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Abstract

Background—~Routine influenza vaccination of health care personnel (HCP) can reduce
influenza related illness and its potentially serious consequences among HCP and their patients.
Influenza vaccination has been routinely recommended for HCP since 1984.

Methods—Data from the 2013 and 2014 National Health Interview Survey (NHIS) were
analyzed in 2015. The Kaplan-Meier survival analysis procedure was used to estimate the
cumulative proportion of HCP reporting 2013-14 season influenza vaccination. Vaccination
coverage by work setting and occupation were assessed. Multivariable logistic regression and
predictive marginal analyses were conducted to identify factors independently associated with
vaccination among HCP.

Results—Overall, influenza vaccination coverage was 64.9% among HCP aged =18 years (95%
confidence interval [CI] = 60.5%-69.3%), which was significantly higher compared with non-
HCP among the same age group (41.0%; 95% CI = 39.8%-42.1%) (p<0.05). Vaccination coverage
was higher among physicians (82.3%) and nurses (77.5%) compared with other types of HCP
(range: 50.2% to 65.6%). Coverage was higher among HCP working in hospitals (76.9%)
compared with other settings (range: 53.9%-60.2%). Characteristics independently associated
with an increased likelihood of vaccination among HCP were higher age, higher education, having
more physician contacts, and having health insurance. Having never been married was
independently associated with a decreased likelihood of vaccination among HCP.

Conclusions—Influenza vaccination coverage was higher among HCP than non-HCP but still
below the national target of 90%. Vaccination coverage varied widely by occupation type, work
settings, and demographic characteristics. Evidence-based interventions such as making vaccine
available at no cost at the workplace along with active promotion of vaccination are needed to
increase influenza vaccination among HCP in all health-care settings.
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Introduction

Methods

All paid and unpaid persons working in health-care settings who have potential for exposure
to patients or to infectious materials, including body substances, contaminated medical
supplies and equipment, contaminated environmental surfaces, or contaminated air are
considered to be health-care personnel (HCP).1: 2 HCP include staff involved in direct
patient care (e.g., physicians, nurses, clinical laboratory staff, health technologists, and
medical assistants), and staff not involved in direct patient care (e.g., clerical, dietary, house-
keeping, laundry, security, maintenance, billing, and volunteers).l: 2. Because of their contact
with patients or infective material from patients, HCP are at risk for exposure to influenza or
possible transmission of influenza.l: 2 Annual influenza vaccination of HCP has been
recommended by the Advisory Committee on Immunization Practices (ACIP) since 1984 (3)
and remains the most effective intervention to reduce transmission of influenza in health-
care settings.1=2 4-5 Influenza outbreaks in healthcare settings have been associated with
low vaccination coverage among HCP.# -8 Influenza vaccination has been shown to lower
the number of sick days taken by HCP during influenza season.?: 10

In addition to the ACIP, medical and health professional organizations, including the
American Academy of Family Physicians, American College of Physicians, and the Society
for Post-Acute and Long-Term Care Medicine have published position statements that
support influenza vaccination of healthcare personnel.11 The Healthy People 2020 (HP2020)
objectives call for raising influenza vaccination levels among HCP to at least 90%.12
However, even though levels of influenza vaccination among HCP have risen slowly over the

past ten years, vaccination coverage of HCP has not been optimal, ranging from 36% to
6205 1-2,4,13-14

Data from the 2013 and 2014 National Health Interview Surveys (NHIS) were used to assess
influenza vaccination coverage among HCP in the United States overall, by work setting,
and by occupation, and to identify factors independently associated with vaccination. The
NHIS is the only population-based source of data on influenza vaccination coverage among

all U.S. HCP, and is the official data source for tracking progress towards the HP2020 target.
12

Data from the 2013 and 2014 NHIS were analyzed in 2015. NHIS is a probability-based
annual household survey conducted by the National Center for Health Statistics of the
Centers for Disease Control and Prevention.1-16 The survey has four main modules: the
household compaosition section, family core, sample adult core, and sample child core. In the
sample adult core, one adult per sampled family from each household was randomly selected
and asked to complete the sample adult questionnaire, including questions about receipt of
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influenza vaccination. In 2013 and 2014, the final response rates for the sample adult core
were 61.2% and 58.9%, respectively.15-16

