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Abstract

Background: Diabetes is associated with higher risk of hospitalization, morbidity, and mortality
from influenza. We assessed influenza vaccination coverage among adults aged >18 years

with diabetes during the 2007-08 through 2017-18 influenza seasons and identified factors
independently associated with vaccination during the 2017-18 season.

Methods: We analyzed data from the 2007-2018 National Health Interview Surveys, using
Kaplan-Meier survival analysis to estimate season-specific influenza vaccination coverage.
Multivariable logistic regression was conducted to examine whether diabetes was independently
associated with self-reported influenza vaccination in the past 12 months and identify factors
independently associated with vaccination among adults with diabetes using the 2017-18 data.

Results: During the 2007-08 through 2017-18 influenza seasons, influenza vaccination coverage
among adults aged =18 years with diabetes ranged from 62.6% to 64.8%. In the 2017-18 influenza
season, coverage was significantly higher among adults with diabetes (64.8%) compared with
those without diabetes (43.9%). Having diabetes was independently associated with an increased
prevalence of vaccination after controlling for other factors. Among adults with diabetes, living at
or above poverty level, having more physician contacts, having usual place for health care, and
being unemployed were independently associated with increased prevalence of vaccination; being
18-64 years and non-Hispanic black were independently associated with decreased prevalence of
vaccination.
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Conclusions: Despite specific recommendations for influenza vaccination among people with
diabetes, more than one-third of adults with diabetes are unvaccinated. Targeted efforts are needed
to increase influenza vaccination coverage among adults with diabetes.
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Introduction

Methods

Diabetes is one of the leading causes of morbidity and mortality throughout the world [1].
Individuals with diabetes are particularly susceptible to influenza [2]. Previous studies have
shown that diabetes is associated with higher risk of hospitalization, morbidity, and mortality
from influenza [3-6]. The Advisory Committee on Immunization Practices (ACIP) and the
American Diabetes Association strongly recommend people aged =6 months with diabetes
receive an influenza vaccination each year [2, 7].

Influenza vaccination coverage among adults aged =18 years with diabetes was recently
reported to be 61.6% overall in the United States, below the Healthy People 2020 influenza
vaccination target of 70% for all adults [8, 9]. One 2015 study examined factors associated
with influenza vaccination among adults aged 18-64 years with chronic underlying medical
conditions, including diabetes [10], and another study published in 2003 examined impact
of access-to-care factors on influenza vaccination among adults with diabetes [11]. However,
few studies have been conducted to address factors associated with influenza vaccination
specifically among adults with diabetes in the United States. As the prevalence of diabetes
in the United States continues to increase [12], efforts to promote influenza vaccination

will be vital to reduce influenza-associated complications among adults with diabetes.
Assessing influenza vaccination uptake and factors associated with vaccination is important
for planning and implementing strategies to improve coverage among persons with diabetes.

This study assesses influenza vaccination coverage among adults aged =18 years with

and without diabetes during the 2017-18 influenza season, identifies factors associated
with influenza vaccination, examines if diabetes was independently associated with self-
reported influenza vaccination during the 2017-18 season, and evaluates trends in influenza
vaccination coverage among adults with and without diabetes during the 2007-08 through
2017-18 influenza seasons.

