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H uman papillomavirus (HPV) is the most common sexu-

ally transmitted infection in the United States, causing 

genital warts and cervical and other cancers. It is esti-

mated that 79 million people are currently infected and 14 million 

people acquire new HPV infections each year in the United 

States.1 Furthermore, 17,500 female and 9300 male Americans 

are affected by HPV-associated cancers annually.2 The widespread 

availability of an HPV vaccine has the promise to reduce the 

spread of many infectious diseases, including several that lead 

to cancers.3,4 Despite the efficacy of HPV vaccines, their use con-

tinues to lag behind that of other immunizations (eg, the tetanus, 

diphtheria, and pertussis vaccine and the first of 2 doses of quad-

rivalent conjugate meningococcal vaccine) among the targeted 

age groups.5,6 Moreover, differences in vaccination rates may be 

systematically linked to sociodemographic characteristics and 

represent an inequality in care delivery.7,8 Therefore, increasing 

HPV vaccine use to the levels of other commonly administered 

immunizations and across at-risk populations is desirable.9

One tool for improving primary care quality, particularly for 

routine tasks such as immunization administration, is the elec-

tronic health record (EHR). EHRs have the ability to provide clinical 

reminders that support evidence-based care; as such, there is an 

expectation that such systems will improve care processes and 

outcomes. Prior study results have shown that uses of EHR and 

clinical decision support are associated with improvements in 

preventive care services, such as health behavioral counseling, 

screening tests, prevention and management of chronic diseases 

(eg, cancer and cardiovascular diseases), preventive medications 

prescribed, and vaccination.10-21 The promise of improved care was 

foundational to the US government’s Meaningful Use program to 

increase physicians’ adoption and implementation of EHR sys-

tems.22 Within that context, one can empirically test the question 

of whether EHRs with clinical reminders have improved adherence 

to HPV immunization guidelines.

The purpose of this article is to explore the relationships among 

EHR adoption, clinical reminder use, and HPV immunization rates. 
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ABSTRACT

OBJECTIVES: To study the association of using an 
electronic health record (EHR)’s clinical reminder 
functionality with increased human papillomavirus (HPV) 
vaccine administration among US office-based physicians.

STUDY DESIGN: National Ambulatory Medical Care Survey 
data from 2007-2012 were pooled together to determine if 
EHR systems that employ clinical reminders are associated 
with increased immunization rates in different populations.

METHODS: The administration of HPV vaccine served as 
the dependent variable, with the EHR reminder being the 
primary independent variable of interest. Logit regression 
was used to assess the relationship between using EHR 
reminders and HPV vaccine administration.

RESULTS: Analyses indicated that compared with physicians 
without clinical reminder functions, physicians with clinical 
reminder functions were more likely to order HPV vaccines. 
Clinical reminder functions were particularly effective at 
increasing HPV vaccine use among adolescent males.

CONCLUSIONS: Overall, physicians who report using clinical 
reminders were more likely to order HPV immunizations. 
However, the association of clinical reminders with HPV 
immunizations was not significant in the younger adolescent 
subpopulation. Further, given that HPV incidence decreases 
significantly even with small gains in vaccination rates, the 
increase in HPV immunizations found in the male population 
aged 11 to 21 years is promising. Therefore, targeting males 
to receive HPV vaccination immunizations through clinical 
reminders provides a positively disproportionate return on 
vaccination rates and disease burden.
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Data from the 2007-2012 National Ambulatory Medical Care Survey 

(NAMCS) are analyzed using logit model regressions, with HPV 

immunization rates as the dependent variable. The results include 

analyses of HPV vaccination rates across sociodemographic 

groups; a discussion of the findings’ implications and areas of 

future research are promulgated. 

The study’s findings address an important interest area for 

public health officials, policy makers charged with promoting 

EHR Meaningful Use criteria, those seeking equity in healthcare 

provision, and clinicians. For public health advocates, any tool 

that increases effective immunization adherence in support of 

disease prevention is an important contribution to the well-being 

of communities. Additionally, policy makers responsible for the 

Meaningful Use program need meaningful measurements to 

assess whether increased EHR adoption leads to better treatment 

modalities. Mitigating care delivery disparities is an important aim 

for many government programs, including Meaningful Use. Lastly, 

for clinicians, evidence that EHRs can help them deliver better 

care is needed to more effectively assess the return on investment 

associated with owning and operating such a technology.

