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Summary

Background: Patient portal adoption has increased over the last two decades. Most research about
patient portals has focused on adult populations in the primary care and medical specialty settings.
Objective: We describe initial and long-term portal use by pediatric patients and their caregivers in
a broadly deployed patient portal at an academic medical center.

Methods: We analyzed portal usage for pediatric patients and their caregivers from 2008 to 2014.
We recorded usage events with time stamps; user role defined as self, surrogate (i.e., parent or
guardian), or delegate; and functions accessed. Usage events were grouped into sessions to
calculate descriptive statistics by patient age, user role, and active use over time.

Results: From 2008 to 2014, the number of portal accounts increased from 633 to 17,128. 15.9%
of pediatric patients had their own account; 93.6%, a surrogate account; and 2.2% a delegate
account. During the study period, 15,711 unique users initiated 493,753 sessions and accessed
1,491,237 functions. Most commonly used functions were secure messaging (accessed in 309,204
sessions; 62.6%); test results (174,239; 35.3%) and appointments (104,830; 21.2%). Function
usage was greatest for patients ages 0-2 years (136,245 functions accessed; 23.1%) and 15-17
years (109,241;18.5%). Surrogate users conducted 83.2% of logins for adolescent patients. Portal
accounts were actively used for < 1 year for 9,551 patients (55.8%), 1-2 years for 2,826 patients
(16.5%), 2—3 years for 1,968 patients (11.5%) and over 3 years for 2,783 patients (16.3%).
Conclusion: Pediatric patients and caregivers have avidly used messaging, test result, and
appointment functions. The majority of access was done by surrogates. Adolescent portal usage
increased with age. Most accounts for pediatric patients were only used actively for a few years,
with peak usage for patients in early childhood and late adolescence.
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1. Background and Significance

Patient portals are web-based tools that allow healthcare consumers to interact with healthcare sys-
tems and health information [1-8]. Such portals commonly support the ability to view medical rec-
ords, pay medical bills, securely message providers, and schedule appointments [9]. Patient portals
have been implemented and used in diverse settings including large academic medical centers, com-
munity practices, primary care, specialty care, and the inpatient setting [10]. Programs delivered
through patient portals have been shown to improve patient satisfaction; increase adherence to pre-
ventative care such as immunizations and treatment recommendations; and improve clinical out-
comes for chronic diseases in the adult population [11-18].

Research on portal use has primarily focused on adult users in primary or chronic disease care [9,
19, 20]. A recent review of pediatric patient portals revealed only eleven studies [23], with the major-
ity reporting qualitative studies on small populations assessing willingness to use patient portals, eli-
citing design recommendations, and conducting usability testing [24-29]. Three studies in pediatric
primary care demonstrated relatively low uptake and reported usage disparities previously noted
among adult populations [30-32]. Several studies have described usage by the pediatric patients
with selected chronic diseases or their parents [33-34], with only one providing data about portal
usage over time [35]. None of these studies have examined long-term usage of patient portals among
pediatric populations.

With increasing consumer demand and regulatory pressures, more healthcare organizations are
expected to adopt patient portals and deploy them widely. The objective of this study was to describe
both initial and long-term patient portal use by pediatric patients and their caregivers in a broadly
deployed patient portal at an academic medical center. We examined portal registration and usage
rates by patient age and sociodemographic characteristics over time, distinguishing between usage
by patients and caregivers.

2. Methods
2.1 Study Setting

The study was conducted at the Monroe Carell Jr. Children’s Hospital at Vanderbilt University Medi-
cal Center (VUMC), a large, academic medical center located in middle Tennessee. During the study
period, the children’s hospital delivered increasing volumes of care, including 161,060 to 251,909
outpatient visits, 13,029 to 14,615 hospital discharges, and 46,978 to 52,254 emergency room en-
counters each year [36]. The research was conducted in compliance with the World Medical Associ-
ation Declaration of Helsinki on Ethical Principles for Medical Research Involving Human Subjects,
and the VUMC Institutional Review Board approved this study. VUMC offers an institutionally-de-
veloped patient portal called My Health at Vanderbilt (MHAV), which launched in 2005 and was de-
ployed throughout all clinical specialties, including the initiation of pediatric accounts in 2007 [37,
38]. MHAYV and its tethered electronic health record (EHR) were certified for Meaningful Use Stage
2. MHAV provides common patient portal functions including access to administrative forms, ap-
pointment scheduling, account management and bill paying, secure messaging with healthcare pro-
viders, and access to selected portions of the EHR such as test results, visit summaries, vital signs,
and immunizations. Test results are displayed immediately, with a 3-day delay or with a 7-day delay
depending on sensitivity of the test result. Tests that have been classified as containing highly sensi-
tive information such as those related to certain sexually transmitted infections are not displayed
through MHAV. MHAV is available to all patients receiving care at VUMC.

