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Abstract

Background—Patient reminders are recommended to increase vaccination rates. The objectives 

of this study were to estimate the percentage of children 6 months–17 years for whom a patient 

reminder for influenza vaccination was received by a child’s parent or guardian, estimate influenza 

vaccination coverage by receipt of a patient reminder, and identify factors associated with receipt 

of a patient reminder.

Methods—National Immunization Survey-Flu (NIS-Flu) data for the 2013–14 influenza season 

were analyzed. Tests of association between patient reminders and demographic characteristics 

were conducted using Wald chi-square tests and pairwise comparison t-tests. Multivariable logistic 

regression was used to determine variables independently associated with receiving a patient 

reminder.

Results—Approximately 22% of children had a parent or guardian report receiving a patient 

reminder for influenza vaccination for their child, ranging from 12.9% in Idaho to 41.2% in 

Mississippi. Children with a patient reminder were more likely to be vaccinated compared with 

children without a patient reminder (73.7% versus 55.5%). In the multivariable model, reminder 

receipt was higher for children 6–23 months compared with children 13–17 years, black children 

compared with white children, and children whose parent completed the survey in English 

compared with children whose parent completed the survey in a language other than English or 

Spanish.
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Conclusions—Although patient reminders are associated with a higher likelihood of influenza 

vaccination, nationally, less than one-fourth of children had a parent report receiving one. 

Although based on parental report, with its limitations, this study suggests that increasing the 

number of parents who receive patient reminders for their children may improve vaccination 

coverage among children.
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Introduction

Since 2008, the Advisory Committee on Immunization Practices (ACIP) has recommended 

annual influenza vaccination for all children 6 months through 18 years to reduce the 

substantial burden of influenza among children in the United States.[1–5] Influenza 

vaccination of children has been demonstrated to prevent influenza-related pediatric 

illnesses, outpatient visits, hospitalizations, and deaths in children, and even to reduce 

influenza illness in non-vaccinated persons where pediatric coverage rates are high.[1;3-7] 

However, influenza vaccination coverage levels for children have remained stagnant since 

the 2013–14 influenza season at approximately 59%.[8]

The U.S. Community Preventive Services Task Force recommends, based on strong 

evidence, the use of patient reminders to improve vaccination rates in children, adolescents, 

and adults.[9] Published studies have shown a positive association between patient 

reminders and influenza vaccination rates among children, but primarily focused on children 

of a particular age group or with high risk conditions, such as asthma.[10–17] To our 

knowledge, there are no published studies on the receipt of patient reminders for influenza 

vaccination among all children 6 months–17 years, regardless of health conditions, that 

provide national and state-level estimates.

The objectives of this study were to: 1) quantify the proportion of children 6 months–17 

years for whom a patient reminder for influenza vaccination was received at the state and 

national level by sociodemographic characteristics, 2) identify factors associated with 

parental receipt of a patient reminder for their child’s influenza vaccination, 3) determine 

whether parental receipt of a patient reminder is independently associated with influenza 

vaccination status among children, and 4) describe the type and source of patient reminders 

received.

Methods

Data from the National Immunization Survey-Flu (NIS-Flu) from the 2013–14 influenza 

season were analyzed.[18;19] The NIS-Flu is an ongoing, national list-assisted random-

digit-dialed dual frame land line and cellular telephone survey of households with children. 

It includes three components: the NIS-Child for children 19–35 months, the NIS-Teen for 

children 13–17 years, and the NIS Child Influenza Module for children 6–18 months and 3–

12 years identified during the screening of households for the NIS-Child and NIS-Teen.[18–
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25] Data were collected by parental report from all 50 states and the District of Columbia. 

The Council of American Survey and Research Organizations (CASRO) response rate was 

58.6% for landline and 32.1% for cellular telephones.[26;27]

The study sample (n=33,538) included children of respondents who provided information 

about patient reminders during interviews conducted in April, May, and June 2014 when 

questions about patient reminders were added to the NIS-Flu. Survey respondents were 

asked, “Since July 1st, did [sample child’s] doctor or other health professional remind you 

by mail, phone call, email, or text message that [sample child] should get a flu vaccination 

this season?”. Children were excluded if the respondent answered “Don’t Know” or refused 

to answer (4.5%). Respondents who answered “Yes” were then asked, “How did you get a 

reminder? Was it by mail, phone, email, or text message?” and “Who sent you this reminder: 

a doctor’s office, health clinic, insurance company, pharmacy, health department, or some 

other place?” and instructed to choose all that apply. All respondents were also asked if their 

child had received an influenza vaccination since July 1, 2013, and, if so, during which 

month and year. Information on child, maternal, and household sociodemographic 

characteristics were also collected during the interviews.

