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Introduction
Pelvic inflammatory disease (PID) is a common and serious upper 

reproductive tract disorder that disproportionately affects young and 
minority women. PID is associated with considerable longitudinal 
morbidity including ectopic pregnancy, tubal infertility, and chronic 
pelvic pain [1-3]. The disease is caused by sexually transmitted 
infections (STIs) including Chlamydia trachomatis (CT) and/or 
Neisseria gonorrhoeae (GC), and each episode increases the risk of 
long-term sequelae, therefore the public health impacts for optimal 
treatment and patient adherence are significant [4].

The emergency department (ED) commonly serves as the safety 
net for medical care for patients from low socioeconomic status 
backgrounds. Urban, minority adolescents and young adults often 
assume great responsibility for health care decision-making and 
self-management and the ED provides an immediate response to a 
perceived health threat or when patients have difficulty accessing other 
systems of care [5]. Local and national data show widespread ED use 
among adolescent and young women who require treatment for PID 
[6]. Several studies have demonstrated poor adherence to the CDC 
guidance on treatment of PID by ED providers, which may influence 
both patient satisfaction and longitudinal reproductive health 
outcomes [6,7].

Minority youth have low rates of medication adherence for a 
range of major health care problems, including asthma and PID [7-
10]. Factors associated with non-adherence include health-care 
system/team factors, patient-related factors, therapy-related factors, 
condition related factors, social and economic factors [11]. Poor 
medication adherence, low socioeconomic status (SES) and low 
environmental supports among individuals transitioning towards 
autonomy may coalesce in the ED setting and compound problems 

with self-management resulting in adverse health outcomes making 
the experience of the ED visit extremely important. 

One of the most significant issues impacting the experience of 
patients seeking care in ED settings is time, both wait time (WT) to see 
a provider and total length of stay (LOS) [12,13]. Patients using large 
academic centers are often seen by individuals in training; the process 
of trainee supervision may create further delays or otherwise influence 
the patient experience. Patient satisfaction is an important indicator of 
quality of medical care, and low satisfaction has been hypothesized to 
lead to adverse health behaviors and medication adherence [14,15]. This 
concern is particularly relevant to groups of patients that may mistrust 
the medical establishment, such as adolescents or disadvantaged 
minority populations. While there are a handful of studies assessing 
patient satisfaction and outcomes related to psychiatric care, no studies 
to date have addressed the potential relationship between patient 
satisfaction with care of acute medical conditions, such as PID [16,17]. The 
purpose of this study is to examine the relationship between WT, LOS and 
primary provider level of training on patient satisfaction and medication 
adherence among urban adolescents and young adults with PID.

Materials and methods
Study design

We evaluated data from the Technology Enhanced Community 
Health Nursing (TECH-N) study, a large randomized controlled trial 
of an intervention designed to improve self-management and prevent 
recurrent sexually transmitted infections in the outpatient setting 
(NCT01640379). The Johns Hopkins Medicine Institutional Review 
Board (IRB) approved this study. No ethical committee approval 
was necessary. Written informed consent was obtained from all 
participants.
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Study setting and population

Eligible patients for enrollment in TECH-N trial were females ages 
13-25 years old seen in one of three clinical and ambulatory settings of 
a large urban tertiary care medical center including (1) the pediatric 
and adolescent ambulatory care clinic, (2) the Pediatric Emergency 
Department (PED) and (3) Adult Emergency Department (AED). 
The inclusion criteria for the parent study include mild-moderate 
PID, disposition to outpatient treatment, living in the Baltimore 
metropolitan area and willingness to be randomized. Subjects were 
excluded from the trial if PID was diagnosed in the setting of pregnancy 
or concurrent diagnosis of sexual assault. Study recruitment occurred 
between August 2012 and November 2016.

All participants completed a baseline audio computerized assisted 
self-interview (ACASI) at the time of the ED visit and. also completed 
a face-to-face interview and ACASI at 30 and 90 days. Prior to leaving 
the enrolment site at baseline, all participants were provided a 14-
day course of oral antibiotics dispensed by the health provider. All 
participants underwent a 2-week follow-up visit from an outreach 
worker, which included measures of medication adherence and 
patient satisfaction. Intervention participants received text-messaging 
reminders to promote medication adherence and a 3-5 day follow-up 
visit by a community health nurse. Participants randomized to the 
control group received standard care and were expected to self-manage 
PID and arrange follow-up care per the CDC guidelines. Participants 
received $10 remuneration for each interview and for each biological 
sample provided during the study. No remuneration was provided during 
the nurse intervention visit as visit completion was a study outcome.

