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Abstract
Objective—Test the efficacy of educational interventions to reduce literacy barriers and enhance
health outcomes among patients with inflammatory arthritis.

Methods—The intervention consisted of plain language information materials and/or two
individualized sessions with an arthritis educator. Randomization was stratified by education level.
Principal outcomes included adherence to treatments, self-efficacy, satisfaction with care, and
appointment keeping. Secondary outcomes included health status and mental health. Data were
collected at baseline, six, and twelve months post.
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Results—Of the 127 patients, half had education beyond high school and three quarters had disease
duration greater than five years. There were no differences in the primary outcome measures between
the groups. In mixed models controlling for baseline score and demographic factors, the intervention
group showed improvement in mental health score at six and twelve months (3.0 and 3.7 points,
respectively), while the control group showed diminished scores (−4.5 and −2.6 points, respectively)
(p=0.03 and 0.01).

Conclusion—While the intervention appears to have had no effect on primary outcomes, further
studies with continued attention to literacy are warranted. Study site and disease duration must be
considered as participants in this study had higher than average health literacy and had established
diagnoses for years prior to this study.

Practice Implications—The study offers insight into an application of many of the protocols
currently recommended to ameliorate effects of limited literacy.
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1. Introduction
The U.S. Department of Education surveyed the literacy skills of adults in 1992 and 2003. Both
surveys indicate that about half of U.S. adults have difficulty using print materials found in
everyday life to accomplish mundane tasks, such as determining correct dosage by using a
chart on the package of an over-the counter medicine.(1,2) An analysis based on the 1992
National Adult Literacy Survey (NALS) indicated that a clear majority of adults had difficulty
using health materials to accomplish health related tasks.(3) Unfortunately, the 2003 National
Assessment of Adult Literacy (NAAL) indicated little or no improvement. (4)

Health materials are complex and currently well over 800 peer-reviewed studies indicate a
mismatch between the reading demands of these materials and the literacy skills of U.S. adults.
(5) This mismatch between demands and skills has serious implications. (6) Poor literacy skills
have been associated with unfavorable health outcomes for a number of chronic diseases such
as diabetes, asthma, HIV, and heart disease. (7) Arthritis studies have contributed to this body
of literature indicating, for example, that patients with rheumatoid arthritis who had not
completed high school showed poorer clinical status than patients who had and that low formal
education was a predictor of premature mortality for arthritis patients over a ten-year period.
(8,9) Patients with inflammatory arthritis need to be attentive to symptoms and subtle changes,
engage in discussions with clinicians, differentiate among medicines, and follow recommended
regimens. These activities require sophisticated literacy skills including reading, numeracy,
oral presentation, and oral comprehension.

Despite the rich literature describing the burden and consequences of limited health literacy,
few studies of interventions to reduce literacy related barriers to optimal care have been
conducted. The Institute of Medicine Committee on Health Literacy strongly recommends that
health care systems develop and support demonstration programs to establish the most effective
approaches to reducing the negative effects of limited health literacy. (10)

We report on a randomized controlled trial of an educational intervention, conducted among
patients with inflammatory arthritis, to reduce the literacy demand and thereby enhance health
outcomes. In the design of this study, health literacy was defined as the match between the
literacy skills of individuals and the expectations and demands of health systems. This
definition was later reflected in the reports of the Institute of Medicine (10) and the Department
of Health and Human Services. (11) We hypothesized that patients randomly assigned to an
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intervention designed to reduce literacy related barriers would be more adept at following
treatments, have greater self-efficacy, and increased satisfaction with care than would patients
managed in a customary manner.

2. Methods
We conducted a randomized controlled single blind trial of an educational intervention. From
2003–2006, Patients with rheumatoid arthritis, psoriatic arthritis and inflammatory
polyarthritis (ICD-9 codes = 714.0, 696.0, 714.9) were recruited from an arthritis center in an
urban teaching hospital. All participants had at least one visit with a rheumatologist who gave
permission to recruit his/her patients and who also agreed to have study visits tape recorded if
the patient consented to the study. Patients younger than 18 years of age, medical professionals,
those with a post graduate degree, those with a visual impairment affecting reading ability, and
those who reported not being comfortable with spoken and written English were excluded.
Participants were initially selected based on an enrollment ratio of three participants with a
high school or less education to one with a grade 13 or higher education.

The recruitment letter, signed by the principal investigator and the patient’s rheumatologist,
was sent approximately six weeks before the patient’s scheduled appointment. The letter was
written with attention to vocabulary and sentence length, making use of everyday words and
short sentences when possible. The research assistant (RA) called only those patients who
expressed interest in the study or who did not return an opt-out card. Interested patients assented
to complete a baseline questionnaire administered by telephone and then met the research
assistant to complete the consent process just before their rheumatology appointment. The
hospital’s Human Subjects Committee approved all recruitment procedures.

