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Abstract

While the influenza vaccine is recommended for all pregnant women, influenza vaccine coverage
among this high-risk population remains inadequate. Factors associated with vaccine coverage
among pregnant women, including insurance status, are poorly understood. In a cross-sectional
study of the National Health Interview Survey (NHIS) data from 2012 to 2018, we evaluated
predictors of self-reported influenza vaccine coverage in pregnant women. Among 1942 pregnant
women surveyed, 39% reported receiving the influenza vaccine in accordance with national
recommendations. Influenza vaccine coverage increased by 8 percentage points from 2012 to
2018. Only 15% of uninsured pregnant women received the influenza vaccine, compared to 41%
of those with insurance (design-corrected F-test, p-value <0.001). In the multivariate Poisson
regression analysis, significant predictors of influenza vaccine coverage were health insurance
(prevalence ratio [PR] 1.90, 95% confidence interval [CI] 1.23-2.93), ratio of household income to
federal poverty level (FPL) threshold >400% (PR 1.54, 95% CI 1.20-1.96), graduate school
education (PR 1.52, 95% CI 1.04-2.23), and the 2015-2018 survey year period (PR 1.27, 95% CI
1.08-1.49). While previous literature focuses heavily on demographics, our research underscores
the need to further explore modifiable factors that impact vaccine uptake during pregnancy,
particularly the interplay between health insurance and access to care.
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Introduction

The Advisory Committee on Immunization Practices (ACIP) lists pregnant women as a
target group for annual influenza vaccine coverage [1]. Not only are pregnant women with
influenza more likely to develop cardiopulmonary complications requiring inpatient
admission compared to non-pregnant women [2, 3], but infection also confers an increased
risk of fetal complications including miscarriage and preterm delivery [3, 4]. The safety and
efficacy of the seasonal influenza vaccine during pregnancy is well-established [5, 6]. While
the ACIP recommends the influenza vaccine for all women during each pregnancy, vaccine
coverage among this high-risk population remains inadequate in the United States. A recent
survey of 1,841 pregnant women conducted by the Immunization Services Division of the
Centers for Disease Control (CDC) found that only 61.2% received the influenza vaccine
during the 2019-2020 season, a 7.5% increase compared to the previous season [7].

While less is understood about routine vaccine coverage among adults as compared to
children, previous studies have documented an association between lack of insurance and
reduced uptake of immunizations among non-pregnant adults [8]. This is particularly
relevant to pregnant women, as all individual, Veterans Affairs, Medicaid, and state Child’s
Health Insurance Program insurance policies are now required to cover maternity care and
influenza vaccines as of 2014, after the implementation of the Affordable Care Act (ACA)
Essential Health Benefits (EHB) provisions [9]. Additionally, women who meet the state-
specific federal poverty level (FPL) eligibility criteria can enroll in either full-scope
Medicaid or pregnancy-related Medicaid at any point during pregnancy. If uninsured women
are not eligible for Medicaid programs, several states offer maternity coverage through
CHIP, including coverage for undocumented pregnant women. Estimates of lack of
insurance at the time of delivery range from 1.5% to 12.5% [10-12].

Using the National Health Interview Survey (NHIS) data, we performed a cross-sectional
study in a population of pregnant women to assess which factors were associated with self-
reported influenza vaccine coverage from 2012-2013 (prior to the implementation of the
ACA EHB provisions) compared to 2015-2018 (following the implementation of the ACA
EHB provisions). We hypothesized that (1) having any type of health insurance was
associated with higher influenza vaccine coverage among pregnant women, and (2)
influenza vaccine coverage was higher among women in the post-EHB (2015-2018) survey
years as compared to the pre-EHB (2012-2013) period. As most women in the United States
are now eligible for insurance coverage during pregnancy, lack of insurance among pregnant
women may serve as a proxy for difficulty navigating the medical system. Such difficulties
may be related to a range of factors leading to inadequate prenatal care, which is a predictor
of reduced vaccine uptake among pregnant women. In addition, the implementation of the
ACA in 2010 and operationalization of the exchanges and EHB in 2014 led to rapid
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expansion of insurance coverage, which we hypothesized increased influenza vaccine
coverage among pregnant women who were previously uninsured.

