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Abstract

Background: Asthmatic adults from low-income urban neighborhoods have inferior health
outcomes which in part may be due to barriers accessing care and with patient-provider
communication. We adapted a patient advocate (PA) intervention to overcome these barriers.
Objective: To conduct a pilot study to assess feasibility, acceptability and preliminary evidence
of effectiveness. Methods: A prospective randomized design was employed with mixed
methods evaluation. Adults with moderate or severe asthma were randomized to 16 weeks of
PA or a minimal intervention (MI) comparison condition. The PA, a non-professional, modeled
preparations for a medical visit, attended the visit and confirmed understanding. The PA
facilitated scheduling, obtaining insurance coverage and overcoming barriers to implementing
medical advice. Outcomes included electronically-monitored inhaled corticosteroid (ICS)
adherence, asthma control, quality of life, FEV1, emergency department (ED) visits and
hospitalizations. Mixed-effects models guided an intention-to-treat analysis. Results: 100 adults
participated: age 47� 14 years, 75% female, 71% African–American, 16% white, baseline FEV1
69%� 18%, 36% experiencing hospitalizations and 56% ED visits for asthma in the prior year.
Ninety-three subjects completed all visits; 36 of 53 PA-assigned had a PA visit. Adherence
declined significantly in the control (p¼ 0.001) but not significantly in the PA group (p¼ 0.30).
Both PA and MI groups demonstrated improved asthma control (p¼ 0.01 in both) and quality
of life (p¼ 0.001, p¼ 0.004). Hospitalizations and ED visits for asthma did not differ between
groups. The observed changes over time tended to favor the PA group, but this study was
underpowered to detect differences between groups. Conclusion: The PA intervention was
feasible and acceptable and demonstrated potential for improving asthma control and quality
of life.
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Introduction

Asthma, a chronic treatable disease, affects 418 million US

adults [1]. Blacks have 3.3 times the emergency department

(ED) visits, 2.2 times the hospitalizations and 2 times the

death rate for asthma compared to whites [2]. Other ethnic

groups including Puerto Ricans also experience increased

morbidity [2,3]. Few interventions have targeted low-income

minority adults with moderate or severe asthma and even

fewer have focused on the real-world clinical practices where

care is provided. The need for such interventions is under-

scored by the Institute of Medicine assertion that access to

health care and patient-provider communication may be

particularly difficult to achieve for low-income and minority

patients and may contribute to health disparities [4,5]. This is

a report of the feasibility, acceptability and preliminary

effectiveness of such an intervention, called a Patient

Advocate (PA) intervention.

We adapted the PA from the patient navigator model, first

used to facilitate diagnosis and early treatment of cancer in

low-income patients living in poverty in Harlem [6–8].

Navigator tasks included arranging transportation, scheduling

appointments, ensuring availability of medical records and

providing social and financial support [9]. Efficacy has been

shown but not uniformly; the most success in increased cancer

screening and follow-up, but less in initiation of therapy and

improving survivorship [10–14]. Other navigator-like inter-

ventions have had mixed success [15–17]. One, a tailored

intervention involving a masters-level social worker working
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with inner-city children with asthma, resulted in reduced

asthma symptoms and was most cost-saving in those with

more severe asthma [18,19]. However, a review of programs

involving 18 309 Medicare patients using nurses for patient

education and monitoring found no differences in hospital-

izations in 13 of 15 navigator-type programs, with none

generating net financial direct cost savings for Medicare [20].

Thus, although patient navigators are thought to have great

potential for assisting patients and reducing health care costs,

there is no consensus on what training and characteristics they

should have, what they should do and in what settings [21].

Informed by focus groups of patients with moderate or

severe asthma living in low-income urban neighborhoods and

their providers, we adapted a navigator model, called a PA, to

facilitate access to care and patient-provider communication

in adults with moderate or severe asthma [22]. We conducted

a randomized controlled pilot study to test its feasibility and

acceptability. Because we were interested in the impact of the

PA intervention on electronically-monitored inhaled cortico-

steroid (ICS) adherence, as a measurement of the adequacy of

self-management, we also assessed whether the PA interven-

tion is associated with improved asthma outcomes: asthma

control, quality of life, FEV1, ED visits and hospitalizations

over the 16-week monitoring period.

Methods

Focus groups informed the activities of the PA

We held focus groups of asthmatic adults with moderate or

severe asthma from low-income urban neighborhoods to

determine what they would consider to be beneficial activities

of a patient navigator. We then presented their ideas to a focus

group of providers to determine if a navigator would be feasible

and acceptable to both groups [22]. The patients wanted an

‘‘advocate’’, a term they preferred to ‘‘navigator’’: ‘‘someone

on your side’’ [22]. They reported being anxious about medical

visits and forgetting to ask questions, to obtain prescriptions

and the doctor’s recommendations. Providers thought naviga-

tors could help with tasks for which providers are limited by

time, staff or resources, such as helping obtain medications,

transportation, insurance coverage and medical information.

Patients strongly recommended the advocate be like the

research coordinators (RC) they had encountered in a previous

study: recent college graduates who enjoyed working with

patients [23]. The patients perceived these persons as willing to

listen to them but also accepted by and comfortable with

practice personnel.

Study design and summary

This was a mixed methods study. To test feasibility and

acceptability we noted numbers of enrollees completing the

study and used qualitative methodology to conduct open-

ended interviews at the end of the last data collection visit in

order to assess participants’ acceptance of the protocol.

Quantitative methods evaluated adherence to ICS and

asthma outcomes. We selected a randomized controlled trial

design because of its ability to control for both known and

unknown potential confounders [24,25], assigning adults

with moderate or severe asthma 1:1 to either exposure to

a PA or a minimal intervention (MI) for asthma. Adherence, the

primary outcome, was electronically monitored for 16 weeks.

