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Abstract

Introduction:

The risk of acute hepatitis B among adults with diabetes mellitus is unknown. We investigated the association
between diagnosed diabetes and acute hepatitis B.

Methods:

Confirmed acute hepatitis B cases were reported in 20092010 to eight Emerging Infections Program (EIP)
sites; diagnosed diabetes status was determined. Behavioral Risk Factor Surveillance System respondents residing
in EIP sites comprised the comparison group. Odds ratios (ORs) comparing acute hepatitis B among adults
with diagnosed diabetes versus without diagnosed diabetes were determined by multivariate logistic regression,
adjusting for age, sex, and race/ethnicity, and stratified by the presence or absence of risk behaviors for
hepatitis B virus (HBV) infection.

Results:

During 2009-2010, EIP sites reported 865 eligible acute hepatitis B cases among persons aged =23 years;
95 (11.0%) had diagnosed diabetes. Comparison group diabetes prevalence was 9.1%. Among adults without
hepatitis B risk behaviors and with reported diabetes status, the OR for acute hepatitis B comparing adults
with and without diabetes was 1.9 (95% confidence interval [CI] = 14, 2.6); ORs for adults ages 23-59 and
=60 years were 2.1 (95% CI = 1.6, 2.8) and 1.5 (95% = CI 0.9, 2.5), respectively.

Conclusions:

Diabetes was independently associated with an increased risk for acute hepatitis B among adults without HBV
risk behaviors.
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Introduction

In 2010, an estimated 18.6 million U.S. adults aged
>20 years were diagnosed with type 1 or type 2 diabetes
mellitus,! and the annual incidence of diabetes diagnoses
is expected to increase.? Persons with diabetes require
comprehensive medical care to manage blood glucose and
prevent diabetes complications such as cardiovascular
disease, kidney disease, retinopathy, and neuropathy.?
Regardless of treatment (insulin, oral medication, or
nutrition), 86% of persons with diabetes self-monitor
blood glucose levels at least once monthly.*> Assisted
monitoring also takes place in various venues, including
physician offices, hospitals, health fairs, schools, and
assisted-living facilities.® Opportunities for transmission of
blood-borne pathogens exist when patients are exposed
to blood or body fluids from infected persons through
contaminated equipment or surfaces (e.g., on blood glucose
monitoring equipment, when insulin pens are used for
more than one person, or during certain procedures).6'

Hepatitis B virus (HBV) is a highly infectious blood-
borne pathogen transmitted by percutaneous or mucosal
exposure to blood or body fluids from an infected
person; HBV remains stable on environmental surfaces
for =7 days.? Known behaviors that increase the risk
for acquiring HBV infection include injection drug use
(IDU), male sex with another male (MSM), and sex with
multiple partners. Unvaccinated health care professionals
and household or sexual contacts of an HBV-infected
person are also at increased risk for HBV infection.l3!
Approximately 5% of otherwise healthy adults with
acute or asymptomatic HBV infection become chronically
infected, which can lead to cirrhosis, hepatocellular
carcinoma, and liver failure.!>1¢

Outbreaks of hepatitis B among persons with diabetes
residing in long-term care (LTC) settings (e.g., nursing
homes and assisted-living facilities) suggests there
could be an increased risk for HBV infection in these
settings.51722 However, the incidence and magnitude
of risk for acute hepatitis B is unknown among the
general population of adults with diabetes or after
excluding persons whose HBV infection could reasonably
be attributed to other recognized risk behaviors. For this
analysis, we sought to determine the association between
diabetes and acute hepatitis B among adults without
known risk behaviors for acquiring HBV infection.

Methods

Study Population and Data Collection

For the period 2009-2010, we examined cases of acute
hepatitis B reported from eight sites participating in
the Emerging Infections Program (EIP), a network of
health departments that conduct enhanced surveillance
for emerging infectious diseases, including acute
hepatitis B.*?* The residential population in the EIP sites
[Connecticut, Colorado, Georgia, Minnesota, New York
City, New York State (34 counties) Oregon, and
Tennessee] constituted approximately 17% of the U.S. adult
population during the study period. Three of the eight
participating sites (Connecticut, Colorado, and New York
City) had determined diabetes status for acute hepatitis B
cases since 2009 or earlier; Oregon collected diabetes
status for cases starting in early 2010. During 2010-2011,
all participating sites retrospectively collected diabetes
status for 2009-2010 cases with missing information;
data from Tennessee included 2010 cases only.