Materials and Methods

Data Source

We used the Integrated Public Use Microdata Series (IPUMS) NHIS data collected from
2012 to 2018 [13]. The NHIS is a cross-sectional, face-to-face interview conducted at the
respondent’s home based on the non-institutionalized civilian population. The sampling
process allows for base weight adjustments based on non-response rates [14]. In 2018,
29,839 households containing 72,831 persons were interviewed. The total household
response rate was 64.2%, and the conditional response rate for the sample adult component
was 83.9% [14]. The NHIS complex probability design and sampling process minimizes
sampling bias, and when using its sampling weights provides estimates that are
representative of the non-institutionalized civilian population in the United States. This
study used publicly available de-identified data, and was therefore IRB exempt.

Measures

Female sample adults aged 18 to 49 who were pregnant at the time of the interview were
asked if they received an influenza vaccine before or during their pregnancy in the past 12
months in accordance with the ACIP recommendations: pregnant women interviewed
between January and March or August and December were asked if they received a flu shot
before or during the current pregnancy, while women interviewed between April and July
who had been pregnant since August 15t of the previous year were asked if they received the
flu shot before or during the pregnancy. The structure of this survey question captured the
seasonal influenza vaccine schedule, which is offered in the fall and winter in the United
States. Influenza vaccine coverage was dichotomized based on an affirmative response to the
question (Yes = 1, No = 0). Lack of insurance was based on an affirmative response to a re-
coded variable in the NHIS dataset that aggregated responses to a list of health insurance
coverage options (Insured = 1, Uninsured = 0).

Age was operationalized as a categorical variable: ages 18 to 30, 30 to 39, and 40 to 49.
Race/ethnicity was defined as non-Hispanic White, non-Hispanic Black, Latina, and other,
based on self-reported racial identity, using the 1997 revision of Statistical Policy Directive
No.15, Race and Ethnic Standards for Federal Statistics and Administrative Reporting.
Latina ethnicity was defined by self-reported Hispanic origin or ancestry, regardless of self-
reported racial identity. Self-reported Native American, Asian, and multi-racial/other
identities were collapsed into the “other” race category given the small sample size. While
we acknowledge that race is a social construct, we chose to include race in the model to
capture exposure to racism throughout the individual’s life. Although race is a proxy
measure for systemic racism, given the extensive documentation of racial discrimination and
impact of systemic racism on birth outcomes, particularly for Black women, its inclusion in
the model is to remove potential confounding [15]. Educational attainment was defined as:
less than high school (HS), HS degree or equivalent (including some college or technical
school), college degree, and graduate school.
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To account for the high prevalence of missing data with income only, we used the ratio of
imputed household income to FPL thresholds, defined as three categories: less than or equal
to 138% (level for Medicaid eligibility), 139% to 400% (level for eligibility for premium tax
cuts that lower monthly premiums), and greater than 400%. Region of residence was defined
as West, South, North Central/Midwest, and Northeast. Delayed care due to cost was defined
as an affirmative response to the question “during the past 12 months, have you delayed
seeking care because of worry about the cost?” Co-morbid conditions were defined as an
asthma attack in the past 12 months, a diagnosis of hypertension (based on at least two
provider visits), or diabetes requiring medications (either insulin or oral medications). Data
on active immunosuppressive conditions were not available in the NHIS for all years. To
evaluate the effects of operationalization of the exchanges and the EHB provisions in 2014,
we collapsed the survey years into three categories: the 2012—-2013 period (survey years
2012 and 2013), 2014 (treated as a wash-out period), and the 2015-2018 period (survey
years 2015 to 2018).