Secondary outcomes were: FEV1, asthma control, asthma-

related quality of life and the number of ED visits or

hospitalizations. In the PA intervention, the PA worked with

patients by coaching them and modeling preparation for a visit

with the asthma doctor, attending the visit with the permission

of participant and provider, and confirming understanding of

issues discussed. This study was approved by the institutional

review boards of the University of Pennsylvania and registered

as ClinicalTrials.gov no. NCT 01128348.

Subjects

Participants were English-speaking adults with moderate or

severe persistent asthma according to National Heart Lung and

Blood Institute Expert Panel Report 3 guidelines [26].

Inclusion criteria identified patients with sufficiently severe

and reversible asthma to benefit from ICS therapy. Specific

criteria were: (1) age �18 years, (2) physician’s diagnosis of

asthma, (3) prescription for an ICS-containing medication for

asthma, (4) evidence of reversible airflow obstruction: (i) an

increase�15% and 200 ml in FEV1 with asthma treatment over

the previous 3 years or (ii) an increase in FEV1 or FVC �12%

and 200 ml in FEV1 within 30 min of two to four puffs of

albuterol by metered dose inhaler or 2.5 mg by nebulizer.

Smokers were included. Excluded were patients with severe

psychiatric problems such as obvious mania or schizophrenia

that would make it impossible for them to understand or carry

out the protocol.

Subjects were recruited from practices serving low income

urban neighborhoods with a high prevalence of asthma

morbidity, that is, practices where there is a potential need

for PAs to work with patients. These included outpatient

primary care and asthma specialty practices of the University

of Pennsylvania Health System and Woodland Avenue Health

Center, a federally qualified health center. Charts or electronic

medical records of participating practices were pre-screened

for patients with a diagnosis of asthma who were prescribed

an ICS. Potential subjects were then approached by telephone

or at the time of a clinic visit and asked to sign consent for

further screening, which included spirometry [27]. Those

satisfying all enrollment criteria were then asked to sign a

second informed consent to participate in the 16-week study.

Procedures

Meetings of researchers with participants generally occurred

at a private location within the practice of the participant’s

asthma provider. All data were collected by researchers whose

interaction with participants was restricted to data collection

and who did not perform PA functions. Upon enrollment,

participants working with data collectors (DCs) completed

questionnaires on socio-demographics, health literacy, present

and past asthma status, knowledge of asthma management

[28], comorbidities and baseline self-reported adherence

assessed with the Inhaler Adherence Scale [29,30]. This 6-

item questionnaire asks about adherence estimated over the

past 3 months. Spirometry was obtained using American

Thoracic Society procedures for FEV1 and FVC [27]. A

compact disc of asthma education was given to all participants
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explaining the self-management of asthma based on

Guidelines [31]. An electronic monitor was attached to

participants’ ICS-containing inhaler [23,32]. Participants

were informed that the monitor recorded time and date of

inhaler actuation and that data would be downloaded at data

collection visits. All subjects met with DCs monthly for four

subsequent sessions (Visits 2–5) of data collection including

spirometry, downloading monitor data and reporting any ED

visits or hospitalizations.

At the first visit, subjects were randomized according to

a computer-generated algorithm in 1:1 ratio to either the

PA intervention or the MI. Subjects randomized to the PA

intervention met with the PA as described below before,

during and after a subject’s visit with their asthma doctor.

Subjects in the MI condition did not meet with the PA and

met with researchers only for DC. All participants received

a total of $160: $25 for completing Visit 1 (enrollment and

randomization), $15 for data collection Visits 2–4, $20 for

each of up to two medical visits during the study whether

assigned to PA or MI, $50–$90 (the remainder of $160) for

completing data collection Visit 5. Tokens for public trans-

portation were provided for all DC visits.

Research coordinators

Research coordinators were assigned either the role of DC or

PA. DCs did not perform PA activities and PAs did not act as

DCs. Both types of RC were college graduates interested in

health-related or education careers, research experience,

further schooling, working with patients, who collectively

reflected the same race/ethnicity distribution as the subject

population, as preferred by the focus groups [22]. RCs trained

for 3 weeks initially, using training manuals and then role-

playing of recruitment, protocol and data collection proced-

ures. Training topics included asthma pathophysiology and

education; spirometry; human subjects research; cultural

competence; interpersonal skills; relating to practice person-

nel; administrative tasks required of patients and procedures

for reviewing medical records, screening, enrolling, obtaining

consent, recognition of adverse and serious adverse events

and data collection. After satisfactory role-playing, initial

encounters with participants were observed by the project

manager then sporadically, and then unannounced. Procedures

and problems were reviewed at weekly team meetings with

the principal investigator. A social service resource book was

prepared by the team to be used as needed.

PA intervention

Participants met their PA at the end of the first data collection

visit. The PA introduced her/himself and gave some personal

information about her/his background (e.g. where the PA

grew up, went to school, career goals) to begin to establish the

PA–patient relationship and to motivate the patient to

volunteer similar information. The PA gave the participant a

notebook containing pages to enter medications, a calendar

for appointments, contact information of physicians and

pharmacies, and insurance information. The notebook also

contained a sample action plan that the PA encouraged the

patient to discuss with their asthma doctor, and was used at

subsequent meetings with the PA and as the patient otherwise

desired. The PA also met briefly (5 min) with the patient

following data collection at Visit 2 to ensure the PA–patient

relationship was established. At this meeting they reviewed

clinician recommendations or conversed about personal

experiences/plans. It was important for the patient to get to

know the PA as much as possible before the medical visits.