Data from the 2007-2018 National Health Interview Survey (NHIS) were analyzed. The
NHIS is a probability-based annual household survey with face-to-face interviews conducted
by the National Center for Health Statistics, Centers for Disease Control and Prevention
(CDC) [13]. In the sample adult core, one adult per family in each sampled household was
randomly selected and asked to complete the sample adult questionnaire, which included
questions regarding receipt of influenza vaccination. The final sample adult response rate
ranged from 67.8% in 2007 to 53.1% in 2018 [14, 15].
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Respondents were asked if they had received an influenza vaccination in the past 12 months,
and if so, in which month and year. Missing month and year were imputed (from 1.0% in
the 2007-08 season to 3.8% in the 2017-18 season) using the hot-deck imputation method
[16]. Individuals who reported that a doctor or other health professional ever told them that
they had diabetes (excluding gestational diabetes) were categorized as adults with diabetes.
Race/ethnicity was defined using individuals’ self-identification as non-Hispanic white,
non-Hispanic black, Hispanic (persons identified as Hispanic might be of any race), non-
Hispanic Asian, and non-Hispanic other or multiple races; the five racial/ethnic categories
were mutually exclusive. Individuals who reported “working for pay at a job or business,”
“with a job or business but not at work,” or “working, but not for pay, at a family-owned
job or business” were categorized as “employed”, and individuals who reported “looking
for work” or “not working at a job or business and not looking for work” were categorized
as “unemployed.” Poverty thresholds for 2017 and 2018 were used for categorizing poverty
level in Tables 1 to 3. The poverty thresholds used in the 2018 NHIS were estimated from
several sources: weighted average Census poverty thresholds from 2016, average Consumer
Price Index from 2016, actual Consumer Price Index values for January—July 2016, and
projected Consumer Price Index values for August—December 2016 [15]. The poverty
thresholds used in the 2017 NHIS were also estimated from several sources: weighted
average Census poverty thresholds from 2015, average Consumer Price Index from 2015,
actual Consumer Price Index values for January-July 2015, and projected Consumer Price
Index values for August—-December 2016 [17]. Having a high-risk condition other than
diabetes was defined as follows: individuals who had ever been told by a physician they
had emphysema, chronic obstructive pulmonary disease, coronary heart disease, angina,
heart attack, or other heart condition; having been diagnosed with cancer in the past 12
months (excluding non-melanoma skin cancer) or ever being told by a physician they had
lymphoma, leukemia, or blood cancer; during the past 12 months, having been told by a
physician they had chronic bronchitis or weak or failing kidneys; or reporting an asthma
episode or attack in the past 12 months. Physical activity was defined as routine engagement
in regular light to moderate (at least five times per week for at least 30 minutes at a time)
or strenuous (at least three times per week for at least 20 minutes at a time) exercise using
the definition from the American College of Sports Medicine Guidelines during the survey
period [18].

SUDAAN (Research Triangle Institute, Research Triangle Park, NC, version 11.01) was
used to calculate point estimates and 95% confidence intervals (CI). To better assess
influenza vaccination coverage during the 2007-08 through 2017-18 seasons, we reported
coverage restricted to individuals interviewed during August of the prior year through June
of the next year and vaccinated during July of the prior year through May of the next

year using the Kaplan-Meier analysis procedure [19]. In the 2007-08 through the 2017—
18 seasons, the NHIS analytic sample size among adults ranged from 17,216 to 33,110.
Individuals who refused to answer the influenza vaccination question or did not know their
vaccination status (about 2.7% annually) were excluded from the analysis. Chi-squared
tests were used to compare characteristics of the study population between adults with

and without diabetes. 7-tests were conducted to test differences in influenza vaccination

Vaccine. Author manuscript; available in PMC 2022 May 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hung et al.

Results

Page 4

coverage between those with and without diabetes, and differences within each characteristic
category compared to their respective reference levels.

Multivariate logistic regression was conducted using 2017-18 NHIS data to identify
factors independently associated with influenza vaccination among adults with and without
diabetes. Prevalence ratios were estimated using predictive marginals from the logistic
regression models. A separate logistic regression model was conducted, including diabetes
status as an independent variable, to determine if diabetes status was an independent
predictor of vaccination. All variables used in the bivariate analyses were included in

the full multivariable model. A linear trend analysis was conducted to assess influenza
vaccination coverage by age group during the 2007-08 through 2017-18 influenza seasons.
All analyses were weighted to represent the age, sex, and racial/ethnic composition of the
U.S. non-institutionalized, civilian population. All tests were 2-tailed with the significance
level set at a<0.05.

