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Abstract

Background: Annual vaccination is the most effective strategy for preventing influenza. We 

assessed trends and demographic and access-to-care characteristics associated with place of 

vaccination in recent years.

Methods: Data from the 2014–2018 National Internet Flu Survey (NIFS) were analyzed to 

assess trends in place of early-season influenza vaccination during the 2014–15 through 2018–

19 seasons. Multivariable logistic regression was conducted to identify factors independently 

associated with vaccination settings in the 2018–19 season.

Results: Among vaccinees, the proportion vaccinated in medical (range: 49%–53%) versus 

nonmedical settings (range: 47%–51%) during the 2014–15 through 2018–19 seasons were 

similar. Among adults aged ≥18 years vaccinated early in the 2018–19 influenza season, a 

doctor’s office was the most common place (34.4%), followed by pharmacies or stores (32.3%), 

and workplaces (15.0%). Characteristics significantly associated with an increased likelihood of 

receipt of vaccination in nonmedical settings among adults included household income ≥$50,000, 

having no doctor visits since July 1, 2018, or having a doctor visit but not receiving an influenza 

vaccination recommendation from the medical professional.

Conclusion: Place of early-season influenza vaccination among adults who reported receiving 

influenza vaccination was stable over five recent seasons. Both medical and nonmedical settings 

were important places for influenza vaccination. Increasing access to vaccination services in 
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medical and nonmedical settings should be considered as an important strategy for improving 

vaccination coverage.
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Introduction

Influenza is a major cause of morbidity and mortality among adults (1-4). Annual influenza 

epidemics typically occur during the late fall through early spring in the United States (1-4). 

The Centers for Disease Control and Prevention (CDC) estimates that influenza has resulted 

in 690,600 hospitalizations during the 2018-19 season; about 57% occurred among adults 

aged ≥65 years (2). Incidence of serious illness and death are higher among adults aged ≥65 

years, children aged <2 years, pregnant women, and persons of any age who have medical 

conditions that place them at elevated risk for influenza complications (1).

Annual influenza vaccination is the primary tool for preventing and controlling influenza 

(1). Prior to 2010, the adult groups recommended for annual vaccination included persons 

aged ≥50 years, pregnant women, persons aged 18–49 years with medical conditions 

associated with higher risk of complications from influenza infection, healthcare personnel, 

and close contacts of high-risk persons (5). Since the 2010–11 influenza season, the 

Advisory Committee on Immunization Practices (ACIP) has recommended annual influenza 

vaccination for all persons aged ≥6 months (1). By the 2017–18 season, influenza 

vaccination coverage was about 40% for adults aged ≥18 years, well below the Healthy 
People 2020 target of 70% (6-8).

Previous studies have reported estimates of place of influenza vaccination receipt (9-12). 

However, trends and factors (demographic and access-to-care characteristics) associated 

with medical and nonmedical places of vaccination in recent years have not been assessed. 

Knowing where adults receive influenza vaccination can facilitate influenza vaccination 

campaign planning. This study used annual data from the 2014–2018 National Internet 

Flu Survey (NIFS) to assess trends in place of early-season influenza vaccination during 

the 2014–15 through 2018–19 seasons and to identify demographic and access-to-care 

characteristics associated with place of vaccination in the 2018–19 season.

Methods

The NIFS was conducted for CDC by Research Triangle Institute (RTI) International and 

Gesellschaft für Konsumforschung (GfK) Custom Research, LLC, usually from late October 

through early November each year. This annual survey collected information about self-

reported early-season influenza vaccination, place of vaccination, provider recommendation/

offer status, knowledge, attitudes, behaviors, and barriers related to influenza vaccination in 

the non-institutionalized U.S. adult population. The survey was conducted with a random 

sample of participants in the GfK KnowledgePanel®, a probability-based Internet panel 

designed to be representative of the English-speaking, non-institutionalized U.S. population 
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aged ≥18 years (13). All NIFS estimates were weighted to reflect the non-institutionalized 

U.S. population aged ≥18 years. The 2018 NIFS was conducted November 1–November 15, 

2018. For the 2014–2018 NIFS, the sample sizes (number of participants who completed 

survey) were 3,325, 3,301, 4,305, 4,367, and 4,286, respectively, and weighted completion 

rates were 53.1%, 57.6%, 61.1%, 59.8%, and 53.1%, respectively.

