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ABSTRACT
PURPOSE Many clinical preventive care services are recommended for adoles-

cents. Little is known about whether most adolescents have a sufficient number
of preventive care services visits over time to receive those services. We wanted
to measure how frequently adolescents who are insured either through private
insurance or government programs have preventive vs nonpreventive care visits.
METHODS We conducted a retrospective descriptive analysis based on claims

data from a large health plan in Minnesota with about 700,000 members. All
study patients were aged 11 to 18 years between January 1, 1998, and December 31, 2007. Our outcome measure was rates of preventive and nonpreventive
care visits.
RESULTS One-third of adolescents with 4 or more years of continuous enrollment
had no preventive care visits from age 13 through 17 years, and another 40%
had only a single such visit. Nonpreventive care visits were more frequent in all
age-groups, averaging about 1 per year at age 11 years, climbing to about 1.5
per year at age 17 years. Differences in rates between government insurance and
commercial insurance were small. In older adolescence, girls had more preventive
care visits and more nonpreventive care visits than did boys.
CONCLUSIONS Most adolescents come in infrequently for preventive care visits
but more often for nonpreventive care visits. We recommend using the same
approach in adolescence for preventive care that is being used in adults: the nomissed-opportunities paradigm. All visits by adolescents should be viewed as an
opportunity to provide preventive care services, and systems should be set up to
make that possible, even in busy practices with short encounters with a clinician.
Ann Fam Med 2010;8:511-516. doi:10.1370/afm.1188.
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uring the past 20 years, the number of clinical preventive care
services recommended for adolescents by national organizations have increased considerably. The American Academy of
Pediatrics’ Bright Futures1 and the American Medical Association (AMA)
Guidelines for Adolescent Preventive Services2 both recommend visits for
annual preventive care services for all patients aged 11 to 21 years. Little is
known, however, as to how often adolescents actually visit a medical ofﬁce
or their reasons for those visits. Thus, there is little agreement about how
best to deliver these preventive care services during those visits and scant
information on whether most adolescents have enough preventive care
medical encounters during the course of their teenage years to receive the
services recommended. It is also unknown whether they have a sufﬁcient
number total encounters (preventive and otherwise) to receive all of the
recommended services if the services are offered at every visit. Disparities
in care based on socioeconomic status have been found in many areas of
medicine and may exist here.
Some data exist suggesting that 13- to 18-year-olds visit the doctor less
often than most age-groups. In a cross-sectional study, Ma et al reviewed
National Ambulatory Medical Care Survey (NAMCS) medical visit data
for the period from 1993-2000.3 They found that adolescents aged 13
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to 18 years averaged 1.9 visits a year, lower than any
other age-group except adolescents aged 19 to 24
years. The National Health Interview Survey (NHIS)
found that in 1995, 90% of insured adolescents and
75% of uninsured adolescents had at least 1 physician
contact in the past year.4 No longitudinal data exist for
adolescents over a several year period.
This study was designed to quantify type and frequency of adolescent visits. Minnesota requires documentation of an up-to-date status of immunizations at
entrance to grade 7 (age 12 years for most children),
and a physical examination is strongly encouraged. We
were interested in the effect of state requirements on
preventive care visits, and even more interested in the
visit rates after that landmark year. We were also interested in the impact of the several covariates we could
test: age, sex, and insurance type (as a dichotomous
variable for socioeconomic status).
Speciﬁcally, this study was designed to answer the
following questions:
1. What is the frequency of preventive care and
other medical visits by adolescents for each year from
their 11th to their 18th birthday (cross-sectional study)?
2. What is the frequency of preventive care and
other medical visits over the entire period from age 13
to 18 years for those with continuous enrollment in a
single insurance plan for 4 or more years (longitudinal
study)?
3. Do these patterns vary according to the covariates of insurance type (public compared with private
pay), sex, or age?
We tested the following hypotheses: (1) adolescents
have few preventive care visits, (2) adolescents have
few nonpreventive care visits, (3) adolescents with
continuous coverage will have higher visit rates of both
visit types than those with shorter coverage, (4) girls
will have more visits than boys, and (5) socioeconomic
status will matter, that is, patients insured through
government-based programs will have a rate of both
visit types that is lower than the rate for those with
commercial insurance