Table 1 shows the characteristics of the study population. Of the 24,478 respondents in
the NHIS sample adult core interviewed August 2017 through June 2018, 9.6% (7=
2,686) reported being diagnosed with diabetes. The majority of adults with diabetes were
aged 18-64 years (58.5%), male (52.6%), non-Hispanic white (60.7%), married (56.5%),
had some college or higher education (53.6%), unemployed (61.8%), at or above poverty
(85.8%), had two or more physician contacts in the past year (88.5%), had a usual place
for health care (96.2%), had health insurance (93.9%), had no high-risk conditions other
than diabetes (56.6%), and reported no regular exercise (74.1%) (Table 1). Population
distributions differed significantly between adults with diabetes and adults without diabetes
for all assessed characteristics except whether the individual had been born in the United
States (Table 1).

Bivariate analyses of influenza vaccination coverage

Table 2 shows influenza vaccination coverage by diabetes status, and demographic and
access-to-care characteristics among adults during the 2017-18 influenza season. Overall,
influenza vaccination coverage among adults aged =18 years was significantly higher among
those with diabetes (64.8%) than without (43.9%). Vaccination coverage among adults with
diabetes was significantly higher compared with those without diabetes across all socio-
demographic and access-to-care characteristics except for adults aged =65 years (Table 2).
Among adults with diabetes, influenza vaccination coverage was significantly higher among
those who were married, widowed, divorced, or separated compared with those who were
never married; had above college education; were unemployed; lived at or above poverty
level; had two or more physician contacts in the past year; were hospitalized in the past year;
had a usual place for health care; and had health insurance compared with their respective
reference levels (Table 2). Influenza vaccination coverage was significantly lower among
adults with diabetes aged <65 years and non-Hispanic blacks compared with those =65 or
non-Hispanic whites, respectively (Table 2).
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Multivariate analyses of influenza vaccination coverage

Table 3 shows adjusted prevalence ratios of influenza vaccination by diabetes status and
demographic and access-to-care characteristics among adults during the 2017-18 influenza
season. Having ten or more physician contacts within the past year and having a usual place
for health care were the common factors that were independently associated with increased
prevalence of vaccination compared with the reference groups across diabetes status (with
diabetes and without diabetes); being younger (aged 18-64 years) and non-Hispanic blacks
were the common factors that were independently associated with decreased prevalence of
vaccination compared with the reference groups (Table 3). Being unemployed and living at/
above poverty level were independently associated with increased prevalence of vaccination
among adults with diabetes but not among those without diabetes (Table 3). In addition, in
multivariate analyses with diabetes status as the independent variable, adults with diabetes
were found to have a significantly associated increased prevalence of vaccination (adjusted
prevalence ratio 1.1 [95% CI = 1.1-1.2], p<0.05) compared with those without diabetes
after controlling for all of demographic and access-to-care characteristics assessed, and one
interaction term between age group and diabetes status (data not shown). The interaction
between age group and diabetes status was significant, especially, among those with diabetes
vs. without diabetes of adults aged 50-64 years and =65 years (data not shown).

Trend test of influenza vaccination coverage

Figure 1 shows the trends in influenza vaccination coverage from the 2007-08 to 2017-18
seasons. From the 2007-08 to 2017-18 influenza seasons, influenza vaccination coverage
among adults aged =18 years with diabetes ranged from 62.6% to 64.8% (data not shown),
and linear trend tests indicated coverage did not significantly change for adults with diabetes
aged =18 years (data not shown), 18-49 years, 50-64 years, and =65 years. In contrast,
coverage significantly increased for adults aged =18 years, 18-49 years, 50-64 years, and
>65 years without diabetes during the 2007-08 through 2017-18 seasons. For all years,
within each age group, coverage was significantly higher among adults with than without
diabetes (data not shown).