Respondents were asked whether they had received an influenza vaccination since July 1 

of each year. For adults who received an influenza vaccination, respondents were asked “At 
what kind of place did you get a flu vaccination?” The following categories were listed for 

responses: (1) doctor’s office, (2) clinic or health center, (3) hospital, (4) health department, 

(5) workplace, (6) school, (7) pharmacy or drug store, (8) supermarket/grocery store, (9) 

senior center, (10) nursing home, (11) military-related place, (12) home, and (13) other (this 

is an open response: the responses were recoded into one of the categories listed from 1 

to 12 if it fit, and for those did not fit to any categories remained as a separate “other” 

category). Individuals who declined to answer the place of vaccination question (n=1–7, and 

percentage=0.05–0.33% during 2014–2018) were excluded from the analysis. In the 2014–

2018 NIFS surveys, a total of 1,384, 1,352, 1,923, 1,870, 2,132 participants, respectively, 

who reported receiving influenza vaccination with information on vaccination settings were 

included in the analysis.

Influenza vaccination, place of influenza vaccination, and covariates are all self-reported 

information. Responses to the question on place of influenza vaccination were divided into 

medical and nonmedical settings. Medical settings were doctor’s office, hospital/emergency 

department, clinic/health center/other medical place, and health department. Nonmedical 

settings were pharmacy/store, workplace, senior/community center, school, college, or other 

place(s). Covariates selected to examine associations of influenza vaccination with medical 

and nonmedical settings included: age group, sex, race/ethnicity, marital status, education 

level, employment status, annual household income, region of residence, status of having 

had a doctor visit since July 1, 2018, and if so, receiving a provider recommendation for 

influenza vaccination, having a usual place for medical care, high-risk medical condition 

status, household size, health insurance status, and metropolitan statistical area (MSA) 

status.

Persons were considered to have a high-risk medical condition if they had ever been told 

by a doctor or other health professional that they had a lung condition (including chronic 

asthma), diabetes, heart disease (other than high blood pressure, heart murmur, or mitral 

valve prolapse), a kidney condition, a liver condition, obesity, sickle cell anemia or other 

anemia, a neurologic or neuromuscular condition that makes it difficult to cough, or a 

weakened immune system caused by chronic illness or by medicines taken for chronic 

illness such as cancer, chemotherapy, HIV/AIDS, steroids, and transplant medicines.

The unadjusted proportions of early-season vaccinated respondents that were vaccinated at 

each type of place were estimated for influenza seasons both overall and within subgroups 

defined by various socio-demographic variables. T-tests were used to compare estimates 

with the referent group. Tests for linear trend from the 2014–2015 season through the 

2018–2019 season were performed using a weighted linear regression on the season-specific 
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estimates using season number as the independent variable and weights as the inverse 

of the estimated variance of the estimated vaccination coverage. The estimated slope 

coefficients were interpreted as the average change across seasons assuming a linear 

increase. Additionally, t-tests were used for comparison with the prior adjacent influenza 

season. Multivariable logistic regression was conducted to evaluate factors independently 

associated with early-season influenza vaccination in nonmedical versus medical settings 

during the 2018–19 influenza season and adjusted prevalence ratios (APR) and 95% 

confidence intervals (CI) were reported. SUDAAN (Research Triangle Institute, Research 

Triangle Park, NC, version 11.03) (14) and survey analysis weights were used to calculate 

point estimates and 95% CI. All tests were 2-sided with alpha set at 0.05.