National and state level influenza vaccination coverage estimates and methods were 

published previously for children 6 months and older, and were calculated for this study 

using the same methodology for children who met the inclusion criteria described 

previously.[26] Tests of association between receipt of a patient reminder for influenza 

vaccination and demographic variables were conducted using Wald chi-square tests followed 

by pair-wise comparison t-tests. Multivariable logistic regression was used to determine 1) 

variables independently associated with receipt of a patient reminder, and 2) whether receipt 

of a patient reminder was independently associated with receipt of an influenza vaccination. 

Adjusted prevalence ratios (APR) and adjusted prevalences (AP) based on predicted 

marginals from the logistic regression models are reported. In addition, population 

attributable risk (PAR) was calculated using the prevalence of patient reminder receipt and 

the prevalence ratio of influenza vaccination by patient reminder receipt to assess the 

potential contribution of patient reminders to the observed influenza vaccination level. 

Finally, among children for whom a reminder was received, the type and source of the 

reminder was assessed.

A two-sided significance level of 0.05 was adopted for all statistical tests. Percentages and 

corresponding 95% confidence intervals (95% CI) were weighted, while sample sizes were 

unweighted. All analyses were weighted to population totals and to adjust for households 

having multiple telephone lines, unit non-response, and non-coverage of non-telephone 

households. Analyses were conducted using SAS (version 9.3) and SUDAAN (version 

11.0.0) statistical software to account for the complex design. Institutional review board 

(IRB) approval for conducting the NIS was obtained through the National Center for Health 

Statistics Research Ethics Review Board and the IRB of NORC at the University of 

Chicago.
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Results

Demographic and other characteristics of children in the study sample are presented in Table 

1. National and state level estimates for parental receipt of a patient reminder for influenza 

vaccination among children are shown in Table 2 and Figure 1. In the United States, 22.0% 

of children had a parent report receiving a patient reminder for influenza vaccination of their 

child. Influenza vaccination coverage among children for whom a patient reminder was 

received was 73.7% compared with 55.5% among children without a patient reminder, 

resulting in a PAR estimate of 6.7%. At the state level, the proportion of children for whom a 

patient reminder was received ranged from 12.9% (Idaho) to 41.2% (Mississippi). For 29 

states, vaccination coverage was higher for children who had a patient reminder compared 

with those who did not; the PAR ranged from 4.8% (New Hampshire) to 16.9% (Wisconsin).

In bivariate analysis, receipt of a provider recommendation for influenza vaccination, child’s 

age, child’s race/ethnicity, language of survey completion, and household income/poverty 

status were all found to be associated with parental receipt of a patient reminder for 

influenza vaccination for the child (Table 3). Children for whom a provider recommendation 

for influenza vaccination had been received were more likely to have a parent report receipt 

of a patient reminder (29.0%) than children without a provider recommendation (22.1%) and 

children who did not visit a provider (7.9%).

A higher percentage of children 6–23 months had a parent report receipt of a patient 

reminder than children 2–4 years, 5–12 years, and 13–17 years (Table 3). The proportion of 

children for whom a patient reminder was received was lower among non-Hispanic white 

children than non-Hispanic black and Hispanic children. Children of parents who completed 

the survey in Spanish were more likely to have a reminder than those of parents who 

completed the survey in English; children of parents who completed the survey in a 

language other than English or Spanish were the least likely to report receiving a patient 

reminder. More children living below poverty had a parent report receiving a patient 

reminder compared with those living above poverty. Estimates by sociodemographic 

characteristics and differences in estimates between groups are presented in Table 3.

Multivariable analysis to determine factors associated with parental receipt of a patient 

reminder for influenza vaccination for the child resulted in some findings that were 

consistent with the bivariate analysis (Table 4). Younger children 6–23 months (APR 1.33) 

and non-Hispanic black children (APR 1.29) were more likely to have a parent report receipt 

of a patient reminder than children 13–17 years and non-Hispanic white children, 

respectively. Children for whom the survey was completed in a language other than English 

or Spanish were less likely to have a patient reminder than those for whom the survey was 

completed in English (APR 0.63). In addition, children living in households with 4 or more 

children and children living in the Northeast were more likely to have a parent report receipt 

of a patient reminder compared with children living in households with only one child and 

children living in the South, respectively.