Discussion

Influenza vaccination coverage and factors associated with vaccination among adults

with diabetes in the United States have been previously investigated [8, 11]. However,

this study was the first study on trends in influenza vaccination coverage among adults

with and without diabetes during the 2007-08 through 2017-18 influenza seasons in the
United States. Influenza vaccination coverage among adults with diabetes has not changed
significantly over the 11 influenza seasons assessed in this study and has remained below the
national target of 70% for all adults [9]. Bivariate analysis and multivariate models identified
multiple factors associated with higher or lower likelihood of vaccination among persons
with diabetes. Among persons with diabetes, vaccination coverage varied significantly

by demographic and access-to-care characteristics known to be associated with higher
likelihood of influenza vaccination, including older age, being non-Hispanic white, having a
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usual place for health care, and having multiple contacts with physicians within the past year
[10, 11, 20-23].

As has been reported previously [10, 20-22], this study showed that influenza vaccination
coverage was lower among younger adults with diabetes. Older adults who have diabetes
have significantly higher influenza vaccination coverage, likely related to greater likelihood
of having other high-risk conditions or co-morbidities, more physician visits, and a usual
place for health care [10], more at risk for influenza complications, and thus having

more opportunities for education about influenza and influenza vaccination. Improving
awareness of recommendations for adult vaccination and providing vaccination in work
settings might improve coverage in younger adults with diabetes. Additionally, health

care providers treating adults with diabetes should ensure that these patients are offered
appropriate vaccinations regardless of age. Findings from this study indicated that, among
adults with diabetes, non-Hispanic whites were more likely than non-Hispanic blacks to
receive influenza vaccination. This result is similar to the findings from previous studies
[10, 23]. In general, older African American adults reported more negative attitudes toward
influenza vaccination than older white adults [24]. Additionally, non-Hispanic black adults
are more likely to have low family income, higher poverty rates, and be uninsured [25].
Studies of standardized offering of influenza vaccines have demonstrated reductions in
racial and ethnic vaccination coverage disparities [26]. Activities to reduce the number of
uninsured adults and related barriers to care could help reduce racial/ethnic vaccination
differences as well.

Influenza vaccination coverage among adults with diabetes who were unemployed was
significantly higher than those who were employed. Of adults who were unemployed
(unemployed includes “retired”), more than 58% were those aged =65 years. Adults with
diabetes aged =65 years who are unemployed may be more likely to have other high-risk
conditions, and thus may have more chances to access the medical system and receive
vaccinations.

Select access-to-care characteristics were associated with influenza vaccination among
adults with diabetes. In particular, as noted in a previous study [11], those who had

>10 physician contacts in the past 12 months more frequently reported vaccination than
those who did not. In this study, there were missed opportunities for influenza vaccination
among persons with diabetes, even those reporting multiple contacts with physicians.

For example, approximately 95.2% of adults with diabetes reported having one or more
physician contacts in the past year, but a substantial proportion of these (~28.0%) still
reported not having received an influenza vaccination. A previous study reported that
although most physicians thought that it is very important for high-risk patients—including
those with diabetes—to receive influenza vaccination, only 86% of generalists and 75%

of subspecialists very strongly recommended influenza vaccination to their elderly and
high-risk patients [27]. In addition, according to the 2017 National Practice Survey from
the American Association of Diabetes Educators, only 31% of diabetes educators offer
information or discuss immunization with patients [28]. In addition to health care providers
not recommending influenza vaccination to their high-risk patients, missed opportunities for
influenza vaccination also might be due to refusal of vaccination by patients, because they
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do not believe influenza vaccination is effective or fear side effects of the vaccine [22, 29].
Physicians and diabetes educators should routinely discuss needed vaccinations with persons
who have diabetes and recommend vaccination.

Our study also showed that approximately 4.8% of adults with diabetes did not visit a
physician in the past year, yet among those who reported not having a physician contact,
about 40% reported having received influenza vaccination. Although persons with diabetes
who reported two or more physician contacts within the past year were much more likely to
have received influenza vaccination than those reporting no contacts, this finding indicates
that even those who do not see physicians regularly but who have a high-risk condition like
diabetes still may receive vaccination. Campaigns to increase influenza vaccination access in
nonmedical settings [30, 31], especially pharmacies [32, 33], could thus be an effective way
to improve vaccination coverage among such adults.