Then the PA met the participant before, during and after a

visit to the asthma-treating clinician and modeled, facilitated

and empowered patients to complete tasks related to asthma

management. Activities before, during and after visits were

recommended by our focus groups [22].

A few days before a visit with the asthma clinician

By phone or in person, the PA assisted the participant in

making a medication list to provide to the MD, if not

already made. Patient and PA discussed any problems with

obtaining, refilling or taking medications. The participant

reviewed any questions she/he planned to address with the

clinician, as this has been shown to improve communication

and patient satisfaction with the visit [22]. The PA prompted

the patient to prepare no more than two to three points to

address at the medical visit. Preparing too many points was

found to be frustrating to the clinician who may have had

other issues to discuss and to the patient if they were not

addressed. The PA inquired if forms, referrals or other

documents were needed for the visit and helped the patient

obtain them if necessary.

The PA met the patient in the waiting room when the patient

came for a visit

The PA asked the participant if there was an emergency plan

for an exacerbation and encouraged the participant to discuss

this at the visit if it was not well described by the patient.

The PA helped the participant organize any needed materials,

e.g. study results, medication lists, insurance information

in the notebook. The PA used the waiting time (which was

sometimes considerable) to get to know more about the

patient’s life and priorities.

During the medical visit for management of asthma

If participant and clinician permitted, the PA accompanied

the participant as an observer. In general the PA spoke only

if invited by the participant. Patients and clinicians signed

consent that allowed the PAs to take notes to assist with

‘‘teach back’’, that is, to teach the instructions as if the patient

were the clinician.

Immediately after the medical visit

If needed, the PA facilitated scheduling follow-up appoint-

ments with the clinician and/or others as recommended and

completion of any paperwork, e.g. insurance forms or other

documents. The PA reviewed instructions given to the

participant at the appointment by asking the patient to

‘‘teach back’’. If the participant had questions for the clinician

after reviewing these instructions, the PA and participant

completed a report of items needing clarification for the

clinician or staff. Such reports have improved asthma outcomes

and patient satisfaction [33]. The PA and participant, as

necessary, organized medical and administrative information.
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Between visits

If there had been no contact with a participant for a month,

the PA called and checked how the patient was feeling,

general well-being and whether the patient had sufficient

medications. Together they reviewed upcoming appointments.

The PA asked whether there were new problems surrounding

obtaining care or filling or taking medications and whether

there had been ED visits or hospitalizations. The participant,

with help as needed from the PA, notified the clinician of

problems judged significant by either PA or participant.

The PA used the social service resource book as needed;

patients having unusual difficulty were discussed at team

meetings and the asthma practice contacted if necessary.

Minimal intervention

The minimal intervention (MI) intervention was minimal but

more than usual care. These participants received the CD of

asthma management, and their use of ICS was electronically

monitored. MI participants did not meet with PAs.

Outcomes

Participants were asked in open-ended questions about their

satisfaction with the study and possible benefits, what they

learned, and whether they would recommend participation to

a friend.

Adherence to ICS regimen prescribed by participant’s

physician

Adherence, the primary outcome, was captured with elec-

tronic monitors that recorded the time and date of ICS

actuation [23,32]. Such monitors can record multiple actu-

ations over a short time-period and thus can detect medication

‘‘dumping’’ [34]. This is in contrast with inhalers with built-

in counters, which display doses remaining; such counters

cannot capture deliberate multiple actuations of an ICS

unaccompanied by inhalation [34].

Only two electronic monitors that measured time and date

of ICS use were available at the time of the study. No

commercial monitor was available for a dry powder inhaler

containing fluticasone-salmeterol, the most frequently pre-

scribed ICS to subjects during the study period. We used the

Diskus Adherence Logger or DAL, the research monitor

developed by a team member (DKB) [23,32]. A few patients

used fluticasone or beclomethasone in metered dose inhalers;

for these we used a commercial monitor, MDILog (Life Link

Monitoring, Inc, Kingston, NY).

ICS adherence was calculated from the date-time record of

the ICS data downloaded from the monitors. Daily adherence

was defined as (# actuations/# prescribed)� 100 [28,35]. We

truncated adherence at 100% for each monitoring period

because it controls for multiple actuations over a very short

period of time, and thus provides a better measure of

adherence [28,34–36]. We calculated daily adherence from

the day after a data collection visit through the day before

return to the data collection unless that number of days was

430 in which case we calculated 30 days from the day after

the monitor was given.

Asthma outcomes

Asthma control was measured at each data collection visit

using the 7-item version of the Asthma Control Questionnaire

that inquires about symptoms over the past week [37–39].

The score is the mean of all responses (0¼ total control,

6¼ extremely uncontrolled). The minimal important clinical

difference is 0.5. A score �1.5 is considered inadequate

control [40]. Spirometry was obtained at each data collection

visit using American Thoracic Society procedures for FEV1

and FVC [27].

Asthma-related quality of life (AQOL) was measured at

Visits 1 and 5 with the Mini-Asthma Quality of Life

Questionnaire (AQLQ) [41–43]. This 15-item questionnaire,

reflecting well-being over the past 2 weeks, has a 7-point

response scale that provides a mean summary score. A 0.5-unit

change is considered clinically meaningful within individuals

[43]. The AQLQ has been shown to be a useful indicator of

AQOL in low-income adults [44]. Hospitalizations and ED

visits for asthma or other causes, occurring over the previous

month, were recorded at each visit.

Independent variables (baseline data)

Demographic characteristics – age, race, ethnicity, educa-

tional attainment and household income – and asthma history

were participant-reported. Baseline spirometry was obtained.