Confirmed acute hepatitis B cases were eligible for analysis.
The Council of State and Territorial Epidemiologists defines
a confirmed case as having clinical indications (acute
illness with a discrete onset of symptoms and either
jaundice or elevated serum alanine aminotransferase
levels) and a laboratory confirmation [immunoglobulin M
antibody to hepatitis B core antigen positive or hepatitis B
surface antigen (HBsAg) positive, with immunoglobulin M
antibody to hepatitis A virus negative, if performed]."

Patient information collected in a standard case interview
or medical record review by health department staff
included demographics (e.g., age and race), HBV risk
behaviors (e.g, IDU and MSM) carried out within six
weeks to six months of symptom onset, other potential
HBV exposures, and data on hospitalization and deaths
attributed to acute hepatitis B. Diabetes status of cases
was determined by self-reported history of a doctor’s
diabetes diagnosis (type 1 or type 2). If the case patient
was unavailable for interview, diabetes status was
provided by the physician or medical record review.
If none of these sources were available, diabetes status
was considered unknown. Cases with gestational or
prediabetes or whose diabetes diagnosis occurred within
the 6-month incubation period before onset of acute
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hepatitis B symptoms were classified as not having
diabetes. De-identified data for acute hepatitis B cases
were reported to the Centers for Disease Control and
Prevention (CDC) as part of routine hepatitis B disease
surveillance; because the activity was considered “disease
control” rather than “human research,” it was exempt
from human subjects’ research review.

The 2009 and 2010 Behavioral Risk Factor Surveillance
System (BRFSS)**% respondents residing in the eight
sites comprised the comparison group. The BRFSS provides
publicly accessible state-based, self-reported data on
health conditions and risk behaviors among non-
institutionalized individuals. Respondent data were
weighted to the overall population of each EIP site based
on age, sex, and race/ethnicity. Diabetes status was
determined by self-report using the following question:
“Have you ever been told by a doctor that you have
diabetes?” Respondents with gestational or prediabetes
were classified as not having diabetes. HBV risk behavior
was estimated using the BRFSS variable for human
immunodeficiency virus (HIV) infection risk (HIVRISK),
defined by history of IDU, treatment for a sexually
transmitted infection, giving or receiving money or drugs
in exchange for sex, or anal sex without a condom in the
past year. The HIVRISK information was available for
respondents aged <65 years.

Analysis

Demographic information for analysis included age, sex,
race, and ethnicity. We assumed that no subjects in the
comparison group had acute hepatitis B; in 2009, the
U.S. incidence of acute hepatitis B was 1.1 per 100,000
population.* Cases and comparison subjects aged
<23 years were excluded from analysis, as hepatitis B
immunization laws targeting students 11-12 years of age
took effect in 2000 in most EIP states. Thus, persons aged
<23 years had high hepatitis B vaccination coverage.?
We divided acute hepatitis B cases and comparison
subjects into two age groups, 23-59 and =60 years, based
on the increased likelihood of older adults receiving
LTC? and having decreased responsiveness to hepatitis B
vaccine (HepB).?® Race and ethnicity were combined
into one variable and categorized as non-Hispanic white,
non-Hispanic black, Hispanic, Asian or Pacific Islander,
and Other.

History of IDU, MSM, and sex with =2 partners were
included to assess acute hepatitis B risk behavior.
We created a combination variable, “Other HBV Risk
Behaviors,” defined by acute hepatitis B cases with a
history of IDU, MSM, and/or multiple sex partners.

For the comparison subjects, history of Other HBV Risk
Behaviors was estimated using the BRFSS HIVRISK
variable.

Characteristics of the acute hepatitis B cases and
comparison subjects were examined, including age, sex,
race/ethnicity, Other HBV Risk Behaviors, and diabetes
status. Focusing on the acute hepatitis B cases, we
compared demographics, LTC residence, hepatitis B risk
behaviors, and health outcomes by diabetes status using
chi-square tests or two-sided Fisher’s exact tests with
a = .05.

Our initial analysis estimated the incidence of acute
hepatitis B among persons with and without diabetes by
summing acute hepatitis B cases according to diabetes
status and dividing by totals in the comparison group.
Poisson regression was used to determine 95% confidence
intervals (CIs) for each incidence estimate.