Statistical Analysis

We conducted a cross-sectional analysis of the subpopulation of female adults who reported
a current pregnancy at the time of the interview from 2012 to 2018. Descriptive analysis of
the influenza vaccine coverage, demographics (age, race, education, ratio of income to FPL
thresholds, and co-morbid conditions) and barriers to care (insurance status, and delayed
care in the past 12 months due to cost) were performed. We compared the difference
between pregnant women who received the influenza vaccine and those who did not receive
the vaccine by estimating survey-weighted crude prevalence ratios (PR) and 95% confidence
intervals (ClI).

A design-corrected F-test was used to assess the association between insurance status and
influenza vaccine coverage during pregnancy. We estimated survey-weighted crude PRs of
women who received the influenza vaccine compared to those who did not in the 2012-2013
period, as well as the 2015-2018 period. We performed robust Poisson regression of
influenza vaccine coverage on each of the independent variables. The final multivariate
model consisted of the following variables based on previous literature: age, race/ethnicity,
education, ratio of income to FPL thresholds, region, insurance status, delayed care due to
cost, co-morbid conditions, and survey year time periods [16-20].

All variables that were unknown, not ascertained or to which the respondent did not know
the answer were treated as missing (<1% of sample size). Since each year represented a
different pregnancy for women with multiple pregnancies throughout the time period, we
chose not to adjust the sample weights. A total of 1,947 women reported a current pregnancy
at the time of the interview between 2012 and 2018. There were five unknown responses to
the flu shot question: one refused, one was not ascertained, and three did not know. The
subpopulation of 1,942 women were evaluated for the final analysis. Statistical analysis was
performed using STATA version 16, with statistical significance defined using a two-sided a
< 0.05.
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Using survey-weighted data, 38.73% of pregnant women reported receiving the influenza
vaccine in accordance with ACIP recommendations (unweighted n=728). Table 1 shows the
descriptive statistics of 1,942 pregnant women from 2012 to 2018, comparing those who did
not receive the influenza vaccine to those who did receive the influenza vaccine. Women
who received the influenza vaccine were more likely to have a college degree or graduate
school education, more likely to have a ratio of income to FPL threshold greater than 138%,
and more likely to have insurance. Women who received the influenza vaccine were less
likely to identify as Latina or other, and less likely to report delayed care due to cost in the
past 12 months.

Figure 1 shows the self-reported prevalence of influenza vaccine coverage among pregnant
women by survey year. In 2012, 33.78% of women reported receiving the influenza vaccine,
compared to 41.83% in 2018. After 2014, the self-reported prevalence appears to plateau
between 40.71% and 44.45%. Table 2 shows the crude prevalence ratios of influenza vaccine
coverage stratified by the 2012—-2013 and 2015-2018 survey years. Some changes were
observed between the two periods: from 2012-2013, women who received the influenza
vaccine were more likely to have a graduate school education, while women in the 2015—
2018 period were more likely to have a college degree or higher. In both time periods,
women who received the influenza vaccine were more likely to report ratio of income to
FPL thresholds greater than 400%, and insurance coverage. Women who received the
vaccine in the 2012-2013 study period were less likely to report delayed care due to cost in
the past 12 months, and less likely to identify as Latina in the 2015-2018 period.

From 2012 to 2018, 8.87% of women did not have insurance. Only 15.47% of uninsured
women received the influenza vaccine, compared to 40.78% of those with insurance (design-
corrected F test, p-value <0.001). Table 3 shows the adjusted prevalence ratios for
characteristics associated with influenza vaccine coverage among pregnant women from
2012 to 2018, using the multivariate Poisson regression model. Controlling for other factors,
women with insurance had a significantly higher prevalence of influenza vaccine coverage
(PR 1.90, 95% CI 1.23 — 2.93). A graduate school education (PR 1.52, 95% CI 1.04 — 2.23),
a household income ratio to FPL threshold >400% (PR 1.54, 95% CI 1.20 — 1.96), and
inclusion in the 2015 — 2018 survey years (PR 1.27, 95% CI 1.08 — 1.49) were also
positively associated with influenza vaccine coverage. The only statistically significant
negative predictor in the final model was the other race category (PR 0.69, 95% CI 0.53 —
0.90).

