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Abstract Objective The study aimed to evaluate an integrated electronic questionnaire system
implementation in outpatient community pediatric practices on workflow, completion
rates, and recorded scores.
Methods We evaluated the implementation and outcomes of an integrated elec-
tronic questionnaire system at 45 community pediatric practices that used standard-
ized questionnaires to screen for autism, depression, and substance use and to
measure asthma control. Electronic health record (EHR) data for all well child visits
were extracted for the 3 months before and after implementation. We used statistical
process control charts to evaluate questionnaire completion rates and Chi-square tests
to evaluate screening completion and positive screening rates. The collection and entry
of questionnaire information was observed and timed.
Results EHR data included 107,120 encounters across 45 practices that showed
significant and sustained improvement in completion rates for all questionnaires. The
rate of recorded concerning questionnaires decreased for asthma control (19.3 vs.
12.8%, p< 0.001), stayed the same for autism (96.6 vs. 96.2%, p¼0.38), decreased for
depression (9.5 vs. 6.7%, p� 0.001), and increased for any substance use (9.8 vs. 12.8%,
p<0.001). Twelve practices were observed, and patient time and staff time managing
questionnaires were decreased after implementation.
Discussion Electronic questionnaire administration saved staff time and patient
time. We report overall improvement in questionnaire completion rates, with notable
variation in improvement in completion across practices and in change in concerning
recorded result rates across measures.
Conclusion Conversion of four standard paper questionnaires to an integrated
electronic system reduces patient and staff time while increasing completion rates
when well integrated into routine care.
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Background and Significance

The current recommendations from Bright Futures and the
America Academy of Pediatrics (AAP) for preventive pediatric
health care include30different activities at different intervals,
including specific biometric measurements, sensory screen-
ing, immunizations, and developmental/behavioral screen-
ing.1 Several of the recommended developmental and
behavioral health screens require parent or child question-
naires. These include maternal depression screening (through
6 months of age), autism spectrum disorder screening (at 18
and 24 months), and adolescent depression screening (annu-
ally from age 12).1 Additionally, screening for depression and
documenting a follow-up plan is a Healthcare Effectiveness
Data and Information Set (HEDIS)measure for adolescents age
12 to 17 years old.2 Specific payers or health systemsmay also
incentivize completion of other specific questionnaire screen-
ing. In addition to recommendations for all routine preventive
visits, additional disease-specific questionnaires are impor-
tant components of chronic disease management, such as the
Asthma Control Test used for asthma.3 However, screening
rates for behavioral health and asthma control at well child
care (WCC) visits remain suboptimal.4–6

Electronic questionnaire capture is an appealing strategy
for improving questionnaire completion rates.7,8When inte-
grated into EHRs, electronic questionnaires can reduce time
and avoid potential errors from staff data entry. Electronic
questionnaires can also offer immediate validation and
interpretation. Additionally, using electronic questionnaires
can allow computer algorithms to parse complicated rules
about which child needs which questionnaires. Finally, by
avoiding paper, electronic questionnaires can provide great-
er confidentiality, ensure that results are given to the correct
clinicians, and reduce administrative and space require-
ments for copying and storing paper questionnaires.

However, there are persistent concerns that electronic
questionnaire implementation is difficult and disrupts clini-
cal workflow. Costs associated with software and hardware
may dampen enthusiasm for the transition. Training staff
and clinicians to adopt a new system is difficult and time
consuming. Storing, charging, and sanitizing tablets require
new space arrangements and workflow. Given these con-
cerns, it is essential to know the potential short-term and
long-term benefits and harms: can practices expect to
improve questionnaire completion rates? Will rates of posi-
tive and negative screens change? Howwill workflow before
and after compare? Currently, the data available to answer
these questions are limited, with many studies either from
other countries or within subspecialty pediatric clinics.9–13

To allow stakeholders to make informed decisions about the
adoption of integrated electronic questionnaire systems,
updated and pediatric-specific data on the impact of tran-
sitioning to electronic questionnaires are needed.

