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Abstract

Background and Objectives—CDC guidelines recommend follow-up within 72 hours of
diagnosis of pelvic inflammatory disease (P1D) because patients with inadequate treatment are at
increased risk of acute and chronic complications. Follow-up rates in adolescents after diagnosis
range between 10 to 16%. The primary objective was to assess the effect of text message (TM)
reminders to adolescent patients diagnosed with PID on obtaining follow-up care within 72 hours
of emergency department (ED) discharge.

Methods—Single-blinded, randomized controlled trial of adolescents diagnosed with PID in the
ED. Patients received standard discharge instructions or standard discharge instructions plus TM
reminders. Patients in the TM group received daily, tailored TM for 4 days with a reminder to
schedule and attend PCP follow-up. The primary outcome was follow-up within 72 hours of ED
discharge.

Results—95 patients (48 standard; 47 TM) were randomized. 3 patients were excluded, leaving
92 patients (46 standard; 46 TM) for analysis. Baseline characteristics were similar between
treatment groups. Follow-up was 15.2% in the standard group and 43.5% in the TM group.
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Patients receiving TM reminders were more likely to follow-up compared to the standard group
(RR: 2.9; 95% CI 1.4-5.7). The absolute efficacy difference was 28.3% (95% CI 9.5-46.9)
yielding NNT of 4 (95% CI 2.2-9.5).

Conclusion—Personalized TM reminders were efficacious in improving follow-up for
adolescents after ED diagnosis of PID.

INTRODUCTION

Pelvic inflammatory disease (PID) affects as many as 10% of adolescent females and results
in long-term complications such as infertility and chronic pelvic pain for up to 40% of these
women.1:2 Adequate treatment and prevention of repeated episodes reduces the risk of these
sequelae. Therefore, the Centers for Disease Control (CDC) recommends follow-up within
72 hours of diagnosis of PID to ensure clinical improvement, review safe sexual practices,
and reinforce the importance of partner treatment and medication compliance.2 This follow-
up appointment is particularly important for adolescents who commonly receive the
diagnosis of PID in emergency departments (ED) or urgent care centers where time
constraints result in limited counseling at the time of diagnosis.4> Unfortunately, with
follow-up rates as low as 10-16%, the majority of adolescents diagnosed with PID are not
receiving the recommended follow-up care, which likely contributes to the high rates of
long-term complications.%’

Lack of recommended post-ED follow-up care extends beyond patients with PID. ED
providers do not provide ongoing care to patients and therefore routinely recommend
follow-up with primary care providers (PCP) to ensure improvement from acute ED
presentation and for ongoing management of chronic conditions. There are numerous
reasons cited for patients not receiving post-ED follow-up care including lack of
transportation, limited time, provider availability, and lack of perceived benefit or need.8
Interventions to improve post-ED follow-up for children and adolescents have included
telephone reminders, mailed reminders, and ED providers scheduling outpatient
appointments, all with limited success.89 One recent study in adults demonstrated
improvement in follow-up rates when appointments were scheduled prior to ED discharge
and patients were reminded via text message (TM) reminder the following day.10

Text messaging is used socially by the majority of adolescents and can be read privately at a
convenient time, making TM a potentially ideal technology to remind patients of follow-up
relating to sensitive health care issues such as PID.11.12 Prior studies have demonstrated that
TM interventions are successful in promoting behavior change, improving medication
compliance, and improving self-management of some chronic diseases.13-18 The primary
aim of this study was to test the effect of TM reminders on adolescent patients’ adherence to
the recommended post-ED follow-up visit. We hypothesized that TM reminders would
improve post-ED follow-up care. The secondary aims of this study were to evaluate the
feasibility of using TM reminders after ED discharge; to identify patient characteristics that
are associated with follow-up; and to evaluate barriers to post-ED follow-up. Patient
characteristics explored included presence of high risk behaviors and illness severity. IlIness
severity was as defined presence of abdominal pain, pelvic pain, or performance of
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abdominal imaging because abdominal imaging is generally performed on patients with
more severe symptoms to exclude complications or alternative diagnoses.