From the 2007-08 through 2017-18 influenza seasons, no significant changes in influenza
vaccination coverage for adults with diabetes were observed even though influenza
vaccination coverage among adults without diabetes increased in the same time period.
The reasons for this plateau in vaccination coverage are not well understood. Even though
influenza vaccination recommendations have expanded to include all persons aged =6
months since the 2010-11 season [34], the ACIP continues to emphasize that persons with
high-risk conditions including diabetes should be a focus of vaccination efforts [2].

The findings in this study are subject to several limitations. First, these analyses included
only the non-institutionalized population and cannot be generalized to persons residing in
nursing homes and other institutions. Second, influenza vaccination status was based on
self-report and might be subject to recall and social desirability bias. However, self-reported
influenza vaccination status has been shown to have relatively high agreement with influenza
vaccination from medical records [35, 36]. Third, diagnoses of persons with diabetes and
other high-risk conditions were determined from self-report and not validated by medical
records. However, self-report of diabetes is highly accurate from physical examination and
laboratory testing [37]. Finally, in the multivariate models, however, no specific causal
model or hypothesis was posed for the relationship of vaccination with each of the
demographic, health status, and access-to-care characteristics considered in this report; thus,
the significant findings from both bivariate and multivariate analysis should be considered in
interpreting the findings from this report.

Conclusions

Despite longstanding specific recommendations for influenza vaccination among persons
with diabetes, more than one-third were unvaccinated. Because persons with diabetes report
a high rate of routine medical care compared with those without diabetes, use of standing
order programs and reminder and recall systems for patients and providers during influenza
season could have a large impact on improving vaccination coverage [38]. Campaigns to
increase influenza vaccination at nonmedical settings (such as workplaces and pharmacies)
for persons who do not routinely use or have access to medical settings [38] may also
increase vaccination rates. Primary care physicians and diabetes educators [28] need to make
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a concerted effort to discuss and help persons with diabetes obtain regular preventative
vaccinations to maximize their protection of preventable infectious diseases. Pharmacy
vaccination is important because of this group’s likelihood of frequent pharmacy encounters
to purchase glucometer strips or similar supplies [39]. Pharmacies, could thus be an effective
way to improve influenza vaccination coverage among persons with diabetes.

In addition, according to the 2020 National Diabetes Statistics Report [40], 21.4% of
people with diabetes are undiagnosed. The importance of increasing diagnosis of diabetes
is essential, so people with diabetes can receive the treatment they need and be encouraged
to get influenza vaccination. Increasing adult influenza vaccination in general population is
also important because it would increase protection among these undiagnosed adults who
are unaware of their increased risk of influenza. CDC has implemented state-based diabetes
control programs to encourage health care professionals to recommend influenza vaccination
[30]. Continued surveillance of diabetes-related preventive-care practices, burden, and
magnitude will be important for monitoring the effectiveness of strategies to improve the
quality of diabetes care among persons with diabetes [41], including receipt of influenza
vaccination.
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Figure 1.

Seasonal influenza vaccination coverage trends by age group among adults with and without
diabetes — National Health Interview Survey, United States, 2007-08 through the 2017-18
influenza seasons*.

* Interviews from August of the prior year through June of the next year of each influenza
season were used to estimate coverage from July of the prior year through May of the

next year using Kaplan-Meier survival analysis. Coverage significantly increased for adults
without diabetes aged 18-49 years, 50-64 years, and =65 years during the 2007-08 through
2017-18 seasons.
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Weighted distribution of demographic and access-to-care characteristics among adults with and without

Table 1.

diabetes — National Health Interview Survey, United States, 2017-18 influenza season

With diabetes

Without diabetes

Unweighted Weighted %  Unweighted  Weighted %

Characteristic sample size sample size
Total 2,686 9.6 21,792 90.4
Age (in years)

