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Abstract

Objective

Effects of stroke (i.e., memory loss, paralysis) may make effective diabetes care difficult
which can in turn contribute to additional diabetes related complications and hospitalization.
However, little is known about US post-stroke diabetes care levels. This study sought to
examine diabetes care levels among US adults with diabetes by stroke status.

Methods

Using 2015-2018 Behavioral Risk Factor Surveillance System surveys, the prevalence of
nonadherence with the American Diabetes Association’s diabetes care measures (<1 eye
exam annually, <1 foot exam annually, <1 blood glucose check daily, <2 A1C tests annually,
no receipt of annual flu vaccination) was ascertained in people with diabetes by stroke sta-
tus. A separate logistic regression model was run for each diabetes care measure to deter-
mine if nonadherence patterns differed by stroke status after adjustment for stroke and
diabetes associated factors.

Results

Our study included 72,630 individuals, with 9.8% having had a stroke. Nonadherence levels
varied for each diabetes care measure ranging from 20.4—42.2% for stroke survivors and
22.8-44.0% for those who had never had stroke. By stroke status, nonadherence with dia-
betes management measures was comparable except for stroke survivors having both a
lower prevalence (30.2% versus 40.1%) and odds of nonadherence (OR: 0.73, 95% CI:
0.65, 0.82) with daily blood glucose check than those who had never had stroke.

Conclusion

While nonadherence with diabetes management does not vary by stroke status, consider-
able nonadherence still exists among stroke survivors with diabetes. Additional
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interventions to improve diabetes care may help to reduce risk of further diabetes complica-
tions in this population.

Introduction

In the US, it is estimated that 27.9% of stroke patients have diabetes [1]. Nonadherence to the
American Diabetes Association’s diabetes medical care guidelines following a stroke has been
linked to an elevated risk of diabetes complications including kidney disease and nerve damage
and the need for further hospitalization [2]. However, effects of stroke such as memory loss
and paralysis which affect around 50% and 38% of patients respectively may make it difficult
for individuals to properly adhere to these guidelines [3-6].

Although poor diabetes medical care can contribute to increased risk of diabetes related
complications, little is known about post-stroke diabetes care adherence levels in the US. Prior
US research in this area is not reflective of contemporary diabetes care patterns and only con-
siders a few diabetes care measures [7]. Thus, we compared the prevalence of nonadherence
with the ADA’s diabetes care measures among US individuals who have had stroke and those
who have never had this neurological condition using nationally representative survey data.
We also determined estimates of nonadherence with diabetes care measures by stroke status
that were adjusted for stroke and diabetes related factors.

Methods
Study data and population

Study data comes from the 2015, 2016, 2017, and 2018 iterations of the Behavioral Risk Factor
Surveillance System (BRESS) surveys [8]. We chose to combine data from these four years in
order to obtain sufficient numbers of stroke survivors with diabetes for the analyses and
because they are the most current survey years available [8]. Consisting of noninstitutionalized
individuals >18 years who live in either the 50 US states, Washington DC., Guam, or Puerto
Rico; the BRESS is a yearly cross-sectional survey that is conducted by the Centers for Disease
Control and Prevention (CDC) [8]. Potential BRESS participants are contacted through either
a landline or mobile phone number found in commercial phone listings [8]. Once these indi-
viduals agree to participate in the survey, trained BRFSS personnel administer and record par-
ticipants’ self-reported responses to questions on sociodemographic characteristics, chronic
health conditions, and healthcare use [8]. To ensure that results from BRESS conducted analy-
ses are representative of the general US population, the survey utilizes a combination of over-
sampling of minority groups and rural residents in some parts of the country as well as survey
weighting [8]. As all information that can be used to identify survey participants is removed
from the BRESS, obtaining informed consent and approval from an institutional review board
are not needed when using BRFSS survey data [8]. Complete information on the 2015-2018
BRESS sample background can be found in the accompanying codebooks for these survey
years [9-12]. All BRFSS materials are made freely available for public use by the CDC and can
be accessed at their website [8].