METHODS
Data Sources
We performed an analysis of administrative data from
HealthPartners (a Minnesota health plan with 750,000
members), assessing primary care visit rates for all adolescent health plan members who had coverage from
January 1, 1998, through December 31, 2007. This
analysis evaluated rates for preventive care visits and
for all other visits that generated a claim with in- and
out-of-network clinicians in a primary care department (pediatrics, family medicine, internal medicine,
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or gynecology). For many years, the health plan has
covered annual well-child visits. Current Procedural
Terminology diagnosis (CPT/DX) codes 99381-99397
were used to deﬁne preventive care visits. Other visits
were deﬁned as all clinician visits that did not have one
of these preventive care visit CPT/DX codes. All data
were extracted from the HealthPartners claims database, and no chart review was performed. Insurance
type was determined by examining claims data.
This study was reviewed, approved, and monitored
by the HealthPartners Institutional Review Board.
Study Sample
The potentially eligible population included all
HealthPartners members who had at least one 11-year
through 18-year birthday during the period being
studied. HealthPartners enrolls about 15% of Minnesotans. There were 300,866 adolescent plan members
between 1998 and 2007 who were considered for these
analyses. Of the HealthPartners adolescent population, 93% was covered by commercial insurance and
7% by government insurance programs. For the state
of Minnesota, the ﬁgures for the same period are 72%
and 21%, respectively, with 7% having no insurance.
Because only those with insurance are found in this
data set, these data represent a best-case scenario.
To be included in the 1-year cross-sectional analyses by age, members had to be enrolled in the health
plan for at least 1 full year, allowing only an administrative gap of up to 32 days between birthdays. In each
calendar year about one-half the adolescents met that
criterion. Those with fewer than 333 days of continuous enrollment were not included in the study.
For longitudinal analyses looking at patterns in
preventive care visits over time, members had to be
enrolled in the health plan for 4 or more years with no
more than one 32-day gap per year between their 13th
and 18th birthday. This requirement eliminated 86.7%
of adolescent members. Insurance type was used as a
dichotomous variable to assess the impact of socioeconomic status on visit frequency.
Statistical Methods
All analyses were done using SAS 9.1.3 (SAS Institute,
Cary, North Carolina). For the cross-sectional study
sample we computed frequencies, means, and distributions stratiﬁed by ages 11 through 18 years. We used
linear regression to test for trends with age.
For the longitudinal study we used a 2-sided t test
to compare the average number of visits at each year of
age between insurance types (commercial and government/Medicaid), as well as between male and female
adolescents. We estimated adjusted visit rates for sex
and insurance type using linear regression.
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RESULTS

insured adolescents and 0.20 to 0.28 for governmentinsured adolescents. The difference in rates between
these insurance types was small. In terms of age, only
the differences between those aged 12 years and other
ages are large.
Nonpreventive care visits were more frequent than
preventive care visits in all age-groups, averaging about
1 per year at age 11 years, climbing to about 1.5 per
year at age 17 years (trend for age, P ≤.001 commercial
insured and P ≤.001 government insured). For those
younger than 15 years, there were more nonpreventive
care visits in government plan patients. At age 15 years
and older, nonpreventive care visits were more common
among those with commercial insurance (Figure 1).

We compared mean number of visits between the 2
study samples. The average number of nonpreventive
care visits for adolescents aged 15, 16, and 17 years
was higher in the cohort with 4 or more years of continuous insurance coverage. For example, among those
aged 16 years in the cross-sectional study sample, the
mean number of nonpreventive care visits was 1.36
and 1.47 for adolescents who had commercial and
government insurance, respectively, and 1.73 and 1.68,
respectively, among adolescents aged 16 years in the
longitudinal cohort. These differences were statistically signiﬁcant (P <.001). Among the populations
that had commercial and government insurance, there
were 27% more and 14% more nonpreventive care
visits, respectively in the 4-year cohort. The continuous enrollment sample is not representative, but rather
represents the absolute best possible conditions. Thus
these data will represent the most complete care being
given to adolescents.

