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Background/Purpose: The purpose of this study was to reduce unplanned Emergency Department (ED) visits for
minor complaints in children after appendectomy through proactive institution-driven communication and uti-
lization of telehealth resources.
Methods:We developed a text messaging system to initiate communication with parents of postappendectomy
patients and connect them with a telehealth visit or a phone call with a surgical provider as needed. Using de-
scriptive statistics, chi square, and statistical process control analytics, we compared rates of postoperative ED
visits for the 8 months pre- and post-implementation of the messaging system and summarized the feedback
we received from patients.
Results: A total of 791 laparoscopic appendectomies were performed in two institutions (preintervention= 382,
post-intervention = 409). The postoperative ED visit rate decreased from 5.8% preimplementation to 2.4% post-
implementation (p = 0.02). Over one-fifth of families messaged (21.6%) had questions in the postoperative pe-

riod. The majority expressed interest in a video visit (52.5%), while some preferred to speak with the surgeon's
office (25%). Over 90% of respondents found the system helpful, and 4.9% opted out.
Conclusion: Implementation of a hospital-initiated text messaging system has the potential to reduce ED visits in
the immediate postoperative period after appendectomy. This system can be scaled to include different surgeries
across multiple disciplines.
Level of Evidence: III.
Type of Study: Clinical Retrospective Pre/Post Intervention Study.

© 2020 Elsevier Inc. All rights reserved.
Appendectomies are the most common acute pediatric general sur-
gical procedure performed in the United States [1]. Appendectomy is
one of the procedures most commonly associated with postoperative
emergency department (ED) visits in our multi-institution health care
system, which is consistent with other reports [2,3]. Reviewing data
from post-appendectomy patients who visited our ED showed that
more than 70% of patients did not contact the system with a problem
prior to ED presentation.Many of these visitswere forminor complaints
and hence possibly preventable. Non-urgent ED visits and ED over-
ncy department visits for mino
e found that a simple texting in
and provides on-click access to
m visits.
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crowding leads to increased patient wait times, overburdened pro-
viders, compromised patient safety, wasted health care dollars in
many cases, worse outcomes [4].

Postoperative ED visits can be classified as visits unrelated to the
index procedure, postoperative complications that require admission
andmanagement, andminor complaints related to the index procedure
[5]. The latter have been reported to account for over 40% of all postop-
erative ED visits and should be a priority for both financial and logistical
reasons, particularly with changes in hospital reimbursements related
to readmission penalties [5].

Parents of childrenwhohave been discharged after surgery are often
unsure of how to differentiate between expected symptoms that are
part of usual postoperative recovery and unanticipated adverse events
that requiremedical attention. Several studies have documented knowl-
edge gaps, anxiety and discontent among patients who are recovering
from surgery and their parents [6–8].
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Mobile applications developed for adult postoperative patients have
been used to distribute educational materials [9–11], monitor medica-
tion compliance [12,13], collect data on pain medication use [14], im-
prove patient engagement [15], send reminders to patients when it is
time to pursue follow-up care [16], and monitor symptoms [17–19].
These interventions have demonstrated a decreased need for routine
postoperative clinic visits [19], increased early medication adherence
[13], and prevention of postoperative emergency room visits [20]. A
text-messaging system is particularly relevant today, as the current gen-
eration of parents of our pediatric patients routinely use texting as a pri-
mary form of communication. This is bolstered by the fact that
investigators have found that text messages and mobile applications
are a feasible and acceptable way of communicating with patients and
their families postoperatively that contributes to patient satisfaction
[21–23].

Due to the high prevalence of preventable ED visits after appendec-
tomies at our institution, we developed a pilot project to create and im-
plement an institution-driven text-messaging system in conjunction
with telehealth services. We hypothesized that this intervention
would reduce ED visits in the immediate postoperative period after an
appendectomy.