Respondents were asked “During the past 12 months, have you had a flu shot?” and “During
what month and year did you receive your most recent seasonal flu shot?” “During the past
12 months, have you had a seasonal flu vaccine that was sprayed in your nose?” and “During
what month and year did you receive your most recent seasonal flu vaccine that was sprayed
in your nose?” For this study, persons self-reporting receipt of either vaccine (shot or spray)
were considered to have received influenza vaccination. Respondents were also asked “Do
you currently volunteer or work in a hospital, medical clinic, doctor’s office, dentist’s office,
nursing home or some other health-care facility? This includes part-time and unpaid work in
a health care facility as well as professional nursing care provided in the home.” and “Do
you provide direct patient care as part of your routine work?” Those with an affirmative
answer to either question were considered HCP. Regarding occupation type and work
settings, respondents were asked “What kind of work were you doing?” and “What kind of
business or industry was this?” Occupation type and work settings are based on standard
occupation and industry categories recoded into groups by the National Center for Health
Statistics and released through CDC’s Research Data Center (RDC).

High-risk persons were defined as individuals who self-reported one or more of the
following: having ever being told by a physician they had diabetes, emphysema, chronic
obstructive pulmonary disease (COPD), coronary heart disease, angina, heart attack or other
heart condition; being diagnosed with cancer in the past 12 months (excluding non-
melanoma skin cancer) or ever being told by a physician they have lymphoma, leukemia or
blood cancer; during the past 12 months, being told by a physician they have chronic
bronchitis or weak or failing kidneys; or reporting an asthma episode or attack in the past 12
months. Poverty thresholds used in the 2014 NHIS were estimated from: weighted average
Census poverty thresholds from 2012, the average Consumer Price Index from 2012; actual
Consumer Price Index values for January—July 2013, and projected Consumer Price Index
values for August-December 2013. The poverty thresholds used in the 2013 NHIS were
estimated from several sources: weighted average Census poverty thresholds from 2011, the
average Consumer Price Index from 2011, actual Consumer Price Index values for January—
July, 2012, and projected Consumer Price Index values for August-December, 2012.15. 16

SAS (Statistical analysis software) version 9.3 and SUDAAN (Software for the statistical
analysis of correlated data, Research Triangle Institute, Research Triangle Park, NC, version
10.01) was used to calculate point estimates and 95% confidence intervals (Cls). Influenza
vaccination among HCP stratified by demographic and access-to-care characteristics was
assessed in bi-variable analyses. Chi-square tests were used to determine differences
between groups with statistical significance defined as p< 0.05. To better assess cumulative
seasonal influenza vaccination coverage, analysis of season-specific coverage was restricted
to individuals interviewed during August 2013 through June 2014 and vaccinated during
July 2013 through May 2014 using the Kaplan-Meier survival analysis procedure, and the
results based on this procedure are presented in Table 2 (The end of season coverage is an
independent categorical rate and the Chi-square test is used to determine differences
between groups). For the Kaplan-Meier survival analysis, time-to-event variable is month of
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vaccination. Time-to-event variable considered censored if person not vaccinated by date of
interview. Time-to-event variable is considered not censored if person was vaccinated in a
month prior to month of interview. The main interest for most reporting will be the
cumulative coverage rate for the most recent month (e.g., if using data through June to
estimate vaccinations through May, the Kaplan-Meier estimate of cumulative vaccination
rate for May could be reported). Multivariable analyses were restricted to individuals
interviewed during August 2013 through June 2014, and vaccinated in the last 12 months.
Multivariable logistic regression and predictive marginal models were used to generate
adjusted prevalence ratios and identify variables independently associated with influenza
vaccination. All variables used in the bi-variable analysis were included in the full
multivariable model.

Of the 32,584 respondents in the NHIS sample adult core interviewed August 2013 through
June 2014, 8.2% (2,651) were HCP. Demographic characteristics of the study population are
given in Table 1. The majority of HCP were 18-49 years (62.6%), female (72.5%), non-
Hispanic white (70.7%), married (56.1%), had some college education or higher (81.5%),
were living at or above poverty (92.7%), born in the United States (85.3%), had no high-risk
conditions (79.7%), had a usual place for health care (90.5%), and had health insurance
(90.4%). HCP differed significantly from non-HCP for all characteristics assessed.
Additionally, of the 2,651 HCP, 60.4% reported direct patient care.