Longitudinal Analyses
In the longitudinal analyses, we examined patterns in
preventive care and nonpreventive care visits among
the 40,043 adolescents who were continuously insured
for at least 4 years by either commercial or government programs. Again, this group would be expected
to get the most care.
The proportions of adolescents who had 0, 1, 2,
3, 4, and 5 or more preventive care visits during the
observation period are shown in Table 1. Thirty percent of adolescents with either insurance type had no
preventive care visits during this 4- to 5-year interval.
Another 41% of commercially insured and 36% of
government-insured adolescents had only 1 preventive care visit during this time. Only 1% of adolescents
with commercial insurance and 2% of those with gov-

Cross-Sectional Analyses
There were an average of 77,564 observations for each
year of age in the cross-sectional analysis. Forty-nine
percent of the adolescents observed were female.
The average number of preventive care visits per
year for adolescents with either commercial or government insurance was highest in those aged 12 years
(0.42, 0.45 respectively, difference; P = .814). For all
other ages the mean number of preventive care visits
per year ranged from 0.15 to 0.26 for commercially

Figure 1. Mean number of nonpreventive care visits by age and insurance type (commercial or government) in a sample of adolescents between the ages of 11 and 18 years, HealthPartners, 1998-2007.
Governmental nonpreventive care visits, P ≤.001 for trend

Commercial nonpreventive care visits, P ≤.001 for trend
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Table 1. Patterns in Health Care Utilization and Insurance Among Adolescents Aged 13 to 18 With
Continuous Health Insurance Enrollment, HealthPartners, 1997-2008
Nonpreventive Care
Visit Characteristics

Preventive Care, %

Commercial, %

Government, %

Commercial, %

Government, %

0

8

15

30

30

1

9

13

41

36

2

10

10

22

21

3

9

9

5

9

4

9

8

1

2

5 to 10

34

25

0

0

>10

20

20

0

0

No.

No.

No.

No.

P Value

Mean total visits, No.

6.83

6.41

.028

1.07

1.18

<.001

Mean visit rate per year

1.50

1.47

.570

0.23

0.27

<.001

Number of visits

P Valuea

Note: Among adolescents between the ages of 13 and 18 years with continuous enrollment (333 or more days between birthdays) for 4 or more years.
a

Comparing number of total preventive or nonpreventive care visits between insurance types.