Discussion

Among 1,942 women who reported a pregnancy at the time of the NHIS interview between
2012 and 2018, over one-third reported receiving the influenza vaccine in accordance with
ACIP guidelines. Influenza vaccine coverage increased by approximately 10 percentage
points in the 2015 — 2018 period compared to the preceding period. The strongest predictor
of influenza vaccine coverage in the study population was health insurance: pregnant women
with any form of health insurance had significantly higher influenza vaccine coverage.
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Women who received the influenza vaccine were also more likely to have a graduate school
education, and a household income ratio to FPL threshold above 400%.

The vaccine coverage estimates were lower than other studies based on self-reported data
collected via internal panel surveys [21, 22], as well as estimates generated with maternal
vaccination records [16, 19]. While self-reported vaccine coverage collected via the NHIS
face-to-face interview may be more susceptible to social desirability bias, the reported
coverage in the 2015 — 2018 survey years was lower than the 49.1% vaccine coverage
reported among 1,771 respondents via an internet panel survey during the 2017 — 2018
season [21]. In addition, the internet panel survey may be weighted toward women with
access to a smartphone and reliable internet access. This may explain the higher reported
vaccine coverage compared to our study, as we found that higher education and income were
associated with increased likelihood of vaccination. Vaccine coverage estimates in the 2012
— 2013 period were comparable to those generated from an all-payer claims database in
Wisconsin, but lower than estimates generated from matched maternal vaccine records from
state records [16]. Regardless, all studies highlight the need to increase influenza vaccine
coverage among pregnant women.

Consistent with previous literature in non-pregnant populations, health insurance was
associated with increased influenza vaccine coverage in our study. Not only does insurance
increase access to care, but we suspect that contact with healthcare personnel functions as a
mediator between insurance and increased vaccine coverage, since influenza vaccine
recommendation by a healthcare personnel in pregnancy is strongly associated with higher
uptake [23, 24]. While inadequate prenatal care is often cited as a predictor of reduced
vaccine uptake in pregnancy [16, 25, 26], this may be in fact a direct consequence of lack of
insurance, and thus challenging to interpret in isolation. This is particularly important
because several prior studies rely primarily on claims data, which is only available for
insured populations. Therefore, lack of insurance among pregnant women may represent the
primary driver behind reduced vaccine uptake in pregnancy, as opposed to the demographics
linked to health insurance which are typically cited.

Higher educational attainment and higher income ratio to FPL thresholds are related, which
may explain the positive association with influenza vaccine coverage among pregnant
women. Women of lower educational attainment, and income ratio to FPL thresholds below
400% may benefit from targeted public health campaigns on the safety and efficacy of the
influenza vaccine during pregnancy. While previous literature documents decreased
influenza vaccine uptake among non-Hispanic Black women in pregnancy [16, 18, 25-27],
our study did not find a significant association with race, except for the other race category.
While health inequities and mistrust among Black women is well-documented as a result of
systemic racism, our findings highlight that the mechanism by which race impacts vaccine
coverage in pregnancy remains unclear. Race in relation to vaccine coverage among
pregnhant women may in fact be a confounder when controlling for other variables relating to
insurance and access to care. Surprisingly, a co-morbid medical condition was not found to
be significantly associated with influenza vaccine coverage in our multivariate analysis,
although previous studies have found a higher percentage of pregnant women with chronic
conditions received the flu vaccine in bivariate analyses [28].
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The cause of increased influenza vaccine coverage among pregnant women during our study
period is likely multi-factorial. First, the Healthy People 2020 campaign launched by the
Department of Health and Human Services set a goal in 2010 of 80% influenza vaccine
coverage for pregnant women after the 2009 H1IN1 influenza pandemic disproportionately
impacted pregnant women [29]. Second, preventive measures with A and B grades
according to the United States Preventive Services Task Force (USPSTF), including annual
influenza vaccines, are now covered free of cost under the ACA [30]. Third, the rise in
influenza vaccine coverage over the years mirrors the rise in insurance coverage. Influenza
vaccine coverage in our population appears to plateau between 2015 and 2018, although
further surveillance is warranted to evaluate whether there is in fact a secular trend as
documented by previous studies in both pregnant and non-pregnant populations [7, 17, 18,
22, 26, 31].