Influenza vaccination coverage among HCP was 64.9% (95% confidence interval (Cl) =
60.5%-69.3%), significantly higher than among non-HCP (41.0%: 95% CI1=39.8%-42.1%)
(Table 2). Monthly vaccination coverage substantially increased from August to January and
then increase slowed down from February to May (Figure). Influenza vaccination coverage
was significantly higher among HCP compared with non-HCP across all subgroups except
those =65 years, and those who were hospitalized in the past year (Table 2). Influenza
vaccination coverage was similar among HCP with direct patient contact (65.1% [95% CI =
58.6% to 71.5%]) and HCP without direct patient contact (64.7% [95% CI = 58.7% to
70.6%]) (p>0.05).

In bi-variable analysis, influenza vaccination coverage was significantly higher among HCP
aged 50-64 years (71.1%) and those aged =65 years (75.2%) compared with HCP aged 18-
49 years (60.9%) (Table 2). Influenza vaccination coverage among HCP was significantly
higher among those who reported having education beyond college compared with those
who had high school or less than high school education, having 2-3 physician contacts in the
past year compared with those who did not have physician contacts in the past year, and
having health insurance compared with those who do not have health insurance (Table 2).
Influenza vaccination coverage was significantly lower among non-Hispanic black HCP
compared with non-Hispanic white HCP, and those who reported never having been married
compared with those who were married (Table 2). Influenza vaccination coverage among
non-HCP was significantly higher among persons who were: aged =50 years, female,
widowed, divorced, or separated, those who had education beyond high school graduation,
were living at or above poverty level, reported high-risk conditions, reported at least one or
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more physician contacts in the past year, reported having been hospitalized within past year,
having a usual place for health care; and having health insurance (Table 2). Influenza
vaccination coverage among non-HCP was significantly lower among persons who were
non-Hispanic black, Hispanic, never married, those living in the South or West regions, and
those who were born outside the United States (Table 2).

In multivariable analysis, characteristics independently associated with an increased
likelihood of vaccination among HCP were: age =50 years, education beyond college
graduation, having two or more physician contacts in the past year, and having health
insurance. Never having been married was independently associated with a decreased
likelihood of vaccination among HCP (Table 3). Characteristics independently associated
with an increased likelihood of vaccination among non-HCP were: age =50 years, being
female, education beyond high school graduation, living at or above poverty level, having
high-risk conditions, having one or more physician contacts in the past year, having been
hospitalized in the past year, having a usual place for health care, and having health
insurance. Being non-Hispanic black and widowed, divorced, separated, or never married
were independently associated with a decreased likelihood of vaccination among non-HCP
(Table 3).

Influenza vaccination coverage was 82.3% (95% CI=71.5%-89.6%) for physicians, 77.5%
(95% Cl=72.1%-82.1%) for nurses, 70.5% (95% Cl=64.1%-76.1%) for health
technologists, 65.6% (95% Cl=57.3%-73.0%) for other groups besides physicians and
nurses, 61.5% (95% CIl=46.1%-74.9%) for clinical laboratory staff, 58.5% (95%
Cl1=48.0%-68.2%) for healthcare support occupations, and 50.2% (95% CIl=44.5%-55.8%)
for nursing, psychiatric and home health aides (Table 4). Vaccination coverage was higher
among HCP working in hospitals (76.9%) compared with other settings (53.9% for
ambulatory healthcare service settings, and 60.2% for nursing and residential care facilities).