18-49 436 20.6 10,797 57.7%

50-64 916 37.9 5,477 24.5

265 1,334 415 5,518 17.8
Sex

Male 1,336 52.6 9,785 4797

Female 1,350 47.4 12,007 52.1
Race/ethnicity

Non-Hispanic white 1738 60.7 15,225 63.97

Non-Hispanic black 363 13.1 2,191 11.4

Hispanic 372 17.5 2,682 16.1

Non-Hispanic Asian 112 5.1 1,127 6.1

Non-Hispanic other or multiple races 101 3.6 567 2.6
Marital Status

Married 1,199 56.5 9,742 52.07%

Widowed/divorced/separated 1,030 26.4 5,528 15.6

Never married 452 17.1 6,482 32.3
Education

High school or less 1,240 46.3 7,375 346"

Some college or college graduate 1,211 45.3 11,473 52.4

Above college graduate 220 8.3 2,886 13.0
Employment status

Employed 914 38.2 13,352 6577

Not employed 1,772 61.8 8,430 34.3
Poverty level

At or above poverty 2,130 85.8 18,236 89.5"

Below poverty 419 14.2 2,526 105
Region #

Northeast 388 151 3,482 175™

Midwest 623 21.4 5,198 22.1

South 1,110 41.0 7,988 36.7

West 565 22.5 5,124 23.7

US born status
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With diabetes

Without diabetes

Unweighted Weighted %  Unweighted  Weighted %

Characteristic sample size sample size

Yes 2,302 81.7 18,439 81.3

No 383 18.3 3,346 18.7
Physician contacts within past year

None 115 48 3,605 1847

1 171 6.7 3,954 19.6

2-3 596 23.6 5,955 27.8

4-9 1,043 38.6 5,055 21.9

210 718 26.3 2,925 12.3
Hospitalization within past year

Yes 509 180 1911 78"

No 2,174 82.0 19,867 92.2
Usual place for health care

Ves 2,571 96.2 18,682 85.2*

No 101 3.8 2,976 14.8
Health insurance

Yes 2,542 93.9 19,699 89.7%

No 138 6.1 2,021 10.3
Persons with high-risk conditions other than diabetes 7

Yes 1,244 43.4 4,472 176*

No 1,429 56.6 17,271 82.4
Physical activity

Ves 644 25.9 8,816 mn5*

No 2,023 74.1 12,798 58.5

*
p<0.05 by Chi-square test comparing distribution among those with and without diabetes.

Page 13

7‘Persons with high-risk conditions other than diabetes included persons who have heart disease, lung diseases, end-stage renal failure, chronic
obstructive pulmonary disease, or cancer (excluding non-melanoma skin cancer).

iNortheast: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, and Pennsylvania; Midwest:
Ohio, Michigan, Indiana, Wisconsin, lllinois, Minnesota, lowa, Missouri, North Dakota, South Dakota, Nebraska, and Kansas; South: Delaware,

Maryland, Virginia, District of Columbia, West Virginia, Kentucky, North Carolina, South Carolina, Tennessee, Georgia, Florida, Alabama,

Mississippi, Arkansas, Louisiana, Texas, and Oklahoma; West: Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada,

California, Oregon, Washington, Alaska, and Hawaii.
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Table 2.

Page 14

Influenza vaccination coverage * by demographic and access-to-care characteristics among adults with and
without diabetes — National Health Interview Survey, United States, 2017-18 season

With diabetes

Without diabetes

Characteristic

Weighted % vaccinated

(95% CI)

Weighted % vaccinated

(95% CI)

Total

Age (in years)
18-49
50-64
265//

Sex
Male

/

Female
Race/ethnicity
Non-Hispanic white//
Non-Hispanic black
Hispanic

Non-Hispanic Asian

Non-Hispanic other or multiple races
Marital Status

Married

Widowed/divorced/separated

Never married//
Education

//

High school or less
Some college or college graduate

Above college graduate

Employment status
Employed//
Not employed

Poverty level

At or above poverty

/

Below poverty’

Region

64.8 (61.7-67.9)

45.9 (38.6-53.9)°
$
63.0 (58.0-68.0)

75.3 (71.4-79.0)

64.1 (59.9-68.3)

65.6 (61.1-70.0)