Our study design has several strengths. First, few studies have examined the direct
association between insurance status and influenza vaccine coverage among pregnant
women [16]. Second, our study population is relatively large, representing a sample of 1,942
pregnant female respondents from 2012 to 2018. Third, the probability design of the NHIS
survey allows for representative sampling of households, and thus minimizes sampling bias
[14]. While the significance of associations in an observational study should be interpreted
with caution, as confounding and reverse causality cannot be excluded, this analysis helps
describe vaccine behavior among a vulnerable population over time. Additionally, the survey
question structure was tailored to the month of the survey, which captured the seasonality of
the influenza vaccine schedule in the United States.

There are several limitations to our study. First, as noted above, observational studies cannot
demonstrate causality. Second, the reason for not receiving an influenza vaccine is not listed
as an NHIS variable, which could provide valuable insight into low vaccine uptake,
including previously documented concerns among pregnant women about effectiveness [32],
side effects [21, 24, 33], and harm to the fetus [21, 33]. It is unclear to what extent the anti-
vaccine movement impacts vaccine behavior and hesitancy, which may be better elucidated
using a qualitative study. Third, while our statistical model is based on primary literature, the
dataset lacked important variables such as receipt of prenatal care, therefore omitted variable
bias may threaten the internal validity of our study. Lastly, our findings may be limited by
recall bias, as we were unable confirm receipt of the influenza vaccine in this study
population. While several vaccination coverage studies in pregnancy rely on self-reported
status [7, 21, 22, 34], the reliability of self-report compared to health records is unknown.
However, a large telephone survey of 11,760 adults found relatively high agreement between
self-reported influenza vaccine coverage and electronic medical records, with a kappa of
0.56 and sensitivity of 93% [35], slightly improved compared to earlier studies [36]. As
noted above, while self-reported vaccine coverage estimates may be more prone to social
desirability bias, these estimates were in fact lower than data collected via internet panel
surveys and matched maternal vaccine receipts from state records.

Vaccine. Author manuscript; available in PMC 2022 April 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cambou et al. Page 8

Conclusions

While influenza vaccine coverage among pregnant women has increased over the years,
further work is required to meet the Healthy People 2020 goal of 80% influenza vaccine
coverage for pregnant women. This population may benefit from targeted public health
campaigns, provider incentives to increase uptake, or further research to understand vaccine
decision-making. While previous literature focuses heavily on demographics, our research
underscores the need to further explore modifiable factors that impact vaccine uptake in
pregnancy, including the interplay between health insurance, household income, and access
to care. Uninsured women who unexpectedly become pregnant and do not meet the state-
specific criteria for Medicaid or CHIP will remain uninsured. This represents a particularly
vulnerable population that may require enhanced focus in future research, and would greatly
benefit from the development of creative alternatives for receipt of much needed vaccines.
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Fig. 1.
Influenza vaccine coverage by survey year, with 95% confidence intervals.
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Characteristics of pregnant women from 2012 to 2018. by influenza vaccine coverage.

Table 1

Page 12

N =1942

Did Not Receive Influenza Vaccine

Received Influenza Vaccine

Crude PR

Age

18-29

30-39

40-49
Race/Ethnicity
Non-Hispanic White
Non-Hispanic Black

Latina

Other?