Discussion

By the 2013-14 influenza season, influenza vaccination coverage among HCP was only
64.9%, well below the HP2020 target of 90% (12). HCP are exposed to influenza both at
work and in the community.1=2: 4 Vaccination of HCP is especially important given their
exposure to many high risk patients, patients with influenza-like illness, and the fact that
HCP often work while ill.17-19 While HCP were more likely to be vaccinated with influenza
vaccine than those who were non-HCP, even among HCP, about 1 in 3 (35.1%) reported not
receiving influenza vaccination, including those with direct patient care. By occupation,
vaccination coverage was the highest among physicians (82.3%), followed by nurses
(77.5%), and lowest among nursing, psychiatric, and home health aide staff (50.2%). By
work setting, coverage was highest among physicians who work in hospitals (88.7%), where
influenza vaccination levels were close to the HP2020 target of 90%. However, coverage
was the lowest among HCP working in nursing and residential care facilities (53.9%).
Effective interventions should be provided for occupations and settings with low coverage.

A comprehensive employer influenza vaccination program that includes education about the
benefits of vaccination, convenient access to vaccination services, the provision of influenza
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vaccination at no cost, and vaccination requirements can help improve vaccination coverage.
20-22 |nstitutional requirements for influenza vaccination have led to higher vaccination
levels.29 One study conducted in 2011 showed that mean reported institutional-level
influenza vaccination coverage among HCP in a national sample of acute care hospitals rose
from 62.0% in the pre-requirement season to 76.6% in the post-requirement season,
representing a single-season increase of 14.7 percentage points.20 Influenza vaccination
coverage rates of >98% have been reported in many health care organizations that have
instituted mandatory vaccination policies.23-24 In the absence of vaccination requirements,
increased influenza vaccination coverage among HCP has been associated with the provision
of free vaccine at the workplace and multifaceted programs that combine education with
active promotion of vaccine.25-27

Tetanus, diphtheria and acellular pertussis (Tdap) vaccination is also recommended for all
HCP.28 Policies requiring vaccination with Tdap vaccine have also improved vaccination
levels.21: 22 |n 2010, a large public university made employment of HCP with direct patient
contact conditional upon Tdap vaccination. After implementation of the policy, a nearly
100% compliance rate was achieved.2! One recent example used a multimodal HCP
vaccination campaign consisting of a mandatory declination policy, mask wearing for non-
vaccinated HCP, highly visible “I’m vaccinated” hanging badges, improved vaccination
tracking, weekly compliance reports to managers and vice presidents, disciplinary measures
for noncompliant HCP, vaccination stations at facility entrances, and inclusion of a target
employee vaccination rate in the annual employee bonus program. The result of this study
showed that compared with vaccination rates of 57%—72% in the 3 years prior to the
intervention, employee vaccination coverage increased to 92% in year 1 and 93% in years 2—
4.29 Such programs may provide a model for behavioral change within healthcare
organizations.2?

Vaccination coverage varied by occupation and work setting. Coverage was the highest
among physicians and nurses, and lowest among nursing, psychiatric, and home health aide
staff. Coverage was the highest among HCP working in hospitals and lowest among HCP
working in nursing and residential care facilities. These patterns are consistent with the
results from one previous study though vaccination coverage among HCP was lower (49% in
2008).30 These patterns are also similar to coverage estimates reported from non-probability
based Internet panel surveys of HCP that have been conducted by CDC since the 2009-10
influenza season.2>: 31 Though actual estimates from the Internet panel surveys are higher
than those from the NHIS, likely due to methodological differences in the surveys, the
Internet panel surveys have consistently shown higher vaccination coverage among
physicians, nurses, and other clinical professionals compared with other groups of HCP, and
lowest coverage among HCP working in long-term care settings.2>-27: 29. 31 Compared with
HCP working in hospital and ambulatory care settings, HCP in the Internet panel sample
working in nursing and residential care facilities were most likely to report that their
employer neither required nor promoted vaccination and least likely to report that their
employer made vaccination available onsite at no cost for multiple days.25 In addition,
performance measures implemented for HCP in hospitals may contribute to higher coverage
in that work setting across occupation groups. The Centers for Medicare and Medicaid
Services (CMS) required hospitals to report HCP influenza vaccination levels as part of its
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hospital quality reporting programs in 2013 and the coverage results are publicly available,
providing an incentive for hospitals to support employee vaccination.32 The Internet panel
survey also showed that influenza vaccination knowledge and awareness were higher among
physicians and physician assistants/nurse practitioners compared with other HCP and among
HCP working in hospital settings compared with those working in long-term care settings,
indicating that vaccination knowledge and awareness among other clinical and non-clinical
personnel and those working in long-term care settings could be further improved.33 While
the NHIS does not collect data on vaccination-related knowledge and attitudes or employer
vaccination policies, the similar pattern of coverage estimates to those found in the Internet
panel surveys suggest that vaccination policies including employee education along with
free access to vaccination and other vaccine promotion could be effective in increasing
influenza vaccination coverage, particularly among nursing, psychiatric, and home health
aide staff and HCP working in long-term care settings.