Our study population is comprised of US individuals >45 years who self-reported having
diabetes and whose stroke status was known. We did not include individuals <45 years as the
etiology of younger stroke patients differs from the majority of stroke patients who are >45
years as well as the low numbers of young stroke patients in the BRFSS contributing to unsta-
ble study estimates [13]. Individuals in the study were identified through the BRFSS diabetes
question, “(Ever told) you have diabetes” [13]. In following with other diabetes studies that
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used BRESS survey data, people with “Yes” responses to this question were classified as having
diabetes while those with “Yes, but female told only during pregnancy”, “No”, “No, pre-diabe-
tes or borderline diabetes”, “Don’t Know/Not Sure”, “Refused”, or “Not asked or Missing”
responses (collectively <0.25%) to the diabetes question were excluded from the study [14,
15]. Stroke status information was obtained through the BRESS stroke question, “(Ever told)
you had a stroke” with people considered to have had a stroke if they responded “Yes” to this
question, never to have had a stroke if their response was “No”, and excluded from the study if

their response was either “Don’t Know/Not Sure”, “Refused”, or “Not asked or Missing” (col-
lectively <0.30%) [12].

Outcome and covariates

The outcome assessed in this study was nonadherence with the ADA’s diabetes care measures
for eye exams, foot exams, blood glucose checks, A1C tests, and flu vaccination [4]. Data on
these measures which were only administered to individuals with diabetes was extracted from
a series of questions contained in the BRESS’s diabetes module (“When was the last time you
had an eye exam in which the pupils were dilated?”, “About how often do you check your feet
for any sores or irritations?”, “About how often do you check your blood for glucose or
sugar?”, “About how many times in the past 12 months has a doctor, nurse, or other health
professional checked you for “A one C’?”, “During the past 12 months, have you had either a
flu shot or a flu vaccine that was sprayed in your nose?”) [12]. Nonadherence for each of these
five measures, was based off ADA guidelines with people considered nonadherent if they had
<1 eye exam annually, <1 foot exam annually, <1 blood glucose check daily, <2 A1C tests
annually, or did not receive a flu vaccination every year [12]. Although one time receipt of
pneumonia vaccination and taking a diabetes management course once are part of the ADA’s
diabetes care measures, we did not include them in our study since these are not daily/annual
measures and a large number of people may have had a pneumonia vaccination and/or com-
pleted diabetes care education before their stroke occurred [12]. People with “Don’t Know/
Not Sure”, “Refused”, or “Not asked or Missing” responses (collectively <5%) to the diabetes
care measures were excluded from the study. Information on stroke and diabetes related socio-
demographic characteristics (age, sex, race, education, household income, employment status)
that had been identified from existing studies on these conditions was also obtained from the
BRESS [3, 16].

Statistical analyses

By stroke status, the survey-weighted distribution of sociodemographic characteristics was
determined. We also calculated the survey weighted levels of nonadherence with the ADA
measures for both people who have and have never had stroke. Adjusted estimates of nonad-
herence with the ADA measures were assessed through the use of statistical models. A separate
survey-weighted logistic regression model that included stroke status, age, sex, race, education,
household income, and employment status as covariates was created for each of the five diabe-
tes care measures. In order to account for the influence of missing sociodemographic data on
study estimates, indicator variables were used in the models for each sociodemographic factor
that had “Refused/Missing” responses [17]. Statistical analyses in the study were conducted
using R Version 4.0.

Results

Our study included 72,630 individuals. Demographic details of the study population, stratified
by prior stroke status, are displayed in Table 1. Both sets of study participants were
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Table 1. Sociodemographic characteristics of 2015-2018 Behavioral Risk Factor Surveillance System study participants with diabetes by stroke status (n = 72630).

Covariates Had a stroke (n = 7130) Never had a stroke (n = 65500) P value
n Weighted %" (95% Confidence Interval) n Weighted % (95% Confidence Interval)

Age <0.001
45-54 724 14.8 (14.0, 15.6) 8955 20.3 (20.0, 20.7)

55-64 1929 31.1(30.1, 32.2) 19013 32.0 (31.6, 32.3)

65 or older 4477 54.1 (52.9, 55.2) 37532 47.7 (47.3,48.1)

Sex 0.842
Male 3159 50.4 (49.2, 51.6) 29586 50.6 (50.3, 51.1)

Female 3971 49.6 (48.4,50.8) 35914 49.3 (48.9,49.7)