1. Methods

1.1. Development of text messaging system

The text messaging system was developed through a collaboration
among surgeons, telehealth physicians, health literacy experts, and soft-
ware engineers, building upon an established system that was being
used to confirm appointments. The workflow is summarized in Fig. 1.
Briefly, the designated caregiver was asked for cell phone contact infor-
mation and a text message was sent the day of discharge. Parents were
offered the option of receiving texts in English or Spanish. The message
was repeated on post discharge days 2, 6, 10 and 14. Families that had
questions about their child's recovery were directed to a video confer-
ence encounter with a member of our telehealth team, or if they pre-
ferred to talk to their surgeon's office, this telephone number was
provided. After the final message, a simple “yes” or “no” question was
asked to ascertain whether the system was helpful. In addition, parents
were invited to send comments to a designated email address (Supple-
mental Figs. 1 and 2). Themultidisciplinary teammet on amonthly basis
to review data on text system utilization and ED returns. Real-time
modifications were made to the system including enhanced response
to unrecognized texts from parents (for example, saying “Y” or “yeah”
instead of “Yes”). An online dashboard was created, which enabled the
team to track postoperative ED visits, and periodic chart reviews were
performed to ensure validity of the dashboard and to assesswhether pa-
tients who returned to the ED were utilizing the messaging system
properly so that we could make real-time improvements. For example,
we noted that several patients expressed interest in a telehealth visit
but were not actually carrying out the visit. We designed a real-time
email alert when a patient expressed interest in telehealth visit, so the
telehealth team could proactively contact the parent rather than wait
for the parent to initiate the visit through the link provided on the
texting platform.

1.2. Telehealth team

Our healthcare system has an around-the-clock telemedicine team
which began in 2015with a group of six pediatricianswho are fully ded-
icated to telehealth. These providers have diverse clinical backgrounds
including general pediatrics, pediatric hospital medicine, pediatric ur-
gent care and pediatric intensive care. One-third are fluent in both En-
glish and Spanish. The average number of monthly visits per
telemedicine provider is 150–200. With an average of 50 appendecto-
mies being performed per month across our system, we did not
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anticipate a large proportional increase in video visit volume related to
this intervention.

In preparation for go-live, one of the pediatric surgeons provided a
one-hour online training session for the telehealth team, during which
common post-appendectomy complaints were discussed, and criteria
for referral to the ED were reviewed. Telehealth pediatricians were en-
couraged to contact the surgery team if questions arose about the nature
of the parent's complaint and how to triage it appropriately. In advance
of implementation, all surgeons and extended care providers on the sur-
gery teams were educated about the intervention and the role of the
telehealth team.
1.3. Study population

The text-messaging system was implemented on May 1, 2019. All
patients who underwent a laparoscopic appendectomy (CPT 44970) at
either of the institutions in our hospital system between September 1,
2018 (8 months pre-implementation) and December 31, 2019
(8 months post-implementation) were included in the study.
1.4. Statistical analysis

We compared the pre- and post-implementation appendectomy pa-
tients. We used an intention to treat analysis; therefore, all patients op-
erated on during the post-implementation time period were analyzed
as part of this group even if they were not able to receive textmessages.
Patient demographics, operating room time, and postoperative length of
stay (LOS) were obtained from the electronic medical record. The pri-
mary outcome measure was the rate of potentially avoidable ED visits,
defined as ED visits that did not result in an admission. We reviewed
every EDvisit during the study period anddesignated it as “preventable”
or “non-preventable” based onwhether the child required interventions
that could not have been performed in the office or via telehealth
(e.g., intravenous fluid resuscitation for dehydration). We compared
the overall proportion of appendectomy patients who presented to the
ED and were discharged home, and also compared the subset of these
that were designated as “preventable” in the pre- vs post-
implementation time periods. Data from the messaging system that
tracks patient responses to the text messages were obtained from our
dashboard.

Demographic data were described as means (normally distributed
data) or medians (non-normally distributed data) for continuous vari-
ables and numbers for categorical variables. The Chi-square test was
used to compare categorical variables. Student's t-test and Mann Whit-
ney U were used to compare continuous variables, where appropriate.
Statistical significance was defined as p < 0.05.

We tracked the proportion of patients with potentially preventable
ED visits over time using a p-chart. Control limits were set at three-
sigma limits from the mean. Standard rules were applied to determine
if changes were due to common or special cause variation. QI macros
2017© software was used to create a control chart.

Our Institutional Review Board deemed the project to be quality im-
provement, and the need for informed consent was waived.
2. Results

Therewere a total of 791 laparoscopic appendectomies performed in
a 16-month period between September 2018 and December 2019 at
our two institutions (pre = 382, post = 409). The pre- and post-
implementation populations did not vary significantly by age, sex,
weight, race or preferred language. Therewere also no significant differ-
ences in the operating room time and postoperative LOS between the
two groups, suggesting a similar distribution in the severity of appendi-
citis in the populations (Table 1).