METHODS
Data Source and Sample

This study used the 2007-2012 iterations of the NAMCS to assess 

the use of clinical reminders in relation to HPV immunization 

rates in visits to office-based physicians. The NAMCS is a national 

probability sample survey administered by the National Center for 

Health Statistics on behalf of the CDC that collects data on patient 

visits to non–federally employed office-based physicians. For each 

visit, physicians or staff members complete a 1-page survey con-

taining patient demographics, reasons for the visit, physician’s 

diagnoses, and medications ordered, supplied, administered, or 

continued during patient encounters. The NAMCS uses a multi-

stage probability sampling design, which allows for the generation 

of nationally representative estimates. 

This study analyzed visits by adolescents recommended to 

receive HPV vaccines to all office-based physicians, including 

primary care physicians, pediatricians, inter-

nists, obstetricians/gynecologists, and other 

specialists. Detailed descriptions of physician 

specialties are available from the authors and 

on the NAMCS website. HPV vaccination is 

recommended for both girls and boys at age 

11 or 12 years. Females aged 13 to 26 years and 

males aged 13 to 21 years who have not been 

vaccinated previously are also recommended 

to receive HPV vaccines.2 To estimate the 

influence of clinical reminders on HPV vac-

cines ordered or administered in the ambulatory setting during 

adolescent visits, the study analyzed 3 adolescent visit samples 

during 2007-2012: 1) visits with patients aged 11 to 12 years (3388 

visits), 2) visits with patients aged 11 to 18 years (14,354 visits), and 

3) visits with female patients aged 11 to 26 years and male patients 

aged 11 to 21 years (25,573 visits).

Measures

HPV vaccine immunization. The NAMCS contains data on medica-

tions ordered, supplied, administered, or continued during patient 

encounters. The outcome of interest in this study was a dichoto-

mous measure that identifies whether the physician ordered, 

supplied, administered, or continued HPV vaccine immunizations 

during adolescent patient visits.

Clinical reminder use. In the NAMCS survey, physicians reported 

whether their practices used an EHR system and, if so, which 

functionalities their EHR included. Based on physician-reported 

information regarding specific EHR functionalities used in their 

practices, the key independent variable of this study was related to 

physicians’ use of the clinical reminder function of the EHR. The 

clinical reminder was coded by examining physicians’ response 

to the question, “Does your practice have computerized capabili-

ties of providing reminders for guideline-based interventions or 

screening tests and how often is the capability used?” “Clinical 

reminder” was coded as "1" if the response was “Yes” and coded as 

"0" for those who responded “No,” “Unknown,” or “Yes, but turned 

off or not used.” In 2012, the NAMCS changed questions on specific 

EHR functionalities to differentiate between “routine use” and 

“nonroutine use” of specific functions such as clinical reminders.

Statistical Analysis

A cross-sectional analysis of pooled survey data was conducted. 

We used weighted multivariable logit regression to estimate the 

association of clinical reminder use with HPV vaccine immuni-

zation rates at adolescent visits. In each regression, we included 

interaction terms between a dichotomous indicator for patients’ sex 

(female) and clinical reminder use to examine how the association 

of clinical reminder use with HPV vaccine immunization rates varies 

between male and female adolescent patients. All of the regressions 

TAKEAWAY POINTS

A significant amount of time, effort, and money has gone into increasing the meaningful use 
of electronic health records (EHRs). This study’s findings demonstrate that: 

›› Using clinical reminders is strongly associated with higher vaccination rates for human 
papillomavirus (HPV). 

›› The adolescent male population has an especially higher HPV vaccination rate in the pres-
ence of clinical reminders. 

›› EHR-driven clinical reminders have the potential to increase preventive care among at-risk, 
but often neglected, subpopulations.
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controlled for potential confounders, including patient demographic 

characteristics (race/ethnicity), visit characteristics (ie, preventive 

care visits, patient’s own primary care physician), and other covari-

ates, such as metropolitan statistical area status and survey year. 