Objective

To examine the implementation of an integrated electronic
questionnaire system in 45 outpatient community pediat-

ric practices, following the Institute for Healthcare
Improvement’s Model for Improvement. In April 2018,
all practices transitioned to collecting multiple question-
naires through tablets, allowing examination of impact on
questionnaire completion rates, positive screening rates,
and workflow.

Methods

Setting
Children’s Community Pediatrics is 45 pediatric primary care
offices that are part of UPMC Children’s Hospital, a top 10
ranked academic children’s hospital. Practices use a common
EHR (Epic), and practice size ranges from 2 to 40 clinicians
and 1,200 to 11,000 patients. Geographically, the practices
span 16 counties, including 6 urban counties and 10 rural
counties. As the sixth most populous state, Pennsylvania
child racial and poverty demographics are similar to U.S.
child demographics but have a slightly higher proportion of
children living in rural areas.

Patient-Reported Questionnaires
A set of standardized questionnaires were considered rou-
tine practice at WCC visits across all practices. These include
the Modified Checklist for Autism in Toddlers (M-CHAT; 18
and 30 months) 20-item questionnaire to screen for au-
tism,14 the Patient Health Questionnaire (PHQ)-2 (ages 11
and older) 2-itemquestionnaire to screen for depression, and
the Screening to Brief Intervention (S2BI) (ages 11 and older)
3-item screen about alcohol, tobacco, and marijuana.15 The
PHQ-9 was administered if the PHQ-2 was positive. If the 3-
item S2BI was positive, it is continued for 12 other substan-
ces. For children with asthma, an age appropriate Asthma
Control Test (ACT) was to be administered at WCC visits
(child version for ages 4 to 11 years and the adult version for
ages 12 years and older) which is a 5-item questionnaire
about asthma symptoms.16–18

Pre-Implementation Workflow
Before implementation, most questionnaires were collect-
ed on paper; front desk staff would determine if a patient
was present for a WCC visit, determine appropriate paper-
work including asking patients if they have asthma, and
give patients and their families the papers to complete in
the waiting room. To become discrete data within the
EHR for monitoring and analysis, the paper answers need-
ed to be transcribed into the “flowsheet” section of the
EHR, usually performed by a medical assistant during
rooming. The exception to this collection mechanism
was the M-CHAT. M-CHAT had been collected by tablets
for 4 years. An icon appeared on the check-in staff’s
desktop to indicate that a tablet computer should be given
to the patient’s parent for completion of the M-CHAT in
the waiting room. These results were immediately avail-
able within the EHR. Thus, during the pre-implementation
period, tablets were only given to patients for two specific
WCC visits (18 and 30 months) when the M-CHAT was
collected.
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Implementation Details
The decision to transition the PHQ, S2BI, and ACT to an
electronic process was made by an interdisciplinary, cross-
practice quality, and safety team; the EHR patient-reported
outcomes team constructs questionnaires for all depart-
ments and was paired with the Pediatric service line’s EHR
physician champion, quality analysts, and operations staff.
Each of these groups uses the Institute for Healthcare
Improvement’s Model for Improvement to continually
improve patient safety and practice efficiency.

The assignment rules for different questionnaires repli-
cate the recommended questionnaire procedures before
implementation. Most questionnaires were assigned at
WCC visits by using rules based on age. The ACT was only
assigned if asthma was recorded on the patient’s problem
list. If questionnaireswere assigned to a patient, therewas an
icon on the check-in staff’s desktop to indicate that a tablet
should be given to the patient (or accompanying parent or
caregiver) for completion in the waiting room. If the ques-
tionnaires were not completed before rooming, the rooming
staff have an “answer questionnaires” section within the
rooming section of the EHRwhere the questions can be asked
verbally to the patient (or parent). Answers are stored
immediately and directly into the EHR where they can be
tracked over time, pulled into documentation, and used to
generate alerts (e.g., an alert to the clinician if a patient
screens positive for depression).