The results of the multivariable analysis to determine whether parental receipt of a patient 

reminder was independently associated with the child’s receipt of influenza vaccination 
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showed that children whose parent reported receipt of a patient reminder were 

approximately 20% more likely to be vaccinated compared with children whose parent did 

not report receiving a patient reminder, even after controlling for demographic 

characteristics and receipt of a provider recommendation for influenza vaccination for the 

child (APR 1.19). We found through additional exploratory analyses that all types of patient 

reminders (i.e. phone, mail, and email/text) were associated with influenza vaccination.

Among respondents who received a patient reminder for their child, 66.3% reported 

receiving one from a doctor’s office, 14.5% reported receiving one from an insurance 

company, and 13.3% reported receiving one from a health clinic (Figure 2). Health 

departments and pharmacies were infrequently reported as a source of patient reminders. 

Nearly half of respondents who received a patient reminder reported they received one in the 

mail, nearly one-third received one by phone, and 16.7% by email. Only 3.3% of 

respondents who received a patient reminder reported receiving a text message.

Discussion

Our study is the first to assess parental receipt of patient reminders for influenza vaccination 

for their children at the national and state level and the contribution of patient reminders to 

the influenza vaccination status of children. Our study and others have demonstrated that 

provider reminders are associated with higher vaccination rates.[9;14] However, nearly 4 out 

of 5 parents did not receive a reminder about influenza vaccination for their child. Given the 

consistent association between patient reminders and vaccination, the limited use of this 

evidence-based strategy likely contributes to low influenza vaccination rates among children 

in the United States. Reports of patient reminder for influenza vaccination varied 

substantially by state (12.9%–41.5%) and suggest states where promotion of patient 

reminders may be improved to increase influenza vaccinations. A recent study also found 

variation by state, with 22% of primary care providers for children reporting that they use of 

patient reminders for influenza vaccination in Colorado and 33% in New York during the 

2015–16 season.[28] Our estimate of 22% of parents having received a patient reminder 

during the 2013–14 influenza season is somewhat lower than two earlier national studies on 

patient reminders from 2010 and the 2010–11 season. In the 2010 study, based on a 

nationally representative Internet panel survey, 31% of parents of children 0–17 years had 

ever received a reminder for childhood vaccinations.[29] In the 2010–11 study, only 25% of 

interviewed U.S.-based primary care physicians reported that they issued influenza 

vaccination reminders during the 2010–11 season, the first year of universal vaccination 

recommendations.[30]

Influenza vaccination coverage during the 2013–14 season was significantly higher among 

children for whom a patient reminder was received (73.7%) than among children for whom a 

patient reminder was not received (55.5%). In addition, we estimated that, nationally, during 

the 2013–14 season, approximately 7% of vaccination coverage among children could be 

attributed to parental receipt of a patient reminder. Several clinical trials have also 

documented a positive association between patient reminders and influenza vaccination 

status among children. A study on young children with high risk conditions at a pediatric 

practice in Denver, Colorado during the 2002–03 season found that influenza vaccination 
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coverage was higher in the intervention group who received a reminder for influenza 

vaccination by mail compared with children in the control group who did not receive a 

reminder (42% versus 25%).[10] Similar findings were reported for young children with 

high risk conditions who resided in three Michigan counties during the 2008–09 season 

(30.8% versus 24.3% were vaccinated).[11] Two studies on children with asthma found that 

coverage during the early 1990s was higher in intervention groups who received influenza 

vaccination reminder letters compared with control groups at pediatric clinics in Rochester, 

NY (30% versus 7%) and Seattle, Washington (47% versus 21%), respectively.[15;17] 

Another study reported a small but significant difference in influenza vaccination coverage 

during the 2010–11 season among children at four pediatric clinics in New York City who 

received text message reminders compared with children who received the usual care which 

included an automated phone call reminder (43.6% versus 39.9%).[16] In addition, a 

significant increase in influenza vaccination coverage during the 1997–98 season was noted 

among children with asthma at a pediatric clinic in Temple, TX after the implementation of 

an intervention that included both a reminder letter and an automated phone call.[13]