Instead of adjusted odds ratios, marginal effects of coefficients in 

logit regressions were estimated and presented in the subsequent 

result section because odds ratio interpretation of interaction terms 

in nonlinear models, such as logit models, are problematic.23,24

RESULTS
HPV Vaccine Immunization Rates by Clinical Reminder 
Use (unadjusted)

Survey-weighted descriptive statistics for HPV vaccine immuniza-

tions, clinical reminder use, and other covariates are reported in 

Table 1. From 2007 to 2012 in the United States, there were 89.1 

million office-based physician visits by adolescents aged 11 to 12 

years, 381.6 million ambulatory clinic visits by those aged 11 to 18 

years, and 672.7 million visits by female adolescents aged 11 to 26 

years and male adolescents aged 11 to 21 years. In ambulatory clinic 

visits by adolescents aged 11 to 18 years, approximately 40% were 

with clinical reminders. 

Table 2 presents survey-weighted rates of HPV vaccine immu-

nizations by clinical reminder use in the different samples of 

adolescent visits. The rate of HPV vaccine immunizations varied 

by the use of clinical reminder function. Compared with phy-

sicians without clinical reminder functions, physicians with 

clinical reminder functions were more likely to order HPV vac-

cines. The pattern holds consistently across patients’ sex and 

age-group samples. For example, in female patients aged 11 to 12 

years, HPV vaccines were ordered in 6.44% of encounters where 

a clinical reminder function was present and 5.24% when it was 

not. In visits by male patients aged 11 to 12 years, HPV vaccines 

TABLE 1. Descriptive Statistics

Aged 11-12 Years Aged 11-18 Years
Aged 11-26 Years (female)  
& Aged 11-21 Years (male)

Ratea (95% CI) Ratea (95% CI) Ratea (95% CI)

Dependent/key independent variables

HPV vaccine immunizations 0.032 (0.023-0.042) 0.029 (0.024-0.034) 0.021 (0.018-0.024)

Clinical reminder use 0.404 (0.363-0.446) 0.382 (0.352-0.412) 0.395 (0.368-0.422)

Patient characteristics

Female 0.477 (0.452-0.503) 0.522 (0.508-0.536) 0.671 (0.657-0.684)

Race/ethnicity

White, non-Hispanic 0.671 (0.642-0.700) 0.690 (0.666-0.715) 0.679 (0.656-0.702)

Black, non-Hispanic 0.121 (0.102-0.140) 0.111 (0.097-0.126) 0.120 (0.102-0.138)

Hispanic 0.079 (0.063-0.096) 0.073 (0.064-0.082) 0.077 (0.068-0.086)

Other race, non-Hispanic 0.129 (0.108-0.149) 0.126 (0.103-0.148) 0.125 (0.106-0.144)

Visit characteristics

Preventive care visits 0.281 (0.253-0.309) 0.255 (0.239-0.271) 0.307 (0.290-0.323)

Visit to own primary care physician 0.679 (0.648-0.711) 0.565 (0.540-0.589) 0.475 (0.453-0.498)

Other covariates

Metropolitan statistical area 0.875 (0.821-0.928) 0.877 (0.827-0.928) 0.887 (0.841-0.934)

Survey year

2007 0.154 (0.134-0.174) 0.175 (0.158-0.192) 0.174 (0.160-0.188)

2008 0.151 (0.127-0.175) 0.155 (0.139-0.171) 0.160 (0.146-0.175)

2009 0.160 (0.134-0.186) 0.162 (0.144-0.180) 0.163 (0.148-0.178)

2010 0.183 (0.156-0.210) 0.178 (0.161-0.194) 0.180 (0.165-0.195)

2011 0.190 (0.162-0.218) 0.174 (0.154-0.194) 0.167 (0.152-0.182)

2012 0.162 (0.144-0.180) 0.156 (0.141-0.172) 0.155 (0.141-0.170)

Observations 3388 14,354 25,573

Weighted counts 89,160,099 381,645,160 672,721,138

HPV indicates human papillomavirus.
aRates were weighted to yield national estimates.
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were ordered in 1.50% of encounters with clinical reminders and 

0.61% without. The subsequent section will detail further analysis 

on the statistical significance of these patterns, controlling for 

patient and visit characteristics.

Estimated Association Between Clinical Reminder Use 
and HPV Vaccine Immunization

Table 3 presents the differential estimated association of clinical 

reminder use with HPV vaccine immunizations by patient sex. 