This was a single-blinded, randomized controlled trial to test the effectiveness of TM
reminders in improving PCP follow-up rates in adolescent females diagnosed with PID in
the ED. This study was approved by our Institutional Review Board and was registered with
clinicaltrials.gov (NCT01299259).

e and Group Randomization

Patients were enrolled from an urban academic pediatric ED with an annual census of
90,000 patients between February 2012 and August 2014 when sample size goal enroliment
was achieved. Adolescent females > 15 years of age were eligible if they were diagnosed in
the ED with PID and were determined by the attending physician to be appropriate for
outpatient treatment. PID was defined using the 2006 CDC minimum criteria for PID
diagnosis: lower abdominal pain or pelvic pain with no other cause identified with the
presence of either cervical motion tenderness, uterine tenderness, or adnexal tenderness.3
Presence of these criteria were verified by the attending pediatric emergency medicine
physician by being present during the exam or performing the exam prior to patient
enrollment. Patients were excluded if they did not have a cell phone with TM capability, had
a developmental disability, were non-English speaking, were pregnant, or were previously
enrolled in the study. Non-English speaking patients were excluded because of the multiple
points of contact requiring translation, including consent procedures, interviews in the ED,
and telephone interviews. Pregnant patients were transferred to another hospital with
obstetrical services for further care in accordance with our institutional policy, making them
ineligible for the study. A patient log was kept during the study period to document patients
screened and the reasons for exclusion.

Study Procedure

Patients meeting inclusion criteria were identified by research assistants by reviewing the
ED tracking board during the hours of 8 AM and midnight, 7 days a week. Adolescent
females presenting with chief complaints related to abdominal, genitourinary, or infectious
symptoms were screened. Inclusion and exclusion criteria were then verified by the ED
clinician caring for the patient prior to study staff approaching the patient for enroliment. In
accordance with Pennsylvania state law and hospital policy, adolescents are permitted to
consent to testing and treatment for sexually transmitted infections without parental consent
and therefore were able to consent to participate in the study without parental consent. In
addition, only verbal consent was obtained from patients due to the increased risk for a
breach in confidentiality with a written consent form. During consent, study staff explained
that the TM were uni-directional and emphasized that patients would not be able to
communicate with providers via TM. After providing verbal informed consent, participants
completed a written questionnaire (appendix 1) assessing demographic characteristics,
experience with TM and cells phones, previous primary care experience, and sexual history.
The questionnaire was developed by investigators by adapting the National Survey of Family
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Growth19 and the Parent and Teen Cell Phone Survey conducted by the Pew Research
Center20 and was pilot tested for clarity with 10 patients meeting inclusion criteria prior to
study initiation. Based on this feedback, the wording of a few items was clarified. Study staff
administered a brief verbal survey to collect PCP name and contact information as well as
patient cell phone number for a follow-up survey. All study participants provided written
permission to verify follow-up. Following completion of the questionnaires, study staff then
assigned patients to the intervention or control group by using a series of numbered, opaque
envelopes that contained the randomization assignment that was predetermined by a
computer generated randomization system. Both the control and intervention groups
received standard written discharge instructions on PID which included instructions for PCP
follow-up within 3 days of discharge. If a patient did not have a PCP or did not feel
comfortable seeking follow-up care with her PCP for this illness, she was referred to the
adolescent clinic affiliated with our institution per usual practice. The adolescent clinic
accommodates patients diagnosed with PID in the ED for follow-up under the Federal Title
X family planning program. Contact information for the adolescent clinic was included in
standard discharge paper work. Prior to discharge, all participants received a 5 dollar gift
card for their participation. After receiving standard written discharge instructions from the
medical providers who were blinded to treatment allocation, patients were discharged home
for standard outpatient treatment. As part of the ED’s standard discharge procedure, a faxed
copy of the patient’s ED record was sent to the PCP once the physician note was completed.

The control group did not receive any additional reminders to follow-up. The intervention
group received a total of 4 text messages to remind them to schedule and attend a follow-up
appointment. TM were personalized with patient first name, PCP name, PCP phone number,
and recommended time frame for follow-up. Study staff entered this information into a
secure online-service (Remedy Health Media, New York, NY) prior to discharge from the
ED. This system automatically sent TM reminders without further action of study staff on
study days 2, 3, 4, and 5. The first TM was structured as follows: “Hi Mary, Please call
888-888-8888 now to make an appointment with Dr. X by Friday. This is important to make
sure you are improving.” Messages were designed to include information essential to
making the appointment while not revealing any potentially sensitive information such as
diagnosis. Subsequent text messages also included the number of the adolescent clinic in
case a patient was unable to schedule an appointment with her PCP. To minimize school
interruption and maximize the patient’s opportunity to call during business hours to make an
appointment, messages were sent after school hours between 3:30 PM and 4:30 PM on
weekdays and at 10 AM on weekend days. Text message delivery status (received or failed)
was recorded by the online system.

