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abstract OBJECTIVES: To assess the adherence of premature infants with the American Academy of
Pediatrics health supervision visit schedule, factors affecting adherence, and the association of
adherence with preventive care.

METHODS:Retrospective cohort of all infants #35 weeks’ gestation, born 2005 to 2009, receiving
care at a 30-site primary care network for at least 24 months (n = 1854). Adherence was
defined as having a health supervision visit within each expected time period during the first
18 months of life. Logistic regression identified sociodemographic and medical factors
associated with nonadherence and risk-adjusted association between nonadherence and
outcomes.

RESULTS: Only 43% received all expected health supervision visits. Those with Medicaid
insurance (adjusted odds ratio [AOR] 0.46, 95% confidence interval [CI] 0.35–0.60), a visit
without insurance (AOR 0.46, 95% CI 0.32–0.67), chronic illness (AOR 0.7, 95% CI 0.51–0.97),
and black race (AOR 0.7, 95% CI 0.50–0.98) were less adherent, whereas provider continuity
of care (AOR 2.89, 95% CI 1.92–4.37) and lower birth weight (AOR 1.67, 95% CI 1.02–2.73)
increased adherence. Infants ,100% adherent were less likely to be up to date with
immunizations and receive recommended preventive care. In nearly half of missed visit
windows, no health supervision visit was scheduled.

CONCLUSIONS: Fewer than half of premature infants were fully adherent with the preventive
health schedule with associated gaps in health monitoring and immunization delays. These
data suggest the importance of health supervision visits and the need to explore scheduling
facilitators for those at risk for nonadherence.

WHAT’S KNOWN ON THIS SUBJECT: Premature
infants are at risk for medical and
neurodevelopmental sequelae. Close monitoring
is an important role for primary care providers.
Premature infants have high use of health care
services; however, little is known about the role
of health supervision visits.

WHAT THIS STUDY ADDS: This study explores the
utilization and value of health supervision visits
for premature infants. Fewer than half were
found to be fully adherent to the health
supervision visit schedule, resulting in preventive
care gaps and immunization delays.
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There is increased interest in
providing high-quality, high-value
care within the United States health
care system, including the role of
health supervision, or “well-child,”
visits. The American Academy of
Pediatrics (AAP) recommends
periodic health supervision visits
throughout childhood.1 These age-
focused visits serve as an opportunity
to assess growth, nutrition, screen for
sequelae, survey development,
provide guidance, and ensure
immunization adequacy. These visits
may have greater importance for
premature infants who are at
increased risk for medical and
neurodevelopmental sequelae.2–15

There are few studies assessing
adherence with health supervision
visits in the general pediatric
population and fewer in high-risk
populations. According to Medical
Expenditure Survey data, infants
were found to be 83% adherent with
the age-specific number of visits
recommended by the AAP.16 Partly
due to variation in the definition of
adherence, reported rates range
from 8.7% to 86.6%, with infants
having greater adherence than
older children.16–28 These studies
mainly involve claims and surveys,
with surveys more likely to reflect
increased adherence with care.29

Children with special health care
needs have been reported to have
similar or higher rates of adherence
compared with those without
special needs.16,19 There has been
only 1 study, limited to children
receiving Medicaid, that compared
late preterm to term children and
found similar rates of adherence.18

Data about adherence rates for
lower birth weight premature
infants are lacking. Similarly, there
is little research on the impact of
health supervision visit adherence
on outcomes, with most studies
focusing on improved immunization
rates.24,26,30–33 To our knowledge,
no studies used an electronic health

record to assess actual adherence to
health supervision visits.

The purpose of this study was to
explore the impact of preterm birth
on adherence with the preventive
health care visit schedule from 1 to
18 months of life, for a potential
maximum of 8 recommended visits;
factors affecting adherence; and the
association of adherence with the
receipt of preventive care.