Race <0.001
White 4767 63.0 (61.9, 64.1) 46291 65.4 (65.1, 65.8)

Black 1303 20.9 (19.8, 21.7) 9465 16.4 (16.1, 16.7)

Other/Multiracial 526 5.1 (4.6, 5.6) 3892 4.5(4.4,4.7)

Hispanic 412 9.6 (8.9, 10.3) 4780 119 (11.7,12.2)

Refused/Missing 122 1.5(1.2,1.8) 1072 1.7 (1.6, 1.8)

Education <0.001
Did not complete high school 954 23.0 (22.1, 24.0) 6406 17.6 (17.3,17.8)

High school graduate 2432 33.8(32.7,34.9) 20760 31.5(31.1, 31.8)

Some college or technical school 2179 30.3 (29.3,31.4) 19004 31.3 (31.0, 31.7)

College graduate 1554 12.8 (12.0, 13.5) 19177 19.4 (19.1,19.7)

Refused/Missing 11 0.1 (0.0, 0.1) 153 0.2 (0.2,0.3)

Household income <0.001
Less than $15,000 1417 19.7 (18.8, 20.7) 7710 12.1(11.8,12.3)

$15,000 to <$25,000 1761 25.2(24.2,26.2) 12015 18.8 (18.5,19.1)

$25,000 to <$35,000 798 11.1(10.3,11.8) 6992 10.6 (10.3,10.8)

$35,000 to <$50,000 740 11.3 (10.6, 12.0) 8494 12.2 (12.0, 12.5)

$50,000 or more 1291 18.0(17.1, 18.9) 20155 31.2 (30.9, 31.6)

Don’t know/Not Sure/Missing 1123 14.7 (13.8. 15.5) 10134 15.1 (14.8, 15.4)

Employment status <0.001
Employed 802 12.3 (11.6, 13.1) 18431 31.5(31.1, 31.8)

Unemployed 257 4.3(3.8,4.8) 2391 4.5 (4.4,4.7)

Not in labor force 6046 83.1(82.2, 84.0) 44410 63.5(63.2, 63.9)

Refused/Missing 25 0.3(0.2,0.4) 268 0.4 (0.4, 0.5)

! Survey weighting from the Behavioral risk factor surveillance surveys used to calculate the weighted percentages.

https://doi.org/10.1371/journal.pone.0260778.t001

predominantly 55 or older and identified as White. Relative to participants who never had a
stroke, those who did were more likely to be 55 or older (85.2%% vs. 79.7%), identify as Black
(20.9% vs. 16.4%), completed fewer years of education, have a household income <$50,000
(67.3% vs. 53.7%), and not be in the labor force (83.1% vs. 63.5%).

Irrespective of stroke status, nonadherence was highest for annual flu vaccination (Had a
stroke: 42.2%, Never had a stroke: 44.0%) and lowest for annual foot exam (Had a stroke
20.4%, Never had a stroke: 22.8%) (Table 2). Except for daily blood glucose check, nonadher-
ence was similar between those who had and had never had a stroke. Following adjustment,
people who had suffered a stroke had comparable levels of nonadherence with those who had
never had a stroke for annual eye exam (OR: 0.94, 95% CI: 0.82, 1.06), annual foot exam (OR:
0.90, 95% CI: 0.78, 1.04), annual A1C tests (OR: 0.91, 95% CI: 0.80, 1.04), and annual flu vacci-
nation (OR: 0.97, 95% CI: 0.86, 1.08). In contrast, individuals who had a stroke were
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Table 2. 2015-2018 Behavioral Risk Factor Surveillance System study participants nonadherent with American Diabetes Association diabetes management guide-

lines by stroke status.