Education

Less than HS Degree

HS Degree of Equivalent
College Degree

Graduate School

Ratio of Income to FPL Thresholds
Less Than or Equal to 138%
139% to 400%

Greater Than 400%

Region

Northeast

North Central/Midwest
South

West

Insurance Status

Uninsured

Insured

Delayed Care Due to Cost in the Past 12
Months

No

Yes

Co-Morbid Conditionsb
No

Yes

Unweighted N
Weighted Percentage

% [95% CI]

58.23 [54.21, 62.15]
37.54[33.67, 41.58]
4.23[2.97,5.98]

54.06 [49.80, 58.26]
12.74 [10.51, 15.36]

24.02 [20.83, 27.52]

9.18 [7.36, 11.40]

16.36 [13.80, 19.29]
56.53 [52.43, 60.55]
17.5[14.91, 20.43]
9,61 [7.63, 12.03]

34.12 [30.65, 37.77]
41.49 [37.36, 45.75]

24.39 [21.35, 27.70]

14.53 [12.00, 17.49]
23.18 [19.00, 27.96]
39.42 [35.63, 43.35]
22.87[19.83, 26.21]

10.50 [8.26, 13.25]
89.50 [86.75, 91.74]

92.48 [90.41, 94.14]
7.52 [5.86, 9.59]

88.63 [86.25, 90.64]
11.37[9.36, 13.75]
1214

61.27

% [95% CI]

55.39 [50.97, 59.73]
41.74[37.43, 46.19]
2.86 [1.84, 4.43]

65.07 [60.60, 69.30]
12.89 [9.71, 16.91]
15.20 [12.38, 18.54]

6.83 [5.02, 9.23]

8.47 [5.87, 12.06]

45.11 [40.45, 49.86]
27.09 [23.19, 31.38]
19.33 [15.83, 23.39]

19.36 [15.65, 23.70]
36.40 [31.93, 41.13]

44.24 [39.58, 49.00]

17.48 [14.39, 21.05]
25.34 [21.63, 29.46]
34.48 [30.08, 39.17]
22.7[18.97, 26.90]

3.02[1.95, 4.65]
96.98 [95.35, 98.05]

96.08 [93.89, 97.51]
3.92 [2.49, 6.11]

90.71 [87.73, 93.03]
9.29[6.97, 12.27]
728

38.73

PR % [95% CI]
Reference

1.10 [0.95, 1.28]
0.80 [0.53, 1.21]

Reference

0.90 [0.71, 1.15]
0.66 [0.53, 0.82]

0.74 (0.56, 0.98) *

Reference

1.36 [0.97, 1.90]
2.01[1.43, 2817
2.27[1.61,3.20)
Reference
1.35[1.07, 1.70]

2.02 [1.64, 2.49] 7

Reference

0.95[0.74, 1.21]
0.82[0.67, 1.02]
0.89[0.71, 1.12]

Reference

*

264 [1.71, 407

Reference

0.62[0.42,0.93]"

Reference

0.87 [0.68, 1.11]

Crude prevalence ratios calculated with robust Poisson regression using survey-weighted data, Data Source: National Health Interview Survey.

2012 to 2018.
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Hook:

*
p <0.001:

*:

*
p<0.01
*

p <0.05.
a)

Includes Native American. Asian. Multi-Racial, and Other.

)Defmed as an asthma attack in the past 12 months, a diagnosis of hypertension (based on at least two provider visits), or diabetes requinng
medications (either insulin or oral medications).
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Table 2

Page 14

Crude prevalence ratios of influeiua vaccine coverage among pregnant women, stratified by pre-EHB survey-
years 2012-2013 and post-EHB survey years 2015- 2015.

Years 2012 — 2013
PR [95% CI]

Years 2015 - 2018
PR [95% CI]

Age

18-29

30-39

40-49

Race

Non-Hispamc White
Non-Hispanic Black

Latina

Other?