METHODS

Setting and Study Population

A retrospective cohort design
evaluated care received by preterm
infants (defined by a gestational age
of $22 and #35 weeks) in the
primary care network at The
Children’s Hospital of Philadelphia
born January 1, 2005, to January 1,
2009, who presented for primary
care within 168 days of age (n =
2147). The network included 30
urban and suburban sites in
Pennsylvania and New Jersey. The
168-day limit was selected as it
corresponded to the upper age limit
for the 4- to 5-month visit using the
Pennsylvania Early and Periodic
Screening, Diagnosis, and Treatment
Program Age Requirements for
Screening Visits Desk Guide.34

Infants presenting after this
threshold may (1) have transferred
into the practice from another
practice, or (2) have significant
illness severity during initial
hospitalization that resulted in
discharge after 168 days, and thus
their use of preventive visits may
not be typical of most premature
infants. Infants who did not have at
least 1 primary care visit between
365 days of life and before 2 years of
age were excluded to eliminate those
who had left the network and thus
were lost to follow-up (n = 250).
Infants with congenital anomalies or
cancer were excluded, as their
outpatient use may be atypical (n =
43). The remaining 1854 (86%) met
eligibility criteria. The Children’s

Hospital of Philadelphia Institutional
Review Board approved this study.
Patient information was
documented by providers during
health care encounters in the
electronic health record using the
EPIC Hyperspace system (EPIC
manufacturing, Verona, WI).35

Definition of Adherence With Health
Supervision Visits

Adherence with health supervision
visits was defined as having a health
supervision visit within an expected
age-based time period up to
18 months of age, as defined by the
Pennsylvania Early and Periodic
Screening, Diagnosis, and Treatment
Guide which is based on the AAP
Bright Futures Guidelines.1 We
examined visits during the following
time periods in months (days): 1
(0–46), 2–3 (47–107), 4–5
(108–168), 6–8 (169–260), 9–11
(261–365), 12 (366–412), 15
(413–504), and 18 (505–641).

The pool of eligible visits was
limited to encounters identified as
office visits for health supervision
with a physician or nurse
practitioner in the primary care
practices. Health supervision visits
were identified using International
Classification of Diseases, Ninth
Revision (ICD-9) codes V20.0, V20.1,
V20.2, or V70.0. Visits with an ICD-9
principal diagnosis indicating
laboratory assessment, or
administrative encounter with no
other diagnosis codes, were
excluded after examination of the
office note verified that no health
supervision occurred during the
visit.

As premature infants may miss early
visits due to neonatal hospitalization,
we used a percentage of expected
visits to determine adherence.
Adherence percentage was delineated
into 3 categories: 100%, 75% to 88%,
and ,75%. As there were
a maximum of 8 possible health
supervision visits in our study design,
88% was the maximum adherence if
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a child missed 1 health supervision
visit. The maximum number of visits
decreased if a child’s initial
hospitalization was longer than the
time period for a recommended early
visit. For these infants, the
denominator of expected visits was
decreased by the number of visits
missed due to the initial
hospitalization. As a secondary
analysis, adherence was assessed as
missing 0, 1, 2, and 3 or more health
supervision visits in the expected
time periods. Finally, we reran the
models by using the total number of
health supervision visits, regardless
of timing of visits, and assessed
impact on outcomes.

Confounding Variable Definitions

Gestational age, birth weight,
ethnicity, and race were classified
based on information recorded in the
record. As household income
information was not available, zip
code–level median income was used
as a proxy. Insurance type was
divided into 3 exclusive categories:
any visit without insurance, any use
of federal Medicaid insurance without
ever being uninsured (including the
Children’s Health Insurance
Program), and sole use of private
insurance during the study period.
Provider continuity of care was
determined using the formula
described by Bice and Boxerman36

(range 0–1) with 1 representing
continuity with 1 provider for all
health supervision visits, and
0 representing different providers for
each visit.

Bright Futures recommends that
additional visits should be considered
if there are “variations from normal.”1

Thus, we examined whether any
planned additional visits, not coded
as health supervision visits, occurred
over the first 18 months of age. Any
encounters with a visit reason listed
as “recheck,” “weight check,” or
“recheck weight” were included. The
remaining office visits were coded as
sick or nurse immunization visits
based on an examination of the office

note and ICD-9 diagnosis codes.
Additional planned, sick, and nurse
immunization visits were expressed
in terms of rate per month. The
number of eligible months varied for
each patient and was calculated by
using the time from the first to the
last visit in our database. Chronic
illness was identified if any of the
following complications of preterm
birth associated with increased health
care use37,38 or other chronic
conditions were noted:
bronchopulmonary dysplasia,
necrotizing enterocolitis,
intraventricular hemorrhage, asthma,
seizures, short bowel syndrome,
ventriculo-peritoneal shunt,
colostomy, ileostomy, gastrostomy,
tracheostomy, or supplemental
oxygen.