To further investigate the association between diabetes
and acute hepatitis B and to measure odds of acute
hepatitis B among persons with diabetes compared with
persons without diabetes, we developed models for
estimation of odds ratios (ORs) and 95% ClIs. Bivariate
analysis assessed the relationship between acute hepatitis B
and age, sex, race/ethnicity, Other HBV Risk Behaviors,
and diabetes. We performed tests for interaction between
diabetes and the other covariates and controlled for
intraclass correlation within EIP sites. There was
significant interaction between diabetes status and Other
HBV Risk Behaviors (p = .02); therefore, analyses were
stratified according to presence/absence of Other HBV
Risk Behaviors. The main model excluded persons with
unknown diabetes status and unknown or known history
of Other HBV Risk Behaviors. Multivariate logistic
regression analysis using weighted data controlled for
age (grouped as 23-39, 40-49, 50-59, =60 years), sex, and
race/ethnicity to determine adjusted ORs and 95% ClIs
comparing odds of acute hepatitis B among adults with
diabetes with adults without diabetes and no Other HBV
Risk Behaviors. Sensitivity analyses were performed
assuming cases with unknown diabetes status had or
did not have diabetes.

All statistical analyses were conducted using SAS software
(version 9.2, SAS Institute Inc., Cary, NC).

Results

A total of 865 confirmed acute hepatitis B cases were
reported among adults aged =23 years in the eight
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participating EIP sites during 2009-2010. The population
of the comparison group was 64.2 million persons,
derived from 90,941 unweighted 2009-2010 BRFSS
respondents. The mean age was 44 years (range 23-88)
and 49 years (range 23-99) for acute hepatitis B cases and
comparison subjects, respectively. Diabetes prevalence
among acute hepatitis B cases was 11.0%, compared with
91% for the comparison subjects. Males, non-Hispanic
blacks, and Hispanics accounted for a higher proportion
of acute hepatitis B cases than in comparison subjects
(Table 1).

Among acute hepatitis B cases, adults with diabetes
compared to adults without diabetes were older (mean
age 52 years versus 43 years, p < .001), had less IDU
(1.5% versus 10.8%, p = .009), and fewer reports of =1 HBV

Table 1.

risk behavior (19.5% versus 34.6%, p = .006). No significant
differences were observed between adults with and without
diabetes by race/ethnicity, LTC residence, hospitalizations
due to HBV infection, or HBV-related deaths (Table 2).

The estimate of reported annual acute hepatitis B incidence
among adults aged >23 years with and without diabetes
during 2009-2010 was 1.8 per 100,000 (95% CI = 1.5,
2.2) and 1.3 per 100,000 (95% CI = 1.2, 1.4), respectively.
In bivariate analysis, covariates associated with acute
hepatitis B were age (23-59 years versus =60 years, OR 24,
95% CI = 2.0, 2.9), sex (male versus female, OR 2.0,
95% CI = 1.7, 2.3), race/ethnicity (all others versus non-
Hispanic white, OR 2.4, 95% CI = 2.0, 2.7), Other HBV
Risk Behaviors (OR 154, 95% CI = 129, 184), and diabetes
(OR 1.3, 95% CI = 1.1, 1.7, Table 3).

Characteristics of Acute Hepatitis B Cases and Behavioral Risk Factor Surveillance System
Comparison Group, 2009-2010

Acute hepatitis B cases BRFSS comparison group?
Characteristic N = 865 Unweighted N = 90,941
n %P Unweighted n Weighted %”
Age (years)
23-59 756 87.4 50,866 74.4
>60 109 12.6 40,075 25.6
Sex
Male 561 64.9 33,997 48.0
Female 303 35.0 56,944 52.0
Race/ethnicity
Non-Hispanic white 398 46.0 74,476 71.9
Non-Hispanic black 220 25.4 6533 12.5
Hispanic 81 9.4 5116 8.4
Asian or Pacific Islander 35 41 1285 2.8
Other 15 1.7 2502 3.3
Other HBV Risk Behaviors®
Yes 247 28.6 1259 2.4
No 503 58.2 56,723 74.8
Diagnosed diabetes
Yes 95 11.0 10,076 9.1
No 707 81.7 80,766 90.8
@ Assumed not to have hepatitis B.
b Figures may not add to 100% due to missing data.
¢ In acute hepatitis B cases, at least one of the following occurred 6 weeks to 6 months prior to onset of acute hepatitis B symptoms:
injection drug use (IDU), male sex with another male (MSM), or sex with multiple partners. For BRFSS respondents, at least one of the
following occurred in the past year: IDU, treatment for a sexually transmitted infection, giving or receiving money or drugs in exchange for
sex, or anal sex without a condom.
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Table 2.