Practiceswere given tablets by their patient volume (total
number of patients on their busiest day divided by 15). All
practices decided to have tablets completed in their waiting
rooms. All practice staff were invited to attend a live online 1-
hour training sessionwith EHR operations staff. This training
was recorded and available for those who could not attend
the live training. On the day of implementation, operations
staff was available by phone to help troubleshoot any prob-
lems in real time. Front desk staff was trained to store tablets
in a locked cabinet overnight with chargers, add the ques-
tionnaire indicator to their registration screen, bring up a
patient’s questionnaires by entering the encounter number
onto the tablet, and to clean the tablet after each use. EHR
operations also scheduled an open-invite check-in 2 and
6 weeks after implementation to troubleshoot any new
issues.

Evaluation
This implementationwas designed to reduce paperwork and
administrative time, reduce data entry errors, and improve
the number questionnaire answers recorded in the EHR. To
assess paperwork and administrative time, a research assis-
tant observed a half-day at 12 randomly selected practice
waiting rooms before and after implementation. Before
implementation, they recorded if the patient needed paper-
work, the amount of time spent by staff preparing paper-
work, the time spent by patients/parents completing
paperwork, and if the paperwork was abstracted into the
chart before the patient saw the clinician. Practiceswere also
interviewed about how long it takes them to prepare paper
forms for the day and if paper forms are abstracted into the

chart. The same practices were observed 6 to 8 weeks after
implementation for the number of patients who needed
paperwork or a tablet, the time spent by patients/parents
completing the paperwork or tablet, and interview of staff
about their experience with the tablets.

To evaluate the number of questionnaire responses en-
tered in the EHR, we extracted data from the EHR from the
3 months before go-live (spring 2018), allowed a 6-week
adjustment period, and 3 months of data after adjustment
(summer 2018) for all 45 practices. The data are from allWCC
visits (ages 1 and over) that were completed, arrived, or
unresolved and include encounter date and location, age of
the child at the encounter, questionnaire assignment indi-
cators (e.g., an indicator which is generated by the EHR), and
questionnaire scores. For questionnaires administered by
paper and flowsheet, we collected scores from 1 day before
the encounter to 7 days after in case data transcription
occurred after the encounter. For questionnaires adminis-
tered by tablet, we collected scores on the day of encounter.

Analysis
To examine the impact of implementation on workflow, we
examined workflow data using descriptive statistics. To
assess impact of implementation on questionnaire comple-
tion over time, we used statistical process control charts
focused on 1-week interval. To examine summative impact,
we compared pre-implementation and post-implementa-
tion EHR data, including visit volume, screen completion
rates, and positive screen rates, using Chi-square tests.
Finally, to understand variation in impact at the practice
level, we examined variation in pre-implementation and
post-implementation screening rates across practices.

Results

Electronic Health Record Data
There were 107,120 encounters across 45 practices
(►Table 1). More WCC visits occurred during the post-
implementationperiod (n¼65,670) than the pre-implemen-
tation period (n¼41,450) because the post-implementation
data were extracted in the summer when more WCC visits
occur. The number of WCC visits per site varied from 103 to

Table 1 Descriptive information about well child care visits

Number of
pre-implementation
visits, (%)

Number of post-
implementation
visits, (%)

Total visits 41,450 65,670

Age group

12–23 mo 7,996 (19) 8,219 (13)

2–5 y 12,505 (30) 14,214 (22)

6–10 y 9,419 (23) 14,338 (22)

11–14 y 6,263 (15) 14,666 (22)

15–17 y 3,911 (9) 10,111 (15)

18þ y 1,356 (3) 4,122 (6)
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1,900 during pre-implementation and from 270 to 2,665
post-implementation.

We observed sustained improvement in rates of comple-
tion for each of the four questionnaires coinciding with
implementation (►Fig. 1); additional details of completion
rates and positive screen rates are discussed for each ques-
tionnaire below.