Results

Overall, early-season influenza vaccination coverage among adults during the 2014–15 

(40.4%) through 2018–19 seasons (44.9%) did not significantly change (test for trend, 

p>0.05). Place of early-season influenza vaccination remained stable over the five influenza 

seasons assessed. Changes in all types of settings assessed during the 2014–15 through 

2018–19 seasons were not significant (test for trend, p>0.05) except in workplaces (test 

for trend, p<0.05), where a significant average annual decrease of 0.9 percentage points 

was observed (Table 1, Figure 1). During the 2014–15 through the 2018–19 seasons, 

the percentage of early-season vaccinated adults aged ≥18 years who received influenza 

vaccination in medical settings was 50.8%, 48.9%, 52.9%, 50.3%, and 48.8%, respectively, 

and in nonmedical settings was 49.2%, 51.1%, 47.1%, 49.7%, and 51.2%, respectively, with 

no differences from one season to the next for both settings (Table 1).

Among adults vaccinated during the 2018–19 influenza season, a doctor’s office was 

the most common place (34.4%) for receipt of early-season influenza vaccination (Table 

1, Figure 1). Though the overall trend test for vaccination in a doctor’s office was non-

significant, there was a significant increase in receipt of influenza vaccination at a doctor’s 

office from the 2015–16 season (33.0%) to the 2016–17 season (37.5%) (Table 1, Figure 

1). The next most common place of vaccination was a pharmacy or store (32.3% in the 

2018–19 season). Though the overall trend test for pharmacy or store was non-significant, 

there were significant increases in receipt of vaccination in this setting from the 2016–17 

season (24.3%) to the 2017–18 season (28.2%), and the 2018–19 season (32.3%). The third 

most common place of vaccination was the workplace (15.0% in the 2018–19 season), 

with a significant decrease over the seasons assessed. The fourth most common place of 

vaccination was a clinic, health center, or other medical place (7.9%), with no differences 

observed from one season to the next (Table 1, Figure 1).

Overall, during the 2014–2015 through the 2018–19 seasons, the proportion of adults 

aged 18–64 years reporting vaccination in medical settings was similar to that of adults 

aged ≥65 years except in the 2017–18 season, where a significantly lower proportion of 

adults aged 18–64 years were vaccinated in medical settings (48.7%) compared with adults 

aged ≥65 years (54.1%) (Table 2). The proportion of adults aged 18–64 years reporting 

vaccination in nonmedical settings over seasons assessed was similar to that of adults aged 

≥65 years except in the 2017–18 season, where a significantly higher proportion of adults 
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aged 18–64 years were vaccinated in nonmedical settings (51.3%) compared with adults 

aged ≥65 years (45.9%) (Table 2). There was a significant decrease in the percentage of 

adults aged ≥65 years receiving vaccination in medical settings from the 2017–18 season 

(54.1%) to the 2018–19 season (49.0%) (Table 2). A significant increase was observed 

among adults aged ≥65 years in nonmedical settings from the 2017–18 season (45.9%) to 

the 2018–19 season (51.0%) (Table 2). During the 2014–2015 through the 2018–19 seasons, 

non-Hispanic blacks and Hispanics were significantly more likely to receive vaccination 

in medical settings compared with non-Hispanic whites (Table 2). Non-Hispanic blacks 

and Hispanics were significantly less likely to receive vaccination in nonmedical settings 

compared with non-Hispanic whites (Table 2).

During the 2018–19 season among adults aged ≥18 years, vaccinated individuals who 

were significantly less likely to receive vaccination in nonmedical settings included non-

Hispanic blacks, Hispanics, or non-Hispanic other or multiple races, those who were 

never married, who were unemployed or not in the workforce, and those who lived in 

the Western region of the United States compared with the respective reference groups; 

those categories of characteristics were significantly more likely to receive vaccination 

in medical settings compared with the respective reference groups (Table 3). Vaccinated 

individuals with greater than high school education, with an annual household income 

≥$50,000, who had not had a doctor visit since July 1, 2018 or who had a doctor visit but 

did not receive a recommendation for influenza vaccination from a medical professional, and 

who did not have high-risk conditions were significantly more likely to receive vaccination 

in nonmedical settings compared with the respective reference groups; those categories 

of characteristics were significantly less likely to receive vaccination in medical settings 

compared with the respective reference groups (Table 3). Demographic and access-to-care 

characteristics associated with vaccination settings among adults aged 18–64 years were 

similar compared with adults aged ≥18 years.