Statistical analysis

We aimed to enroll 100 participants to determine the

feasibility of implementation and follow-up. Descriptive

analyses were performed for all variables using STATA 11.0

(STATA Corporation, College Station, TX) and SAS V9.2

(SAS Corp, Cary, NC). We compared PA and MI groups for

adequacy of randomization, examining whether covariates or

baseline variables, were equally distributed among patient

groups. The statistical tests were t-tests for continuous

variables, and chi-square tests for categorical variables.

Open-ended questions posed to subjects at the end of the

study to determine acceptability were reviewed by three

investigators (RG, CP, AA) for investigators’ consensus on

whether subjects’ comments on their study experience was

positive, neutral or negative; whether subjects believed they

learned about asthma health; and whether or not participants

would recommend participation to a friend.

Regression models were fitted to compare the PA inter-

vention with the MI group, using intention-to-treat principles.

Linear mixed-effects regression models, with random inter-

cepts and slopes to account for clustering by patient, were

fitted for the following continuous outcomes: adherence,

asthma control, FEV1 and asthma-related quality of life.

A dummy variable was created for treatment, which was equal

to 1 for the PA group and equal to 0 for the MI group. This

dummy variable, visit number indicators and interactions

between the treatment dummy and the visit dummies were

included in all models. For each outcome, we fitted two

models. One model, which we call ‘‘unadjusted’’, included

only treatment, time and treatment by time interactions, as

described earlier. We also fitted ‘‘adjusted’’ models that

further controlled for baseline variables.
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We counted numbers of ED visits and hospitalizations for

asthma or any cause for the time interval between Visits 4 and

5 when patients assigned to the PA group were most likely to

have had exposure to the PA. We also compared overall

numbers of ED visits and hospitalizations between groups.

As a sensitivity analysis we conducted an ‘‘as treated’’

analysis using ANOVA, comparing continuous outcomes of

those assigned to PA intervention who never had a medical

visit which included a PA, to those assigned to PA interven-

tion who did have such a visit, to those assigned to the MI.

Results

Recruitment

We prescreened442 000 charts of patients scheduled to have

a physician’s appointment in participating general or specialty

clinics within the subsequent 2 weeks. Charts were reviewed

more than once if the patient had more than one appointment.

This prescreening process identified �2000 appointments for

patients 18 years or older with a physician’s diagnosis of

asthma for which an ICS was prescribed. After eliminating

screening of patients with more than one appointment and

screening for the other enrollment criteria, we identified 280

eligible patients. Of these, 60 simply declined, 50 stated they

were too busy, 5 did not come for appointments scheduled

with researchers, 30 thought the travel time for appointments

too burdensome and 25 did not consider the research likely to

be beneficial to themselves or others. In addition, 10 eligible

patients declined: 4 because of concerns about research and 6

patients because they were unable to switch to an inhaled

steroid for which we had a monitor.

Patient characteristics and adequacy of
randomization

The 100 subjects were mostly female, Black/African–

American and from households earning 5$30 000/year

(Table 1). Twenty percent reported currently being employed

full-time. Nineteen percent described themselves as working

as a professional, executive, business owner or a manager.

Asthma morbidity was significant, with the cohort having a

low mean FEV1 (69%� 18%). More than half had had an

asthma-related ED visit in the year prior to enrollment and

more than one-third reported being hospitalized for asthma in

that time interval. Co-morbidities were common. More than

half had hypertension and almost a quarter had diabetes. The

Table 1. Baseline characteristics of 100 adults with moderate of severe asthma, 53 assigned to PA, 47 to MI, expressed as percent
for discrete and mean� SD for continuous variables.

Characteristic Total (N¼ 100) PA (N¼ 53) MI (N¼ 47) p Value**

Sociodemographics
Age (years) 47� 14 46.2� 15.3 47.6� 12.3 0.60
Sex 0.08

Female 75 37 (70%) 38 (81%)
Male 25 16 (30%) 9 (19%)

Race 0.87
Black/African–American 71 38 (72%) 33 (70%)
White 16 8 (15%) 8 (17%)
Other* 10 4 (8%) 4 (9%)
No response or declined to answer 3 2 (4%) 2 (4%)

Ethnicity: Hispanic/Latino 2 2 (4%) 0 (0%) 0.28
Household income 0.41
5$30 000/year 64 36 (68%) 28 (60%)
$30 000–$49 999/year 8 3 (6%) 5 (11%)
$50 000–$99 999 10 6 (11%) 4 (9%)
$100 000 or more 8 2 (4%) 6 (13%)
No response or declined to answer 10 6 (11%) 4 (9%)

Educational attainment (highest level achieved) 0.08
8th grade or less 3 0 (0%) 3 (6%)
Some high school 17 7 (13%) 10 (21%)
High school graduate 36 23 (43%) 13 (28%)
Some college or trade school 22 14 (26%) 8 (17%)
College graduate 22 9 (17%) 13 (28%)

Asthma severity at baseline
FEV1 (percent predicted) 69� 18 65� 16 74� 17 0.01
# with �1 ED visit for asthma in past year 56 30 (57%) 26 (55%) 0.16
# with �1 hospitalization for asthma in past year 36 19 (36%) 17 (36%) 0.17
Asthma-related quality of life 3.9� 1.4 3.7� 1.3 4.0� 1.5 0.31
Asthma control 2.1� 1.23 2.2� 1.2 2.0� 1.2 0.28

Co-morbidities
Hypertension 53 29 (55%) 24 (51%) 0.71
Diabetes 23 14 (26%) 9 (19%) 0.42
BMI 33.2� 8.9 31.6� 8.5 35.6� 9.4 0.03
Ever smoked 63 36 (68%) 27 (57%) 0.11
Current smoker 20 12 (23%) 8 (17%) 0.49

*Other¼American Indian/Alaskan Native, Asian, Native Hawaiian/Pacific Islander.
**Comparing PA and MI groups.
yBMI� 30 is classified as obese, 25–29 is considered overweight.
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mean BMI exceeded 33 and was higher in the MI group.