Fig. 1. Flow diagram depicting text messaging pathway.
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2.1. Emergency department visits

The pre-implementation grouphad 22 (5.7%) postoperative ED visits
within 30 days of discharge over 8months. This was significantly higher
than the post-implementation group, in which there were 10 (2.5%)
postoperative ED visits in 8months (p= 0.02). The decrease in the pro-
portion of ED visits met criteria for special cause variation in April 2019,
1month prior to implementation,with 8 points below the originalmean
proportion of visits (Fig. 2).

On chart review, we determined that 72.7% (16 of 22 patients) of the
postoperative ED visits in the pre-implementation group were minor
and did not necessitate a return to the ED and instead could have been
managed by either a visit to the pediatrician or the surgeons' office. This
proportion reduced to 50% of ED visits in the post-implementation
group. Overall, this represents a decrease in the proportion of preventable
post-operative ED visits (the type that the texting intervention would be
most likely to influence) from 4.2% pre-implementation to 1.2% post-
implementation (p = 0.009).

2.2. Messaging system performance

A total of 370 (90.5%) patients who underwent a laparoscopic ap-
pendectomy after May 1, 2019 were messaged using the system.
There was a technical error after initial implementation that was
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rectified by the software team, and this accounted for themajority of the
9.5% of patients who did not receive texts, with very few patients being
unable to participate due to lack of cell phone. Of those who received
text messages, only 4.9% opted out of the service. Approximately one
in five families (21.6%) had questions about their child's recovery. Of
these, 52.5% requested a video visit with a telemedicine physician and
25% wanted to speak to the surgeon's office. The remaining 22.5%
were directed to contact their pediatrician with further questions.

A simple “yes” or “no” question at the end of the last textmessage on
whether the text messages were helpful revealed that 91.8% of respon-
dents found it helpful. No patients responded with open-ended
comments.

2.3. Telehealth visits

There were 13 telehealth visits for appendectomy patients in the 8
months after implementation of the pathway. All these patients' con-
cerns were handled at the video visit and no patients were directed to
the ED. A routine component of the video visit follow-up included a
form on which parents were asked, “What would you do if you did not
have this telehealth visit?” There were eight parents who responded.
Of these, four reported they would have either gone to the ED or an ur-
gent care, threewould have gone to the doctor's office, and the other pa-
tient would have done nothing further.

Image of Fig. 1


Table 1
Comparison of patient characteristics in the pre and post implementation groups.

Pre Post p-Value

Age (years) 0.94
Mean 11.0 11.0
IQR 8.0–14.0 8.0–14.0

Weight (kg) 0.57
Mean 46.4 47.3
IQR 30.0–59.0 30.6–60.6

Gender (%) 0.34
Male 246 (64.4) 250 (61.1)
Female 136 (35.6) 159 (38.9)

Race (%) 0.27
White 250 (65.4) 238 (58.2)
Black 27 (7.1) 31 (7.6)
Other 100 (26.2) 137 (33.5)
Unavailable 5 (1.3) 3 (0.7)

Language (%) 0.10
English 321 (84.0) 334 (81.7)
Spanish 51 (13.4) 71 (17.4)
Other 10 (2.6) 4 (0.9)

Operating room time (minutes) 0.11
median 89.0 91.0
IQR 79.0–104.0 79.0–107.0

Post op length of stay (hours) 0.17
median 10.0 6.2
IQR 2.1–33.1 1.8–45.0

Fig. 2. p-chart depicting decrease in proportion of patients that had a postoperative ED v
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3. Discussion

The postoperative period is a stressful time for parents. When parents
are overwhelmedwith taking care of their recovering child, theymay not
think to contact the health system prior to showing up in the ED. In a
world that is growing more and more digitally connected, people rely
less on traditional phone calls and in-person encounters and more on
tools like texting to communicate.Millennials in particular, who comprise
an increasing proportion of our parent population, embody this culture of
isit w
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digital connectivity, and are likely to embrace the texting platform as a
way to communicate concerns about their child's recovery.

Text messaging as a method to confirm appointments is fairly ubiqui-
tous in healthcare today, withmost institutions utilizing some form of au-
tomated system. We developed our texting pathway based on the
existing platform at our institution that is used for appointment re-
minders. Limiting the responses to a simple “yes” and “no” promotes con-
venience and avoids overwhelming families, which can hinder utilization.
It also assists in data tracking. It is also important to understand the demo-
graphic of patients that are being treated, particularly with regard to lan-
guage. A significant number of our patients are Spanish-speaking,which is
why enabled the system to send and receivemessages in Spanish, and en-
sured access to Spanish-speaking telehealth providers.