For pediatric patients less than 18 years of age, parents or legal guardians can access their child’s
health information through surrogate accounts. Delegate accounts may also be established to grant
access to other caregivers, such as stepparents or chronic care nurses. With parental approval and
patient assent, pediatric patients older than 13 years of age may have their own MHAV accounts,
with access to all pediatric patient information available to both patients, delegates, and surrogates.
Thus, for pediatric patients, MHAV usage may be conducted by self, delegate, and surrogate users.
In Tennessee, the ability to control access to personal health information is linked to ability to pro-

© Schattauer 2017 Steitz BD, Cronin RM, Davis SE et al. Long-term Patterns of Patient Portal Use for
Pediatric Patients

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Research Article a Applied Clinical Informatics 781

vide consent for treatment, which can be granted on a case-by-case basis for adolescents less than 18
years of age. Surrogate and delegate accounts remain active until the patient turns 18 years of age or
is deemed able to provide consent, at which time surrogate access is terminated and delegate access
is at the patient’s discretion. At the early stages of portal adoption, some self accounts were inadver-
tently created for younger patients and were presumably used by the parents. We have included
usage data for these accounts in our analysis to measure accurately function usage about patients of
a particular age category. MHAV currently has over 400,000 registered users with over 300,000 lo-
gins per month by approximately 50,000 unique users. There are currently over 22,500 accounts for
pediatric patients or their caregivers.

2.2 Study Population

We examined all access to MHAYV related to pediatric patients less than 18 years of age, between Au-
gust 1, 2007 and December 31, 2014. This study period supports the examination of usage patterns
since the initiation of pediatric accounts. For those patients reaching 18 years of age during the
study, we only analyzed usage occurring prior to their 18th birthday. We collected data on all MHAV
usage events, including user role, described as self, surrogate, or delegate; a time stamp; and func-
tions accessed. Automated or MHAV administrator account access events were excluded.

2.3 Data Analysis

We assigned all usage events to four categories including appointment functions, billing, messaging,
and test results (»-Fig. 1). Usage events were grouped by sessions. A session was defined as any se-
quence of patient portal usage events by a single user for a unique patient that occurred within 30
minutes after any previous use without any login or logout events. All analyses, with the exception of
summary statistics, were reported in the context of sessions. Summary statistics were calculated to
evaluate the number of sessions and functions accessed across age groups, demographics, and user
types. We tested for linear changes in function use over time. To determine whether users remained
active over time, we evaluated account activity for each twelve-month period beginning at the date
of account creation. Active account use for a pediatric patient was defined as any successful login or
use of MHAV by the patient or an associated delegate or surrogate. The analysis was conducted in R
version 3.2.2 [39].

3. Results

In the first year of MHAV deployment for pediatric patients (2007), accounts were created for 633
pediatric patients. By 2014, 17,128 patients had an associated MHAV account (»Fig. 2). The
number of new pediatric patients enrolled in MHAV each year rose steadily from 2007 to 2012, after
which the number of new accounts plateaued. Among all pediatric patients enrolled in MHAYV,
2,720 (15.9%) had their own account, 16,036 (93.6%) had a surrogate account, and 378 (2.2%) had a
delegate account. Each patient was associated with a mean of 1.1 accounts. Table 1 shows the sex,
race, and age at enrollment of patients with MHAV accounts. During the study period, 1406 self ac-
counts were inadvertently created for patients less than 13 years of age, 1099 (78%) of which were
created in the first two years after deployment of pediatric accounts. It is likely that these accounts
were used by parents rather than children, and thus, the results for this group are shown separately
in »-Table 1. Patients with MHAV access were predominately Caucasian (80.1%), with a median age
of 8 years at MHAV enrollment.