Preventive Care Outcome Variable
Definitions

Measures indicated as “to be
performed” per the AAP Periodicity
Schedule were identified and the
following were assessed:
developmental assessment;
immunizations excluding influenza
and Synagis; and the ordering of
hematocrit, hemoglobin (Hgb), or
complete blood count before
completion of the 12-month visit
window. Based on current
guidelines,39 the ordering of lead
testing before completion of the
12-month visit window was assessed
only for patients receiving Medicaid.
All primary care encounters during
the study period, including
non–health supervision visits, were
included to determine if
recommended care was performed.

To determine if a health supervision
visit was missed because it was never
scheduled, we assessed whether
a health supervision visit was
scheduled within the expected
window and if other primary care
encounters occurred during the
window. The following were hand-
coded at visit level for all windows
with missed health supervision visits:

health supervision visit was
scheduled, no show or cancellation of
health supervision visit; sick or nurse
immunization visit, planned
additional visit; left without being
seen, conversion of a health
supervision visit to a sick or nurse
immunization visit.

Data Analysis

For univariable analysis, x2 analysis
and binary logistic regression
identified factors associated with
adherence with health supervision
visits. A multivariable logistic
regression model quantified the
association of these factors on
adherence. As birth weight and
gestational age are collinear
variables, only birth weight was
included in the models. To control
for the clustering of outcomes
within primary care sites, these
analyses and all subsequent
multivariable analyses were
performed by using robust SEs and
fixed practice effects. To assess how
adherence was associated with
outcomes, multivariable logistic
regression models were constructed
with the 3 percentage categories of
adherence or the 4 categories of
missed visits as independent
predictor variables and each
outcome listed previously as
dependent variables. Reasons for
missing a health supervision visit
were quantified by percentage
categories of adherence. Risk-
adjusted probabilities were
determined from the logistic
regression models by using marginal
standardization.40

RESULTS

Patient and visit characteristics are
shown in Table 1. Fewer than half of
the children, 43% (803), were
adherent for all expected health
supervision visits, with 35% (655)
adherent for 75% to 88% of the visits
and 21% (396) adherent for,75% of
the visits. Adherence decreased after
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the 6- to 8-month window. Most, 77%
(1432), had additional planned visits;
nearly all, 96% (1777), had at least 1
sick visit; and 70% (1300) had nurse
immunization visits during the study
period.

Factors Affecting Adherence

Several factors were associated with
adherence in multivariable analyses
(Table 2). Any use of Medicaid
insurance (adjusted odds ratio [AOR]
0.46, 95% confidence interval [CI]
0.35–0.60), any visit without
insurance (AOR 0.46, 95% CI
0.32–0.67), chronic illness (AOR 0.7,
95% CI, 0.51–0.97), and black race
(AOR 0.70, 95% CI 0.50–0.98) were

associated with decreased adherence.
Provider continuity of care for health
supervision visits using a 10% change
in Bice score (AOR 2.89, 95% CI
1.92–4.37) and birth weight ,1000 g
(AOR 1.67, 95% CI 1.02–2.73) were
associated with increased compliance.

Impact of Adherence on Outcome

Compared with those 100% adherent,
being less adherent was associated
with several outcomes after controlling
for patient and visit characteristics
(Table 3). Predicted probabilities for
the average patient are shown in Fig 1.
Children who were 75% to 88%
adherent were at increased risk for
immunization delay at the completion

of the 4- to 5-, 6- to 8-, 15-, and
18-month windows with a 62%
predicted probability (AOR 0.36, 95%
CI 0.25–0.52) of being up to date (UTD)
at 18 months compared with 82% for
fully adherent patients. Children who
were ,75% adherent were at
increased risk for immunization delays
at the completion of all visit windows,
with a 33% (AOR 0.11, 95% CI
0.07–0.18) predicted probability of
being UTD at 18 months. Children
who were 75% to 88% adherent were
at increased risk of not having
development assessed (AOR 0.76, 95%
CI 0.59–0.98), and those who were
,75% adherent were additionally at
increased risk of not having Hgb (AOR