Logit coefficients are presented in odd columns and marginal 

effects are presented in even columns. No statistically significant 

associations were found between clinical reminder use and HPV 

vaccine immunization in the samples of: 1) visits with patients aged 

11 to 12 years and 2) visits with patients aged 11 to 18 years. In visits 

with female patients aged 11 to 26 years and male patients aged 11 

to 21 years, use of clinical reminders was associated with a higher 

rate of HPV vaccine immunizations for male and female patients. 

Furthermore, the coefficients for the interaction term (Clinical 

reminder use × Female) were negative (marginal effect, –0.0136; 

P <.1), and the magnitude of the coefficients on the interaction is 

less than the magnitude of coefficients on clinical reminder use 

(marginal effect, 0.0164; P <.01). This indicates that the association 

of clinical reminder use with HPV vaccines ordered is greater in 

male encounters than in female encounters. 

Compared with male patients aged 11 to 21 years who visited 

physicians who did not adopt clinical reminders, male patients 

in the same age group who visited physicians who did use clinical 

reminders received more HPV vaccines, by 1.64 percentage points. 

This represents a relative increase of 146% from the mean probabil-

ity of HPV vaccine immunizations (1.12%). Compared with female 

patients aged 11 to 26 years who visited physicians who did not 

adopt clinical reminders, female patients in the same age group 

who visited physicians who did use clinical reminders received 

more HPV vaccines, by 0.28 percentage points. This represents a 

relative increase of 10.7% from the mean probability of HPV vac-

cine immunizations (2.61%).

We performed sensitivity tests to address concerns that the 

actual use of the reminder function, not merely the simple adop-

tion of clinical reminders, guarantees the improvement in care. 

Using 2012 data that are able to differentiate “routine use” and 

“nonroutine use” of clinical reminders, we compared rates of 

HPV vaccine immunizations by the level of clinical reminder use. 

Compared with physicians who did not adopt clinical reminders, 

physicians routinely using clinical reminders were more likely 

to order HPV vaccines (eAppendix Table [eAppendix available at 

ajmc.com]). On the other hand, physicians nonroutinely using 

clinical reminders were not consistently more likely to order HPV 

vaccines compared with physicians not adopting clinical remind-

ers. Thus, these results indicate that we may have underestimated 

the association of clinical reminder use with HPV vaccine immu-

nizations, which supports the robustness of our primary findings. 

DISCUSSION
Among physicians reporting that they used clinical reminders, the 

measure was positively correlated with HPV vaccine immuniza-

tions. The associations are greater in magnitude for males aged 

11 to 21 years than females aged 11 to 26 years. One explanation 

for this phenomenon is that physicians may consider HPV to be 

primarily a gynecological issue. Therefore, the reminder would 

have a greater impact in populations where the disease risk is less 

well understood.

No such associations of clinical reminder use and HPV vaccine 

immunizations were seen in the subpopulation of younger ado-

lescents. The difference between age groups suggests that certain 

behavioral characteristics associated with recommending the HPV 

TABLE 2. Rates of HPV Vaccinations by Clinical Reminder Use During Adolescent Visits

Rates of HPV Vaccinationa

PbWithout Clinical Reminder With Clinical Reminder

Aged 11-12 years

Male and female .0278 .0391 .232

Female .0524 .0644 .456

Male .0061 .0150 .196

Aged 11-18 years

Male and female .0245 .0361 .024

Female .0395 .0505 .162

Male .0084 .0200 .012

Aged 11-26 years (female) 
and 11-21 years (male)

Male and female .0181 .0260 .016

Female (aged 11-26) .0237 .0297 .156

Male (aged 11-21) .0007 .0018 .004

HPV indicates human papillomavirus.
aRates were weighted to be nationally representative.
bP values were obtained by χ2 test. 
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vaccine may be difficult to overcome in the younger population.25 

Given that HPV vaccine immunization is designed to have greater 

impact earlier in life, this result suggests that clinical reminders 

may not be adequate in increasing vaccination rates in this popula-

tion. It may be necessary to couple clinical reminders with other 

behavioral interventions for physicians. Tobacco use, in particular, 

merits attention, as those who smoke are at elevated risk for oral 

cancers that need HPV exposure to develop.26 

The significant increase in vaccination rates associated with 

clinical reminder use that we saw in the male population aged 11 to 

TABLE 3. Estimated Association of Clinical Reminder Use With HPV Vaccinations (logit coefficients/marginal effects)a

Dependent variable
HPV vaccine immunizations 

Aged 11-12 Years Aged 11-18 Years
Aged 11-26 Years (female) 
& Aged 11-21 Years (male)