During the study period, 493,753 MHAYV sessions were initiated by 15,711 distinct users, with a
median of 8 sessions per user. P-Figure 3 presents MHAV use by function type and year. Users ac-
cessed an average of 13.8 functions per year. There was a significant increase in total function usage
across years (p < 0.0001). Secure messaging was the most popular MHAV function, accessed in
309,204 (62.6%) sessions. Test result and appointment functions were accessed in 174,239 (35.3%)
and 104,830 (21.2%) sessions, respectively. Billing functions were the least frequently used, accessed
in only 1,156 (0.2%) sessions. Use of the test result function increased annually, with a maximum ac-
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cess in 37,140 sessions in 2014. Messaging saw a yearly increase until reaching a maximum of access
in 64,826 unique sessions in 2013. Appointment and billing functions had the most use in 2014
(28,802) and 2010 (358), respectively.

MHAV function usage by patient age is shown in »>Figure 4. Use of all MHAV functions were
greatest for pediatric patients of ages 0 to 2 years and 15 to 17 years, with 136,245 (23.1%) and
109,241 (18.5%) functions being accessed for these age groups during the study. The messaging, test
result, and appointment functions were used most frequently for patients 1 year of age with 25,689
(8.3%), 15,960 (9.2%), and 9,175 (8.8%) accesses, respectively. These three functions were accessed
least frequently for patients of age 13 years of age, with corresponding accesses of 13,889 (4.5%),
7,025 (4%), and 4,226 (4%). The billing function had the most use (112 accesses) for patients 17
years of age and the least use (39 accesses) for patients 10 years of age.

For most patients (9,551; 55.8%), MHAV accounts were active for less than one year. The du-
ration of MHAV active use for 2,826 patients (16.5%) was 1-2 years and for 1,968 patients (11.5%)
was 2-3 years. Active MHAV use of 3-4 years was observed for 1,227 patients (7.2%), and 1,556 pa-
tients (9.1%) were active on MHAV for more than four years. Among patients under 18 years of age
for the entire study, we observed a similar pattern, with 7,877 (54.9%) remaining active for less than
one year, 2,358 (16.4%) for 1-2 years, 1,669 (11.6%) for 2-3 years, 1,049 (7.3%) for 3-4 years, and
1,400 (9.8%) for more than four years.

We analyzed adolescent usage by user role, as patients older than 13 years of age were allowed to
have their own accounts with parental permission. For adolescent patients, there were 1,388 self,
3,967 surrogate, and 43 delegate accounts established during the study period. Surrogate users ac-
counted for 115,329 (83.2%) of all logins for adolescent patients. Patient and delegate users ac-
counted for 22,846 (16.5%) and 513 (0.3%) logins, respectively. For both patient and surrogate ac-
counts, the majority of logins occurred for patients 16 years of age, with 6,715 (29.4% of adolescent
patient logins) and 25,584 (22.2% of adolescent surrogate logins) corresponding successful logins.
The majority of delegate account logins occurred for patients 17 years of age with 134 logins (29.2%
of adolescent delegate logins) during the study period. All three account types had the lowest
number of logins for patients 13 years of age. »>Figure 5 presents login statistics by role.

4. Discussion

This study is one of the first to examine long-term trends in patient portal usage for pediatric pa-
tients. We demonstrated rapid growth in portal usage by pediatric patients and their caregivers in
the initial years after deployment of pediatric accounts at a large academic medical center. At our in-
stitution, the number of registered users and usage of individual functions increased dramatically
over the first several years and then plateaued, a pattern seen in adult portal studies [40]. We also ob-
served a steady increase in total users but a relatively stable number of new enrollees each year. Such
usage patterns can inform other academic pediatric medical centers that are in the early stages of
portal implementation. Although many institutions report growing number of portal users, an im-
portant consideration is whether users remain active after registration. In this study, over half of
pediatric accounts were active for less than one year, a finding which has important implications if
ongoing patient portal engagement is a considered as a measure of Meaningful Use. This episodic
usage pattern may reflect the population receiving highly specialized care at our institution and
should be compared with portal usage patterns in predominantly primary care settings in future
studies.