Demographics, HBV Risk Behaviors,” and Health Outcomes for 865 Acute Hepatitis B Cases by Diagnosed
Diabetes Status, 2009-2010

. . . No diagnosed diabetes Unknown diagnosis of
Diagnosed diabetes mellitus : . )
Characteristic mellitus diabetes mellitus P value®
n %° n % n %
N 95 1.0 707 81.7 63 7.3 —
Age (years)
23-599 68 71.6 633 89.5 55 87.3
<0.001
=60 27 28.4 74 10.5 8 12.7
Sex
Male 59 62.1 457 64.7 45 71.4
0.616
Female 36 37.9 249 35.3 18 28.6
Race/ethnicity
Non-Hispanic white 38 43.2 329 541 31 58.5
Non-Hispanic black 34 38.6 176 28.9 10 18.9
Hispanic 10 11.4 64 10.5 13.2 0.055¢
Asian or Pacific Islander 4 4.5 28 4.6 3 5.7
Other 2 23 1 1.8 3.8
Long-term care residence
Yes 2 3.0 7 1.3 2 5.9 ‘
0.1669
No 64 97.0 531 98.7 32 941
Injection drug use
Yes 1 1.5 60 10.8 5 14.3 ¢
0.009
No 68 98.5 495 89.2 30 85.7
Male sex with another male
Yes 6 8.2 62 11.6 6 14.0 0.392
No 67 91.8 473 88.4 37 86.0 —
Multiple sex partners
Yes 1 16.4 110 22.4 8 21.6
0.265
No 56 83.6 381 776 29 78.4
Other HBV Risk Behaviors?
Yes 16 19.5 215 34.6 16 34.8
0.006
No 66 80.5 407 65.4 30 65.2
Hospitalization due to acute hepatitis B
Yes 42 52.5 287 45.4 13 31.0
0.231
No 38 47.5 345 54.6 29 69.0
Death due to acute hepatitis B
Yes 4 4.6 12 2.0 3 5.4 ‘
0.127
No 83 95.4 599 98.0 52 94.6
@ Six weeks to 6 months prior to onset of acute hepatitis B symptoms.
b Diabetes versus no diabetes, chi-square test unless otherwise indicated.
¢ Proportion of cases with characteristic out of total cases with available information.
d Age breakout for ages 23-59 years by diagnosed diabetes status. Diagnosed diabetes mellitus (n = 95): 23-39 years, 15.8%;
40-49 years, 28.4%; 50-59 years, 27.4%. No diagnosed diabetes mellitus (n = 707): 23-39 years, 42.4%; 40-49 years, 31.1%;
50-59 years, 16.0%. Unknown diagnosis of diabetes mellitus (n = 63): 23-39 years, 39.7%; 40-49 years, 31.7%; 50-59 years, 15.9%.
€ Non-Hispanic white versus all others.
f Fisher’s exact test.
9 At least one of the following occurred 6 weeks to 6 months prior to onset of acute hepatitis B symptoms: Injection drug use, male sex
with another male, or sex with multiple partners.
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Characteristic OR (95% CI)

Age? 2.4 (2.0, 2.9)
Sex? 2.0 (1.7, 2.3)
Race/ethnicity® 2.4 (2.0, 2.7)
Other HBV Risk Behaviors 15.4 (12.9, 18.4)¢
Diagnosed diabetes 1.3 (11, 1.7)

@ 23-59 years versus =60 years.

b Male versus female.

¢ All others versus non-Hispanic white.

9 Estimate may not be reliable, definition of Other HBV Risk
Behaviors varied for cases and comparison subjects.

The final main model included cases and comparison
subjects with known diabetes status and no Other HBV
Risk Behaviors. This subset of the data consisted of
414 cases of acute hepatitis B and 56,158 weighted
comparison subjects. Controlling for age, sex, and race/
ethnicity, adults with diabetes and no Other HBV Risk
Behaviors had 1.9 (95% CI = 14, 2.6) times the odds of
acute hepatitis B compared with adults without diabetes
and no Other HBV Risk Behaviors. Sensitivity analysis
resulted in an OR of 1.8 (95% CI = 1.3, 2.4) for adults
with diabetes versus no diabetes when records with
unknown diabetes status were categorized as not having
diabetes and an OR of 2.8 (95% CI = 2.1, 3.7) when
cases with unknown status were categorized as having
diabetes. The adjusted ORs for adults with diabetes and
no Other HBV Risk Behaviors aged 23-59 years and
=60 years were 2.1 (95% CI = 1.6, 2.8) and 1.5 (95% CI =
0.9, 2.5), respectively (Table 4).