TABLE 1 Patient and Visit Characteristics Per Adherence Category

Adherent with all expected health supervision visits, n (%) Total,
n = 1854

100%,
n = 803 (43)

75%–88%,
n = 655 (35)

,75%,
n = 396 (21)

P

Adherent with individual health supervision visits, mo, n (%)
4–5, n = 1854 1679 (91) 803 (100) 608 (93) 268 (47) ,.0001
6–8, n = 1854 1694 (91) 803 (100) 625 (95) 266 (47) ,.0001
9–11, n = 1854 1577 (85) 803 (100) 561 (86) 213 (50) ,.0001
12, n = 1854 1400 (76) 803 (100) 448 (68) 149 (48) ,.0001
15, n = 1854 1299 (70) 803 (100) 371 (57) 125 (47) ,.0001
18, n = 1854 1478 (80) 803 (100) 506 (77) 169 (50) ,.0001

Additional visits
Patients with planned visits, n (%) 1432 (77) 660 (82) 508 (78) 264 (67) ,.0001
Patients with sick visits, n (%) 1777 (96) 785 (98) 631 (96) 361 (91) ,.0001
Patients with nurse immunization visits, n (%) 1300 (70) 639 (80) 433 (66) 228 (58) ,.0001
Average sick visits/mo, mean 6 SD 0.36 6 0.29 0.42 6 0.32 0.34 6 0.25 0.27 6 0.24 ,.0001
Average planned visits/mo, mean 6 SD 0.10 6 0.10 0.11 6 0.11 0.09 6 0.09 0.08 6 0.09 ,.0001
Average nurse immunization visits/mo, mean 6 SD 0.12 6 0.13 0.15 6 0.13 0.11 6 10.12 0.09 6 0.13 ,.0001
Provider continuity of care
(health supervision visits), mean 6 SD

0.51 6 0.32 0.53 6 0.31 0.51 6 0.31 0.46 6 0.36 .003

Boys, n (%) 929 (50) 389 (48) 347(53) 193 (49) .1878
Birth weight, g, n (%) ,.0001
2500+ 230 (12) 101 (13) 92 (14) 37 (9)
1500–,2500 1059 (57) 476 (59) 393 (60) 190 (48)
1000–1500 337 (18) 137 (17) 99 (15) 101 (26)
,1000 209 (11) 87 (11) 61 (9) 61 (15)

Gestational age, wk, n (%) .0012
34–#35 426 (23) 169 (21) 169 (26) 88 (22)
32–,34 479 (26) 214 (27) 166 (25) 99 (25)
28–,32 440 (24) 187 (23) 141 (22) 112 (28)
,28 191 (10) 69 (9) 56 (9) 66 (17)

Ethnicity/Race, n (%)
Non-Hispanic 1799 (97) 778 (97) 635 (97) 386 (97) .8415
Black or African American 799 (43) 156 (19) 343 (52) 300 (76) ,.0001
White 767 (41) 491 (61) 226 (35) 50 (13)
Asian 34 (2) 19 (2) 12 (2) 3 (0.1)
Other 254 (14) 137 (17) 74 (11) 43 (11)

Insurance group, n (%) ,.0001
All private 875 (47) 536 (66) 264 (40) 75 (19)
Any Medicaid 641 (35) 158 (20) 263 (40) 220 (56)
Any self-pay 338 (18) 109 (14) 128 (20) 101 (26)
Chronic illness 427 (23) 134 (17) 150 (23) 143 (36) ,.0001
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0.33, 95% CI 0.22–0.56) or lead (AOR
0.41, 95% CI 0.22–0.79) measured by
12 months.

The regression model was rerun
assessing outcomes based on the
number of health supervision visits
missed within expected time periods
(Table 4). Missing at least 1 visit
increased the risk for immunization
delay at the completion of the 6- to 8-,
15-, and 18-month windows. Missing
$3 visits was associated with
immunization delay at all ages and
the reduced likelihood of receiving
developmental assessment, Hgb, or
lead testing. To control for the
possibility of odds ratios being

inflated due to the high rates of
nonadherence, the model was rerun
using categorical predicted means for
both percentage adherent categories
and for the number of missed health
supervision visits. The findings were
unchanged in both instances.