Study staff blinded to treatment group contacted the PCP of each patient within 2 weeks of
her ED visit to verify follow-up visit. For patients who did not have a follow-up appointment
with their PCP or who did not have a PCP on enrollment, we performed a review of the
electronic medical record to determine if they received follow-up in the adolescent clinic. To
evaluate our secondary outcomes, text message delivery logs were reviewed and all study
participants were contacted by telephone 2 weeks after the ED visit for a standardized
telephone survey regarding barriers to follow-up and, if applicable, Likert-scale based
questions on experience with TM reminders. Barriers to follow-up were ascertained through
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open-ended questions that were then categorized by study staff using predetermined criteria.
Patients receiving TM were also queried regarding any inconveniences that the TM caused.

Sample Size

Using a baseline follow-up rate of 10% based on prior published studies, we estimated that a
sample size of 94 (47 patients in each arm) would allow 85% power to detect an increase of
25% (from 10% to 35%) in the follow-up rate. A 25% increase in follow-up was deemed as
clinically significant by expert consensus. Sample size was calculated using STATA 12
(STATA, College Station, TX).

Data Analysis

We conducted both an intention-to-treat (ITT) and per-protocol analysis of the data. ITT
analysis included all patients as originally allocated after randomization and was conducted
for all outcomes to reflect the likely real-world conditions of discontinued cell phones and
phone numbers incorrectly entered. Per-protocol analysis was conducted for the primary
outcome to compare the patients who completed the treatment as originally allocated. Group
differences were determined by using the two-sample t-test or Mann-Whitney U test for
continuous variables and chi-square test or Fisher’s exact test to compare intervention and
control groups. Univariate logistic regression was performed to determine whether there was
a significant association between each of the predefined patient variables and the outcome.
Statistical analysis was performed using Stata version 13.1 (Stata Corp, College Station,
TX).

RESULTS

Of the 2,863 adolescent women screened for eligibility, 95 met eligibility requirements,
consented and were randomized. (Figure 1). Three patients were excluded from analysis
because PCP verification could not be obtained leaving 92 patients (46 standard; 46 TM) for
analysis. Baseline characteristics were similar between treatment groups including markers
of illness severity and prior PCP experience (Table 1).

In the ITT analysis, the post-ED follow-up rate was 43.5% (20/46) in the TM group
compared to 15.2% (7/46) in the control group (Table 2). The absolute efficacy difference
was 28.3% (95% CI1 9.5-46.9) yielding a number needed to treat (NNT) of 4 (95% ClI 2.2—
9.5). Patients receiving TM reminders were more likely to follow-up compared to the
standard group (RR 2.9; 95% CI 1.3-6.1). The per-protocol analysis also demonstrated
similar results. In the per-protocol analysis, 3 patients were excluded after randomization
because they did not receive text message reminders (1 entered incorrectly, 2 cell phone
service discontinued) leaving 89 patients for analysis (46 standard; 43 TM). The follow-up
rate in the per-protocol analysis was 46.5% (20/43) in the TM group compared with 15.2%
(7/46) in the control group (RR 3.1; 95% CI 1.4-6.5). Overall, the majority of patients
(19/27) that received follow-up care were seen by their PCP (Table 3). Univariate analysis
was performed and demonstrated there were no individual characteristics such as severity of
illness, prior experience with PCP, or high risk behaviors that were associated with
likelihood to follow-up. Reasons for not following up with PCP were varied: unable to
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obtain appointment (22.9%), too busy (17.1%), symptoms improved (8.6%), lack of
transportation (5.7%), or didn’t realize it was important (5.7%). There were no differences in
barriers to follow-up between treatment groups.

Feasibility of TM Reminders

Of the 2,863 patients who were screened for eligibility, only 14 were ineligible for not
having a cell phone that could receive TM (0.5%). Daily TM was ubiquitous in the overall
study population (Table 4). Based on the reports received from the TM service, a total of 188
TM were sent in this study and 162 (86%) were delivered successfully. Patients who
received TM reminders found them convenient (88%), helpful (96%), and would
recommend receiving TM reminders to their friends (88%). None of the patients receiving
TM reminders reported any inconveniences associated with receiving TM reminders.