Study protocol For this analysis, we focused on ED care and only 
included patients who were enrolled from the PED and AED. We also 
only included the standard of care control group patients, given the 
potential relationship between study procedures and the outcomes of 
interest. We collected data from the electronic medical record including 
WT (time between registration and start of visit with a clinician), LOS 
(start of visit with clinician to disposition), provider level of training 
(faculty/mid-level provider versus trainee), location of service (AED or 
PED) and demographic data (age, insurance type) and matched to data 
from the 2-week outreach interview during which participants were 
queried about satisfaction with care and medication adherence.

Measurements

Self-reported medication adherence during the two-week antibiotic 
treatment period was measured using the item, “Did you take all of 

the medications given to you at the hospital?” The measurement was 
yes or no and dichotomously coded (1 or 0). Only a few participants 
presented a prescription bottle for pill counts by the outreach worker. 
Patient satisfaction was measured by the patient report at the 2-week 
outreach study visit, using the item, “Are you satisfied with the care 
you received?” This measurement was yes or no and dichotomously 
coded (1 or 0).

Data analysis

Descriptive statistics for demographic and health information 
were examined for the entire cohort, including patient age, type of 
insurance, location of service (PED or AED), WT, LOS, provider level 
of training. We separated the cohort into dichotomous groups based 
on location of service (AED or PED) and compared means for WT 
and LOS by t-test statistic. We further divided the cohort into those 
with above mean wait time or below mean wait time, and above mean 
LOS or below mean LOS, for their respective locations. Similarly, we 
divided the cohort into dichotomous groups based on provider type 
and compared means for WT and LOS by t-test statistic. Chi-square 
testing was used to evaluate the relationship between LOS, WT, 
satisfaction, and medication adherence. Logistic regression was then 
used to analyze the relationship between WT, LOS and medication 
adherence, making adjustments for age, provider type, and insurance 
status. Logistic regression was also used to analyze the relationship 
between provider type and adherence, adjusted for age and insurance. 
IBM SPSS Statistics 23 (IBM Corp. Released 2015. IBM SPSS Statistics 
for Windows, Version 23.0. Armonk, NY: IBM Corp) was used for all 
statistical analyses.

Results
Sample description

During the period of 08/06/2012 – 12/7/2016, 127 women diagnosed 
with PID were enrolled in the control arm of the TECH-N study. 83 
patients were treated in the ED setting and completed the two-week 
questionnaire. (Figure 1) The majority of patients (71%) were enrolled 
in the Pediatric ED, while the remainder was enrolled in the Adult ED. 
Most study participants were low-income African American patients 
(92%) with a mean age of 19 years (SD = 2.6 years). A trainee physician 
was the main provider for 42% of participants.

The associations between wait time and length of stay, 
medication adherence and patient satisfaction

Overall, 96% of this cohort reported satisfaction with care, but only 
46% reported yes to medication adherence. Mean WT was 55 minutes 
and mean LOS was 320 minutes (5 hours). LOS differed significantly 
between the adult ED (AED) and the pediatric ED (PED) sites, so all 
analyses were repeated with WT and LOS adjusted by site. Mean WT 
in the PED was 59 minutes while mean WT in the AED was 52 minutes 
(p=0.1). Mean LOS in the PED was 198 minutes while mean LOS in the 
AED was 341 minutes (p<0.01). When adjusted by site of care, there 
was no difference in satisfaction for patients with longer than mean WT 
(96% for both groups) or LOS (100% vs 93%, chi-square 2.9, p=0.09). 
Patients with above mean wait time had statistically similar medication 
adherence to those with shorter than mean wait time (55% vs. 41%, chi-
square 0.10, p=0.9). When controlling for age, insurance and provider 
type, patients with above mean WT did not have significantly lower 
medication adherence rates than those with shorter than mean WT. 
(OR 1.47, 95% CI 0.52-4.15, p=0.47). Patients with above mean LOS 
were initially appeared less adherent with medication than those with 

Overall Pediatric ED Adult ED
Number 
Enrolled 83 59 24

Median Age 
(range) 18.7 years (14-25) 18 years (14-24) 20.5 years (16-25) p<0.01

Public Insurance 92% 92% 92% p=NS

Table 1. Demographics of study population.