All research assistants and the study educator interacting with participants completed an
orientation and training program related to the use of everyday speech and avoidance of jargon,
scientific terms, and cumbersome sentence structure.

2.1. Randomization
The study staff members were blinded to participant’s group assignment. The recruitment logs
and tracking system were kept separate from the Study Educator’s logs and appointment
schedule. The participants provided baseline information, including education level. A research
assistant then randomized the participants into 3 groups: Standard Care, Plain English
Materials, or Individualized Care. Separate randomization schemes were used for participants
with less than high school education versus participants with greater than high school
education. The randomization was stratified in this way to ensure a balance of education levels
across the interventions.

2.2. Description of Interventions
The Standard Care Group received standard rheumatology care from their rheumatologist and
a notebook containing Arthritis Foundation (AF) pamphlets about their type of arthritis and
about their arthritis medicines, examples of medicine calendars, and a map of the hospital. The
AF materials had a reading level between an 11th and15th grade on the SMOG (Simple
Measure of Gobbledygook). (12)

The Plain English Material Group received usual rheumatology care supplemented by a
notebook containing all information materials in plain language, assessed with reading grade
levels 5th to 8th grade on the SMOG and well as the examples of medicine calendars, and a
map of the hospital. Plain language materials are defined as “a clear, simple, conversational
style for oral and written interactions, at or below an 8th grade reading level. (13) All plain
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language study materials intended to reduce literacy-related barriers to self care and to health
system navigation. The notebook contained information about arthritis on the following topics:
What you need to know, Treatment Choices, Medicine, Therapy and Exercise, Surgery, and
information sheets for each arthritis medicine the participant was taking. The notebook also
contained a booklet on getting the most from a visit to the doctor, examples of medicine
calendars and reminder cues, a map of the hospital and information about the hospital.

The Individualized Care Group received usual rheumatology care supplemented by the plain
language materials as well as two appointments with an educator. The educator was available
for an hour for participants in this group; however, meetings usually lasted about 20 minutes
during which time the educator reviewed all of the materials in the notebook, highlighting
information directly pertinent to the participant with specific attention to medicines that the
participant was currently taking. The educator focused on the process of setting up and
following the participant’s regimen using a personalized medication calendar, communication
with their caregivers, and inquiry about specific challenges participants face during navigation
of the health care system. Participant’s individualized concerns in these areas were addressed.
After their next rheumatology appointment, participants in the Individualized Care group had
a second meeting with the study educator to talk about the notebook materials, and to discuss
questions and concerns they may have had or that may have come up after reviewing or using
the notebook. All participants in the Individualized Care group were scheduled to complete
both appointments in the study. They were also encouraged to contact her for phone discussion
or for in-person appointments for further information assistance over the next six months. The
educator maintained a log of all reported difficulties as well as of helpful strategies from the
participants for managing arthritis and to be shared with others.

The recruitment rate in the first years of the study (2003–2004) was slow, threatening successful
completion. Thus, after 42 patients had been randomized, the study was redesigned by
randomizing patients to only two groups, Standard Care and Individualized Care. The 13
participants enrolled in the Plain English group were absorbed into the Individualized Care
group. However, since these participants had already completed the study, they did not meet
with a study educator or receive any form of tailored intervention. Because of this, subsequent
analyses were performed with and without the inclusion of these participants. The analyses
presented include the Plain English group as part of the Individualized Care group unless
otherwise noted.

2.3. Measures
The principal outcomes were fourfold: (1) adherence to treatments using a 4-item measure
based on a questionnaire by Levine; (2) Lorig’s self-efficacy scale; (3) satisfaction with medical
care based on the 8-item subscale of the Medical Interview Satisfaction Scale; and (4)
appointment keeping by a question on the self-efficacy scale. (15–17) Secondary outcomes
included self-reported health status assessed with the Health Assessment Questionnaire (HAQ)
(18) and mental health assessed with the 5-item Mental Health Index from the SF-36. (19) In
addition, the A-REALM, an arthritis-specific word recognition test based on and correlated
with the REALM (Rapid Assessment of Adult Literacy in Medicine), a validated, reliable
measure of health literacy, was used to measure health literacy skills as part of the baseline
interview. (20) Participants were asked to read aloud a list of 66 arthritis-specific words and
were given a point for each word they read correctly. The target sample size of 100 participants
randomized to the two groups (Standard Care and Individualized Care) afforded 80% power
to detect a statistically significant difference in outcomes for the medication adherence score
and self-efficacy.