Modified Checklist for Autism in Toddlers
Of the four questionnaires, the M-CHAT is the one that had
electronic collection before the broader implementation, but
completion rates were suboptimal at 75% for the 18 months
and 68% of 30 months WCC visits. With broader implemen-
tation of tablet use for multiple questionnaires and age
groups, we observed an improvement in completion rates
of theM-CHAT (►Table 2). For example, completion of theM-
CHAT at the 30-month WCC visit increased from 67.6 to
82.9% of visits (p<0.001). Despite the increase in completion
rates, the percentage of children identified as “low risk”
remained similar (96.6 vs. 96.2%, p¼0.38).

Patient Health Questionnaire
PHQ-2 completion rates recorded in the EHR increased in all
ages from the pre-implementation data (86.4%) to the post-
implementation data (93.8%; p<0.001). The rate of positive
screening on the PHQ-2 (defined as a PHQ-2 score of 3 or
greater) was higher in the pre-implementation data (11 vs.
7%, p<0.001). The rate of positive screening among all
adolescent and young adult WCC visits was also higher in
the pre-implementation period (9.5 vs. 6.7%, p �
0.00; ►Table 3).

Screening to Brief Intervention
In the pre-implementation data, 86.7% of all WCC visits had
S2BI information recorded (when including incomplete in-
formation); in the post-implementation data, it was 93.7%
(p<0.001). The rate of endorsing use of any one of the three
substances (tobacco, alcohol, and marijuana) increased from
9.8 to 12.8% (p<0.001; ►Table 4).

Asthma Control Test
The total percentage of ACT completed among WCC visits
increased from the pre-implementation period to the post-
implementation period (2.1 vs. 5.6%, p<0.001). In pre-
implementation, 81.4% of completed ACTs indicated well-
controlled asthma in children age 4 to 11 years and 80.4% in
children ages 12 years and more (ACT score greater than 19).
In post-implementation, well-controlled asthma was more
likely to be recorded (83.9% [p<0.001] and 88.3% [p<0.001],
respectively).

The assignment rules for the ACT were dependent on
asthma being present on the problem list rather than staff
asking about asthma during the check-in and rooming
process, so we investigated prevalence of asthma on the
problem list and the frequency with which the ACT was
completed within this group. In the pre-implementation
data, asthma was less likely to be on the problem list than
in the post-implementation data (5.8 vs. 8.9% of WCC visits)

Fig. 1 Statistical process control charts focused on 1-week intervals
for completion rates for the four questionnaires. Panel A is the
Modified Checklist for Autism inToddlers, panel B is the Patient Health
Questionnaire-2, panel C is the Screening to Brief Intervention, and
panel D is the Asthma Control Test.

Applied Clinical Informatics Vol. 12 No. 2/2021 © 2021. Thieme. All rights reserved.

Uptake of Integrated Electronic Questionnaire Hanmer et al. 313

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



and became closer to national averages for asthma preva-
lence (8.1% of children ages 5–11 and 9.9% of children ages
12–17). In pre-implementation, the number of completed
ACTs (as recorded by rooming staff) is larger than the number
of patients with asthma (as recorded by clinicians in the
problem list) for very young children. In post-implementa-
tion, if asthmawas added to the problem list by the clinician
during the visit, the ACT was not assigned (because the
registration process was complete). Thus, only 63% of visits
with asthma on the problem list by the end of the visit had
completed the ACT during that visit (►Table 5).

Variation by Practice
There was large practice-level variation in questionnaire
completion during pre-implementation (M-CHAT¼9–98%,
PHQ¼25–98%, S2BI¼25–98%). During post-implementa-
tion, there is less variation in completion rates across prac-
tices (M-CHAT¼65–96%; PHQ¼79–100%; S2BI¼79–99%).
Practices with the lowest completion rates during pre-im-
plementation experienced the greatest improvement in
completion rates. Only a small percentage of practices expe-
rienced declines in screen completion rates; three practices
had >5% decrease in completion rates for the S2BI, and four
practices for the M-CHAT and PHQ. (►Fig. 2).