As healthcare organizations adopt online tools, the disparities in access to care created by such
technologies must be considered. In our study, the majority of patients for whom portal accounts
were created were Caucasian, a finding that is not surprising as the referral base for VUMC is
77-87% Caucasian [41, 42]. Other studies have reported similar disparities with a disproportionate
number of Caucasian users in both pediatric [35, 43] and adult [4, 38, 40] populations. At our insti-
tution, pediatric accounts were created for male and female pediatric patients in nearly equal
numbers. One significant limitation of our work is that we do not know the demographic character-
istics of the delegate or surrogate users. Our demographic data do describe disparities in the patients
receiving care through the portal, but observed disparities in healthcare access for surrogate and
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delegate users may differ. Since the majority of portal users for pediatric accounts were surrogates,
we hypothesize that the majority of these users were female, as found in other studies [4, 44]. Fe-
males are reported to make 80% of healthcare decisions for families [45], and thus, it is not unex-
pected that women are more likely to be the ones seeking access to providers and healthcare institu-
tions with online tools.

In the eight years after deployment of pediatric accounts, MHAV activity for pediatric accounts
steadily increased. Such growth, particularly in secure messaging, may produce additional work for
pediatric providers. The number of functions accessed stayed consistent at an average of nearly four-
teen yearly function accesses per patient, but the number and type of functions accessed varied
widely across patients and age groups. As in other adult and pediatric studies [44, 47], secure mess-
aging was the most frequently used function accessed by pediatric accounts, with nearly twice as
many uses as the test result functions. Messaging also had the fastest growth in the number of ac-
cesses during our study period. Increased provider adoption and support of messaging over time at
our institution was likely an important factor in this sustained growth, as provider encouragement
has been shown to be an important factor in patients’ willingness to use portal messaging [44]. As
portal messaging adoption increases, the effects on provider workload need to be carefully consider-
ed, and models for reimbursement of online care should be developed. Analyses of MHAV message
exchanges has demonstrated that the majority involve delivery of medical care, and this substantial
provider effort is uncompensated [48, 49].

This study is one of the first studies to explore usage of a broadly deployed patient portal for pedi-
atric patients by age. In our study, usage of the pediatric portal accounts varied by age of the patient,
with the highest usage occurring during the first three years of life and last three years of adoles-
cence. Patient portal accounts for patients under two years of age had the most logins, which is likely
due to the increased medical care required during this crucial time for infants. A study by Byczkows-
ki and colleagues noted an association between more outpatient visits and increased portal use [35].
Since MHAYV portal messaging is more likely to be used by pediatric specialists than pediatric pri-
mary care providers, we cannot fully attribute our observations to the increased number of well
child visits in the first years of life [50]. Our children’s hospital does provide perinatal services not
offered elsewhere in the region, such as an advanced maternal care center, fetal surgical interven-
tions, and extracorporeal membrane oxygenation, so many infants with congenital anomalies are
born at Vanderbilt and remain at our institution for care early in life. This population likely con-
tributes significantly to the increased usage of portal functions for patients in the first years of life.

Our observation of increased usage for patients in late adolescence could be related to the transi-
tion period from childhood into adulthood, a vulnerable time for many pediatric patients and their
parents, especially those with chronic diseases. The American Academy of Pediatrics (AAP) devel-
oped an algorithm that urges providers to improve the transition period by encouraging adolescents
to take a more active role in disease self-management and health maintenance through increased in-
teraction with the healthcare system [51]. Few studies have explored independent use of patient
portals by adolescent patients [30-32]. Although adolescent patients are eligible for their own
MHAYV accounts at VUMC, over 83% of the logins for these patients were by done by surrogate
users. In contrast, another study of a patient portal specifically designed for adolescent health care
needs in the primary care setting saw frequent access by adolescent users [30]. In our study, the
number of “self” logins for teenage users increased with the patient age, which could be attributed to
adolescent patients becoming more involved in their care as they mature, being promoted by pro-
viders as recommended by the AAP, or becoming simply more familiar with using MHAV. The
number of surrogate logins for adolescent patients also increased with patient age, suggesting that
parents and other caregivers remain intimately involved in the patient’s care. Differences in adoles-
cent usage can be attributed in part to the institutional privacy and confidentiality policies. At
VUMC, our approach favors parental access to a children’s information whereas portals that priorit-
ize adolescent confidentiality, allowing parents only limited information, show higher rates of ado-
lescent usage [30]. One organization that required adolescent assent for proxy access showed low
rates of registration for such accounts, suggesting that adolescents may have reservations about shar-
ing their health data with their parents [32]. Laws that govern privacy of health information for ado-
lescents vary widely from state to state, and these regulations must be taken into account in develop-
ing policies for adolescent patient portal access.
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This study has several limitations. First our data comes from a single, large academic medical
center with a locally-developed patient portal, which may limit the generalizability of the findings.
However, MHAV has core functions similar to those of most patient portals, and this study demon-
strates long-term usage trends of the most common portal functions. Additionally, this study only
examined patient portal activity by patient age, demographic characteristics, and user role. We did
not have patient-specific clinical data for the pedatric MHAV accounts, and thus did not analyze
other clinical factors that might affect usage such as patient diagnoses, insurance status, healthcare
provider usage, or healthcare utilization factors, such as office visits, telephone calls, or hospital ad-
missions. In addition, our demographic data only included patient demographics, not the character-
istics of the surrogate or delegate users. Our ongoing research is exploring patient portal usage
across clinical specialties and the relationships across portal usage, clinical variables, and user vari-
ables, such as health literacy or patient activation.