Table 4.

Discussion

Of adults without certain well-established risk factors
for HBV infection, our results suggest adults with
diagnosed diabetes overall and adults with diabetes ages
23-59 years have approximately twice the risk for acute
hepatitis B than adults without diabetes. The increased
risk persisted in sensitivity analyses that examined the
effect of cases with unknown diabetes status. Adults with
diabetes aged =60 years may also have increased risk
for acute hepatitis B, although the results were not
statistically significant. A major strength of the analysis
is its large sample size (approximately 17% of the U.S.
adult population), enabling determination of the odds
of acute hepatitis B while controlling for demographic
characteristics among persons with diabetes who did not
report Other HBV Risk Behaviors.

Age, race/ethnicity, and Other HBV Risk Behaviors were
covariates with potential to influence the interpretation
of the results. Diabetes and hepatitis B disproportionately
affect different age, race, and ethnic groups. In 2005 to
2008, older adults (=65 years) had the highest diabetes
prevalence;! in contrast, 2009 national surveillance data
showed the highest incidence of acute hepatitis B among
adults aged 30-59 years.! In 2007-2009, the National
Health Interview Survey reported that diagnosed diabetes
was 18% higher among Asian Americans, 66% higher
among Hispanics, and 77% higher among non-Hispanic
blacks compared with non-Hispanic whites.! Results from
the 1996-2006 National Health and Nutritional Examina-
tion Survey (NHANES) showed a higher seroprevalence
of past or present HBV infection [total antibody to
hepatitis B core antigen (anti-HBc)] among non-Hispanic
blacks compared with non-Hispanic whites (12.2% versus
2.8%, p = .001).* In our study, acute hepatitis B cases

Main Model and Sensitivity Analyses Results: Adjusted Odds Ratios of Acute Hepatitis B by Age Group,

Diagnosed Diabetes versus No Diagnosed Diabetes”

Main model, unknown diagnosis of

Age group (years) diabetes mellitus? > excluded

Sensitivity model, unknown diagnosis
of diabetes mellitus - no diagnosed

Sensitivity model, unknown diagnosis
of diabetes mellitus > diagnosed

diabetes mellitus diabetes mellitus

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)
1.9 (

23-59 21 (1.6, 2.8)° 1.4, 2.7) 3.3 (2.4,4.4)
>609 1.5 (0.9, 2.5 1.4 (0.8, 2.5) 1.8 (1.0, 3.2)
All 1.9 (1.4, 2.6) 1.8 (1.3, 2.4) 2.8 (2.1, 3.7)

¢ Controlled for intraclass correlation.
9 Models analyzing adults aged =60 years did not adjust for age.

4 Models controlled for sex, age, and race/ethnicity and excluded persons with Other HBV Risk Behaviors.
b ynknown diagnosis of diabetes mellitus = cases with missing diagnosed diabetes status.
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without diagnosed diabetes reported IDU and Other
HBV Risk Behaviors more frequently than those with
diagnosed diabetes. Of 1,715 acute hepatitis B case reports
with available risk information captured by national
CDC surveillance in 2009, 39.9% indicated at least one
risk behavior/exposure for HBV, including IDU, MSM,
and sex with >2 partners! Adjusting for age and
race/ethnicity and limiting the analysis to cases and
comparison subjects with no Other HBV Risk Behaviors
strengthened the results.

Although this study is the first to evaluate the risk for
acute hepatitis B among adults with diabetes in the
United States, seroprevalence data support our findings.
In 19992010, NHANES, a nationally representative survey
that excludes institutionalized adults, found a 60%
(p < .001) higher seroprevalence of anti-HBc among adults
with diabetes than adults without diabetes.?