Despite randomization, baseline FEV1 was lower in the PA

group (65%� 15% versus 75%� 17%, p¼ 0.01) (Table 1).

The mean baseline Inhaler Adherence Scale score was

1.95� 1.57, with 2.0� 1.5 in PA group and 1.4� 1.3 in the

MI group, p¼ 0.055, suggesting a trend to poorer self-

reported adherence at baseline in PA group. The adjusted

models controlled for baseline FEV1, age, sex, race, educa-

tional attainment and BMI. An analysis controlling for

baseline Inhaler Adherence Scale score did not change the

results (data not shown).

Outcomes: feasibility and acceptability

Of 100 participants enrolled, 93 completed the protocol; 7

withdrew (3 lost interest in participating, 4 were lost to

follow-up). Of those that withdrew, 3 were assigned to PA

intervention and 4 to MI.

There were 65 medical visits attended by a PA. Of 53

patients assigned to the PA intervention, 38 (72%) had at least

one visit with the asthma provider attended by a PA, 20 had

two visits and 9 had 3 visits. For those who did not have such

a visit, some did not make an appointment although

encouraged to do so since current guidelines recommend an

appointment in the time interval of the study [31]; some

patients had their appointments cancelled by the practice,

some were scheduled for appointments but did not come for

them. For one site, there was no electronic health record that

the research team could scan for appointments and the team

relied on phone contact with patients whose phone numbers

sometimes changed. One physician refused to have a PA

attend one visit, but consented to others; one patient refused a

PA accompaniment for one visit.

Table 2 describes the acceptability of the protocol by

participants completing the Study. Almost all (92%) found

participation a positive and none found it to be a negative

experience. The majority randomized to PA (79%) and MI

(80%) reported learning from the study. Almost all (98%)

would recommend participation in the study to a friend.

Interestingly,460% of participants in both PA and MI groups

reported that the study increased their awareness of adherence

to medication.

Of the 4 patients expressing some reservations, two

participants thought the PA did not help them but one of

these thought a PA might help others. Two others were

concerned about the confidential and private information

being discussed at the doctor visit. One of these recom-

mended getting to know the PA better first, and even thought

home visits would be helpful.

Outcomes related to asthma

For the continuous outcomes, the means for each visit are

displayed in Figure 1, stratified by treatment group. Table 3

presents the means at baseline and Visit 5, along with test

results for differences over time within groups. The results

from the regression models are presented in Table 4 for the

continuous outcomes.

Substantial adherence data were missing. Of 400 possible

downloads (4 for each of 100 patients), only 272 (68%) were

recorded. Of the 128 that were missing, 48 (37%) were due to

equipment failure. However, for 50 (39%) potential down-

loads the monitor was not returned and for 30 (23%) the

patient never brought in a medication to attach the monitor.

There was no difference in distribution of missing adherence

data by treatment group. The mixed-effects model that we

fitted to the observed data is valid if missing data are missing

at random. The large degree of missing data may result in an

overestimate of actual adherence, although the bias effect

should be the same for both groups. Another study has

demonstrated that such missing adherence tends to be

associated with lower adherence when compared with subse-

quent data that is not missing [45].

The results for the adherence outcome are as follows.

Both groups declined from baseline to Visit 5, but the

decline was not significant in the PA group. (Table 3 and

Figure 1). As can be seen from row 1 of Tables 3 and 4,

the PA group and MI group only differed by a mean of

about 3% at baseline (slightly higher adherence for the MI

group), which was not statistically significant. The second

row of Table 4 shows the estimate change from baseline

to Visit 5 in the MI group. This shows a decline in

adherence of about 18% in both the unadjusted and

adjusted models, which was statistically significant

(p¼ 0.002). Finally, we observed a lower rate of decline

Table 2. Acceptability of study to patients completing the protocol*.

PA (N¼ 47) MI (N¼ 40) All (N¼ 87)
N (% PA) N (% MI) N (% All)

Subjects’ rating of experience (Q1)
Positive 43 (91%) 37 (93%) 80 (92%)
Neutral 4 (9%) 3 (8%) 7 (8%)
Negative 0 (0%) 0 (0%) 0 (0%)

Subject believed s/he learned about health while participating (Q2)
Positive 37 (79%) 32 (80%) 69 (79%)

Participant mentioned without prompting that the study increased awareness of adherence 29 (62%) 26 (65%) 55 (63%)
Participant would recommend study to a friend

Positive 47 (100%) 38 (95%) 85 (98%)
Neutral 0 (0%) 2 (5%) 2 (2%)
Negative 0 (0%) 0 (0%) 0 (0%)

*Research coordinators did not ask five participants to complete this questionnaire.
Q1: What did you think of the study? Probe: What was satisfying about the study? Did you benefit?
Q2: Did you learn anything new about asthma by being in the study? Probe: Tell me more.
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from baseline to Visit 5 in the PA group compared to the

control group, although this difference was not statistically

significant, p¼ 0.57 (row 3, Table 4). Specifically, the

change in adherence from baseline to Visit 5 was

estimated to be 6.2% less in the PA group than the

MI group, based on results from the unadjusted model.

The p value for the treatment-time interaction, the changes

over time between groups, was 0.42 in the unadjusted

model and 0.57 in the adjusted model (Table 4, bold line),

and not significant. There was no difference in self-report

of adherence between groups at Visit 5 (p¼ 0.48).