5. Conclusion

To our knowledge, this study is one of the first to characterize comprehensively long-term patterns
of patient portal use for pediatric patients. We have demonstrated that pediatric patients and their
caregivers embrace patient portals through avid use of messaging, viewing test results, and appoint-
ment scheduling functions. At our institution, caregivers for patients less than two years of age were
the most active patient portal users, and surrogate users (i.e., parents or guardians) most frequently
accessed pediatric information through the portal for all ages, a trend most likely due to institutional
policies and state laws that favor parental rights over adolescent privacy. Some adolescent pediatric
patients used patient portals to interact with the healthcare system on their own, with older adoles-
cents using the portal more frequently. Long-term active portal usage was uncommon as most pa-
tients and caregivers used the portal for a year or less. As patient portal adoption increases for
children in response to consumer demand and regulatory requirements, this study provides guid-
ance for long-term usage trends. Additional research is needed to understand the relationships be-
tween patient portal usage for pediatric patients and patient and family activation, self-efficacy, and
clinical outcomes.

Clinical Relevance Statement

Patient portals have been shown to increase patient satisfaction, enhance communication, and im-
prove outcomes. Most studies of patient portal usage by pediatric patients and their caregivers have
examined initial adoption, usually in primary care settings or patients with chronic diseases. This
study is the first to evaluate comprehensively the long-term patient portal usage trends for pediatric
patients at an academic medical center.

Multiple Choice Questions

Adolescent access to health information through patient portals is:
a. Required after age 13 years

b. Allowed with parent permission after age 13 years

c. Determined by state laws, which vary widely

d. Forbidden until age 18 years

The correct answer is c. Laws that govern privacy of health information for adolescents vary widely
from state to state. These regulations must be taken into account in developing policies for adoles-
cent patient portal access.
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Fig. 2 A) Number of total, active and new pediatric patients with MHAV by year, and B) Number of total and new
MHAV accounts for pediatric patients by year.
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Table 1 Demographic characteristics of the pediatric patients with associated MHAV accounts. Gender and race
are represented as number of occurrences per category and percentage of population belonging to that category.
Mean age is represented as the mean and interquartile range.

Sex

Male

Female

Unknown

Race

Asian
African-American
American Indian
Caucasian

Pacific Islander

Unknown

Total
(N=17,128)

8,793 (51.3%)
8,334 (48.7%)
1 (<0.1%)

632 (3.7%)
1,395 (8.1%)
28 (0.2%)
13,725 (80.1%)
10 (<0.1%)
1,338 (7.8%)

Age at MHAV enrollment

Mean (range)
Median

Mean (range)
Median

© Schattauer 2017

7.9(0,17.9)
8.0

Self Accounts
(N =2,720)

1,321 (48.6%)
1,399 (51.4%)
0

87 (3.2%)
232 (8.5%)
5(0.2%)
2,185 (80.8%)
2 (<0.1%)
209 (7.7%)

< 13 years of age
5(0,12.9)

5

> 13 years of age
15.1(13,17.9)
15

Surrogate Accounts Delegate Accounts

(N =16,036)

8,283 (51.7%)
7,752 (48.3%)
1 (<0.1%)

615 (3.8%)
1,295 (8.1%)
26 (0.2%)
12,871 (80.3%)
10 (<0.1%)
1,219 (7.6%)

7.5(0,17.9)
7.3

(N =378)

202 (53.4%)
176 (46.6%)
0

26 (6.9%)
23 (6.1%)
1(0.3%)
314 (83.1%)
0

14 (3.7%)

5.3(0,17.9)
3.3
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