Overall Pediatric ED Adult ED
Median Wait 

Time 55 minutes 59 minutes 52 minutes p=0.1

Median LOS 3 hours 20 
minutes

3 hours 0 
minutes

4 hours 49 
minutes p<0.01

Seen by Trainee 42% 44% 38% p=0.06
Medication 
Adherence 46% 46% 46% p=NS

Satisfaction 97% 95% 100% P=NS

Table 2. Primary results by site of care.
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below mean LOS, but this was not statistically significant (51% vs. 
40%, chi-square 0.97, p =0.3). When controlling for age, insurance and 
provider type, patients with longer than mean LOS were not less likely 
to report medication adherence (OR 0.49, 95% CI 0.17-1.45, p=0.19).

The associations between impact of training level and wait 
time, length of stay and medication adherence

Patients seen by a trainee physician were far more likely to have a 
longer than average, site-adjusted LOS compared to those seen by an 
independent provider (OR 4.2, 95% CI: 1.6-10.6). WT did not differ (58 
min vs. 52 min, p=0.7), but total LOS was significantly longer for those 
patients seen by a trainee physician (342 min vs. 249 min, p<0.01). 
There was a statistically significant difference in patient satisfaction 
by provider level of training, with patients seen by trainees being less 
satisfied (100% vs. 91%, p=0.04). Provider type was not associated with 
medication adherence in logistic regression, when adjusted for age and 
insurance status. (OR 2.14, 95% CI: 0.9-5.3).

Discussion
This study is the first to investigate the relationship between patient 

satisfaction and adherence to medication in the context of emergency 
department care. The urban, minority adolescent and young adult 
patients in this study are highly satisfied with PID treatment services 
delivered in emergency department settings despite long WT and LOS. 

Adolescent and young adult patients often seek care for 
reproductive health in emergency department settings. The benefit of 
convenience appears to outweigh the downside of waiting time. The 
timing of care seeking is one potential reason for the choice of ED 
care [18]. Several innovative attempts have been made to change ED 
workflows to decrease WT and LOS. Such novel approaches include a 
priority admission triage (PAT) program, structured re-design process, 
improved communication with the medical department, “Emergency 
Journey Coordinators” and the use of laboratory testing to determine 
acuity [19,20]. With time, lean management techniques may improve 
patient flow and decrease LOS in the ED.

Wait time and efficiency of ED care (LOS) for STI may be negatively 
impacted if STI care is perceived as low-acuity or less desirable by the 
ED staff. Acuity based triage models lead to longer wait times for low 
acuity level patients. The widely used Emergency Severity Index triage 
model, which assigns triage level by number of resources required, 
does not count pelvic exam as an additional resource [21]. In the study 
institution, a majority of patients with suspected STI or PID will be 
triaged as level 4, or low acuity, and will wait for room availability after 
the higher acuity patients.

Strengths and limitations
The study has several strengths. We successfully enrolled patients 

from a vulnerable population and successfully followed them 
longitudinally over the two-week treatment period with an 80 % 
follow up rate. These adolescent and young adult low SES patients are 
historically less likely to complete satisfaction surveys [22-24].

The findings from this study must be considered in light of several 
general limitations. The study was conducted at a single academic 
center serving a largely low-income minority population; therefore, the 
results may not be generalizable. Even so, the youth in this community 
face significant health disparities associated with sexually transmitted 
infection so they are an important focus of study. The sample was 
limited to recruitment hours of the study; however, study team 
members were available from 11am to 11pm 7 days each week. We 
assessed the patients diagnosed with PID during non-enrolling hours 
and found the basic demographics (age, race, insurance status) were 
consistent with those recruited. Finally, control arm participants were 
incentivized to enroll in the trial and also interacted with TECH-N staff 
during their clinical visit. If control patients considered the TECH-N 
team an extension of the clinical care team, we must be careful in our 
interpretation of the satisfaction data. Finally, self-report was used to 
assess medication adherence due to low availability of pill counts at 
the 2-week outreach research visit and satisfaction was measured two 
weeks after the index visit. Our data suggest that patients were reflective 
about their treatment behaviors and two weeks is within the range of 
follow-up for other satisfaction and quality assessment questionnaires 
after receipt of care.

Conclusions
Patient satisfaction and the context of care may directly influence 

patient behaviors and longitudinal outcomes. Additional research 
exploring novel emergency department workflow strategies and triage 
systems for patients seeking care for PID may result in shorter visits of 
better or equal quality for improved clinical outcomes.
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