Asthma control improved in both groups (Figure 1 and

Table 3). Again, however, there was not a statistically

significant difference in the change in asthma control between

the PA and MI groups (Table 4). The point estimates (row 3,

Table 4) for the interaction term were negative (lower asthma

control score indicates better control), showing slightly better

(non-significant) results in the PA group.

FEV1 increased in PA, but not MI (increase 4.1% versus

decrease in 1.3%). Again, the point estimate for the

interaction term showed slightly better results in PA group.

There was not, however, a statistically significant difference

(A) (B)

(C) (D)

Figure 1. Adherence and asthma outcomes over the study period by PA or MI assignment. (A) Mean adherence. Each point represents the mean
monitored adherence over the time from the last visit. Thus, there is no value at Visit 1 when monitoring began. (B) Mean asthma control. A score �1.5
is considered inadequate control. (C) Mean FEV1. (D) Mean asthma-related quality of life. The score ranges from 1 to 7 with higher score associated
with better quality of life. A 0.5-unit change is considered clinically meaningful within individuals.

Table 3. Adherence and asthma outcomes at baseline and the end of the observation period (Visit 5).

PA MI

Outcome Baseline Visit 5 p Value1 Baseline Visit 5 p Value1

Adherence (%)* 52.9 (28.1) 43.6 (28.8) 0.30 55.8 (26.2) 33.7 (25.8) 0.0011
Asthma control* 2.23 (1.24) 1.67 (1.16) 0.01 1.96 (1.21) 1.49 (1.10) 0.01
FEV1% of predicted* 64.8 (16.5) 69 (17.9) 0.36 74.1 (17.5) 72.7 (21.1) 0.74
Quality of life* 3.75 (1.31) 4.34 (1.28) 0.001 4.04 (1.50) 4.53 (1.30) 0.004
ED for asthma** 5.66% 14% 0.16 12.77% 9.30% 0.41
Hospitalizations for asthma** 1.89% 4% 0.56 2.13% 2.33% 1
Prednisone bursts** 16.98% 22.45% 0.44 14.89% 18.60% 0.48
Urgent visits** 11.32% 8% 0.41 6.38% 11.63% 0.48
ED for any cause** 15.09% 20% 0.16 12.77% 14% 0.41
Hospitalizations for any cause** 5.66% 6% 1 2.13% 2.33% 1

*Mean (SD).
**Percent of participants.
1p-value for within group difference between baseline and Visit 5.
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between the treatment groups (p¼ 0.28 and 0.23 from

unadjusted and adjusted models).

Quality of life improved from baseline to Visit 5 by 0.59 in

the PA group and 0.49 in the control group. Both were

statistically significant (Table 3; p50.01). These results are

also clinically significant [43]. From the regression model, we

estimated that the PA group improved more in quality of life,

but the difference between groups was not statistically

significant (p¼ 0.78 and 0.52 in the unadjusted and adjusted

models, respectively, Table 4).

Between Visits 4 and 5, there were 7 asthma-related and

14 ED visits of any kind in the control group and,

respectively, 10 and 15 in the PA group. In the control

group there were 3 hospitalizations and 1 asthma-related

compared with 4 and 2 in the PA group. Overall, hospital-

izations and ED visits did not differ between groups.

We conducted the ‘‘as treated’’ sensitivity analysis, testing

whether among patients assigned to the PA group, those

who had a medical visit attended by a PA (N¼ 38) had

different continuous outcomes than those not having such a

PA-attended medical visit (N¼ 15) and whether these groups

had different continuous outcomes from MI participants.

There was no statistically significant difference among these

three groups (data not shown).

Discussion

This pilot study, while of relatively short duration with a

relatively limited number of subjects (100), yields both

intriguing results and questions for future investigation and

clinical practice. The first significant result is that the use of

PAs in our study population was feasible and acceptable for

both patients and providers: 93% of patients completed the

protocol, and only one PA visit was declined by a clinician.

Such a high acceptance rate from both providers and patients

was not expected at the outset. This group of patients is

studied less often than younger patients, and has significant

asthma morbidity along with prevalent co-morbidities and

social barriers. High levels of medical non-adherence have

been reported in this patient population, and skepticism about

medical care providers including PAs was expected. Retention

in research protocols in this population is often difficult;

nevertheless, retention was high in this study.

Not only did participants complete the protocol, but 91%

of those assigned to a PA rated their experience as positive

and all would recommend a PA to others. Two expressed

reservations about confidentiality, but one of these thought

this could be solved by more contact with the PA prior to

beginning visits, even proposing home visits. The flexibility

of a PA and a subsequent study with a longer observation

period could address these reservations allowing them to be

tailored to individual patients.

The second finding was that PAs did not require advanced

medical training to facilitate patient-provider communication

and navigation of the health system. While PAs had know-

ledge and understanding of the concepts of patient education

and expertise in health system navigation, they did not give

medical advice which was given only by the patient’s

provider. This suggests that there could be flexibility in the

choice of person or persons to fulfill the PA role. This will beT
ab

le
4

.
R

es
u

lt
s

fr
o

m
li

n
ea

r
m

ix
ed

-e
ff

ec
ts

re
g

re
ss

io
n

m
o

d
el

s
fo

r
ad

h
er

en
ce

,
as

th
m

a
co

n
tr

o
l,

F
E

V
1

an
d

as
th

m
a-

re
la

te
d

Q
O

L
.

F
o

r
ea

ch
o

u
tc

o
m

e,
re

su
lt

s
fr

o
m

an
u

n
ad

ju
st

ed
(o

n
ly

tr
ea

tm
en

t,
ti

m
e

an
d

tr
ea

tm
en

t
b
y

ti
m

e
in

te
ra

ct
io

n
s

ar
e

in
th

e
m

o
d

el
)

an
d

an
ad

ju
st

ed
m

o
d

el
ar

e
re

p
o

rt
ed

1
.