ernment insurance had 1 preventive
Table 2. Adjusted Mean Number of Preventive and Nonpreventive
care visit each year.
Care Visits Among Continuously Enrolled Adolescents Between the
These patterns differed by sex.
Ages of 13 and 18 Years, HealthPartners 1998-2007.
The mean number of preventive care
Preventive
Nonpreventive
visits during the observation period
Care Visits
P
Care Visits
P
was 1.16 for female adolescents and
Characteristic
Mean No. (SD)
Value
Mean No. (SD)
Value
0.99 for male adolescents (P <.001).
Insurance type
The mean preventive care visit rates
Commercial
1.070 (0.947)
<.001
6.829 (6.756)
<.005
per year during this period for female
Government
1.1781 (1.094)
6.412 (8.009)
and male adolescents were 0.26 and
Sex
0.22 (P <.001), respectively. The
Female
1.162 (0.985)
<.001
7.729 (7.514)
<.001
Male
0.991 (0.916)
5.918 (5.937)
mean number of nonpreventive care
visits was 7.73 for girls and 5.92 for
Note: Among adolescents with continuous enrollment (333 or more days between birthdays) for 4 or more
years. Regression model adjusted mutually for insurance type and sex.
boys (P <.001). Finally, Table 2 shows
the mean and standard deviation for
preventive care and nonpreventive care visits, adjusted
lack of difference is likely due to efforts by the health
for sex and insurance type. This adjustment did not
plan to minimize disparities, which include ﬁnancial
change the means signiﬁcantly. Female adolescents aver- incentives for both clinicians and patients. As a part
aged 16% more preventive care visits and 30% more
of the quality incentive, clinicians are paid a bonus if
nonpreventive care visits than male adolescents.
they reach speciﬁed goals for preventive care visits for
government-insured patients, and the patients receive
a Target gift certiﬁcate for completing a preventive
DISCUSSION
care visit. In Minnesota, where immunization status
For members of a large Midwest health plan, we have
has to be updated for school attendance at grade 7
documented that one-third of adolescents with 4 or
and a physical is strongly encouraged, more than onemore years of continuous enrollment had no preventive half had a preventive care visit at age 11 or 12 years
care visits from age 13 through 17 years, and another
before entering the later period of preventive care visit
40% had only 1 such visit. They all had insurance
drought. In contrast, most patients are seen for nonprewithout a deductible or co-pay for such visits, and as
ventive care visits, averaging 1 to 2 such visits per year.
long-term health plan members, there should have
Although some have studied this issue, none have
been minimal problems getting established with a
reported on visit rates for the same individuals over
source of care. It is also worth noting that there was no time. All previous studies have been cross–sectional.
difference in preventive care visits between those on
Ma et al reviewed NAMCS medical visit data from
Medicaid and those with commercial insurance. This
1993-2000.3 They found that adolescents aged 13 to
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18 years averaged 1.9 visits per year, lower than any
other age-group except those aged 19 to 24 years (eg,
those aged 25 to 64 years averaged 3.1, and those aged
65 years and older averaged 6.1). General medical
examinations accounted for 7.5% of adolescent visits,
but male adolescents had another 3.7% for physical
examinations for extracurricular activities. These data
are similar to what we found. Rand et al reviewed the
1994-2003 NAMCS data and found 9% of adolescent
visits were for preventive care, but the rate declined
after age 14 years for female adolescents and after age
13 years for male adolescents.5 They found that “more
than 3 times as many preventive care visits were made
by early adolescents than by late adolescents.” Again
our results conﬁrm this ﬁnding. In a prepaid health
maintenance organization (Kaiser Portland) where
insurance is not a limiting factor, 69% of adolescents
aged 14 to 17 years had a primary care visit during 1
year, and 83%had a primary care visit during 2 years
(85% for girls and 81% for boys).6 Primary care visits accounted for 90% of all visits. Those who made
primary care visits averaged 2.5 such visits per year, a
ﬁnding similar to ours.
Another national survey, the National Health
Interview Survey (NHIS), found that in 1995, 90% of
insured adolescents had at least 1 physician contact in
the past year (mean = 2.8). This rate is slightly higher
than what we found.4 Klein et al surveyed 6,748 adolescents in 1997; 85% said they had had a well-patient
visit in the past year, 9% had a well-patient visit 1 to 2
years ago, and 6% had a well-patient visit more than 2
years ago.7 For those with no insurance, however, the
rates were 76%, 12%, and 12%, respectively. This rate
is a much higher than what we found and than found
in previously cited papers. We believe our claims data
are more accurate than patient survey data.
The problem with each of the above studies is that
they report group averages only for short periods,
which minimizes the serious differences among subgroups of adolescents, differences highlighted by the
current study.
Improvement efforts will require different interventions in various subgroups and at every opportunity. In
the current paradigm, most adolescent preventive care
services are provided only at preventive care visits. All
visits by adolescents should be viewed as an opportunity to provide preventive care services, and systems
should be set up to make that possible, even in busy
practices with short clinician encounters. Previsit planning can be done each day to determine what services
are needed for each of the scheduled patients. Electronic medical records systems can be used to remind
patients services are needed and recontact them if they
are overdue, and to remind clinicians of preventive
ANNALS O F FAMILY MEDICINE
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care services needed for each patient they see each
day. Standing orders can be used so nurses can provide
preventive care services even if the clinician neglects
to order them.
This study has some weaknesses. Most important
was the requirement for 4 or more years of continuous coverage for inclusion in the longitudinal analyses,
which necessitated the need to collect continuous data
from our database. (When a patient changes insurance
programs, there is no way to know whether that patient
has had a visit.) As a result, we undoubtedly selected
a more stable, more compliant subset of the whole
population, biasing our rates upward; thus, the samples
included in these analyses represent an optimal situation. As poor as they are, these rates probably overestimate how well we are doing at achieving preventive
care visits for the entire adolescent population. Another
limitation is that a small amount of misclassiﬁcation of
visit types may have occurred. Even so, all of these data
are likely to be more accurate than data collected from
patient surveys requiring patient recall. Many will argue
that conducting this study in an insured population is a
limitation. Minnesota has a very high rate of insurance
coverage. In addition, based on previous, unpublished
work at HealthPartners Research Foundation, comparisons of the health plan membership with the composition of the metropolitan area suggest that health plan
demographics mirror those of the metropolitan area.8,9
Finally, these data are from a single health plan in one
metropolitan area and may not be generalizable to
other areas and other health plans.
The AMA’s Guidelines for Adolescent Preventive
Services2 and the American Academy of Pediatrics’
Bright Futures1 both recommend annual preventive
care services visits for all patients aged 11 to 21 years.
These recommendations are being met by less than
2% of our sample. That adolescents are visiting the
doctor for other reasons, however, argues strongly for
using the same approach in adolescence increasingly
being used in adults for preventive care, the no-missedopportunities paradigm.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/8/6/511.
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