Rudd et al. Page 4

Patient Educ Couns. Author manuscript; available in PMC 2010 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2.4. Study procedures
Self-efficacy for arthritis management, adherence to medication regimen, health status and
satisfaction were assessed at baseline. Immediately after the clinical encounter which was
recorded, the patient and physician completed independent reports on the quality of their
encounter and described their current regimen. The RA collected these data along with the
patient’s understanding of regimen medication schedule and purpose. These data is being
analyzed separately. The patient was randomized to one of the interventions immediately after
this visit.

Participants were followed at their next scheduled visit occurring at least six weeks later. This
visit was also tape-recorded. Physicians completed written reports on the quality of their
communication and description of current regimen; patients were interviewed for the same
information. At six and twelve months post-intervention, self-efficacy for arthritis
management, adherence to the medication regimen, health status, and usefulness of the material
were assessed.

2.5. Statistical analysis
Baseline variables were compared between the two groups (data from participants in the Plain
English group were included with data from participants in the Individualized Care group).
Means were compared using two independent sample t-tests for continuous variables.
Proportions were compared using the Chi-square test of independence or Fisher’s exact test
for all categorical variables. Longitudinal data were analyzed as percent change between
baseline and six months and between baseline and one year. These data were also analyzed
using multivariate models where the baseline value was subtracted from subsequent values.
Models were run with and without adjustment for covariates that differed at baseline between
the groups. Models were run with and without inclusion of the Plain English group with the
Individualized Care group. The physician pool was small and was not analyzed for differences.
All statistical analyses were performed at a 5% level of significance using SAS statistical
software version 9.1 (SAS Institute, Cary, NC).

3. Results
3.1. Recruitment

Detailed recruitment protocol and analysis of this multi-stage recruitment effort are published
elsewhere.(21) As is illustrated in Figure 1, of 1145 patients sent a recruitment letter, 679 were
reached by phone for the initial screening. Of those contacted by phone, about a third (N= 271)
were ineligible, the modal reason being too high a level of education, and another third (N =
193) refused to participate, many of whom stated they were not interested or didn’t give a
reason. We found no evidence of refusal to participate due to educational attainment, insurance
status, or gender. Older patients were more likely to refuse participation.(21) One hundred
fifty-eight patients went on to complete the baseline questionnaire, 134 of whom consented to
the study, and ultimately 127 were randomized.

3.2. Baseline
The randomized patients (N=127) were predominantly female (N=101, 79%) and Caucasian
(N=117, 92%), with an average of 13.0 ± 2.1 years of education. The mean age was 58.5 ±
13.8 years and mean disease duration was 16.6 ± 14.3 years. Forty-three percent of the sample
was working full or part-time. Thirty percent had an annual family income below $30,000.
Only 18% of the population scored at high school reading level or less on the A-REALM.

The study cohort was balanced on most variables. However, in the Standard Care group,
significantly more patients were 65 year of age or older (43% vs. 25%; Chi-Square=4.5, p=.
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03) and significantly more patients reported an annual family income < $30,000 (39% vs. 20%;
Chi-Square=5.4, p=.02) than in the combined Individualized Care and Plain English groups
(Table 1). Of the outcome variables, only satisfaction with care differed significantly between
the two groups at baseline, with the standard care group reporting greater satisfaction (3.9 vs.
3.7; T=−2.6, p= 0.01).

Analyses excluding the Plain English Group (N=114) showed the same magnitude of
differences in age, annual family income and satisfaction score between the Standard Care and
Individualized Care groups. However, the Individualized Care group had significantly more
people working full or part-time (55% vs. 36%; Chi-Square=3.9, p=.05) than the Standard Care
group.

3.3. Differences in Outcomes
Mean baseline and follow up scores at six and twelve months are shown in Table 2. Mean
scores changed little over time. When percent change was examined, the intervention group
showed improvement from baseline to six and twelve months in Mental Health Score (4.6 and
4.8 % change), while the standard care group had decreased scores (−4.3 and −0.8 % change)
(Table 3). For self-efficacy, the intervention group improved more from baseline to twelve
months (1.5 and 3.6% change) than the standard care group (−3.2 and −2.0% change). The
differences between the Individualized Care and the Standard Care groups were statistically
significant at six and twelve months at the p=0.05 level, with the exception of the percent
change in mental health score at twelve months (p=0.11).

Sets of multivariate models adjusting for age, work status, literacy level, annual family income,
and baseline value of outcome measure showed significantly better SF-36 mental status scores
in the Individualized Care group as compared to the Standard Care group (adjusted mean
difference between groups = 7.5 points, p=0.003). Analysis of the difference in least squared
means for these models at six and twelve months showed that there was an intervention effect
at both time periods, but the improvement in SF36 mental status was greater at six months (7.5
points, p=.01) than at twelve months (6.3 points, p=.03). While the intervention had a
significant effect on self-efficacy in univariate analyses, this effect was no longer significant
in multivariate models (p=0.12). No significant difference between groups was seen for the
other primary and secondary outcomes.