67.6 (64.1-71.1)
S
54.4 (46.4-62.9)
58.6 (48.5-68.9)
71.5 (59.3-82.7)

74.7 (58.4-88.3)

67.5 (63.6-71.4)°

66.9 (61.9-71.7)°

52.5 (45.0-60.4)

64.4 (59.8-68.9)

64.1 (59.3-68.8)

74.8 (65.9-83.0)°

55.8 (50.9-61.0)

70.6 (66.9-74.2)°

66.3 (62.9-69.6)°

51.9 (43.2-61.1)

43.9 (42.7-45.1)%

34.5 (33.0-36.1) 77
45.7 (43.6-47.8)"

71.3 (69.1-73.5)

39.6 (38.0-41.3)"5

47.9 (46.3-49.5)7

47.2 (46.0-48.5)%
36.9 (33.3-408) "
35.6 (32.5-38.9) 75
48.4 (437-53.3)7

34.8 (28.9-41.4)"F

49.2 (47.6-50.9)"°
50.7 (48.4-52.9) %5

320(30.1-33.9)%

36.5 (34.6-38.5)7
44.6 (43.0-46.2)7

60.7 (58.0-63.4) "

39,5 (38.1-41.0)7

52.5 (50.6-54.5)"5

44.8 (43.6-46.1)7°

349 (31.9-38.2)7
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With diabetes Without diabetes
Weighted % vaccinated Weighted % vaccinated

Characteristic (95% CI) (95% CI)

Northeast! 68.4 (60.2-76.4) 48.4 (45.5—51.4)¢

Midwest 63.6 (57.8-69.4) 455 (43.6—47.5)¢

South 61.7 (57.2-66.3) 421 (40.0-44.2)”

Wiest 69.2 (61.4-76.7) 421 (39.6—44.6)”
US born status

ves! 65.4 (62.2-68.6) 448 (43.6-46.1)¢

No 61.3 (52.8-69.9) 402 (37.3—43.3)”
Physician contacts within past year

None/ 39.6 (28.5-53.1) 17.7 (16.0—19.6)¢

1 52.7 (41.5-64.8) 38.0 (35.7—40.5)”

2-3 57.6 (51.1—64.2)§ 50.0 (47.7-52.3)’155

4-9 69.4 (64.2—74.5)§ 55.8 (53.4—58.4)’t§

210 72.0 (66.9—76.8)§ 56.7 (53.8—59.7)’t'§
Hospitalization within past year

Yes 715 (65.3—77.5)§ 57.5 (53.6—61.5)”

No/ 63.3 (59.8-66.7) 42.7 (41.5-44.0)7
Usual place for health care

Yes 66.1 (63.0—69.2)§ 485 (47.2—49.8)¢’§

No/ 39.2 (27.8-53.3) 17.7 (15.7-19.9)’t
Health insurance

Yes 66.1 (63.0—69.2)§ 47.3 (46.1—48.6)’t'§

No! 39.2 (27.8-53.3) 14.6 (12.3—17.2)¢
Persons with high-risk conditions other than diabetes f

Yes 66.6 (62.3-70.9) 58.4 (56.2-60.7) "

No! 63.2 (59.0-67.4) 4038 (39.5—42.1)’f
Physical activity

Yes 62.6 (57.0-68.3) 43.9 (42.2-45.6)7

No/ 65.4 (61.8-68.9) 440 (42.5—45.5)’1‘

*

Respondents were asked if they had received an influenza shot or nasal spray in the past 12 months, and if so, in which month and year.
Interviews conducted during August 2017 through June 2018 were used to estimate vaccination coverage during July 2017 through May 2018 using
Kaplan—Meier survival analysis.

Persons with high-risk conditions other than diabetes included persons who have heart disease, lung diseases, end-stage renal failure, chronic
obstructive pulmonary disease, or cancer (excluding non-melanoma skin cancer).
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¢p<0.05 by #test for comparison between adults with and without diabetes within each level of each characteristic.

§p<0.05 by #test for comparison within each variable with the indicated reference level.