We found that vaccination coverage among HCP who have more physician contacts during
the previous year and who had health insurance was significantly higher than that among
those who had no physician contacts or without health insurance, and these differences
remained after controlling for other demographic factors. The association of these access-to-
care factors with vaccination uptake among HCP has been described previously in 2002 and
in the 2004-05 influenza season, though the magnitude of effect of these factors was smaller
among HCP than among non-HCP.34 35 Among HCP, access barriers to vaccination might
be overcome by providing vaccination at the workplace free of charge. Additionally, our
study found that age and education were independently associated with vaccination. Those
findings were consistent with previous studies.34 35

Several limitations should be considered in interpreting these results. First, information on
influenza vaccination was self-reported and may be subject to recall bias. However, self-
reported seasonal influenza vaccination status has been shown to have relatively high
agreement with vaccination status ascertained from medical records.36-39 Second, high-risk
conditions were self-reported and not validated by medical record. Finally, to assess factors
associated with vaccination (multivariable analyses), logistic regression model was used and
the analysis was restricted to individuals interviewed during August 2013 through June
2014, and vaccinated in the last 12 months. The logistic regression approach may ignore the
time-to-event and censoring characteristics of the influenza data. However, one study
showed that the results based on a logistic regression model are similar compared with the
results based on a Cox proportional hazards model which could take into account of the
time-to-event and censoring issues.40

Vaccination of HCP is an important component of influenza prevention programs in the
United States. Vaccination of HCP could reduce transmission of influenza in health-care
settings, staff illness and absenteeism, and influenza-related morbidity and mortality.1-2: 4
Despite the availability of safe and effective influenza vaccines, influenza vaccination
coverage among HCP remains suboptimal. Employers and health care administrators should
make use of the Guide to Community Preventive Services, which has found evidence to
support on-site vaccination at no or low cost to HCP to increase influenza vaccination
coverage among HCP.2” LTC employers can also use the LTC web-based toolkit developed
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by CDC and the National Vaccine Program Office, which provides access to resources,
strategies, and educational materials for increasing influenza vaccination among HCP in
LTC settings.*! Additional approaches include: electronic tracking of coverage levels by
ward, unit, and occupation, a mandatory declination policy, mask-wearing for non-
vaccinated HCP, highly visible acknowledgement of vaccinated HCP, weekly compliance
reports to managers and other administrators, disciplinary measures for noncompliant HCP,
vaccination stations at facility entrances, and employee financial incentives for achieving
high facility vaccination rates. 1-2: 4 6-7. 27,29, 42-43
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Cumulative Monthly Influenza Vaccination Coverage Estimates by Health Care
Personnel,
Adults 218 years, United States
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Figure.
Cumulative Monthly Influenza Vaccination Coverage Estimates by Health Care Personnel

Status based on Kaplan-Meier Survival Analysis among Adults =18 Years, United States
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TABLE 1

Sample characteristics of participants =18 years in the United States, by healthcare personnel status,
demographic, and access-to-care variables--National Health Interview Survey (NHIS), 2013-14 influenza
season
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1duosnuen Joyiny

Healthcare personnel Non-HCP

Characteristic Sample Weighted % Sample Weighted %
Total 2,651 100.0 29,933 100.0
Age (years)

18-49 1,603 62.6 15,152 54.9%

50-64 770 29.4 7,624 25.6

265 278 8.0 7,157 19.5
Sex

Male 652 275 13,887 4987

Female 1,999 725 16,046 50.2
Race/ethnicity?