During the 2018–19 season, among adults aged ≥65 years, never-married individuals were 

significantly less likely to receive vaccination in nonmedical settings than married or 

cohabitating individuals and were significantly more likely to receive vaccination in medical 

settings than married or cohabitating individuals. Those who had not had a doctor visit since 

July 1, 2018 or who had a doctor visit but did not receive a recommendation for influenza 

vaccination from a medical professional, those who reported not having a usual place to go 

when sick, and those who did not have high-risk conditions were significantly more likely 

to receive vaccination in nonmedical settings compared with the respective reference groups, 

and those categories of characteristics were significantly less likely to receive vaccination in 

medical settings compared with the respective reference groups (Table 3).

Multivariable logistic regression was performed, with settings (nonmedical versus medical 

settings) of receipt of influenza vaccination as the outcome, based on data from the 2018–19 

season (Table 4). Among all age groups (≥18, 18–64, and ≥65 years), not having a doctor 

visit since July 1, 2018 (APR; 1.40, 1.47, and 1.29, respectively) or having a doctor visit 

but not receiving a recommendation for influenza vaccination from a medical professional 

(APR; 1.64, 1.74, and 1.43, respectively) was significantly associated with an increased 

likelihood of receipt of vaccination in nonmedical settings compared with the indicated 
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reference group. Among both adults aged ≥18 years and 18–64 years, having an annual 

household income $50,000–$74,999 (APR; 1.37 and 1.45, respectively) and ≥ $50,000 

(APR; 1.29 and 1.39, respectively) were significantly associated with an increased likelihood 

of receipt of vaccination in nonmedical settings. Being non-Hispanic black (APR; 0.79 

and 0.80, respectively) or living in the Western region of the United States (APR; 0.75 

and 0.73, respectively) were significantly associated with a decreased likelihood of receipt 

of vaccination in nonmedical settings. Among adults aged ≥65 years, not having a place 

to go for health care (APR=1.39) )and not having high-risk conditions (APR=1.17) were 

significantly associated with an increased likelihood of receipt of vaccination in nonmedical 

settings and never having been married (APR=0.54) was significantly associated with a 

decreased likelihood of receipt of vaccination in nonmedical settings (Table 4).

Discussion

This study assessed national estimates of place of early-season influenza vaccination among 

adults over five recent influenza seasons. Changes in all types of settings of early-season 

influenza vaccination assessed during the 2014–15 through 2018–19 seasons were not 

significant except for vaccination in workplaces, where a small but significant decrease was 

observed. During the 2014–15 through 2018–19 seasons, more than one out of every three 

vaccinated adults received influenza vaccination at a doctor’s office, followed by a pharmacy 

or store, where nearly one out of three vaccinated adults received influenza vaccination. The 

third most frequent vaccination setting was the workplace, where 15%–19% of vaccinated 

adults received influenza vaccination. All other settings for vaccination had a frequency of 

<10%.

One important finding from this study is that during the 2014–15 through 2018–19 seasons, 

adults aged ≥18 years received early-season influenza vaccination in medical settings (range: 

49%–53%) and nonmedical settings (range: 47%–51%) at a similar rate. This finding 

demonstrates that medical and nonmedical settings were equally important for adults as 

settings for influenza vaccination. Over the seasons assessed, adults receiving vaccination in 

medical versus nonmedical settings significantly differed by race/ethnicity, education level, 

household income, high-risk condition status, and doctor visit status or whether receiving 

recommendation for influenza vaccination. Those differences in characteristics may affect 

percentages of place of vaccination in different settings. This information will be useful for 

planning and implementing strategies for improving influenza vaccination coverage (8-12, 

15).

New partnerships between public health agencies and medical and nonmedical vaccination 

providers formed during the 2009 influenza A pdm09 (H1N1) pandemic resulted in an 

increase in the number of vaccination providers and locations where influenza vaccinations 

are delivered (9, 16). Nonmedical settings have become popular places for adult influenza 

vaccination due to convenience and lower costs (9, 10, 16). Studies have shown that 

influenza vaccination in nonmedical settings is safe and the incidence of adverse events 

is low (approximately 0.02%) (17-20). Public education efforts can emphasize the safety of 

vaccination in nonmedical settings and encourage those who may not visit their usual health 

care provider during the influenza season to seek vaccination in a convenient nonmedical 
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setting (18-20). The popularity of receiving influenza vaccination in nonmedical settings 

suggests that extending efforts to improve influenza vaccination in nonmedical settings 

may increase vaccination coverage among adults (21). Strategies that allow nonmedical 

vaccination providers to participate in state immunization information systems, allow 

medical providers to verify patients who are vaccinated in other settings, and allow public 

health officials to track influenza vaccination receipt could help promote vaccination in 

nonmedical settings (21).