Workflow Data
Twelve practices were observed. In pre-implementation, an
average of 21 patients were observed per practice
(range¼8–36) and 45% needed questionnaires. Of these
practices, seven did paperwork preparations before patients
arrived and five did not. When averaged by practice, 47 sec-
onds were spent on preparing paperwork by front desk staff

Table 2 Modified Checklist for Autism in Toddlers completion and negative screening rates pre- and post-implementation

Pre-implementation Post-implementation

Number of WCC visits Completed Scored low risk Number of WCC visits Completed Scored low risk

18-mo visit 3,132 74.7% 93.7% 2,726 85.5%a 92.5%

30-mo visit 3,264 67.6% 96.6% 3,488 82.9%a 96.2%

Abbreviation: WCC, well child care.
aIndicates p< 0.05 compared with pre-implementation.

Table 3 Patient Health Questionnaire-2 completion and positive screening rates pre- and post-implementation

Pre-implementation Post-implementation

Age, y Number of
WCC visits

Completed PHQ-2 screen
positive of
PHQ-2
completes

PHQ-2 screen
positive of
total WCC visits

Number of
WCC visits

Completed PHQ-2
screen
positive
of PHQ-2
completes

PHQ-2 screen
positive of
total WCC
visits

Total 11,530 86.4% 11.0% 9.5% 28,899 93.8% 7.2% 6.7 %

11–14 6,263 87.1% 10.2% 8.9% 14,666 93.5% 7.5% 6.9%

15–17 3,911 87.4% 12.6% 11.0% 10,111 94.8% 7.4% 7.0%

18þ 1,356 80.4% 9.9% 8.0% 4,122 92.4% 5.7% 5.3%

Abbreviations: PHQ-2, Patient Health Questionnaire-2; WCC, well child care.

Table 4 Screening to Brief Intervention completion and
positive screening rates pre- and post-implementation

Pre-implementation Post-implementation

WCC visits,
11þ y

11,530 28,899

Completed
screen

86.7% 93.7%

Response
(among completed
screens)

Response (among
completed screens)

Alcohol

Never 93.2% 89.1%

Once 3.2% 7.8%

Monthly 3.0% 2.5%

Weekly 0.6% 0.6%

Tobacco

Never 96.5% 95.9%

Once 1.8% 3.3%

Weekly or
Monthly

1.7% 1.8%

Marijuana

Never 96.0% 95.8%

Once 2.5% 2.7%

Monthly 0.6% 0.8%

Weekly 0.9% 0.7%

Any
substance
use

9.8% 12.8%

Abbreviations: PHQ-2, PatientHealthQuestionnaire-2;WCC,well child care.
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when a patient arrived. For practices that prepared paper-
work before the workday (reporting 5–15minutes of prep
time), the average time was 31 seconds compared with
1minute and 10 seconds for practices that did not. Once
distributed, patients took an average of 3minutes and
24 seconds to complete and return the paperwork. Three
of the practices reported “always” getting paperwork en-
tered into the EHR before a physician saw the patient, seven
reported “sometimes,” and two reported “never.” Of the
nine practices that did not enter data before the clinician
saw the patient, six practices reported the paperwork was
in the exam room with the clinician for the visit.

After implementation, an average of 22 patients were
observed per practice (range¼7–38) and 43% received
questionnaires; tablets were used for 91% of these encoun-
ters. It took patients an average of 1minute and 41 seconds
to complete and return the tablets. Of the 96 patients
completing questionnaires on tablets, only three were
called from the waiting room before completing the ques-
tions. In these 12 practices, front desk staff reported that the
time spent on tablet management, storage, and charging
was usually very brief, but they also reported annoyance at
having to clean the tablets between patients (with cleaning
wipes) and that sometimes the tablets were nonresponsive
or needed to be restarted, and this would substantially
disrupt patient flow (n¼4), though this was not observed
by the research assistant.