Non-Hispanic White 1,742 70.7 18,248 656~

Non-Hispanic Black 408 13.3 4,049 11.3

Hispanic 288 9.1 5,139 15.7

Asian 157 5.6 1,698 5.4

Other 56 1.4 799 2.1
Marital status

Married 1,221 56.1 12,931 5277

Widowed/divorced/separated 606 14.2 8,017 17.7

Never married 816 29.6 8,919 29.6
Education

High school or less 547 18.5 12,789 a1.4%

Some college or college graduate 1,655 63.5 14,084 48.7

Above college graduate 446 18.0 2,921 9.9
Poverty level

At or above poverty 2,284 92.7 22,780 85.6~

Below poverty 241 7.3 5,235 144
Region

Northeast 526 19.7 4,700 170%

Midwest 613 28.2 6,159 22.7

South 847 33.0 10,804 373

West 665 19.0 8,270 23.0
US born status

U.S. born 2,258 85.3 24,306 81.8%

Born outside U.S. -- In U.S. < 10 yrs 71 2.0 1,135 3.7

Born outside U.S. -- In U.S. > 10 yrs 316 12.7 4,421 145
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Healthcare personnel

Non-HCP

Characteristic Sample

Weighted %

Sample

Weighted %

High-risk status?

High risk 544
Not high risk 2,104
Physician contacts within past year
None 338
1 489
2-3 805
4-9 688
210 328

Hospitalization within past year

Yes 195

No 2,454
Usual place for health care

Yes 2,382

No 269
Health insurance

With health insurance 2,337

Without health insurance 309
Direct patient care

Yes 1,627

No 1,024

20.3

79.7

12.0

17.9
30.6
27.4
12.1

6.9

93.1

90.5
9.5

90.4

9.6

60.4
39.6

8,271

21,604

5,655

5,341
7,646
7,118
4,067

2,886

27,030

25,449

4,477

25,095

4,739

NA
NA

2527
74.8

195
18.8
25.7
233
12.7

8.7
91.3

85.1%"
14.9

84.1%
15.9

NA
NA

Note: Boldface indicates significance.

Abbreviation: NA=Not applicable.

a . ] s o . . . . . . . . .
Race/ethnicity was defined based on individuals self-identifying as non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic Asian, and
non-Hispanic other race (including American Indian/Alaska Native, and multiple races).

blndividuals who self-reported one or more of the following: ever being told by a physician they had diabetes, emphysema, COPD, coronary heart
disease, angina, heart attack or other heart condition; being diagnosed with cancer in the past 12 months (excluding non-melanoma skin cancer) or
ever being told by a physician they have lymphoma, leukemia or blood cancer; during the past 12 months, being told by a physician they have
chronic bronchitis or weak or failing kidneys; or reporting an asthma episode or attack in the past 12 months.

*
p<0.05, by chi-square test for comparisons between healthcare personnel and non-healthcare personnel of the distribution of each covariate

category.
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TABLE 2

Influenza vaccination coverage by healthcare personnel status, demographic and access-to-care variables
among persons =18 years in the United States — National Health Interview Survey (NHIS), 2013-14 influenza
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season

Characteristic

Healthcare personnel

Non-HCP

% (95% ClI)

% (95% ClI)

Total
Age (years)
18-494
50-64
>65
Sex
Male?
Female
Race/ethnicityb
Non-Hispanic White4
Non-Hispanic Black
Hispanic
Asian
Other
Marital Status

Married?

Widowed/divorced/separated
Never married
Education

High school or less?

Some college or college graduate
Above college graduate
Poverty level
At or above poverty
Below poverty?
Region
Northeast?
Midwest
South
West

US born status

Am J Prev Med. Author manuscript; available in PMC 2018 March 01.

64.9 (60.5, 69.3)

60.9 (54.6, 67.3)

71.1 (65.8, 76.3) "

75.2 (66.6, 83.0)

67.9 (60.2, 75.3)

63.8 (59.0, 68.5)

66.9 (61.1, 72.6)
50.2 (42.8, 58.0)
65.6 (53.3, 77.7)
77.7 (63.9, 89.0)

60.3 (37.1,84.1)

71.6 (66.7, 76.3)

63.7 (56.2, 71.2)

*

54.0 (44.6,63.9) "

54.0 (46.0, 62.3)

64.4 (57.7, 71.0)