Logit 
Coefficients

Marginal 
Effects

Logit 
Coefficients

Marginal 
Effects

Logit 
Coefficients

Marginal 
Effects

Key independent variables

Clinical reminder use
0.6785

(0.7195)
0.0180

(0.0191)
0.7159b

(0.3917)
0.0183b

(0.0106)
0.8354c 
(0.3790)

0.0164c 
(0.0080)

Female
2.4062d

(0.5693)
0.0640d 
(0.0148)

1.6131d 
(0.2920)

0.0411d 
(0.0082)

1.2279d 
(0.2872)

0.0242d 
(0.0062)

Clinical reminder use × Female
–0.5679
(0.6909)

–0.0151
(0.0183)

–0.4748
(0.4110)

–0.0121
(0.0108)

–0.6911b

(0.3995)
–0.0136b

(0.0082)

Patient characteristics

Race/ethnicity (ref: white, non-Hispanic)

Black, non-Hispanic
0.1247

(0.4555)
0.0033

(0.0120)
0.2517

(0.2179)
0.0064

(0.0056)
0.0987

(0.2068)
0.0019

(0.0041)

Hispanic
0.1245

(0.5022)
0.0033

(0.0133)
–0.0717
(0.2585)

–0.0018
(0.0066)

0.0065
(0.2284)

0.0001
(0.0045)

Other race, non-Hispanic
0.1222

(0.3764)
0.0033

(0.0099)
0.0857

(0.2289)
0.0022

(0.0059)
0.0513

(0.2358)
0.0010

(0.0046)

Visit characteristics

Preventive care visits
2.8643d 
(0.3203)

0.0762d 
(0.0127)

2.3012d 
(0.2068)

0.0587d 
(0.0057)

1.9800d 
(0.1680)

0.0390d 
(0.0043)

Visit to own primary care physician
2.8660d 
(0.8244)

0.0762d 
(0.0249)

1.5402d 
(0.2538)

0.0393d 
(0.0070)

1.5509d 
(0.1922)

0.0305d 
(0.0044)

Other covariates

Metropolitan statistical area
–0.4658
(0.5047)

–0.0124
(0.0133)

0.0772
(0.2483)

0.0020
(0.0063)

0.2554
(0.2856)

0.0050
(0.0056)

Survey year (ref: 2007)

2008
0.2796

(0.4600)
0.0074

(0.0122)
–0.1015
(0.2236)

–0.0026
(0.0057)

–0.2521
(0.2134)

–0.0050
(0.0042)

2009
–0.5883
(0.7371)

–0.0156
(0.0190)

–0.7022c

(0.3219)
–0.0179c 
(0.0082)

–0.7394d 
(0.2681)

–0.0145d 
(0.0055)

2010
–0.8425
(0.7305)

–0.0224
(0.0186)

–0.8384c 
(0.3727)

–0.0214c 
(0.0090)

–1.1411d 
(0.3383)

–0.0224d 
(0.0065)

2011
–0.1599
(0.4465)

–0.0043
(0.0119)

–0.4127
(0.2513)

–0.0105
(0.0065)

–0.5235c 
(0.2276)

–0.0103c 
(0.0046)

2012
–0.2624
(0.4934)

–0.0070
(0.0131)

–0.6454c 
(0.2653)

–0.0165c 
(0.0070)

–0.8271d 
(0.2414)

–0.0163d 
(0.0051)

Observations 3388 14,354 25,573

Weighted counts 89,160,099 381,645,160 672,721,138

HPV indicates human papillomavirus; Ref, reference group.
aFor each regression, the first column presents the logit coefficient and the second column presents the marginal effect of each covariate. Standard errors are in 
parentheses.
bP <.10.
cP <.05.
dP <.01.
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21 years is a promising avenue for intervention. For HPV, the disease 

burden for the individual and the population decreases signifi-

cantly even with small increases in vaccination rates.27 Given that 

males have a higher prevalence of HPV infections, they merit addi-

tional attention.28 Thus, targeting males to receive HPV vaccination 

immunizations through clinical reminders provides a positively 

disproportionate return on vaccination rates and disease burden. 