Discussion

This report provides a granular view of the risks and benefits
of transitioning to electronic questionnaire capture within
pediatric primary care practices. We found that electronic
questionnaire administration saved staff time and patient
time on average, but also note that front desk staff report
significant disruptions when tablets are not working. We
report overall improvement in questionnaire completion
rates, with notable variation in improvement in completion
and in impact on positive screening rates across question-
naires and practices that warrant further discussion.

We identified several lessons learned based on comple-
tion rates for each of these questionnaires before and after
implementation. First, for the M-CHAT, we note that this
questionnaire had already transitioned to electronic imple-
mentation, but that it was only completed at two-thirds of
WCC visits prior to the broader implementation we study
here, with practice-level variation ranging from 10 to 90%.
While the M-CHAT process itself was not changed by
broader tablet implementation, we saw substantial im-
provement in M-CHAT completion rates, suggesting a
“halo” effect,19,20 where increased integration and use of
the tablets generally enhanced their use for the M-CHAT as
well, perhaps by tablets kept more readily available and/or
made a more routine part of the registration process.

The PHQ, S2BI, and ACT were newly transitioned to
electronic administration, and each experienced an in-
crease in completed questionnaires recorded in the EHR.
Our experience with the ACT offers lessons forTa
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Fig. 2 Practice-level variation in percent completion of screening questionnaires before and after implementation. Panel A is the Modified
Checklist for Autism in Toddlers, panel B is the Patient Health Questionnaire-2, and panel C is the Screening to Brief Intervention.
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questionnaires requiring a diagnosis-specific trigger. First,
diagnosis-triggered algorithms will only be as reliable as the
EHR information, which in the case of the ACT required a
reliable problem list. Both pre- and post-results highlight
consequences of inaccurate problem lists, with ACT use
exceeding visits with asthma on the problem list during
pre-implementation. Second, when problem list documen-
tation becomes more actionable, staff are more likely to
ensure that relevant diagnoses are on the problem list, as
evidenced by increased documentation of asthma on the
problem list post-implementation. While this offers a clear
long-term benefit, the ongoing process of updating all prob-
lem lists limits the immediacy of the impact of any transition
to electronic questionnaires.

Finally, we note that administration of each questionnaire
remained imperfect with less than 100% completion. Con-
tinued barriers include tablet downtime, new processes
being set aside when the office gets particularly busy,
patient/parental communication barriers (e.g., vision or
literacy), and patient/parents who choose not to complete
or become distracted before completing the questionnaires.

We observed differential impact on the rates of positive
screening after the transition to electronic administration.
For the M-CHAT, the rate of positive screening remained
constant, suggesting that children not screened during pre-
implementation had a similar symptom rate as those
screened. Wide variation at the practice level (likely each
with patient populations with similar overall prevalence of
symptoms of autism) likely accounts for this pattern and
suggests that large groups were not screened rather than
selective screening of patients by individual clinicians.While
the rate of positive screening remained constant, the overall
increase in questionnaire completion rate means that more
individuals with symptoms suggestive of autism were iden-
tified for early intervention after the transition to electronic
questionnaires.

For the PHQ-2, we observed more positive responses
during pre-implementation than post-implementation
where prior research found higher rates of disclosure using
an electronic format.21,22 This suggests that there may have
been selective screening during pre-implementation of
youth with higher apparent symptom burden. During the
pre-implementation period electronic capture required ad-
ministration andmanual entry of results, so it is also possible
that there was selective entry of data, with a bias toward
entering the more concerning results pre-implementation.
Additionally, there may be differences in how the question-
naire was presented to teens in the two formats, how often
parents complete forms for their children in the two formats,
or whether seasonal variation inmood could be contributing.