*

76,5 (70.1,82.4) "

65.1 (60.3, 69.8)

66.4 (46.1, 85.4)

66.6 (58.7, 74.5)
63.1 (52.2, 73.9)
64.1 (58.7, 69.5)

67.9 (60.9, 74.7)

41.0 (39.8, 42.1) *

28.2(26.8, 29.6) "
* kA

455 (43.5,47.6) ™

71.4 (69.5,73.2) **

37.1(35.5,38.9) "

44.8 (434, 46.3)%

44.4 (42.9, 45.9) "
34.9 (32.4,37.6) %
315(29.2,33.9) %

41.7 (372,465

36.9 (30.9, 43.8) ™"

45.0 (43.3,46.7) "
* Ak

50.7 (48.6, 52.8)

28.4 (26.6,30.4) %

38.0 (36.6, 39.5) *
40.4 (39.0, 42.0) %

55.1 (51.8,58.5) %

42.3 (41.0,43.6) %"

32.4(30.1,34.8) "

44.1(41.2,47.1)F
42.9 (40.4, 45.5) ™
* Kk

39.9(38.1,41.7) %

38.6 (36.4, 40.9)
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Characteristic

Healthcare personnel

Non-HCP

% (95% Cl)

% (95% Cl)

U.S. born4
Born outside U.S. -- In U.S. < 10 yrs

Born outside U.S. -- In U.S. = 10 yrs
High-risk status®

High risk

Not high risk@
Physician contacts within past year

None4
1

2-3
4-9
>10
Hospitalization within past year
Yes
NoZ
Usual place for health care

Yes

No4
Health insurance

Yes

No4
Direct patient care

Yes

No4

63.4 (58.8, 68.0)
70.6 (50.9, 87.8)

71.2 (63.0, 79.0)

68.4 (61.5, 75.1)

63.9 (58.4, 69.3)

53.0 (39.7, 67.6)
58.4 (50.6, 66.3)
69.8 (64.0, 75.5)
67.3 (57.0, 77.3)

68.6 (59.6, 77.3)

67.4 (5.5, 78.9)

64.8 (60.2, 69.3)

66.2 (61.6, 70.8)
52.9 (38.7, 68.6)

*

67.6 (62.7,72.3) "
40.6 (30.7,52.3)

65.1 (58.6, 71.5)
64.7 (58.7, 70.6)

42.1(40.9, 43.4) "
29.7(25.1,34.9) %

37.5(35.0,40.0) %

57.2 (55.2,59.2) % **

35.4 (34.2,36.7)

14.9 (13.2,16.7) "
31.9(29.6,34.3) %
445 (42.4, 46.6) 5
56.8 (54.6, 59.0) % **

57.9 (55.2, 60.6) %

57.5 (54.5, 60.6) "

39.4 (38.2, 40.6) "

455 (44.3,46.7) %5

14.6 (12.8,16.7) "

457 (44.5,46.9) %"

14.6 (12.9, 16.5) *

NA
NA

Note: Boldface indicates significance.

Abbreviations: Cl=Confidence interval; NA=Not applicable.

a
Reference level.

bRace/ethnicity was defined based on individuals self-identifying as non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic Asian, and
non-Hispanic other race (including American Indian/Alaska Native, and multiple races).

clndividuals who self-reported one or more of the following: ever being told by a physician they had diabetes, emphysema, COPD, coronary heart
disease, angina, heart attack or other heart condition; being diagnosed with cancer in the past 12 months (excluding non-melanoma skin cancer) or
ever being told by a physician they have lymphoma, leukemia or blood cancer; during the past 12 months, being told by a physician they have
chronic bronchitis or weak or failing kidneys; or reporting an asthma episode or attack in the past 12 months.

*
p<0.05 by chi-square test for comparisons between healthcare personnel and non-healthcare personnel within each level of each characteristic.