Younger children (6–23months) were found to be more likely than older children (13–17 

years) to have a parent report receiving a patient reminder. It is possible that providers are 

more likely to target younger children with reminders, especially those younger than 2 years, 

because they are at higher risk of serious adverse complications compared with older 

children.[31–34] Children younger than 2 years have also been recommended to receive an 

annual influenza vaccination by the ACIP for the longest amount of time (since 2004) in 

comparison with other child age groups, so providers may be most familiar with the need to 

vaccinate these younger children.[2;35-37] However, the ACIP recommends annual 

influenza vaccination for all persons 6 months and older, so it is important for pediatric 

providers to consider the implementation of a patient reminder system that includes all 

patients.[37]

We found that non-Hispanic black and Hispanic children were more likely than non-

Hispanic white children to have a parent report receipt of a patient reminder for influenza 

vaccination for their child. Receipt of a patient reminder was associated with influenza 

vaccination among children regardless of race/ethnicity. Providers may improve vaccination 

coverage among children of all races/ethnicities by expanding the use of patient reminders, 

and also employing other strategies including ensuring they make a strong recommendation 

for vaccination.[9]

It is also notable that children of parents who completed the NIS-Flu survey in a language 

other than English or Spanish were less likely to report receiving a patient reminder for 

influenza vaccination for their child than children of parents who completed the survey in 

English. Language barriers could prevent the understanding or recognition of a patient 

reminder for influenza vaccination. It is critical that patient communications be delivered in 

the preferred language in order to be effective.

In the 2013–14 season, children who had a parent report receipt of a patient reminder for 

influenza vaccination for their child were approximately 20% more likely to be vaccinated 

than children without a patient reminder, even when controlling for demographic 
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characteristics and receipt of a provider recommendation. This demonstrates the importance 

of patient reminders for influenza vaccination among children, regardless of characteristics 

such as age, race/ethnicity, and poverty status, and even whether a provider recommendation 

was received, which has been shown to be strongly associated with vaccination status.[38–

40]

As seen in other studies, the majority of parents who received a patient reminder for 

influenza vaccination for their child reported receiving a reminder from a doctor’s office.

[8;26;41;42] Health departments and pharmacies were infrequently reported as a source of 

patient reminders. Despite the low percentage of children receiving their influenza 

vaccination at a health department, a study conducted in Colorado found that the majority of 

parents of children 19–35 months strongly supported the health department sending 

reminders for children who need shots.[43] Pharmacies that provide immunizations can 

expand access to influenza vaccinations for children. A study of parents in Wisconsin found 

them to be supportive of pharmacists as an immunization resource.[44] It is important to 

note, however, that states have different laws regarding the minimum patient age that 

pharmacists are allowed to provide influenza vaccination (e.g. >6 years to >19 years), with 

some states allowing pharmacists to vaccinate persons of any age.[45]

In our study, mail was the most common type of patient reminder received, followed by 

phone, email, and text message. These findings are in-line with parent preferences identified 

by another study where 57.7%, 17%, 12.7%, and 10.7% of parents preferred mail, telephone, 

e-mail, and text message reminders, respectively.[43] Although not preferred, 60.1% 

reported it would be acceptable to receive reminders by e-mail and 46.2% by text message.

[43] We found that only 3.3% of children whose parent reported receipt of a patient 

reminder had received a text message. In a study of parents and providers of children 6–59 

months in New York City, 84% of parents reported never receiving health-related text 

messages, but 88% were comfortable receiving them, and nearly all were interested in 

receiving reminder text messages, many endorsing them over phone calls and/or letters. In 

addition, most providers were supportive of using text messaging to remind parents to 

schedule a vaccine appointment (88%).[46] These reports indicate there is parental and 

provider support of patient reminders for childhood vaccination, including approaches such 

as text messages and e-mail which appear to be under-utilized, although our study is from 

the 2013–14 season and the use of text messaging and email have likely increased.