Fourteen percent (260) of the
children had health supervision visits
outside the expected time periods.
Using the total number of health
supervision visits regardless of
timing, outcomes were unchanged.

Missing Health Supervision Visits

There were 2071 windows with
missed health supervision visits

(Table 5). We found that in 49%
(1012) of those windows, a health
supervision visit had never been
scheduled. A non–health supervision
visit within the primary care
office occurred in 42% (425) of
those windows. In windows with
a scheduled health supervision visit,
the most common reason for
a missed visit was a no show (n =
718, 68%).

Approximately one-fifth of health
supervision visits were scheduled
outside of the expected window,
resulting in 2 visits in 1 window and
a missed visit in an adjoining
window. The median interval
between same-window visits in the
first year of life was 52 days
(interquartile range 35–70). We also
found instances in which health
supervision visits were converted to
sick or nurse immunization
encounters resulting in missed
health supervision visits.

DISCUSSION

Although considered a high-risk
group, only 43% of the premature
infants in this study were fully
adherent with the AAP health
supervision visit schedule. This is
lower than the Medical Expenditure
Study and the National Committee
for Quality Assurance’s Health Plan
Employer Data and Information
Set.41 According to recent Health
Plan Employer Data and Information
Set data, 76.9% to 79.0% of
commercially insured infants and
61.6% of those on Medicaid had 6 or
more well-child visits in the first
15 months of life. We found gaps in
health monitoring of this high-risk
group and delays in immunizations
that persisted throughout most of
the first 18 months of life. The most
common reason a health supervision
visit was missing from a window was
that it had never been scheduled in
that window.

There has been limited research
exploring the effectiveness of

TABLE 2 Predictors for Adherence With All Recommended Health Supervision Visits

AOR (95% CI) P

Zip code level median income 1.01 (1.00–1.02) .10
Chronic illness 0.7 (0.51–0.97) .03
Race
White Reference Reference
Black/African-American 0.70 (0.50–0.98) .04
Other 1.31 (0.85–2.00) .22

Birth weight category, g
2500+ Reference Reference
1500–,2500 1.51 (1.04–2.20) .04
1000–,1500 1.42(0.90–2.25) .13
,1000 1.67 (1.02–2.73) .03

Insurance group
Private Reference Reference
Any Medicaid 0.46 (0.35–0.60) ,.0001
Any self-pay 0.46 (0.32–0.67) ,.0001

Provider continuity of care (health supervision visits) 2.89 (1.92–4.37) ,.0001
Sick visits/mo 1.54 (0.97–2.43) .06
Planned additional visits/mo 2.99 (0.65–13.74) .15
Nurse immunization visits/mo 1.74 (0.57–5.29) .33

TABLE 3 Impact of Adherence on Outcome by Percent Adherent Category

75–,88% Adherent ,75% Adherent

AOR (95% CI) P AOR (95% CI) P

Immunizations UTD by mo
2–3 0.95 (0.50–1.79) .87 0.21 (0.12–0.37) ,.0001
4–5 0.51 (0.29–0.91) .02 0.12 (0.07–0.21) ,.0001
6–8 0.74 (0.56–0.97) .03 0.40 (0.24–0.67) .0004
12 0.80 (0.60–1.06) .12 0.59 (0.34–1.01) .054
15 0.25 (0.18–0.37) ,.0001 0.11 (0.07–0.16) ,.0001
18 0.36 (0.25–0.52) ,.0001 0.11 (0.07–0.18) ,.0001

Development assessed 0.76 (0.59–0.98) .04 0.11 (0.06–0.21) ,.0001
Hgb/Hct/CBC testing ordered by 12 mo 1.03 (0.7–1.52) .87 0.33 (0.22–0.56) ,.0001
Lead testing (Medicaid patients) ordered by 12 mo 1.37 (0.80–2.33) .25 0.41 (0.22–0.79) .007