Ak
p<0.05 by chi-square test for comparisons within each covariate category with the indicated reference level.
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TABLE 3

Multivariable logistic regression analyses of persons 18-64 years who reported receiving influenza
vaccination, by healthcare personnel status, demographic and access-to-care variables, United States —
National Health Interview Survey (NHIS), 2013-14 influenza season

Healthcare personnel Non healthcare personnel

Characteristic Prevalence Ratio (PR) (adjusted) (95% CI1)  Prevalence Ratio (PR) (adjusted) (95% CI)
Age (years)

18-494 Reference Reference

50-64 1.14 (1.04-1.26) 1.28 (1.21-1.35)

265 1.18 (1.04-1.34) " 1.86 (1.77-1.95) "
Sex

Maled Reference Reference

Female 0.96 (0.87-1.05)

Race/ethnicityb
Non-Hispanic white?
Non-Hispanic black
Hispanic
Asian
Other

Marital Status
Married?

Widowed/divorced/separated
Never married
Education

High school or less?

Some college or college graduate
Above college graduate

Poverty level

At or above poverty

Below poverty?
Region
Northeast?
Midwest
South
West
US born status

U.S. borné
Born outside U.S. -- In U.S. <10 yrs

Am J Prev Med. Author manuscript; available in PMC 2018 March 01.

Reference
0.91 (0.80-1.03)

1.02 (0.88-1.17)
1.13 (0.96-1.34)
1.08 (0.81-1.45)

Reference

0.94 (0.84-1.05)

0.82 (0.73-0.93) "
Reference

1.11 (0.99-1.24)

*

1.27 (1.11-1.46)

1.06 (0.90-1.26)

Reference

Reference

0.94 (0.82-1.08)
1.01 (0.91-1.12)
1.01 (0.89-1.15)

Reference

1.11 (0.91-1.36)

1.09 (1.04-1.13) "

Reference

0.88 (0.83-0.94) *
1.02 (0.96-1.09)
1.06 (0.97-1.16)
0.96 (0.85-1.09)

Reference

0.93 (0.88-0.97) *

0.93 (0.88-0.98) "

Reference

1.10 (1.06-1.15)

1.34 (1.26-1.42) "

1.08 (1.02-1.14)

Reference

Reference

0.99 (0.93-1.06)
0.99 (0.93-1.04)
0.97 (0.92-1.03)

Reference

1.09 (0.98-1.21)
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Healthcare personnel Non healthcare personnel

Characteristic Prevalence Ratio (PR) (adjusted) (95% CI)  Prevalence Ratio (PR) (adjusted) (95% CI)

Born outside U.S. -- In U.S. 2 10 yrs 0.93 (0.80-1.08) 0.98 (0.91-1.04)
High-risk status®

High risk 0.95 (0.85-1.07) 113 (1.09-1.17)

Not high risk? Reference Reference
Physician contacts within past year

Noned Reference Reference

1 1.09 (0.90-1.31) 1.40 (1.27-1.55)

2-3 1.30 (1.08-1.57) 1.66 (1.51-1.82)

4-9 1.26 (1.05-1.53) " 1.86 (1.69-2.05) "

210 1.34 (1.10-1.64) " 1.93 (1.74-2.14)"
Hospitalization within past year

Yes 1.07 (0.93-1.24) 112 (1.05-1.18) *

Nod Reference Reference
Usual place for health care

Yes 1.06 (0.91-1.23) 135 (1.23-1.48)

Nod Reference Reference
Health insurance

Yes 1.38 (1.12-1.69) * 1.43 (1.31-1.55)

Nod Reference Reference
Direct patient care

Yes 1.06 (0.96-1.18) NA

Nod Reference NA

Note: Boldface indicates significance.

Abbreviations: Cl=Confidence interval. NA=Not applicable.
a
Reference level.

bRace/ethnicity was defined based on individuals self-identifying as non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic Asian, and
non-Hispanic other race (including American Indian/Alaska Native, and multiple races).

Clndividuals who self-reported one or more of the following: ever being told by a physician they had diabetes, emphysema, COPD, coronary heart
disease, angina, heart attack or other heart condition; being diagnosed with cancer in the past 12 months (excluding non-melanoma skin cancer) or
ever being told by a physician they have lymphoma, leukemia or blood cancer; during the past 12 months, being told by a physician they have
chronic bronchitis or weak or failing kidneys; or reporting an asthma episode or attack in the past 12 months.

*
p<0.05 by chi-square test for comparisons within each covariate category with the indicated reference level.
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