The findings of this study are subject to several limitations. First, receipt of a patient 

reminder for influenza vaccination for the child and influenza vaccination status of the child 

were based on parental report and were not validated with medical records. If the child was 

vaccinated, the parent might be more likely to remember receiving a patient reminder, so the 

study findings may overstate the association between patient reminders and vaccination 

rates. Furthermore, the questions about patient reminders were only asked during April–

June, potentially several months after a patient reminder or vaccination might have been 

received. Therefore, the results are subject to respondent recall bias. In addition, the NIS-Flu 

is a telephone survey that excludes households with no telephone service which may lead to 

selection bias. The CASRO response rate was low, especially for the cellular telephone 

sample, which is another limitation. Non-response bias can result if respondents and non-
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respondents differed in receipt of reminders or vaccination. Non-coverage and non-response 

bias may remain even after weighting adjustments. It is also important to note that providers 

who are sending patient reminders may also be more likely to be implementing other 

strategies known to increase vaccination rates, and it was not possible to control for this in 

our model. Finally, the study data are from 4 years ago which could affect the prevalence of 

patient reminders, although still provide important evidence.

Conclusions

This study highlights the positive relationship between patient reminders and influenza 

vaccination among children and the under-utilization of this intervention. While 

improvement is needed for all children across the United States, targeted efforts may be 

most beneficial in states with the lowest rates of vaccination of children and use of 

reminders. Use of reminders should include parents of children >2 years and accommodate 

preferred languages other than English. Policy makers, healthcare providers, and healthcare 

systems should consider potential access barriers and mitigation strategies to improve the 

proportion of children whose parents receive an influenza vaccination reminder from their 

child’s provider.
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Figure 1. 
Parental receipt of a patient reminder for influenza vaccination for their child by state, 

United States, National Immunization Survey-Flu (NIS-Flu), April–June interviews, 2013–

14 influenza season
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Figure 2. 
Source and type* of patient reminder for influenza vaccination received by the parent for 

their child, United States, National Immunization Survey-Flu (NIS-Flu), April–June 

interviews, 2013–14 influenza season (n=7,553) *Respondents could select more than one 

source and\or type of reminder.
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Table 1.

Characteristics of children 6 months–17 years, United States, National Immunization Survey-Flu (NIS-Flu), 

April–June Interviews, 2013–14 influenza season

Characteristics Unweighted
n

Weighted %
(± 95% CI*)

Total 33,538 100.0

Child’s age

 6–23 months 3,785 8.6 (± 0.8)

 2–4 years 4,826 14.5 (± 1.7)

 5–12 years 16,920 46.2 (± 1.8)

 13–17 years 8,007 30.7 (± 1.7)

Child’s sex

 Male 17,253 51.1 (± 1.9)

 Female 16,285 48.9 (± 1.9)

Child’s race/ethnicity
†

 White, non-Hispanic 20,206 53.3 (± 2.0)

 Black, non-Hispanic 3,434 13.9 (± 1.3)

 Hispanic 6,104 23.6 (± 2.0)

 Other, non-Hispanic 3,794 9.2 (± 1.2)

Language survey completed

 English 30,859 88.5 (± 1.2)

 Spanish 2,241 10.0 (± 1.1)

 Other language 438 1.4 (± 0.3)

Mother’s education

 < High school 3,197 14.0 (± 1.5)

 High school or equivalent 5,736 18.9 (± 1.5)

 Some college 8,549 26.2 (± 1.6)

 ≥ College degree 14,683 41.0 (± 2.0)

Poverty/annual household income
‡

 Above poverty (> $75,000) 13,148 34.3 (± 1.9)

 Above poverty (≤ $75,000) 11,337 32.5 (± 1.8)

 Below poverty 5,461 22.5 (± 1.7)

 Unknown 3,592 10.7 (± 1.1)

Number of children in household

 1 10,646 24.8 (± 1.5)

 2–3 19,689 62.3 (± 1.8)

 ≥ 4 3,134 12.9 (± 1.4)

Urban/rural residence
§

 Urban (MSA, principle city) 8,745 25.5 (± 1.6)

 Suburban (MSA, not principle city) 17,748 60.1 (± 1.8)

 Rural (non-MSA) 7,045 14.4 (± 1.1)
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Characteristics Unweighted
n

Weighted %
(± 95% CI*)

Region of residence

 Northeast 6,726 16.4 (± 1.2)

 Midwest 7,052 21.4 (± 1.3)

 South 12,299 37.9 (± 1.8)

 West 7,461 24.3 (± 1.9)

Influenza vaccination status

 ≥ 1 dose 20,617 59.6 (± 1.8)

 Not vaccinated 12,921 40.4 (± 1.8)