Adjusted for median income, sick visits per month, planned additional visits per month, nurse immunization visits per
month, chronic illness, race, birth wt category, and Bice score using multivariable logistic regression models. CBC,
complete blood count; Hct, hematocrit.
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preventive care visit adherence in
the pediatric population. Similar to
our findings, several studies have
shown an UTD immunization status
to be associated with greater
adherence to health supervision
visits.24,26,30–33 Being adherent with
preventive care visits has been
shown to decrease the likelihood of
avoidable hospitalizations,19,24,42,43

and missing visits was associated
with increased risk of emergency
department visits.22 Besides
immunization delays, we found that
developmental assessment, and

anemia and lead screening, were less
likely to occur if a child was not fully
adherent to the health supervision
visit schedule.

Risk factors associated with
nonadherence in our study included
lack of private insurance, black
race, and chronic illness. Several of
these factors have been shown to
affect adherence for the general
pediatric population. Children with
Medicaid have been found to
have low adherence with health
supervision visits,17,18,24,44 and
black race was the strongest

predictor for inadequate health
supervision care when using
national survey data.25 Similar to
our findings, other general pediatric
studies have found provider
continuity of care to be a strong
predictor for receipt of preventive
care services.45–51

In contrast to other studies in which
special health care needs have been
associated with increased
adherence,16,19,20,52 chronically ill
premature infants were less
likely to be adherent with the
preventive health schedule.
However, we found an opposite
relationship between extreme
prematurity and chronic illness with
regard to adherence (Table 2). This
may reflect our definition of chronic
illness that included illnesses not
only seen in extremely premature
infants.

Despite most children in our study
having additional visits,
immunization delays and gaps in care
due to missed preventive visits were
found. Similar to our findings,
frequent non–health supervision
pediatric visits by premature infants
have been documented by
others.18,37,38 The AAP has a policy
statement addressing community
readiness when discharging high-risk
infants.53 Educating families about
the role of health supervision visits

FIGURE 1
Predicted probabilities of selected outcomes for the average patient, stratified by adherence category. Error bars present 95% CIs for each predicted
probability.

TABLE 4 Impact of Adherence on Outcome by Number of Health Supervision Visits Missed Within
Expected Time Periods

1 Missed Visit,
n = 478 (26%)

2 Missed Visits,
n = 286 (15%)

3+ Missed Visits,
n = 287 (15%)

AOR (95% CI) P AOR (95% CI) P AOR (95% CI) P

Immunizations
UTD by mo
2–3 1.01 (0.49–2.09) .98 0.44 (0.23- 0.85) .01 0.19 (0.1–0.36) ,.0001
4–5 0.63 (0.33–1.21) .16 0.27 (0.15–0.46) ,.0001 0.09 (0.06–0.16) ,.0001
6–8 0.71 (0.53–0.95) .02 0.75 (0.53–1.05) .09 0.32 (0.19–0.55) ,.0001
12 0.77 (0.57–1.03) .08 0.84 (0.59–1.21) .36 0.51 (0.29–0.92) .03
15 0.25 (0.18–0.36) ,.0001 0.21 (0.13–0.35) ,.0001 0.09 (0.06–0.14) ,.0001
18 0.37 (0.26–0.54) ,.0001 0.26 (0.17–0.39) ,.0001 0.09 (0.05–0.14) ,.0001

Development assessed 0.83 (0.64–1.08) .16 0.42 (0.3–0.59) ,.0001 0.07 (0.03–0.16) ,.0001
Hgb/Hct/CBC testing

ordered by 12 mo
1.20 (0.80–1.79) .38 0.63 (0.38–1.07) .09 0.27 (0.16–0.45) ,.0001

Lead testing (Medicaid
patients) ordered
by 12 mo

1.47 (0.87–2.49) .15 1.13 (0.5- 2.56) .77 0.28 (0.13–0.64) .002

Adjusted for median income, sick visits per month, planned additional visits per month, nurse immunization visits per
month, chronic illness, race, birth weight category, and Bice score for continuity of care. All AORs are compared with the
reference group of 0 missed health supervision visits. CBC, complete blood count; Hct, hematocrit.
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and how these differ from other visits
their child will be having is an
important consideration in discharge
preparation.

