-8587(23)00347-9
https://doi.org/10.1016/S2213-8587(23)00347-9
http://www.ncbi.nlm.nih.gov/pubmed/38128969
https://doi.org/10.1016/j.pcd.2024.07.001
https://doi.org/10.1016/j.pcd.2024.07.001
http://www.ncbi.nlm.nih.gov/pubmed/39048399
https://doi.org/10.1080/10810730.2013.837561
https://doi.org/10.1080/10810730.2013.837561
http://www.ncbi.nlm.nih.gov/pubmed/24397280
https://doi.org/10.3928/24748307-20200617-01
https://doi.org/10.3928/24748307-20200617-01
http://www.ncbi.nlm.nih.gov/pubmed/32674161
https://doi.org/10.31557/APJCP.2021.22.6.1737
http://www.ncbi.nlm.nih.gov/pubmed/34181328
http://www.ncbi.nlm.nih.gov/pubmed/20436798
https://doi.org/10.1097/MCG.0000000000001652
http://www.ncbi.nlm.nih.gov/pubmed/34974491
https://doi.org/10.1002/hep.26286
http://www.ncbi.nlm.nih.gov/pubmed/23359276
https://doi.org/10.1002/hep.28770
http://www.ncbi.nlm.nih.gov/pubmed/27531684
https://doi.org/10.2105/AJPH.2021.306590
https://doi.org/10.2105/AJPH.2021.306590
http://www.ncbi.nlm.nih.gov/pubmed/35080949
https://formative.jmir.org/2026/1/e91608

JMIR FORMATIVE RESEARCH Wongsirisakul et al

URL: hitps://formative.jmir.org/2026/1/e91608
doi: 10.2196/91608

© Parnnate Wongsirisakul, Vincent Lingzhi Chen, Jonathan Troost, Ponni Perumalswami. Originally published in JMIR
Formative Research (https://formative.jmir.org), 15.Jun.2026. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is
properly cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well
as this copyright and license information must be included.

https://formative jmir.org/2026/1/e91608 JMIR Form Res 2026 | vol. 10 191608 | p. 12
(page number not for citation purposes)


https://formative.jmir.org/2026/1/e91608
https://doi.org/10.2196/91608
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2026/1/e91608

	Characterizing Social Determinants of Health in Patients With Type 2 Diabetes and Liver Disease: Cross-Sectional Survey Study
	Introduction
	Methods
	Study Sample and Data Source
	Survey Design and Measures
	Ethical Considerations
	Statistical Analysis

	Results
	Sociodemographic Characteristics
	Laboratory Results and Liver Disease Progression
	SDOH Results

	Discussion
	Principal Findings
	Conclusions