These results also suggest that barriers to HPV vaccination recom-

mendations may be less for males than females. Many parents are 

resistant to vaccination of their daughters due to the concern that 

the HPV vaccine may encourage sexual debut of their daughters.29,30 

Reviewing the control variables, several key observations can 

be made. As expected, preventive care visits were associated with 

significantly higher rates of HPV vaccination, along with visits 

to patients’ own primary care physicians. We saw no significant 

associations between race and HPV vaccination. This suggests 

that disparities in HPV preventive care may be minimal in this 

sample population. However, it is important to carefully monitor 

the traditionally underserved population, often with higher rates 

of cervical cancer, to ensure that access to preventive care visits is 

available in order to obtain HPV vaccines.25 

Limitations

There are limitations to this study. We used a cross-sectional snap-

shot to determine the correlation between clinical reminders and 

HPV vaccination rates; thus, we cannot establish a causal relation-

ship. It could be that physicians adopting new technology, such as 

EHRs, and clinical decision support systems tend to follow recently 

released recommendations on HPV vaccination. It is also possible 

that physicians who adhere to clinical guidelines on vaccination are 

more interested in and likely to adopt clinical support systems as 

tools to improve their quality of care. Furthermore, the lack of lon-

gitudinal data means that patients are not being tracked over time. 

Given that the HPV vaccine requires 3 doses to be administered over 

an extended period, it is not possible to assess whether reminders 

promote better completion of the recommended regime.31 

Additionally, the NAMCS cannot identify whether the vaccine 

order is for the first, second, or third dose of HPV vaccine. Besides, 

the NAMCS data set is a self-report survey by physicians and staff 

members, who may be prone to over- or under-report preventive 

services and EHR functionalities. Furthermore, the NAMCS does 

not sufficiently report on both patient and physician practice 

characteristics, and these unobservable characteristics, such as 

patient socioeconomic characteristics or physician age and years of 

practice, could confound the association between clinical reminder 

use and our outcome of interest. Finally, the NAMCS informa-

tion on the diversity and complexity of EHR systems and specific 

functionalities used in clinical practices was limited. Thus, we 

cannot fully identify whether and how different EHR systems and 

their clinical reminder functions help HPV vaccine orders in visits 

made by adolescents who are recommended to take HPV vaccines. 

In addition, this study could not address the impact of type of 

vendor, data architecture, and end-user interface.

Minority access to practices with high-functioning EHRs and the 

concomitant impact on preventive care is an area that merits more 

research. If EHRs produce a significant improvement in care quality, 

as most expect, then this trend represents an emerging disparity. 

Another area of research that needs further work is related to the 

herd immunity effect of HPV vaccines. If relatively small increases 

in vaccination rates lead to significantly large reductions in HPV 

infection rates, this needs to be better understood. 

CONCLUSIONS
Clinical reminders are positively correlated with better care pro-

cesses related to HPV vaccination. Promoting the routine use of 

clinical reminders for vaccination will yield significant benefits 

for the general population. Clinician-initiated recommendation is 

a key ingredient in starting successful HPV vaccinations.25,32 Thus, 

clinical reminders serve as an important gateway for physicians 

to initiate a conversation on HPV vaccination with families. This 

is especially important in addressing coverage in traditionally 

underserved populations. Especially for HPV vaccinations, where 

strong social barriers may exist in its disease etiology and cause, it 

is important to decrease other barriers for clinical opportunity.33  n
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eAppendix Table. Rates of Human Papillomavirus (HPV) Vaccine Immunizations by the Level of Clinical Reminder Use During 

Adolescent Visits (2012 NAMCS)a 

  Rates of HPV vaccineb Pc 

   Without clinical 
reminder 

Clinical reminder 
(routine use) 

Clinical reminder 
(nonroutine use) 

Aged 11-12 years Both male & female .0294 .0465 .0074 .305 
Female .0413 .0708 .0070 .246 
Male .0182 .0251 .0077 .633 

Aged 11-18 years Both male & female .0195 .0285 .0269 .594 
Female .0183 .0267 .0221 .629 
Male .0208 .0306 .0315 .689 

Aged 11-26 
(female) and 
11-21 years (male) 

Both male & female .0128 .0185 .0176 .585 
Female (age 11-26) .0100 .0141 .0092 .603 
Male (age 11-21) .0183 .0274 .0340 .570 

aThe analysis used the 2012 National Ambulatory Medical Care Survey. 
bRates were weighted to be nationally representative. 
cP values were obtained by χ2 test.  
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