Stroke <1 eye exam annually? <1 foot exam annually <1 blood glucose check daily <2 AI1C tests annually Did not receive annual flu
Status vaccination
Weighted % (95% P Weighted % (95% P Weighted % (95% P Weighted % (95% P Weighted % (95% P
Confidence value Confidence value Confidence value Confidence value | Confidence Interval) | value
Interval) Interval) Interval) Interval)
Had a 27.4 (26.4,28.4) 0.232 20.4 (19.4,21.3) 0.053 30.2 (29.1, 31.3) <0.001 21.2 (20.3,22.2) 0.096 42.2 (41.1,43.4) 0.217
stroke
Never had 29.0 (28.7,29.3) 22.8(22.5,23.2) 40.1 (39.7, 40.5) 23.0 (22.7, 23.4) 44.0\(43.6, 44.4)
a stroke
Had a Odds Ratio (Ref: > P Odds Ratio (Ref: > P Odds Ratio (Ref: > P Odds Ratio (Ref: > P Odds Ratio (Ref: Did p
stroke (ref: 1 eye exam value 1 foot exam value 1 blood glucose value 2 Al1C tests value | receive annual flu | value
Never had annually) (95% annually) (95% check daily) (95% annually) (95% vaccination) (95%
a stroke) Confidence Confidence Confidence Confidence Confidence Interval
Interval) Interval) Interval) Interval)

0.94 (0.82, 1.06) 0.313 0.90 (0.78, 1.04) 0.169 0.73 (0.65, 0.82) <0.001 0.91 (0.80, 1.04) 0.172 0.97 (0.86, 1.08) 0.551

? Survey weighting from the Behavioral risk factor surveillance surveys used to calculate the weighted percentages.

https://doi.org/10.1371/journal.pone.0260778.t002

significantly less likely to be nonadherent with a daily blood glucose check (OR: 0.73, 95% CI:
0.65, 0.82) than those who had never had a stroke.

Discussion

In this national study, we evaluated levels of nonadherence with diabetes care measures for US
individuals with diabetes by stroke status. Levels of nonadherence were >20% for all diabetes
care measures among stroke survivors. Nonadherence with diabetes care measures was similar
by stroke status except for those who had a stroke being less likely to be nonadherent with
daily blood glucose check prior to and following adjustment.

Despite evidence that a large proportion of US stroke patients have a history of diabetes,
there is relatively little research available on post-stroke diabetes care levels [7]. In a study of
1,460 Medicare patients from 11 US metropolitan regions who were hospitalized for acute
ischemic stroke in 2000, Padhi et al. observed that within one year of hospital discharge 47% of
patients had not had an annual eye exam and 49% of patients had not had two A1C tests [7].
However, as the Padhi et al. study only includes data on White and Black stroke patients from
nearly two decades ago, findings from this study may not be indicative of current diabetes care
patterns among US stroke patients with diabetes [7]. Our work expands on the existing post-
stroke diabetes care literature by assessing nonadherence with foot exams, blood glucose
checks, and flu vaccination in addition to eye exams and A1C tests considered in earlier work
as well as demonstrates that nonadherence may have lessened since the early 2000s for some
diabetes care measures.

Considerable nonadherence with diabetes care among US stroke survivors could lead to
additional hospitalization for diabetes related complications that may develop. Nearly 32% of
the 600,000 hospitalizations for diabetes related complications each year are a result of poor
diabetes care [18]. Additionally, expenses for these hospitalization total $2.4 billion dollars
annually, posing a significant burden to the US healthcare system [18].

Lower nonadherence with diabetes care among stroke survivors may stem from patient, cli-
nician, and caretaking related factors. Individuals who have had stroke could be more aware of
the importance of managing their diabetes to prevent further stroke and diabetes related com-
plications than their counterparts who have not had stroke [2]. In addition, doctors may more
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closely monitor the diabetes care of stroke patients after hospital discharge [2]. Individuals suf-
fering from paralysis, memory loss or other effects of a stroke may also receive additional dia-
betes care assistance from family members or nursing staft [2]. Further research is needed to
better understand the specific roles caregivers and associated social support have in aiding
stroke patients to adhere to diabetes care guidelines.

Despite little difference in diabetes care nonadherence by stroke status, additional efforts to
improve diabetes care would benefit the large percentage of stroke survivors who continue to
be nonadherent with the care guidelines. One such intervention is continued education on dia-
betes care that is developed specifically for stroke patients and their families [2, 19]. It is also
critical that clinicians providing post-stroke care to individuals with diabetes be familiar with
the latest ADA care guidelines as a study found that only 67% of US primary care physicians
referred their patients to diabetes care education following a diabetes diagnosis [20].