Patient reminder for influenza vaccination

 Received 7,553 22.0 (± 1.3)

 Not received 25,985 78.0 (± 1.3)

Provider recommendation for influenza vaccination

 Received 16,667 50.1 (± 2.0)

 Not received 7,023 22.5 (± 1.7)

 No provider visit 8,664 27.4 (± 1.5)

Provider recommendation/patient reminder

 Recommendation/reminder received 4,796 14.5 (± 1.1)

 Recommendation/no reminder received 11,871 35.6 (± 2.0)

 No recommendation/reminder received 674 1.8 (± 0.3)

 No recommendation/no reminder received 6,349 20.7 (± 1.7)

 No provider visit/reminder received 1,872 6.0 (± 0.7)

 No provider visit/no reminder received 6,792 21.3 (± 1.4)

*
CI = confidence interval half-width.

†
Race/ethnicity is based on parental report. Children of Hispanic ethnicity may be of any race. Children categorized as white, black, or other were 

identified as non-Hispanic. The other race category included children reporting Asian, American Indian or Alaska Native, Native Hawaiian or other 
Pacific Islander, other, or multiple (i.e. selected more than one race category) races.

‡
Poverty level was defined based on the reported number of people living in the household and annual household income, according the U.S. 

Census poverty thresholds (https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html).

§
MSA = metropolitan statistical area. MSA was based on parent/guardian respondent-reported city, state, county, and zip code of residence using 

the (https://www.census.gov/programs-surveys/metro-micro.html ) MSA definitions file.
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Table 2.

Weighted prevalence (%) of children 6 months–17 years whose parents received a patient reminder for 

influenza vaccination for their child, and children 6 months–17 years who received influenza vaccination 

stratified by parental receipt of a patient reminder, by state of residence, United States, National Immunization 