/!

Reference level.
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Table 3.

Page 17

Multivariate logistic regression analyses of adults with and without diabetes who reported receiving influenza
vaccination, “ by demographic and access-to-care characteristics — National Health Interview Survey, United

States, 2017-18 season

Characteristic

Adjusted prevalence ratio among
adults with diabetes

Adjusted prevalence ratio among

adults without diabetes

95% i)’

©95% cn)f

Age (in years)
18-49

50-64
265

Male

Female
Race/ethnicity

Non-Hispanic white

Non-Hispanic black

Hispanic

Non-Hispanic Asian

Non-Hispanic other or multiple races

Marital Status

Married
Widowed/divorced/separated
Never married

Education

High school or less
Some college or college graduate

Above college graduate
Employment status

Employed

Not employed

Poverty level

At or above poverty

Below poverty
Region

Northeast

Midwest

South

West

Vaccine. Author manuscript; available in PMC 2022 May 03.

0.63 (055-0.72)7

0.85 (0.78-092)7

Reference

0.96 (0.89-1.03)

Reference

Reference

0.86 (0.75-0.98)"
0.95 (0.84-1.07)
1.13 (0.96-1.33)
1.15 (0.97-1.36)

1.10 (0.98-1.22)
1.04 (0.92-1.17)

Reference

Reference
0.95 (0.87-1.03)

1.11 (0.99-1.25)

Reference

1.10 (1.01-1.20)%

117 (1.03-1.33)7

Reference

Reference

0.98 (0.87-1.11)
0.97 (0.86-1.09)
0.98 (0.86-1.11)

0.62 (0.59-0.65)"

0.71 (0.68-0.75)"

Reference

0.93 (0.90-0.96)"

Reference

Reference

0.91 (0.85-0.98)"
1.06 (1.00-1.13)
1.16 (1.06-1.27)
0.88 (0.77-1.01)

112 (1L.07-1.18)%
1.03 (0.97-1.09)

Reference

Reference
7
1.15(1.10-1.21)

145 (1.37-1.54)%

Reference

1.03 (0.98-1.08)

1.00 (0.93-1.07)

Reference

Reference

1.02 (0.96-1.08)
0.96 (0.90-1.02)
0.97 (0.91-1.04)
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Adjusted prevalence ratio among Adjusted prevalence ratio among
adults with diabetes adults without diabetes

Characteristic (95% CI)-r (95% CI)Jr
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US born status
Yes
No
Physician contacts within past year

None
1
2-3
4-9
210
Hospitalization within past year
Yes

No

Usual place for health care

Yes
No

Health insurance

Yes
No

Persons with high-risk conditions other than

diabetes §

Yes
No
Physical activity
Yes
No

Reference
0.98 (0.87-1.12)

Reference

1.09 (0.82-1.45)
1.09 (0.87-1.38)
1.25 (0.99-1.57)

138 (1.09-1.74)7

1.05 (0.96-1.16)

Reference

164 (1.14-2.36)7

Reference

1.25 (1.00-1.55)

Reference

0.95 (0.89-1.02)

Reference

1.06 (0.98-1.15)

Reference

Reference
0.96 (0.89-1.03)

Reference
7
1.48 (1.35-1.62)
7
1.74 (1.60-1.89)
7
1.82 (1.67-1.98)

1.88 (1.72—2.06)1

1.06 (0.99-1.13)

Reference

134 (1.24-145)7

Reference

151 (1.35-1.69)7

Reference

112 (1.07-117)%

Reference

1.04 (1.00-1.08)

Reference

*
Respondents were asked if they had received an influenza shot or nasal spray in the past 12 months, and if so, in which month and year.

fAdjusted prevalence ratios, adjusted for all variables included in the table.

7

p<0.05 by #test for comparison within each covariate category with the indicated reference level.

§Persons with high-risk conditions other than diabetes included persons who have heart disease, lung diseases, end-stage renal failure, chronic
obstructive pulmonary disease, or cancer (excluding non-melanoma skin cancer).
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