Our study has several limitations that need to be considered. Use of data that consists of self-
reported responses such as the BRFSS may result in some misclassification being present in the
study [21]. However, there is evidence from both CDC and independent investigator con-
ducted studies that indicates misclassification in BRFSS surveys to be low and that prevalences
of diabetes (BRESS: 9.7%, electronic health records (EHR): 9.4%), obesity (BRFSS: 23.8%, EHR:
22.8%), and hypertension (BRFSS: 29.6%, EHR: 26.3%) from the BRESS are comparable with
information on these measures obtained from the EHR [22, 23]. Although the BRFSS does not
include information on the role of caregivers and associated social support, unavailability of
these variables is a minor point as the focus of our paper is to determine if there are differences
in diabetes care by stroke status and not to identify the factors contributing to these differences
[21]. Additionally, there is the potential for some BRFSS survey participants to underreport
their nonadherence with diabetes management measures due to a sense of social desirability
[24]. If this was the case in the 2015, 2016, 2017, and 2018 BRFSS surveys then actual levels of
nonadherence would be even higher than what was found in our study [24].

Conclusions

In this paper, we examined contemporary post-stroke diabetes care levels in individuals
throughout the US. While we found that diabetes care practices are generally comparable
between those who have had a stroke and those who had not, there is still considerable nonad-
herence for multiple measures of diabetes management in stroke survivors. Given that long-
term complications arising from stroke can exacerbate diabetes symptoms, additional efforts
to reduce nonadherence with post-stroke diabetes care among US stroke patients with diabetes
are warranted.

Author Contributions

Conceptualization: Phoebe Tran.

Data curation: Phoebe Tran.

Formal analysis: Lam Tran.

Methodology: Lam Tran.

Software: Lam Tran.

Supervision: Liem Tran.

Writing - original draft: Phoebe Tran, Lam Tran, Liem Tran.

Writing - review & editing: Phoebe Tran, Lam Tran, Liem Tran.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260778 December 22, 2021 6/8


https://doi.org/10.1371/journal.pone.0260778

PLOS ONE

US diabetes care nonadherence by stroke status

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Lichtman JH, Leifheit-Limson EC, Jones SB, Wang Y, Goldstein LB. Preventable readmissions within
30 days of ischemic stroke among Medicare beneficiaries. Stroke. 2013; 44(12):3429-35. https://doi.
org/10.1161/STROKEAHA.113.003165 PMID: 24172581

Gaillard T, Miller E. Guidelines for Stroke Survivors With Diabetes Mellitus. Stroke. 2018; 49(6):e215—
e7. https://doi.org/10.1161/STROKEAHA.118.020745 PMID: 29724889

American Heart Association, American Stroke Associaiton. Complications After Stroke 2015 [https:/
www.stroke.org/-/media/stroke-files/stroke-resource-center/recovery/patient-focused/spost_
complicationsafterstk_2015.pdf?la=en.

American Diabetes Association. Standards of medical care in diabetes—2019 abridged for primary
care providers. Clinical Diabetes. 2019; 37(1):11-34. https://doi.org/10.2337/cd18-0105 PMID:
30705493

Al-Qazzaz NK, Ali SH, Ahmad SA, Islam S, Mohamad K. Cognitive impairment and memory dysfunction
after a stroke diagnosis: a post-stroke memory assessment. Neuropsychiatric disease and treatment.
2014; 10:1677. https://doi.org/10.2147/NDT.S67184 PMID: 25228808

Berthier ML. Poststroke aphasia: epidemiology, pathophysiology and treatment. Drugs Aging. 2005; 22
(2):163-82. https://doi.org/10.2165/00002512-200522020-00006 PMID: 15733022

Pandhi N, Smith MA, Kind AJ, Frytak JR, Finch MD. The quality of diabetes care following hospitaliza-
tion for ischemic stroke. Cerebrovascular Diseases. 2009; 27(3):235—40. https://doi.org/10.1159/
000196821 PMID: 19176956

Centers for Disease Control and Prevention. About BRFSS 2014 [https://www.cdc.gov/brfss/about/
index.htm.

Centers for Disease Control and Prevention. Behavioral Risk Factor Surveillance System 2015 Code-
book Report Land-Line and Cell-Phone data 2016 [https://www.cdc.gov/brfss/annual_data/2015/pdf/
codebook15_llcp.pdf.