Families that have low health literacy may be especially vulnerable
to unnecessary utilization of the health care system [24]. Health literacy
encompasses the ability of caregivers to access, comprehend and pro-
cess basic health information to make adequately informed decisions
[25]. An estimated 30–35% of adults have low health literacy [26,27].
Lowhealth literacy has also been consistently associatedwithmore hos-
pital admissions [28]. Understanding the difference between the normal
postoperative course and deviations from that course can be challenging
even for medical professionals if it is outside their specialty. Health care
providers and hospitals must therefore take steps to address this prob-
lem and take initiatives to assist families in the stressful postoperative
period.We are in the process of developing aweb page that will educate
caregivers about the expected postoperative course after an appendec-
tomy, and will be directly accessible through the texting platform.

Efforts that improve health literacy by improving patient education
have shown the most benefit so far [29]. A “universal precautions ap-
proach” to health literacy [30] (communicate as if all families have low
health literacy) has been advocated, but many times this is not enough.
In 2011, the World Health Organization (WHO) identified communica-
tion problems between patients and providers as a risk factor for pre-
ventable patient harm and introduced the term “eHealth” to the
medical lexicon to describe the use of information and communication
technologies (ICT) for health. The WHO also defined “mobile health”
or “mHealth” as the “medical and public health practice supported by
mobile devices, such asmobile phones, patientmonitoring devices, per-
ithin 30 days of discharge before and after implementation of the text messaging system
.

Image of Fig. 2
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sonal digital assistants (PDAs) and other wireless devices [31].”Our text
messaging intervention is an innovative example of mHealth, and it ap-
pears to be effective in preventing unnecessary postoperative ED visits.

ED visits related to minor postoperative complications are a signifi-
cant contributor to the overall number of patients that return to the
ED postoperatively. Complaints may include pain, superficial wound
complaints and constipation. The use of mobile pictures or video visits
can be very useful in delineating which wound complaints require
prompt ED evaluation or close monitoring with an earlier office visit.
Our healthcare system was already equipped with a robust team of
telehealth physicians, which enabled us to undertake this project and
provide around-the-clock assistance as needed. Of note, we did time
the texts so none would be delivered in evenings, on holidays or week-
ends in order to encourage system utilization during full-time staffing
hours. It is important to note that only 13 telehealth visits occurred in
8 months, so this did not come close to overwhelming the system.

Many patient complaints after surgery are unrelated to the surgery,
or are minor complaints related to the surgery. A short presentation
by the surgery team to our telehealth physicians outlined the expected
postoperative course in order to help them appropriately triage these
patients. A template was created to standardize reporting of these visits
and assist data tracking. The benefits of the video visit include the ability
to observe the patients and to utilize the family as an assistant to better
examine the patient. The fact that no patients were sent to the ED after
their telehealth visit suggests that non-surgeon telehealth physicians
are very comfortable caring for postoperative patients on a virtual plat-
form. Although only 13 telehealth visits occurred in the 8 months post-
implementation, we believe there is a high likelihood these patients
would have come the ED if they had not had access to telehealth.We be-
lieve the success of the intervention can, in large part, be attributed to
the accessibility and expertise of the telehealth team.

The response from families to our text-messaging system was
largely positive, with over 90% of respondents finding it helpful. In addi-
tion, only a small minority of parents were unable to participate in the
intervention due to lack of access to a cell phone. This strengthens our
belief that text messaging has great potential to decrease miscommuni-
cation, improve patient care, and decrease unnecessary postoperative
ED visits among pediatric appendectomy patients.

Limitations of our study include the potential lack of generalizability,
as we understand that many institutions do not have access to
telehealth physicians and resources to set up a text messaging system.
In addition, we note that the reduction in postoperative ED visits may
not be attributable to the texting intervention, as other unmeasured var-
iables may have changed over the time frame of the study that could
have affected ED visits. We met criteria for special cause variation 1
month prior to implementation of the text message system. This
might be explained by the fact that education for surgical teams was
being rolled out during this time frame, and surgeons might have been
more attentive to the concept of preventing postoperative ED visits.
Since the decrease in ED visits was sustained over the entire post-
implementation period, we believe that the text intervention is the
most likely explanation for the change.