O
f

p
ri

m
ar

y
in

te
re

st
is

th
e

tr
ea

tm
en

t–
ti

m
e

in
te

ra
ct

io
n

(b
o

ld
ed

).

A
d

h
er

en
ce

(%
)

A
st

h
m

a
co

n
tr

o
l

F
E

V
1

A
st

h
m

a-
re

la
te

d
Q

O
L

U
n

ad
ju

st
ed

A
d

ju
st

ed
U

n
ad

ju
st

ed
A

d
ju

st
ed

U
n

ad
ju

st
ed

A
d

ju
st

ed
U

n
ad

ju
st

ed
A

d
ju

st
ed

V
ar

ia
b

le
E

st
im

at
e*

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e
E

st
im

at
e

p
V

al
u

e

D
if

fe
re

n
ce

b
et

w
ee

n
P

A
an

d
M

I
at

b
as

el
in

e
�

2
.8

9
0

.6
8

�
6

.0
2

0
.4

4
0

.2
7

0
.2

8
0

.1
4

0
.5

7
�

9
.0

2
0

.0
1

�
8

.0
1

0
.0

3
�

0
.2

9
0

.3
0

�
0

.1
9

0
.5

0
C

h
an

g
e

fr
o

m
b

as
el

in
e

to
V

is
it

5
fo

r
M

I
g

ro
u

p
�

1
7

.5
9

0
.0

0
2
�

1
8

.0
7

0
.0

0
2

�
0

.4
9

0
.0

1
�

0
.5

3
0

.0
0

4
�

0
.8

6
0

.7
1

�
0

.9
7

0
.6

1
0

.4
9

0
.0

0
3

0
.5

2
0

.0
0

2
In

te
ra

ct
io

n
:

d
if

fe
re

n
ce

b
et

w
ee

n
P

A
a

n
d

M
I

in
th

e
ch

a
n

g
e

fr
o

m
b

a
se

li
n

e
to

V
is

it
5

6
.1

6
0

.4
2

4
.4

9
0

.5
7

�
0

.0
6

0
.8

3
�

0
.0

5
0

.8
6

3
.4

5
0

.2
8

3
.2

2
0

.2
3

0
.0

6
0

.7
8

0
.1

5
0

.5
2

A
g
e

(y
ea

rs
)

0
.4

2
0

.0
4

0
.0

0
1

0
.9

2
�

0
.3

0
0

.0
2

0
.0

0
6

0
.5

3
F

em
al

e
2

.6
0

0
.6

8
0

.1
3

0
.5

9
5

.0
1

0
.2

2
�

0
.0

6
0

.8
4

R
ac

e2

O
th

er
�

1
9

.0
4

0
.0

6
0

.7
0

0
.0

9
�

1
0

.3
6

0
.1

2
�

0
.4

9
0

.3
3

N
o

re
sp

o
n

se
�

3
7

.9
5

0
.0

3
0

.3
1

0
.6

2
�

2
0

.3
1

0
.0

5
0

.0
9

0
.9

1
B

la
ck

/A
fr

ic
an

–
A

m
er

ic
an

�
2

6
.3

0
0

.0
0

1
0

.5
9

0
.0

6
�

1
3

.7
3

0
.0

1
�

0
.3

7
0

.3
3

B
as

el
in

e
F

E
V

1
�

0
.2

0
0

.2
4

�
0

.0
1

0
.0

3
0

.0
2

0
.0

1
B

M
I

�
0

.3
4

0
.2

4
0

.0
1

.5
0

0
.0

6
6

0
.7

3
�

0
.0

2
0

.2
8

E
d

u
ca

ti
o

n
3

H
ig

h
sc

h
o

o
l

o
r

ab
o
v
e

7
.8

3
0

.2
5

�
0

.3
6

0
.1

8
�

2
.7

9
0

.5
2

0
.8

6
0

.0
0

8

1
A

d
ju

st
ed

fo
r

ag
e,

se
x

,
ra

ce
,

ed
u

ca
ti

o
n

al
at

ta
in

m
en

t,
b

as
el

in
e

F
E

V
an

d
B

M
I.

2
R

ef
er

en
ce

is
w

h
it

e.
3
R

ef
er

en
ce

is
le

ss
th

an
a

h
ig

h
sc

h
o

o
l

ed
u

ca
ti

o
n

.
*

‘‘
E

st
im

at
e’

’
in

d
ic

at
es

th
e

p
ar

am
et

er
fr

o
m

th
e

re
g

re
ss

io
n

m
o

d
el

s
an

d
p

ro
v

id
es

an
es

ti
m

at
e

o
f

th
e

v
ar

ia
b

le
in

th
e

le
ft

h
an

d
co

lu
m

n
.

F
o

r
ex

am
p

le
,

in
th

e
to

p
an

d
le

ft
-m

o
st

es
ti

m
at

e,
�

2
.8

9
%

is
th

e
es

ti
m

at
e

o
f

th
e

d
if

fe
re

n
ce

in
ad

h
er

en
ce

at
b

as
el

in
e

b
et

w
ee

n
th

e
P

A
an

d
M

I
g

ro
u

p
s,

w
it

h
P

A
h

ig
h

er
.

DOI: 10.3109/02770903.2013.812655 A patient advocate for adults with asthma 857

J 
A

st
hm

a 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 o
f 

L
iv

er
po

ol
 o

n 
10

/3
0/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



important in controlling the cost of PA services. PA activities

could, for instance, be distributed over multiple personnel in a

clinical practice; or it could be carried out by someone who

works in several practices, each with a different medical

mission. PA functions also could potentially be performed by

community members or patient peers. This study further

evidences the intervention’s feasibility by demonstrating that

advanced medical training for the PA, which might make the

cost of such an intervention prohibitive, is not necessary.