Survey-Influenza (NIS-Flu), April–June Interviews, 2013–14 influenza season

State of residence
Parental receipt of a

patient reminder

Influenza vaccination coverage* by
parental receipt of a patient reminder

PAR
†

Reminder
received

Reminder not
received

n % (± 95% CI
‡
) % (± 95% CI) % (± 95% CI) %

United States 33,538 22.0 (± 1.3) 73.7 (±2.7) 55.5 (±2.3)
§

6.7

Alabama 545 21.2 (± 7.4) 75.2 (±10.9)
∥

54.0 (±15.4)
§,∥ 7.7

Alaska 608 15.6 (± 4.7) 60.9 (±13.1)
∥

41.2 (±10.2)
§,∥ 6.9

Arizona 537 23.2 (±10.7)
∥

47.5 (±27.7)
∥

43.7 (±8.9) 2.0

Arkansas 586 20.4 (±11.7)
∥

69.6 (±19.5)
∥

47.7 (±29.5)
¶

8.6

California 655 24.8 (± 6.1) 77.7 (±8.3) 61.4 (±10.1)
§,∥ 6.2

Colorado 771 19.0 (± 4.9) 73.6 (±9.2) 52.7 (±11.0)
§,∥ 7.0

Connecticut 598 24.6 (± 6.6) 78.7 (±9.4) 67.9 (±8.8) 3.8

Delaware 672 25.2 (± 8.7) 68.6 (±22.7)
∥

61.2 (±14.1)
∥

3.0

District of Columbia 488 25.5 (±11.4)
∥

57.6 (±30.5)
∥

66.5 (±10.6)
∥

−3.5

Florida 533 21.6 (± 6.5) 78.5 (±13.0)
∥

44.4 (±9.6)
§

14.2

Georgia 525 21.6 (± 5.6) 66.7 (±12.9)
∥

56.5 (±9.6) 3.8

Hawaii 418 35.5 (± 8.7) 80.1 (±10.6)
∥

59.6 (±12.7)
§,∥ 10.9

Idaho 439 12.9 (± 5.7) 81.6 (±12.9)
∥

41.0 (±10.0)
§

11.3

Illinois 1,277 23.8 (± 7.4) 60.6 (±18.5)
∥

47.2 (±9.6) 6.3

Indiana 711 18.8 (± 4.8) 75.5 (±9.8) 37.6 (±7.8)
§

15.9

Iowa 550 20.4 (± 7.2) 74.6 (±16.7)
∥

42.2 (±9.5)
§

13.5

Kansas 433 19.9 (± 7.2) 73.9 (±13.1)
∥

64.7 (±10.6)
∥

2.8

Kentucky 490 17.4 (± 5.1) 73.3 (±12.7)
∥

43.8 (±9.6)
§

10.5

Louisiana 675 22.2 (± 9.9) 75.5 (±15.6)
∥

51.9 (±9.5)
§

9.2

Maine 552 24.1 (± 8.0) 79.8 (±11.0)
∥

55.2 (±13.5)
§,∥ 9.7

Maryland 594 28.9 (± 9.6) 67.0 (±15.4)
∥

65.1 (±10.6)
∥

0.8

Massachusetts 625 36.2 (±10.4)
∥

80.3 (±11.7)
∥

62.9 (±12.6)
§,∥ 9.1

Michigan 524 22.7 (± 7.8) 65.1 (±19.3)
∥

48.6 (±9.4) 7.2
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State of residence
Parental receipt of a

patient reminder

Influenza vaccination coverage* by
parental receipt of a patient reminder

PAR
†

Reminder
received

Reminder not
received

n % (± 95% CI
‡
) % (± 95% CI) % (± 95% CI) %

Minnesota 474 19.2 (± 7.7) 67.5 (±19.1)
∥

50.6 (±18.1)
∥

6.0

Mississippi 561 41.2 (±17.7)
∥

64.6 (±39.1)
¶

40.2 (±8.4) 20.0

Missouri 546 18.3 (± 5.4) 70.9 (±13.0)
∥

48.5 (±9.4)
§

7.8

Montana 516 16.8 (± 5.0) 72.5 (±13.2)
∥

46.4 (±8.5)
§

8.6

Nebraska 479 16.5 (± 8.7) 85.9 (±8.2) 40.7 (±22.2)
§,∥ 15.5

Nevada 708 26.3 (± 9.8) 74.6 (±15.8)
∥

46.0 (±8.0)
§

14.1

New Hampshire 632 23.1 (± 5.0) 80.8 (±7.7) 66.2 (±7.1)
§

4.8

New Jersey 661 19.2 (± 5.8) 85.4 (±8.3) 62.8 (±8.1)
§

6.5

New Mexico 737 22.9 (± 9.2) 78.0 (±12.9)
∥

67.7 (±14.4)
∥

3.4

New York 1,080 22.7 (± 4.8) 68.1 (±8.9) 64.3 (±8.5) 1.3

North Carolina 654 19.2 (± 7.0) 83.3 (±9.3) 63.2 (±11.0)
§,∥ 5.8

North Dakota 572 13.7 (± 4.4) 82.6 (±11.8)
∥

59.8 (±8.7)
§

5.0

Ohio 574 16.5 (± 5.2) 76.1 (±12.2)
∥

47.1 (±12.4)
§,∥ 9.2

Oklahoma 572 25.7 (±11.3)
∥

80.5 (±13.3)
∥

54.3 (±9.6)
§

11.0

Oregon 547 18.0 (± 5.2) 68.9 (±13.7)
∥

53.9 (±8.6) 4.8

Pennsylvania 1,425 24.3 (± 6.6) 83.6 (±6.9) 60.7 (±10.6)
§,∥ 8.4

Rhode Island 571 31.2 (±10.1)
∥

88.5 (±6.9) 72.8 (±8.7)
§

6.3

South Carolina 623 15.5 (± 4.3) 84.5 (±7.3) 56.8 (±9.6)
§

7.0

South Dakota 448 25.5 (± 8.4) 66.9 (±21.6)
∥

65.8 (±8.8) 0.4

Tennessee 521 19.2 (± 7.7) 72.8 (±11.3)
∥

73.2 (±12.5)
∥

−0.1

Texas 2,923 17.8 (± 4.0) 82.1 (±7.3) 59.3 (±7.7)
§

6.4

Utah 453 17.3 (± 5.5) 56.1 (±17.9)
∥

51.0 (±8.4) 1.7

Vermont 582 23.6 (± 8.0) 60.8 (±21.6)
∥

54.7 (±10.5)
∥

2.6

Virginia 688 19.9 (± 7.0) 55.7 (±18.8)
∥

63.5 (±11.0)
∥

−2.5

Washington 511 24.8 (± 7.2) 70.5 (±18.6)
∥

56.4 (±8.8) 5.8

West Virginia 649 22.3 (± 6.7) 74.6 (±13.8)
∥

47.2 (±9.4)
§

11.5

Wisconsin 464 30.8 (± 6.8) 77.6 (±10.6)
∥

46.8 (±8.9)
§

16.9

Wyoming 561 23.4 (±13.8)
¶

35.9 (±25.3)
¶

41.1 (±7.4) −3.1

*
Influenza vaccination coverage calculated by the Kaplan Meier method.
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†
PAR = population attributable risk. Population attributable risk is a measure to assess the potential contribution of patient reminder to the observed 