In conclusion, an institution initiated text-messaging system can re-
duce postoperative ED visits related to minor postoperative complica-
tions and complaints that may be unrelated to the surgery. Video visits
conducted by pediatricians can effectively address many patient and
parent concerns. A major advantage of this system, unlike other
institution-initiated processes (for example, routine postoperative
phone calls), is that it can be implemented with relatively low human
resource investment through an automated system using similar tech-
nology to what many health systems already use for appointment re-
minders. It has the potential to be scaled to include different
procedures that are associated with high postoperative ED visit rates
in any surgical subspecialty. There is also potential to use this system
for other medical conditions associated with frequent ED visits after
discharge.
41
Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jpedsurg.2020.09.046.
References

[1] St Peter SD, Sharp SW, Holcomb 3rd GW, et al. An evidence-based definition for per-
forated appendicitis derived from a prospective randomized trial. J Pediatr Surg.
2008;43(12):2242–5.

[2] Kulaylat AN, Rocourt DV, Tsai AY, et al. Understanding readmissions in children un-
dergoing surgery: a pediatric NSQIP analysis. J Pediatr Surg. 2018;53(7):1280–7.

[3] Burjonrappa S, Theodorus A, Shah A, et al. Pediatric surgery readmissions: a root
cause analysis. Pediatr Surg Int. 2015;31(6):551–5.

[4] Morley C, Unwin M, Peterson GM, et al. Emergency department crowding: a sys-
tematic review of causes, consequences and solutions. PLoS One. 2018;13(8):
e0203316.

[5] Lautz TB, Reynolds M. Context and significance of emergency department visits
and readmissions after pediatric appendectomy. J Pediatr Surg. 2011;46(10):
1918–22.

[6] Pomicino L, Maccacari E, Buchini S. Levels of anxiety in parents in the 24 hr before
and after their child's surgery: a descriptive study. J Clin Nurs. 2018;27(1–2):
278–87.

[7] Sanger PC, Hartzler A, Han SM, et al. Patient perspectives on post-discharge surgical
site infections: towards a patient-centered mobile health solution. PLoS One. 2014;9
(12):e114016.

[8] Scrimin S, Haynes M, Altoe G, et al. Anxiety and stress in mothers and fathers in the
24 h after their child's surgery. Child Care Health Dev. 2009;35(2):227–33.

[9] Hawkins SD, Koch SB, Williford PM, et al. Web app- and text message-based patient
education in Mohs micrographic surgery-a randomized controlled trial. Dermatol
Surg. 2018;44(7):924–32.

[10] Newton L, Sulman C. A pilot program: using text messaging to improve timely
communication to tonsillectomy patients. ORL Head Neck Nurs. 2016;34(2):
6–10.

[11] Song JSA, Wozney L, Chorney J, et al. Design and validation of key text messages
(tonsil-text-to-Me) to improve parent and child perioperative tonsillectomy ex-
perience: a modified Delphi study. Int J Pediatr Otorhinolaryngol. 2017;102:
32–7.

[12] Shellmer DA, Dew MA, Mazariegos G, et al. Development and field testing of teen
pocket PATH((R)), a mobile health application to improve medication adherence
in adolescent solid organ recipients. Pediatr Transplant. 2016;20(1):130–40.

[13] Sanguansak T, Morley KE, Morley MG, et al. Two-way social media messaging in
postoperative cataract surgical patients: prospective interventional study. J Med In-
ternet Res. 2017;19(12):e413.

[14] Anthony CA, Lawler EA, Ward CM, et al. Use of an automated mobile phone mes-
saging robot in postoperative patient monitoring. Telemed J E Health. 2018;24
(1):61–6.

[15] Sosa A, Heineman N, Thomas K, et al. Improving patient health engagement with
mobile texting: a pilot study in the head and neck postoperative setting. Head
Neck. 2017;39(5):988–95.

[16] Gu Y, Wang L, Zhao L, et al. Effect of mobile phone reminder messages on adherence
of stent removal or exchange in patients with benign pancreaticobiliary diseases: a
prospectively randomized, controlled study. BMC Gastroenterol. 2016;16:105.

[17] Carrier G, Cotte E, Beyer-Berjot L, et al. Post-discharge follow-up using text messag-
ing within an enhanced recovery program after colorectal surgery. J Visc Surg. 2016;
153(4):249–52.