DISCUSSION

In this randomized controlled trial, we found that frequent, personalized TM reminders
following an ED visit for PID improved post-ED follow-up rates for adolescents. Because of
the significant health risks associated with inadequately treated PID, the post-ED follow-up
appointment is essential to ensure improvement and reinforce the importance of adherence
to treatment recommendations.3 Adolescents receiving this diagnosis in the ED are unlikely
to have received adequate counseling regarding safer sexual practices, which is important
given that repeated episodes of PID increase the risk of chronic pelvic pain and infertility,
further increasing the importance of this follow-up appointment.14 There were a myriad of
reasons given for not attending a follow-up appointment including inadequate PCP
availability, symptom improvement, and lack of understanding of importance of follow-up.
The varied reasons for not following up are similar to other studies examining post-ED
follow-up care.8-10 This is the first study to our knowledge using a text messaging modality
in the adolescent population to improve post-ED follow-up.

Recent studies have shown the majority of teens have a cell phone and use TM as part of
their daily lives.11:12:21 This was also demonstrated in our patient population with 99.5% of
screened patients having cell phones with TM capability and with the majority of enrolled
adolescents reporting texting over 100 times daily. The near universal acceptance of TM
among adolescents as well as the private, convenient nature of this technology makes it the
ideal modality to reach these patients. As a result, studies have examined the benefits of TM
for various applications in medicine including notification of test results, harm reduction for
high-risk sexual behaviors, simple smoking cessation interventions, and reminders for health
behaviors such as medication reminders.2-10.15.17.21.22 A recent review demonstrated the
benefits of TM reminders to increase attendance at previously scheduled healthcare
appointments.23 Participants were more likely to attend previously scheduled appointments
when they received a reminder by text message than those who received a reminder by
phone or did not receive a reminder. A study by Arora et al. evaluated the effect of TM
reminders in improving post-ED follow-up in adults.1% They demonstrated improvement in
follow-up rates in spite of a relatively high baseline follow-up rate. In this study,
appointments were made prior to the patient being discharged from the ED. Hence, the TM
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was serving as a simple reminder to the patient to attend the scheduled appointment.
However, this is not generalizable as many EDs do not have this capability and those that do
have this capability are unlikely to be able to achieve this for patients being discharged in the
middle of the night or for patients who have PCPs in a different health care system. In our
study, to better approximate real world circumstances, we did not schedule appointments for
patients prior to discharge. The TM served as a reminder for patients to schedule an
appointment which required the patient to call to schedule an appointment and then to attend
the appointment, not simply as a reminder to attend the appointment.

There are several limitations in our study. Given that this study compared frequent TM
reminders to standard discharge instructions which do not include any additional reminders,
we cannot conclusively determine if the improved follow-up was due to the frequent
reminders or the modality of TM. However, TM reminders were intentionally selected
because frequent reminders with other modalities would be impractical and less acceptable
due to limitations with automaticity, increased cost, and more obtrusive nature. Another
limitation is the low baseline follow-up rate in this study. Although this is consistent with
previous studies, it is quite low and as a result the effect may not be as pronounced in a
community with a higher baseline follow-up rate. The patients at our institution also had
access to follow-up in the adolescent clinic if they were unable to schedule an appointment
with their PCP which may not be true in all settings. However, both treatment groups had
access to this service. In addition, our study population may not reflect that of other
institutions.

In summary, TM reminders are effective in increasing post-ED follow-up care in adolescents
diagnosed with PID in the ED. This study utilized daily TM reminders, however, the
appropriate frequency and timing of TM reminders after an ED visit remains a knowledge
gap that should be addressed prior to broad-scale implementation of this technology.

CONCLUSIONS

TM reminders are effective in increasing post-ED follow-up care in adolescents diagnosed
with PID in the ED and were well-received by patients.
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Excluded (n =2,768)

Age < 15 (n=149)
Admitted (n=58)

Developmental delay (n=27)
Previously enrolled (n=21)
No TM capability (n=14)
Non-English speaking (n=3)
Declined participation (n =45)

Randomized (n = 95) |

Other (n=137)

Diagnosis other than PID (n=2,281)

Pregnant or no pregnancy test (n=90)
Discharged prior to consent (n=43)

Allocated to standard
(n=48)

Received allocated
intervention (n = 48)

Did not receive allocated
intervention (n = 0)

TR

Allocated to TM
intervention
(n=47)

Received allocated
intervention (n = 44)

Did not receive allocated
intervention (n = 3)
(TM delivery failed)

Lost to follow up
(n = 2) (unable to reach
PCP)

Discontinued intervention
(n=0)

Lost to follow up
(n=1) (unable to reach
PCP)

Discontinued intervention
(n=0)

Analyzed (n = 46)

Excluded from analysis
(n = 2) (unable to reach

PCP)

Analyzed (n = 46)

Excluded from analysis
(n= 1) (unable to reach

PCP)

Figure 1.