We found that nearly half of missed
health supervision visits were never
scheduled in the windows when
due, and in some cases children
were in the practice for other
reasons during those missed visit
windows. The benefit of scheduling
health supervision visits was
demonstrated in a recent study
exploring delivery of well-child care
at acute visits. For those who were
not UTD, 28% to 45% did not
schedule a well-child visit. However,
if a well-child appointment was
scheduled for those not UTD,
appointments occurred 65% to 77%
of the time.54 Our findings regarding
scheduling issues bear scrutiny by
practices of barriers to scheduling,
mechanisms by which to recognize

the need to schedule patients when
they appear in the practice for other
reasons, and the use of non–health
supervision encounters as a way to
provide preventive care for high-
risk infants.

Limitations for our study included
not being able to assess the impact
of hospitalizations and emergency
department visits on adherence, as
this information was not available
for the entire cohort. In addition, we
could not assess how specialty visits
affected adherence, as only a few
specialty practices were on the
electronic health record during the
study period. Children without 2 or
more consecutive health supervision
visits and who never returned for
any visit were assumed to have left
the practice. This could have
overestimated adherence, as we
potentially eliminated children
whose missed visits were the result

of not seeking any health care. In
this case, our results underestimate
the effect of nonadherence and
outcomes. Household income,
census tract, or block group area
information was not available,
necessitating the use of the zip code
as a socioeconomic proxy, which
could have resulted in detecting
a smaller effect. As this study
reflects 1 pediatric hospital network
in which most providers are
physicians, this may limit
generalizability to nonphysician
models of health supervision.

CONCLUSIONS

In summary, only 43% of premature
infants were fully adherent with the
AAP health supervision schedule
during the first 18 months of life. In
nearly half of the windows with
missing health supervision visits,
a visit had not been scheduled. A
primary care encounter occurred in
42% of those windows. Adherence
with health supervision visits
appeared to play an important role
in meeting the preventive health
needs of premature infants. Although
nearly all children had additional
primary care non–health supervision
visits, being less adherent for health
supervision visits resulted in delays
in immunizations and gaps in health
monitoring. These data suggest
adherence to the health supervision
visit schedule plays a role in
maximizing preventive care for this
high-risk population and the
importance of exploring scheduling
practices to facilitate visit adherence.

ABBREVIATIONS

AAP: American Academy of
Pediatrics

AOR: adjusted odds ratio
CI: confidence interval
Hgb: hemoglobin
ICD-9: International Classification

of Diseases, Ninth Revision
UTD: up to date

TABLE 5 Windows Missing Health Supervision Visits

Overall,
2071, n (%)

75%–88% Adherent,
832 (40%), n (%)

,75% Adherent,
1239 (60%), n (%)

No health supervision visit scheduled 1012 (49) 430 (52) 582 (47)
Sick visit 342 (34) 177 (41) 165 (28)
Additional health supervision visit

before/after
216 (21) 99 (23) 117 (20)

missed visit window
Planned additional visit 46 (5) 27 (6) 19 (3)
Nurse immunization visit 114 (11) 63 (15) 51 (9)
Sick/planned/nurse immunization

visits combined
425 (42) 227 (53) 198 (34)

Health supervision visit scheduled 1059 (51) 402 (48) 657 (53)
No show 718 (68) 227 (57) 491 (75)
Cancel 498 (47) 226 (56) 272 (41)
Sick visit with missed health

supervision visit
506 (48) 207 (52) 299 (46)

Additional health supervision visit
before/after missed visit window

245 (23) 97 (24) 148 (23)

Planned additional visit with missed
health supervision visit

136 (13) 55 (14) 81 (12)

Nurse immunization visit with missed
health supervision visit

196 (19) 74 (18) 122 (19)

Sick/planned/nurse immunization
visits combined

631 (60) 246 (41) 385 (45)

Converted health supervision visit
to sick visita

81 (8) 37 (9) 44 (7)

Converted health supervision visit to
nurse immunization visita

23 (2) 9 (2) 14 (2)

Converted health supervision visit to
sick/nurse immunization visits combineda

102 (10) 46 (11) 56 (9)

Left without being seen 1 (,1) 0 1 (,1)
a Occurred same day.
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