The proportion of adults reporting receiving an influenza vaccination at a pharmacy/store 

increased to 32% in the 2018–19 season compared with 28% and 24% in the 2017–18 and 

the 2016–17 influenza seasons, respectively. Previous studies indicated that the proportion 

of adults receiving influenza vaccination at a pharmacy/store has increased over time, with 

estimates of 5% in the 1998–99 influenza season, 6% in 2001–02, 6% in 2004–05, 18% in 

2010–11, 20% in 2011–12, and 22% in the 2014–15 influenza season (9-11, 15). More states 

allowing pharmacists to administer influenza vaccinations to adults, more programs training 

pharmacists to vaccinate, and more pharmacies offering on-site influenza vaccinations might 

have contributed to this increase (9, 22). In 1999, only 22 states allowed pharmacists to 

administer influenza vaccinations to adults; by June 2009, all 50 states allowed pharmacists 

to administer influenza vaccinations to adults (9, 22). Allowing pharmacies to provide 

vaccinations has been associated with higher influenza vaccination coverage (23). One 

cross-sectional study showed that states that allowed pharmacists to provide vaccinations 

had significantly more adults aged 18–64 and ≥65 years (25.5%, and 68.4%, respectively) 

vaccinated than states without this legislation (21.6%, and 64.7%, respectively) (23). As a 

nontraditional setting, a pharmacy/store not only provides extended access, convenience, and 

a low-cost option for adults to receive annual influenza vaccination, but also could be an 

effective source for influenza vaccination during an influenza pandemic (16, 24, 25).

Workplaces were the third most common place that adults reported receiving early-season 

influenza vaccination. However, reported receipt of vaccination in workplaces significantly 

declined from 19% in the 2014–2015 season to 15% in the 2018–19 seasons, with an 

average decrease of 0.9 percentage points annually (p<0.05). Vaccination programs in 

the workplace could provide more convenient access to all routine adult vaccinations for 

working adults and enhance overall capacity of the health care system to effectively deliver 

vaccinations. This is particularly important for those who do not regularly access the health 

care system (15, 26).

Overall, for all seasons assessed, non-Hispanic blacks and Hispanics were consistently 

less likely than non-Hispanic whites to receive influenza vaccination in nonmedical 

settings. Using 2018–19 data, this association persisted after controlling for demographic 

and access-to-care characteristics. The findings from this study were consistent with 

those from previous studies (9, 10, 15). These associations may result from place of 

vaccination preferences, differences in vaccine-seeking behavior, differences in availability 

of nonmedical settings offering vaccinations, or disparate availability of workplace 

vaccination among socioeconomic groups (9).
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Findings from our multivariable logistic model showed that across age groups, not having 

a doctor visit since July 1, 2018 or having a doctor visit where no recommendation for 

influenza vaccination by medical professional was received was significantly associated 

with an increased likelihood of receipt of vaccination in nonmedical settings. This 

finding suggests that the availability of influenza vaccination in nonmedical settings can 

complement health care provider efforts by reaching populations less likely to be seen 

by providers or less likely to receive recommendations for influenza vaccination from 

providers. Results from this study indicated that Western states have fewer non-medical 

vaccinations. Variation among region or states could be due to differing medical care 

delivery infrastructure, population composition, social economic factors, immunization laws, 

immunization programs, and other factors (27, 28).