For the S2BI, despite increased rates of completion, the
percentage of responses indicating at least one episode of
substance use increased, suggesting greater rates of disclo-
sure by youth through this mechanism, perhaps due to
greater comfort disclosing via tablet or more ability to enter
without concern about parents viewing the form.21,22 Alter-
natively, clinicians may have hesitated to record positive
substance use history in the flowsheets previously due to

social or legal implications, resulting in a bias toward more
negative results during the pre-implementation period.

The findings in this study of community pediatric practi-
ces mirror those in subspecialty pediatric practices that
show electronic capture of questionnaires is feasible and
effective and did not hinder clinic flow.23,24 Limitations of
this study include relatively short- time frames pre- and
post-implementation comparisons. This study did not eval-
uate for data entry errors in the pre-implementation period,
fully quantify staff workflow, or assess patient, staff, or
clinician satisfaction with the tablet implementation. We
also cannot exclude that time savings seen in this study were
due to theHawthorne effect.25 This study’s generalizability is
limited because it was performed in a single EHRwith awell-
coordinated EHR oversite group to encourage use of the new
data collection procedures. Future work should assess if the
improvements seen in the first 3 months post-implementa-
tion are sustained over time. Future work should also evalu-
ate changes in clinician actions to questionnaire responses
and care pathways to maximize questionnaire use.26

Conclusion

Bright Futures and the AAP for preventive pediatric health
care recommend 30 different activities including those that
use questionnaires for maternal depression screening, au-
tism spectrum disorder screening, and adolescent depres-
sion screening. Other questionnaires like the ACT can aid in
managing chronic diseases. Clinical staff may be hesitant to
use electronic questionnaires because of concerns over
adjusting to a newworkflow, technical issues, and sanitation
concerns about the tablets. The electronic questionnaire
implementation system used in this project was designed
to reduce paperwork, administrative cost, and data entry
errors, as well as improve patient confidentiality. Our find-
ings indicate that electronic data capture can be beneficial to
save staff and patients’ time and increase questionnaire
completion rates, particularly when used for multiple pur-
poses and become a routine part of clinical workflow.

Clinical Relevance Statement

The implementation of electronic questionnaire capture
requires an investment of time and finances. This study
found that the investing in an electronic questionnaire
capture in thewaiting rooms of community pediatrics clinics
increased questionnaire completion rates while decreasing
the time staff spend managing questionnaire administration
and data entry.

Multiple Choice Questions

1. Compared with paper-administered questionnaires, elec-
tronic questionnaire capture of the PHQ-2 depression
screen show:
a. Increased completion rates and decreased positive

screen rates
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b. Increased completion rates and increased positive
screen rates

c. Decreased completion rates and decreased positive
screen rates

d. Decreased completion rates and increased positive
screen rates

Correct Answer: The correct answer is option a. The PHQ-
2 was expected to be administered at all well child visits
for patients age 11 years and older. During paper admin-
istration, PHQ-2 completion rates recorded in the EHR
was 86.4%. After deployment of the electronic capture
system, the completion rates recorded in the EHR in-
creased to 93.8% (p<0.001). However, the rate of positive
screening for depression was lower after deployment of
the electronic capture system both among patients who
completed the questionnaire (11 vs. 7%, p<0.001) and
among all appropriate well child visits (9.5 vs. 6.7%, p �
0.001). It is unknown if this reflects selective screening in
the paper administration era, selective data entry in the
paper administration era, or differences in questionnaire
responses on paper compared with tablet.

2. After implementation of electronic questionnaire capture,
variation in the questionnaire completion rates across
practices:
a. Increased
b. Stayed the same
c. Decreased

Correct Answer: The correct answer is option c. There
was significant practice-level variation across the 45
practices in questionnaire completion during the paper
administration period (9–98% for the M-CHAT; 25–98%
for the PHQ-2; 25–98% for the S2BI). After the deployment
of electronic questionnaire capture, there was less varia-
tion in questionnaire completion rates across practices
(65–96% for theM-CHAT; 79–100% for the PHQ-2; 79–99%
for the S2BI).
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