vaccination level and was calculated using the formula: P (PR-1) / [P (PR-1)+1], where P was the prevalence of receiving a patient reminder for 
influenza vaccination and PR was the prevalence ratio of vaccination by patient reminder.

‡
CI = confidence interval half-width.

§
Vaccination coverage among children for whom a patient reminder for influenza vaccination was received was significantly different statistically 

from children without a patient reminder. These estimates are also in bold.

∥
Estimates might not be reliable because confidence interval half-width is >10.

¶
Estimates not reliable because relative standard error is >0.3.
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Table 4.

Association of parental receipt of a patient reminder for influenza vaccination with demographic 

characteristics among children 6 months–17 years, United States, National Immunization Survey-Influenza 

(NIS-Flu), April–June Interviews, 2013–14 influenza season

Characteristics APR* ± 95% CI
†

AP
‡
 %

Child’s age

 6–23 months 1.33 (1.09–1.63) 27.6

 2–4 years 0.98 (0.80–1.21) 20.4

 5–12 years 1.08 (0.93–1.24) 22.4

 13–17 years Referent 20.7

Child’s sex

 Male 1.03 (0.92–1.16) 22.4

 Female Referent 21.7

Child’s race/ethnicity
§

 White, non-Hispanic Referent 19.8

 Black, non-Hispanic 1.29 (1.07–1.55) 25.6

 Hispanic 1.21 (0.97–1.50) 24.0

 Other, non-Hispanic 1.22 (0.97–1.53) 24.1

Language survey completed

 English Referent 21.9

 Spanish 1.11 (0.84–1.47) 24.3

 Other language 0.63 (0.42–0.94) 13.7

Mother’s education

 < High school Referent 21.8

 High school or equivalent 1.08 (0.85–1.37) 23.5

 Some college 0.97 (0.76–1.22) 21.0

 ≥ College degree 1.01 (0.80–1.28) 22.1

Poverty/annual household income
∥

 Above poverty (> $75,000) 0.98 (0.81–1.18) 22.5

 Above poverty (≤ $75,000) 0.95 (0.80–1.13) 21.8

 Below poverty Referent 23.0

 Unknown 0.80 (0.64–1.01) 18.5

Number of children in household

 1 Referent 21.1

 2–3 1.02 (0.89–1.17) 21.6

 ≥ 4 1.24 (1.01–1.52) 26.1

Urban/rural residence
¶

 Urban (MSA, principle city) 1.04 (0.86–1.25) 23.5

 Suburban (MSA, not principle city) 0.93 (0.79–1.10) 21.2

 Rural (non-MSA) Referent 22.7

Region of residence
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Characteristics APR* ± 95% CI
†

AP
‡
 %

 Northeast 1.20 (1.02–1.40) 24.7

 Midwest 1.07 (0.91–1.24) 21.9

 South Referent 20.6

 West 1.10 (0.92–1.31) 22.6

*
APR = Adjusted Prevalence Ratio. Estimates in bold are statistically significantly different from the referent (P < 0.05). All variables listed in the 

table were included in the model.

†
CI = Confidence Interval.

‡
AP = Adjusted Prevalence.

§
Race/ethnicity is based on parental report. Children of Hispanic ethnicity may be of any race. Children categorized as white, black, or other were 

identified as non-Hispanic. The other race category included children reporting Asian, American Indian or Alaska Native, Native Hawaiian or other 
Pacific Islander, other, or multiple (i.e. selected more than one race category) races.

∥
Poverty level was defined based on the reported number of people living in the household and annual household income, according the U.S. 

Census poverty thresholds (https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html).

¶
MSA = metropolitan statistical area. MSA was based on parent/guardian respondent-reported city, state, county, and zip code of residence using 

the (https://www.census.gov/programs-surveys/metro-micro.html) MSA definitions file.
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