Estimates from this study of places where adults received early-season influenza vaccination 

could also be compared with estimates among adults interviewed later in the influenza 

season based on the Behavioral Risk Factor Surveillance System (BRFSS). In the 2014–

15 season, estimates of place of early- and later-season influenza vaccination (among 

individuals aged ≥18 years interviewed from November 1 through November 15, 2014, 

and January through June, 2015, respectively) (11) were 33.2% vs 39.4% at a doctor's 

office, 5.9% vs 7.2% at a hospital or emergency department, 10.1% vs 9.1% at a clinic or 

health center, 25.5% vs 22.2% at a pharmacy or store, and 18.8% vs 15.5% at workplaces 

(11). In the 2014–15 season, early- and later-season influenza vaccination coverage (among 

individuals aged ≥18 years interviewed from November 1 through November 15, 2014, and 

January through June, 2015, respectively) was 40.4% vs 43.6% (29).These findings indicate 

a higher proportion of adults received early-season influenza vaccination at a pharmacy, 

store, or workplace compared with later-season estimates.

The findings in this study are subject to several limitations. First, influenza vaccination 

status and place of vaccination were based on self-reported data and were not verified by 

medical records, so might be subject to recall or social-desirability bias (30). However, 

self-reported influenza vaccination status among adults has been shown to be adequately 

sensitive and specific (31) although there are no studies validating accuracy of place 

of vaccination. Second, health care personnel vaccinated in medical settings might have 

reported they were vaccinated at the workplace; therefore, the percentage of vaccinations 

in nonmedical settings might be overestimated. Third, high-risk medical conditions were 

also self-reported and not validated by medical records. Fourth, the findings reported here 

are early-season estimates of place of influenza vaccination. End-of-season estimates, and 

factors associated with them could differ. Fifth, comparisons of place of vaccination over 

seasons or sociodemographic groups do not address differences in access, choice, or total 

percent vaccinated. Sixth, survey completion response rates ranged from 53.1% to 61.1%, 

and place of vaccination may differ between survey respondents and non-respondents; 

survey weighting adjustments may not adequately control for these differences. Seventh, the 

analysis did not include the time when survey is completed, and earlier participants have 

less time to get vaccinated compared to those who completed survey at a latter period of 

time even though the survey was usually completed within two weeks. Finally, NIFS is 

an Internet panel survey; although the Internet panel was probability-based, the estimates 
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may not represent all adults in the United States and bias might remain after weighting 

adjustments (32).

This study demonstrates the importance of both medical and nonmedical settings for annual 

influenza vaccination. Place of vaccination has changed very little over recent five influenza 

seasons. Monitoring place of vaccination can help shape future influenza vaccination 

programs targeted at specific groups. Medical and nonmedical vaccination providers can 

collaborate to improve influenza vaccination coverage during both routine influenza seasons 

and during influenza pandemics (1, 33, 34).
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Figure 1. 
Reported place of influenza vaccination, adults aged ≥18 years, United States, National 

Internet Flu Survey, 2014-15 through 2018-2019 Influenza Seasons
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Table 4.

Multivariable logistic regression analysis of persons aged ≥18 years who reported receiving influenza 

vaccination in a nonmedical setting* versus medical setting
†
 as of mid-November of the 2018–19 influenza 

season
‡
, by demographic and access-to-care characteristics — National Internet Flu Survey, United States, 

2018

Overall 18–64 years ≥65 years

Characteristic
Adjusted Prevalence

Ratio (95% CI)
Adjusted Prevalence

Ratio (95% CI)
Adjusted Prevalence

Ratio (95% CI)

Sex

Male Reference Reference Reference

Female 0.96 (0.87, 1.06) 0.97 (0.86, 1.10) 0.93 (0.81, 1.07)

Race/ethnicity

Non-Hispanic white only Reference Reference Reference

Non-Hispanic black only 0.79 (0.66, 0.95) 0.80 (0.64, 1.00) 0.88 (0.65, 1.19)

Hispanic 0.83 (0.71, 0.98) 0.84 (0.70, 1.02) 0.86 (0.62, 1.20)

Non-Hispanic other or multiple races 0.88 (0.73, 1.05) 0.86 (0.70, 1.07) 0.90 (0.64, 1.26)

Marital Status

Married/living with partner Reference Reference Reference

Widowed/divorced/separated 1.08 (0.96, 1.21) 1.10 (0.94, 1.30) 1.00 (0.86, 1.18)