Finally, that PAs were able to work with patients on

comorbidities, not just asthma, improved acceptability and

feasibility for both patients and providers. Given the high co-

morbidity rate in the study cohort, this intervention is likely

generalizable to low-income patients with chronic diseases of

which asthma may be one and particularly useful for patients

with several comorbidities or severe asthma for which the

information given in a medical visit may be extensive and

complicated.

A third finding involved the use of a college graduate as

the PA. While in other studies, a variety of navigators have

been used including peers, social workers or nurses, the use

of college graduates without advanced healthcare degrees or

certifications was unique. Not only did patients like the

interaction with a young person interested in their welfare,

clinicians also found them acceptable and helpful in their

crowded clinics. While it was not feasible to match patient

and PA by race/ethnicity, PAs were diverse and were able in

team meetings to contribute cultural education to the team.

We found patients were equally accepting of their PA

whether or not the race/ethnicity of the participant and PA

matched.

Improvements in asthma control and asthma-related qual-

ity of life were seen in both PA and MI groups. Although

there was no significant difference between groups, a trend

suggests that the PA group might have shown comparatively

better outcomes in a longer adequately powered study or if a

usual care control group receiving no additional contact had

been employed. Five reasons support this statement. First,

adherence, which usually decreases over the observation

period [46,47], did not decrease in the PA group, suggesting

that with a longer observation period a difference between

groups in asthma outcomes might be observable. Second,

while the changes in adherence, asthma control, quality of life

and FEV1 did not attain statistical significance between the

groups, the results were consistently in the direction of benefit

with a PA intervention. Third, in this pilot study, some

patients did not meet with a PA until several weeks into the

study. Thus the benefit of the PA would not be seen during the

initial data collection periods. Fourth, because of the

scheduling of patients for appointments by their asthma

doctors, only 38/53 (72%) assigned a PA actually had at least

one PA visit during the short observation period. A larger

effect likely would have been seen with a longer trial that

ensured all participants had at least one or more PA visits.

Finally, the numbers of ED visits and hospitalizations in each

group was small and did not differ, but it is noteworthy that

the baseline FEV1 in the PA group was lower than that of the

MI group, raising the possibility that PA group participants

had more severe asthma. It is also noteworthy that the PA

group had a trend toward lower reported baseline adherence

which disappeared by Visit 5, although self-reported adher-

ence is notoriously unreliable [48–50].

Limitations of this study include its relatively small size

and short observation period, as is typical with pilot studies.

There is a need for a future study with a larger sample and

longer duration to ensure exposure to a PA in all randomized

to this intervention. While our population has very high

morbidity that requires intervention, the generalizability to

other populations requires further study. It is possible the PA

is applicable to patient groups where improved access to and

improved communication with providers would improve

outcomes and where the issues of poverty, education, culture

and barriers to care are important factors that influence health

outcomes, but further study is required. It is possible DCs

could be unblinded if patients divulged their assignment, but

data was either downloaded electronic adherence data or data

collected by standardized questionnaires and script. Another

limitation is that those that declined enrollment most com-

monly did so because they were too busy or the protocol too

time-consuming. While the actual intervention may not be as

time-demanding without the data collection necessary for this

study, the intervention still may not be generalizable to those

who were too busy to participate or those who work long

hours. Nevertheless, the PA intervention may be particularly

useful with populations experiencing health disparities. The

tailored protocol while taking place within the practice allows

PAs not only to consider narrow barriers to medication-taking

but also to take into account the culture of the practice and

patients’ larger social context [51].

An additional limitation is the possibility of a Hawthorne

effect, that observation, including medication monitoring,

influenced adherence and other outcomes. Both PA and MI

groups were monitored, possibly reducing the differences in

outcomes between groups. DCs provided all participants with

a CD of asthma education. As can be seen in Table 2, MI

participants thought they learned from the intervention and

were made more aware of the importance of adherence.

Finally, adherence monitoring is not possible in patients who

do not have medication, and many patients in real-life do not

fill their prescriptions [52]. Monitoring required that both

groups had ICS (The medication was supplied in a few cases

where patients had no insurance coverage and copays were

refunded for others.). Thus, patients in the MI group who

received assistance in obtaining ICS actually received one of

the services that might be provided by a PA. The net result

may have been an inducement for both groups to take

medication and seek medical attention when needed.

Additionally, it is noteworthy that monitoring and ensuring

participants had ICS and providing some asthma education as

part of data collection distinguished the MI group from true

usual care.

We noted that the 15 participants in the PAI group who did

not have a medical visit with a PA received a notebook and

instructions. Thus, having a notebook was an intervention that

distinguished them from the MI participants. However, the

numbers in this group were too small and our ‘‘as treated’’

sensitivity analysis did not show a difference between

outcomes in the MI groups versus PA participants without a

visit versus PA participants with at least one PA-attended

medical visit.
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Ultimately, PA activities make us mindful of how attention

to communication can improve patient understanding of

medical recommendations and promote adherence [53]. We

also see the importance of the choice of the comparison

group. Usual care, an important comparison, cannot be used

when monitoring adherence is an outcome; monitoring in the

control group is an intervention.

This PA intervention shows promise as an intervention

targeted at patients at high risk for morbidity from asthma,

including those with significant co-morbidities or adults at

risks of poor outcomes from several comorbidities and

barriers to accessing care.

Conclusions/key findings

A PA intervention is feasible and acceptable to patients and

clinicians and has potential for improving asthma control and

quality of life. This pilot study warrants a larger study of

longer duration.
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