Centers for Disease Control and Prevention. LLCP 2016 Codebook Report Overall version data
weighted with _LLCPWT Behavioral Risk Factor Surveillance System 2017 [https://www.cdc.gov/brfss/
annual_data/2016/pdf/codebook16_llcp.pdf.

Centers for Disease Control and Prevention. LLCP 2017 Codebook Report Overall version data
weighted with _LLCPWT Behavioral Risk Factor Surveillance System 2018 [https://www.cdc.gov/brfss/
annual_data/2017/pdf/codebook17_llcp-v2-508.pdf.

Centers for Disease Control and Prevention. LLCP 2018 Codebook Report. Overall version data
weighted with _LLCPWT Behavioral Risk Factor Surveillance System 2019 [https://www.cdc.gov/brfss/
annual_data/2018/pdf/codebook18_llcp-v2-508.pdf.

Singhal AB, Biller J, Elkind MS, Fullerton HJ, Jauch EC, Kittner SJ, et al. Recognition and management
of stroke in young adults and adolescents. Neurology. 2013; 81(12):1089-97. https://doi.org/10.1212/
WNL.0b013e3182a4a451 PMID: 23946297

Beach LB, Elasy TA, Gonzales G. Prevalence of Self-Reported Diabetes by Sexual Orientation: Results
from the 2014 Behavioral Risk Factor Surveillance System. LGBT Health. 2018; 5(2):121-30. https://
doi.org/10.1089/Igbt.2017.0091 PMID: 29377760

Fredriksen-Goldsen K, Kim H-J, Barkan SE, Muraco A, Hoy-Ellis CP. Health disparities among lesbian,
gay, and bisexual older adults: results from a population-based study. American journal of public health.
2013; 103(10):1802-9. https://doi.org/10.2105/AJPH.2012.301110 PMID: 23763391

National Institute of Diabetes and Digestive and Kidney Diseases. Risk Factors for Type 2 Diabetes
2016 [https://www.niddk.nih.gov/health-information/diabetes/overview/risk-factors-type-2-diabetes.

Groenwold RHH, White IR, Donders ART, Carpenter JR, Altman DG, Moons KGM. Missing covariate
data in clinical research: when and when not to use the missing-indicator method for analysis. CMAJ.
2012; 184(11):1265-9. https://doi.org/10.1503/cmaj. 110977 PMID: 22371511

Kim S. Burden of Hospitalizations Primarily Due to Uncontrolled Diabetes. Diabetes Care. 2007; 30
(5):1281. https://doi.org/10.2337/dc06-2070 PMID: 17290038

Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Fischl AH, et al. Diabetes self-management
education and support in type 2 diabetes: a joint position statement of the American Diabetes Associa-
tion, the American Association of Diabetes Educators, and the Academy of Nutrition and Dietetics. The
Diabetes Educator. 2017; 43(1):40-53. https://doi.org/10.1177/0145721716689694 PMID: 28118121

Mehta S, Mocarski M, Wisniewski T, Gillespie K, Narayan KMV, Lang K. Primary care physicians’ utili-
zation of type 2 diabetes screening guidelines and referrals to behavioral interventions: a survey-linked
retrospective study. BMJ Open Diabetes Research & Care. 2017; 5(1):e000406. https://doi.org/10.
1136/bmjdrc-2017-000406 PMID: 28878936