4. Discussion and Conclusion
No differences between intervention groups were observed in the primary outcomes, including
adherence to treatment and appointment keeping. However, the Individualized Care group did
demonstrate greater improvement in mental health.

4.1. Discussion
The demonstration program undertaken here involved a well-known rheumatology practice in
a large teaching hospital, which may draw on a patient population with stronger than average
literacy and system navigation skills. The relatively high level of literacy among patients in
our hospital made recruitment more challenging than we had anticipated, necessitating a
change in design from a comparison of three groups to two groups. The Plain English Materials
group we dropped would have helped us to interpret a benefit if the intervention had been
substantially better than standard care. Given that these two groups did not differ on the primary
endpoints, the loss of the Plain English Materials group had little effect on interpretation of the
trial.
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The study design was based on evidence that at least 20% of the hospital patient population
had less than a high school education. Furthermore, we used recruitment strategies that reduced
literacy related barriers to participation including plain language oral and written protocols and
interview techniques. Strategies used in the recruitment protocol designed to remove literacy-
related barriers to recruitment may be responsible for the observation that participants with
lower education did not have higher refusal rates. Although these strategies were in place,
recruitment proved problematic most likely because the clinic population did not include
sufficient numbers of people with limited education not because of selection bias at our site.
Consequently, the study was limited by drawing from a population with relatively strong
literacy skills and higher educational attainment than might be found ordinarily in public
hospital and community based settings. Participants also had relatively high levels of baseline
satisfaction, adherence, and attendance; thus, a ceiling effect may have contributed to our
inability to detect significant changes.

In addition, disease duration may well have influenced study outcomes. The average disease
duration of the study population was 17 years. Clinicians generally seek to establish rapport
and trust during their early encounters with patients. This sets the tone and expectations for
future visits. Over time, the exchange and interactive patterns between a clinician and a patient
may be firmly established. Furthermore, patients’ experience with arthritis, with arthritis
information and sources of information, and with arthritis care increase over time as well. Thus,
an educational intervention and informational materials may have less of an effect among
experienced patients than among those with new diagnoses. A community based setting might
have drawn more newly diagnosed patients.

4.2. Conclusion
We conclude that the intervention we developed did not have significant effects on the primary
outcomes in this study. The modest improvement in mental health in the intervention group
suggests the intervention may have relieved anxiety among participants. The improvements in
mental health may reflect subtle benefits of the intervention that require confirmation in further
study.

4.3. Practice Implications
We applied many of the protocols recommended to ameliorate effects of limited literacy –
recruitment protocols designed to reduce literacy barriers, an emphasis on plain language in
written and spoken communication, and expanded opportunities for tailored education.(22) It
is possible that interventions such as ours would be shown to be beneficial in trials of patients
with early arthritis and relatively low literacy skills.

Few studies to date have examined education programs designed for audiences with low
literacy skills. Additional studies focused on mechanisms for minimizing effects of limited
health literacy and providing a cost-benefit analysis comparing the use of plain language
materials with time spent with an educator are called for.
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Figure 1.
Overview of patient recruitment and randomization

Rudd et al. Page 9

Patient Educ Couns. Author manuscript; available in PMC 2010 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rudd et al. Page 10

Table 1
Baseline demographic and clinical characteristics

Variable Standard Care (N=63)
Individualized Care & Plain

English (N=64) p-valuea

Age, mean (SD) 59.5 (13.9) 57.6 (13.8) .43

N (%) N (%)

Age >=65 years 27 (43%) 16 (25%) .03

Female 49 (78%) 52 (81%) .63

Caucasian 59 (94%) 58 (91%) .53

Education<= high school 33 (52%) 31 (48%) .66

Working full/part-time 23 (36%) 32 (50%) .12

Disease duration <5 yrs 16 (25%) 17 (27%) .88

Annual income <30K 24 (39%) 12 (20%) .02

A-REALMb <h=high school level 12 (21%) 10 (16%) .44

mean (SD) Mean (SD)

HAQ score (0–3, 0=best) 0.91 (0.66) 0.93 (0.63) .86

Satisfaction score (1–4, 4=best) 3.9 (0.29) 3.7 (0.42) .01

Self-efficacy (1–4, 4=best) 2.9 (0.48) 2.8 (0.53) .40

SF 36 mental health subscale (0–100, higher is
better)

75.0 (18.4) 74.5 (15.1) .86

a
Chi-Square test for categorical variables; Student’s T-test for continuous variables

b
A-REALM: Arthritis modification to the REALM (rapid estimate of adult literacy in medicine
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