CONSORT diagram. Improving pelvic inflammatory disease follow-up from the ED:

randomized controlled trial with textmessages. P/D, Pelvic inflammatory disease; 7V, text

message; PCP, primary care provider.
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Table 1
Baseline demographics
TM (n=47) Control (n=48) Difference (95% CI)

Age (mean) 16.5 (95% Cl: 16.4-17.1) | 17 (95% CI: 16.5-17.3) | 0.5 (~0.81 to —0.19)
Medicaid 26 (55%) 24 (50%) 5 (-14 to 24)
Currently in School 41 (87%) 42 (87%) 0(-13to0 14)
Ethnicity

African American 42 (89%) 42 (87%) 2 (-12to 15)

Caucasian 1(2%) 3 (6%) 4 (-6 to 15)

Hispanic/Latino 2 (4%) 2 (4%) 0(-10to 11)

Other 2 (4%) 1 (2%) 2(-7t012)
Pelvic pain 47 (100%) 45 (93%) 7(-2t017)
Abdominal pain 47 (100%) 46 (95%) 5 (-4 1o 14)
Abdominal Imaging Performed 29 (62%) 23 (48%) 14 (-6 to 32)

Prior Experience with PCP

HasPCP 40 (85%) 45 (93%) 8 (410 22)
PCP visit in last year 44 (93%) 40 (83%) 10 (-3 to 24)
Areyou comfortabletalking to your PCP about STI? 42 (89%) 43 (89%) 0(-13to0 14)
PCP visit for these symptoms prior to ED visit? 13 (27%) 13 (27%) 0(-17to 18)
Do you want to follow-up with your PCP for this? 41 (87%) 40 (83%) 4 (-11to0 18)

PCP: Primary care provider STI: Sexually transmitted infection
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Follow-up Care within 72 hours of ED Visit

Table 2

Intention totreat analysis | TM (n=46) | Control (n=46) | Relative Risk (95% CI) | NNT (95% CI)
Attended Follow-up 20 (43.5%) 7 (15.2%) 29(1.3t06.1) 4(22t09.5)
Per protocol analysis TM (n=43) | Control (n=46)

Attended Follow-up 20 (46.5%) 7 (15.2%) 3.1(1.4106.5) 4(2t07.5)
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Table 4
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Prior Experience with Cell Phones

TM (n=47) | Control (n=48) | Difference (95% CI)
Who paysfor cell phone
| pay for all of the costs 14 (29%) 14 (29%) 0 (=17 to 19)
My parents pay some or all of the costs 26 (56%) 27 (56%) 0 (-18 to 20)
Other 6 (12%) 5 (10%) 2 (-11to 16)
What kind of cell phone plan do you have?
A pre-paid or pay-as-you-go plan 4 (8%) 5 (10%) 2 (-11to 15)
A family plan (part of a contract that covers your family’s cell phones) 20 (43%) 21 (44%) 1(-18to 20)
A separate contract covering only your cell phone 17 (36%) 18 (37%) 1(-181t0 20)
I don’t know what kind of plan it is 6 (12%) 4 (8%) 4 (-9to 18)
How old were you when you got your first cell phone?
Under 10 years 6 (13%) 2 (4%) 9 (-3to21)
10 5 (11%) 9 (19%) 8 (-71023)
11 10 (21%) 8 (16%) 5 (-11 to 20)
12 9 (19%) 10 (21%) 2 (-15to 18)
13 8 (17%) 8 (17%) 0 (-15 to 16)
14 2 (4%) 7 (14%) 10 (-2 to 23)
15 3 (6%) 1 (2%) 4 (=510 15)
16 3 (6%) 1 (2%) 4 (=510 15)
How often do you send/receive text messages?
Every day 47 (100%) 48 (100%) 0(-8t07)
On an average day, how many text messages would you say that you send or
receive
1-10 text messages 4 (8%) 1(2%) 6 (410 18)
11-20 text messages 4 (8%) 4 (8%) 0 (-12to 13)
21-50 text messages 6 (13%) 8 (17%) 4 (-11to 18)
51-100 text messages 8 (17%) 5 (10%) 7 (-8t021)
More than 100 text messages 22 (47%) 26 (54%) 7 (-12to 26)
1 don’t know 3 (6%) 4 (8%) 2 (-10to 13)
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