Never married 0.91 (0.77, 1.08) 0.98 (0.82, 1.17) 0.54 (0.34, 0.88)

Education level

High school or less Reference Reference Reference

Some college or college graduate 1.04 (0.92, 1.17) 1.07 (0.91, 1.26) 1.00 (0.85, 1.18)

Above college graduate 1.00 (0.86, 1.17) 1.07 (0.88, 1.32) 0.90 (0.72, 1.13)

Employment status

Employed Reference Reference Reference

Not employed/not in work force 0.95 (0.86, 1.05) 0.94 (0.80, 1.10) 0.96 (0.81, 1.14)

Annual household income

<$35,000 Reference Reference Reference

$35,000–$49,999 1.10 (0.89, 1.36) 1.08 (0.79, 1.47) 1.09 (0.85, 1.40)

$50,000–$74,999 1.37 (1.14, 1.64) 1.45 (1.12, 1.87) 1.19 (0.95, 1.48)

≥$75,000 1.29 (1.09, 1.54) 1.39 (1.09, 1.76) 1.08 (0.86, 1.36)

Region

Northeast Reference Reference Reference

Midwest 0.94 (0.81, 1.08) 0.95 (0.79, 1.14) 0.90 (0.73, 1.10)

South 1.04 (0.92, 1.17) 1.02 (0.87, 1.20) 1.06 (0.89, 1.27)

West 0.75 (0.64, 0.88) 0.73 (0.59, 0.90) 0.83 (0.66, 1.03)

Visit to healthcare professional/received recommendation for influenza vaccination

Doctor visit/received recommendation for influenza vaccination Reference Reference Reference

Doctor visit/did not receive recommendation for influenza 
vaccination 1.40 (1.23, 1.60) 1.47 (1.23, 1.75) 1.29 (1.09, 1.52)

Did not visit doctor or healthcare professional 1.64 (1.46, 1.84) 1.74 (1.49, 2.03) 1.43 (1.22, 1.68)
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Overall 18–64 years ≥65 years

Characteristic
Adjusted Prevalence

Ratio (95% CI)
Adjusted Prevalence

Ratio (95% CI)
Adjusted Prevalence

Ratio (95% CI)

Has a usual place to go when sick?

Yes/more than one Reference Reference Reference

No 1.10 (0.89, 1.36) 1.02 (0.79, 1.33) 1.39 (1.05, 1.83)

Have high-risk
§
 conditions for influenza complications

Yes Reference Reference Reference

No 1.06 (0.96, 1.17) 1.01 (0.88, 1.15) 1.17 (1.02, 1.34)

Household size

≤3 Reference Reference Reference

≥4 0.90 (0.79, 1.03) 0.92 (0.79, 1.06) 0.79 (0.54, 1.14)

Health insurance

Yes Reference Reference Reference

No 1.08 (0.83, 1.39) 1.06 (0.81, 1.38) 1.54 (0.92, 2.56)

Metropolitan Statistical Area (MSA)

MSA Reference Reference Reference

Non-MSA 1.09 (0.95, 1.25) 1.12 (0.94, 1.34) 1.05 (0.87, 1.26)

Note: Boldface indicates significance (p<0.05 by t-test for comparisons within each variable with the indicated reference level).

Abbreviations: CI= confidence interval.

*
Pharmacy/store, workplace, senior/community center, school, college or other place.

†
Doctor's office, hospital/emergency department, clinic/health center or health department.

‡
Individuals reported receiving influenza vaccination during July through mid- November 2018.

§
Respondents were defined as being at high risk for complications from influenza if they reported currently having any of the following conditions: 

asthma, diabetes, a lung condition other than asthma, heart disease (other than high blood pressure, heart murmur, or mitral valve prolapse), a 
kidney condition, sickle cell anemia or other anemia, a neurologic or neuromuscular condition, obesity, a liver condition, a weakened immune 
system caused by chronic illness or by medicines taken for a chronic illness such as cancer, chemotherapy, HIV/AIDS, steroids, and transplant 
medicines, or being currently pregnant.
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