Education

Less than HS Degree

HS Degree of Equivalent
College Degree

Graduate School

Ratio of Income to FPL Thresholds
Less Than or Equal to 138%
139% to 400%

Greater Than 400%

Region

Northeast

North Central/Midwest
South

West

Insurance Status

Uninsured

Insured

Reference
1.25[0.97, 1.61]
0.99 [0.44, 2.23]

Reference
0.74 [0.46, 1.17]
0.80[0.56, 1.16]

0.95 [0.59, 1.53]

Reference
0.89[0.57, 1.39]
1.54[0.97, 2.43]

1.68 [1.01, 2.80] "

Reference

1.21[0.81, 1.81)

2.31[1.61,3.30] 7

Reference

1.13[0.71, 1.79]
0.94 [0.60, 1.46]
1.14 [0.73, 1.77]

Reference

*

2.05[1.01, 4.19]

Delayed Care Due to Cost in the Past 12 Months

No

Yes

Co-Morbid Conditions”
No

Yes

Unweighted N
Weighted Percentage

Reference

*

0.50 [0.26, 0.96]

Reference

0.78 [0.50, 1.21]
214

32.36

Reference
0.96 [0.80, 1.15]
0.65[0.34, 1.27]

Reference
0.96 [0.72, 1.27]

0.57 [0.43, 0.76] ¥

0.71[0.48, 1.06]

Reference

1.57 [0.87, 2.84]
2.18[1.21,3.93] "

2.38[1.31, 4.341

Reference
1.35[1.0, 1.82]

1.84[1.28, 2.45]

Reference

0.92 [0.70, 1.21]
0.82 [0.63, 1.07]
0.81[0.61, 1.07]

Reference

3.23[1.83,5.701 7

Reference

0.73 [0.45, 1.20]

Reference

0.94 [0.68, 1.30]
383

42.78

Crude prevalence ratios calculated with robust Poisson regression using survey-weighted data. Data Source: National Health Interview Survey.
2012 to 2018. stratified by pre-2014 and post-2014 periods.
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Hook:

*
p <0.001

*:

*
p<0.01
*

p <0.05.
a)

Includes Native American. Asian. Multi-Racial and Other.

)Defmed as an asthma attack in the past 12 months, a diagnoses of hypertension (based on at least two provider visits), or diabetes requiring
medications (either insulin or oral medications).
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Adjusted prevalence ratios for characteristics associated with influenza vaccine coverage.

Age

Adjusted PR (95% CI)

18-29

30-39

40 - 49

Race/Ethnicity
Non-Hispanic White
Non-Hispamc Black

Latina

Other

Education

Less than HS Degree

HS Degree of Equivalent
College Degree

Graduate School

Ratio of Income to FPL Thresholds
Less Than or Equal to 138%
139% to 400%

Greater Than 400%
Region

Northeast

North Central/Midwest
South

West

Insurance Status

Uninsured

Insured

Delayed Care Due to Cost
No

Yes

Co-Morbid Conditionsb
No

Yes

Survey Years

2012 - 2013

2014

2015-2018

Reference
0.90 [0.78, 1.03]
0.68 [0.45, 1.03]

Reference
1.10[0.87, 1.39]
0.88[0.71, 1.10]

0.69 [10.53, 0.90] **

Reference
1.10[0.79, 1.54]
1.4110.99, 2.01]

1.52 [1.04, 2.23]°

Reference

1.20 [0.95, 1.52]

.54 [1.20, 1.96]

Reference

0.99 [0.79, 1.24]
0.92 [0.75, 1.12]
1.05 [0.84 1.31]

Reference

1.90 [1.23, 2.93] 7

Reference
0.79 [0.53, 1.18]

Reference

0.93[0.73. 1.18]

Reference

1.13[0.86, 1.49]

1.27 [1.08, 1.49]**

Table 3

Page 16

Data ate presented as adjusted prevalence ratios with 95% CI calculated with robust Poisson regression using survey weighted data. Data Source:
National Health Interview Survey, 2012 to 2018.

Aok

p < 0.001
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Hok

p<0.01

*
p <0.05.
a)

Includes Native Amencaa Asian. Multi Racial aisd Other.

)Deflned as an asthma attack in the past 12 months, a diagnosis of hypertension (based on at least two provider visits), or diabetes requiring
medications 'either insulin or oral medications).
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