PLOS ONE | https://doi.org/10.1371/journal.pone.0260778 December 22, 2021 7/8


https://doi.org/10.1161/STROKEAHA.113.003165
https://doi.org/10.1161/STROKEAHA.113.003165
http://www.ncbi.nlm.nih.gov/pubmed/24172581
https://doi.org/10.1161/STROKEAHA.118.020745
http://www.ncbi.nlm.nih.gov/pubmed/29724889
https://www.stroke.org/-/media/stroke-files/stroke-resource-center/recovery/patient-focused/spost_complicationsafterstk_2015.pdf?la=en
https://www.stroke.org/-/media/stroke-files/stroke-resource-center/recovery/patient-focused/spost_complicationsafterstk_2015.pdf?la=en
https://www.stroke.org/-/media/stroke-files/stroke-resource-center/recovery/patient-focused/spost_complicationsafterstk_2015.pdf?la=en
https://doi.org/10.2337/cd18-0105
http://www.ncbi.nlm.nih.gov/pubmed/30705493
https://doi.org/10.2147/NDT.S67184
http://www.ncbi.nlm.nih.gov/pubmed/25228808
https://doi.org/10.2165/00002512-200522020-00006
http://www.ncbi.nlm.nih.gov/pubmed/15733022
https://doi.org/10.1159/000196821
https://doi.org/10.1159/000196821
http://www.ncbi.nlm.nih.gov/pubmed/19176956
https://www.cdc.gov/brfss/about/index.htm
https://www.cdc.gov/brfss/about/index.htm
https://www.cdc.gov/brfss/annual_data/2015/pdf/codebook15_llcp.pdf
https://www.cdc.gov/brfss/annual_data/2015/pdf/codebook15_llcp.pdf
https://www.cdc.gov/brfss/annual_data/2016/pdf/codebook16_llcp.pdf
https://www.cdc.gov/brfss/annual_data/2016/pdf/codebook16_llcp.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/codebook17_llcp-v2-508.pdf
https://www.cdc.gov/brfss/annual_data/2017/pdf/codebook17_llcp-v2-508.pdf
https://www.cdc.gov/brfss/annual_data/2018/pdf/codebook18_llcp-v2-508.pdf
https://www.cdc.gov/brfss/annual_data/2018/pdf/codebook18_llcp-v2-508.pdf
https://doi.org/10.1212/WNL.0b013e3182a4a451
https://doi.org/10.1212/WNL.0b013e3182a4a451
http://www.ncbi.nlm.nih.gov/pubmed/23946297
https://doi.org/10.1089/lgbt.2017.0091
https://doi.org/10.1089/lgbt.2017.0091
http://www.ncbi.nlm.nih.gov/pubmed/29377760
https://doi.org/10.2105/AJPH.2012.301110
http://www.ncbi.nlm.nih.gov/pubmed/23763391
https://www.niddk.nih.gov/health-information/diabetes/overview/risk-factors-type-2-diabetes
https://doi.org/10.1503/cmaj.110977
http://www.ncbi.nlm.nih.gov/pubmed/22371511
https://doi.org/10.2337/dc06-2070
http://www.ncbi.nlm.nih.gov/pubmed/17290038
https://doi.org/10.1177/0145721716689694
http://www.ncbi.nlm.nih.gov/pubmed/28118121
https://doi.org/10.1136/bmjdrc-2017-000406
https://doi.org/10.1136/bmjdrc-2017-000406
http://www.ncbi.nlm.nih.gov/pubmed/28878936
https://doi.org/10.1371/journal.pone.0260778

PLOS ONE

US diabetes care nonadherence by stroke status

21.

22,

23.

24,

Centers for Disease Control and Prevention. About BRFSS 2014 [https://www.cdc.gov/brfss/about/
index.htm.

Klompas M, Cocoros NM, Menchaca JT, Erani D, Hafer E, Herrick B, et al. State and Local Chronic Dis-
ease Surveillance Using Electronic Health Record Systems. American journal of public health. 2017;
107(9):1406-12. https://doi.org/10.2105/AJPH.2017.303874 PMID: 28727539

Bowlin SJ, Morrill BD, Nafziger AN, Jenkins PL, Lewis C, Pearson TA. Validity of cardiovascular disease
risk factors assessed by telephone survey: the Behavioral Risk Factor Survey. Journal of clinical epide-
miology. 1993; 46(6):561—71. https://doi.org/10.1016/0895-4356(93)90129-0 PMID: 8501483

Gordon RA. Social desirability bias: A demonstration and technique for its reduction. Teaching of Psy-
chology. 1987; 14(1):40-2.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260778 December 22, 2021 8/8


https://www.cdc.gov/brfss/about/index.htm
https://www.cdc.gov/brfss/about/index.htm
https://doi.org/10.2105/AJPH.2017.303874
http://www.ncbi.nlm.nih.gov/pubmed/28727539
https://doi.org/10.1016/0895-4356%2893%2990129-o
http://www.ncbi.nlm.nih.gov/pubmed/8501483
https://doi.org/10.1371/journal.pone.0260778