In Turkey, Gulcan and colleagues® compared 630 persons
with diabetes and 314 persons without diabetes attending
an internal medicine clinic and found HBV infections
were increased but not significantly more common among
persons with diabetes compared with persons without
diabetes (5.1% versus 3.8%); however, investigators noted
significant correlations between HBsAg-positive serology
(indicative of chronic hepatitis B) and history of hospital
admission, long duration of diabetes, and use of insulin.
Halota and associates® identified anti-HBc seropositivity
among 123 (39.0%) of 315 persons with diabetes in Poland.
The percentage of study participants with anti-HBc
increased with age and duration of diabetes. In Italy,
Sangiorgio and coauthors® identified a higher percentage
of HBsAg-positive persons with diabetes compared to a
control group of blood donors (7.1% versus 1.6%, p < .001),
and in another Italian study, a higher seroprevalence of
anti-HBc was observed among persons with diabetes
compared with blood donors.?*

Outbreaks of HBV infections in institutional settings
were first reported to CDC in 1990.° During 19962011,
30 LTC facility HBV outbreaks were reported to CDC,
27 of which predominantly affected persons with
diabetes.?® The outbreaks were attributed to lapses in
infection control, mainly during assisted blood glucose
monitoring; dental procedures and podiatric care also
could have played a role in HBV transmission.81017-22
Although most cases in these outbreaks were associated
with procedures performed in congregate living settings,
the potential for transmission of HBV is present
whenever equipment or surfaces are contaminated with
blood or body fluids from an HBV-infected person.

Persons with diabetes who monitor blood glucose have
regular breaks in the skin and may be particularly
susceptible to HBV infection because of stability of the
virus on environmental surfaces. Across the health care
system and in nontraditional settings where persons
with diabetes receive care, reinforcing infection control
practice may facilitate the prevention of blood-borne
pathogen transmission.®%

Given the history of HBV outbreaks among older adults
in institutional settings (i.e, LTC), we expected but did
not find an increased risk for acute hepatitis B among
adults aged =60 years with diabetes. The lower effect
size among older adults with diabetes likely resulted
from greater under-recognition and underdiagnosis of acute
hepatitis B among older adults compared to younger adults.
A high proportion of acute hepatitis B cases among
older adults evaluated in LTC outbreaks had atypical
symptoms or were asymptomatic and were recognized
only after serologic testing; such cases would not have
been reported to the EIP sites or eligible for analysis.?38

Hepatitis B is vaccine-preventable. As part of a compre-
hensive strategy to eliminate HBV transmission in the
United States, the Advisory Committee on Immunization
Practices (ACIP) recommends routine hepatitis B
vaccination for all children, adults at increased risk for
HBV infection, and anyone seeking protection from HBV
infection.’®® In October 2011, the ACIP recommended
hepatitis B vaccination for unvaccinated adults aged 19-59
years with diabetes and at the discretion of the treating
clinician for adults aged =60 years with diabetes.*’
The HepB vaccine is safe and effective.*! Young adults
with diabetes achieve protection at rates similar to
persons without diabetes. The immune response wanes
with increasing age and comorbidities.?4243

This study has several limitations. A cohort study of
persons with diabetes would have provided the best
measure of the risk for acute hepatitis B. In the absence
of such a study, we used two sources of data from the
same population that provided information from a large
segment of the United States and had sufficient detail
to estimate the risk for acute hepatitis B, controlling for
important potential confounders. However, the definition
of Other HBV Risk Behaviors differed between comparison
subjects and acute hepatitis B cases, which could have
affected the reliability of the estimates. Compared to
adults without diabetes, adults with diabetes might have
had increased health care utilization, which may lead to
increased testing and, thus, greater likelihood of acute
hepatitis B diagnosis. Unlike EIP case surveillance,
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the BRFSS was limited to noninstitutionalized adults.
Among acute hepatitis B cases, 11 (1.3%) reported a
history of LTC, and the proportion of acute hepatitis B
cases in LTC did not differ by diabetes status. Therefore,
lack of exclusion of cases in LTC likely would not have
affected the results. We assumed none of the sampled
BRFSS respondents had acute hepatitis B, and the analysis
did not account for vaccination because vaccination
histories are not available for 2009-2010 BRFSS records.
The direction of any resulting bias would have
depended on variation in acute hepatitis B incidence
and vaccination coverage by diabetes status among
comparison subjects. Other data were limited or
unavailable for variables including health-care-related
occupation, history of hemodialysis or dental care, HepB
vaccine, and the frequency of blood glucose monitoring
or insulin use.

Conclusions

Our findings suggest an increased risk for acute
hepatitis B among adults with diagnosed diabetes.
Hepatitis B vaccination and continued infection control
practice related to diabetes care and monitoring may
reduce transmission of blood-borne pathogens and prevent
morbidity and mortality associated with HBV infection.
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