[18] Chen Y, Chin M, Greenberg S, et al. Post-tonsillectomy pain in 24 children – utilising
short message service (SMS) to assess postoperative outcomes. Clin Otolaryngol.
2012;37(5):412–4.

[19] Healy P, McCrone L, Tully R, et al. Virtual outpatient clinic as an alternative to an ac-
tual clinic visit after surgical discharge: a randomised controlled trial. BMJ Qual Saf.
2019;28(1):24–31.

[20] CorriganMA,McHugh SM,Murphy RK, et al. Improving surgical outpatient efficiency
through mobile phone text messaging. Surg Innov. 2011;18(4):354–7.

[21] De La Cruz Monroy MFI, Mosahebi A. The use of smartphone applications (apps) for
enhancing communication with surgical patients: a systematic review of the litera-
ture. Surg Innov. 2019;26(2):244–59.

[22] Semple JL, Sharpe S, Murnaghan ML, et al. Using a mobile app for monitoring post-
operative quality of recovery of patients at home: a feasibility study. JMIR Mhealth
Uhealth. 2015;3(1):e18.

[23] Ladley A, Hieger AW, Arthur J, et al. Educational text messages decreased emergency
department utilization among infant caregivers: a randomized trial. Acad Pediatr.
2018;18(6):636–41.

[24] Morrison AK, Schapira MM, Gorelick MH, et al. Low caregiver health literacy is asso-
ciated with higher pediatric emergency department use and nonurgent visits. Acad
Pediatr. 2014;14(3):309–14.

[25] Ratzan S, Parker R, Selden C, et al. National Library of medicine current bibliogra-
phies in medicine: Health literacy. Bethesda: MD: National Institutes of Health;
2000.

[26] Me K, Greenberg E, Jin Y, et al. The health literacy of America's adults: Results from
the 2003 National Assessment of adult literacy (NCES 2006–483); 2006.

https://doi.org/
https://doi.org/
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0005
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0005
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0005
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0010
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0010
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0015
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0015
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0020
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0020
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0020
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0025
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0025
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0025
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0030
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0030
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0030
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0035
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0035
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0035
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0040
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0040
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0045
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0045
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0045
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0050
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0050
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0050
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0055
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0055
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0055
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0055
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0060
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0060
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0060
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0065
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0065
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0065
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0070
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0070
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0070
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0075
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0075
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0075
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0080
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0080
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0080
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0085
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0085
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0085
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0090
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0090
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0090
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0095
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0095
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0095
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0100
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0100
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0105
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0105
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0105
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0110
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0110
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0110
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0115
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0115
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0115
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0120
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0120
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0120
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0125
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0125
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0125
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0130
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0130


R.J. D'Cruz, L.-Q. MacDonald, N. Zisa et al. Journal of Pediatric Surgery 56 (2021) 37–42
[27] Morrison AK, Myrvik MP, Brousseau DC, et al. The relationship between parent
health literacy and pediatric emergency department utilization: a systematic review.
Acad Pediatr. 2013;13(5):421–9.

[28] Baker DW, Parker RM,WilliamsMV, et al. Health literacy and the risk of hospital ad-
mission. J Gen Intern Med. 1998;13(12):791–8.

[29] Morgan SR, Chang AM, Alqatari M, et al. Non-emergency department interventions
to reduce ED utilization: a systematic review. Acad Emerg Med. 2013;20(10):
42
969–85.
[30] Health Literacy Universal Precautions Toolkit, 2nd Edition. Content last

reviewed February 2015. Agency for Healthcare Research and Quality, Rock-
ville, MD.

[31] World Health Organization. mHealth: New Horizons for Health Through Mobile
Technologies (Global Observatory for eHealth Services Volume 3). Geneva,
Switzerland: World Health Organization; 2011.

http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0135
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0135
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0135
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0140
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0140
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0145
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0145
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0145
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0150
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0150
http://refhub.elsevier.com/S0022-3468(20)30695-3/rf0150

	Institution-�initiated text messaging can reduce unplanned emergency department visits after appendectomy
	1. Methods
	1.1. Development of text messaging system
	1.2. Telehealth team
	1.3. Study population
	1.4. Statistical analysis

	2. Results
	2.1. Emergency department visits
	2.2. Messaging system performance
	2.3. Telehealth visits

	3. Discussion
	Funding
	References




