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Abstract
Aim—This study examined the long-term impact of a 24-month, empowerment-based diabetes
self-management support (DSMS) intervention on sustaining health-gains achieved from previous
diabetes self-management education (DSME).

Methods—This report is based on 60 African-American adults with type 2 diabetes (n=89
recruited at baseline) who completed the study. Prior to the intervention, all participants received 6
months of mailed DSME consisting of weekly educational newsletters coupled with clinical
feedback. The intervention consisted of 88 weekly group-based sessions that participants were
encouraged to attend as frequently as they needed. Sessions were guided by participants’ self-
management questions and also emphasized experiential learning, coping, goal-setting, and
problem-solving. Baseline, 6-month, and 30-month assessments measured A1C, weight, body
mass index (BMI), blood pressure, lipids, self-care behaviors, and QOL.

Results—Post 6-month DSME, participants demonstrated significant improvements for diastolic
BP (p<0.05), serum cholesterol (p<0.001), healthy diet (p<0.01), blood glucose monitoring
(p<0.05) and foot exams (p<0.01). Post 24-month intervention, participants sustained the
improvements achieved from the 6-month DSME and reported additional improvements for
healthy diet (p<0.05), carbohydrate spacing (p<0.01), insulin use, (p<0.05), and quality of life
(p<0.05).

Conclusions—Findings suggest that an empowerment-based DSMS model can sustain or
improve diabetes-related health gains achieved from previous short-term DSME.

2. Introduction
Diabetes self-management is central to effective diabetes care [1–4]. Optimal diabetes self-
management calls for initial diabetes self-management education (DSME) followed by
ongoing diabetes self-management support (DSMS) [4]. According to the National
Standards of Diabetes Education, DSME is defined as “the ongoing process of facilitating
the knowledge, skill, and ability necessary for diabetes self-care,” and DSMS as “activities
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to assist the individual with diabetes to implement and sustain the ongoing behaviors needed
to manage their illness” [4].

While compelling evidence demonstrates the positive impact of DSME interventions on
diabetes-related health outcomes [5–9], without continued follow-up and support, these
gains are not sustained over the long-term [2]. The short-lived benefits achieved from
DSME programs may be attributed to characteristics of current models for DSME. First,
DSME programs are typically time-limited. In fact, a meta-analysis of 31 RCTs examining
the impact of DSME programs on glycemic control found 61% of studies (n=19) described
interventions that lasted 6 months or less [5]. Not surprisingly, short-term DSME programs
will most likely produce short-term improvements. For instance, in a pilot study of 44 adults
with type 2 diabetes in a primary care setting, Bastiaens et al. [10] examined the impact of a
5-session DSME program with one follow-up contact (at 3-months) on body mass index
(BMI), glycemic control and quality of life (QOL). At 12-month follow-up, the group
showed significant improvements in BMI, glycemic control, and QOL. However, at 18-
month follow-up, the only improvement that persisted was for BMI suggesting the need for
continued selfmanagement support [10].

Current DSME models also tend to be structured and curriculum-driven [11–14], often
overlooking the heterogeneity of self-management needs and priorities across patients.
These standardized interventions consist of a set number of sessions delivered in a pre-
determined sequence with each session devoted to a specific self-management topic [11–
14]. While a standardized curriculum may be useful in the initial acquisition of core self-
management concepts, this DSME model is not compatible with the complex and ever-
changing challenges patients encounter over the long-term. In “real-world” settings, patients
do not experience living with diabetes in a sequential order or in discrete categories.

To sustain diabetes-related health gains, effective models for long-term DSMS need to be
ongoing and accessible to patients over the course of their lives in addition to being flexible
to the unique and continually evolving needs of each patient. Thus, patient empowerment is
an approach that is ideally suited for long-term DSMS [15–18]. The principles of patient
empowerment underscore (1) the proactive role of the patient in making daily self-
management decisions, (2) a collaborative patient-provider relationship which assumes the
provider in an advisory role to the patient who exercises final control of self-management
decisions, and (3) the importance of patient-selected self-management goals in initiating and
sustaining meaningful behavior change [19]. An empowerment-based DSMS model is
designed to accommodate individual differences in self-management needs and to be
responsive to how these needs change over time.

To test this empowerment-based DSMS model, this study specifically recruited participants
who had received previous DSME (inclusion criteria). To ensure that all participants had a
similar level of baseline knowledge, we provided participants with 6 months of mailed
DSME designed to reinforce and/or enhance DSME received in the past. The 6-month
DSME enhancement period was followed by Lifelong Management (LM), a 24-month
empowerment-based DSMS intervention delivered in a group setting. While we recognize
that 24 months is still considered “time-limited,” theoretically, this model could be designed
to be ongoing with no defined endpoint. The objectives of this study were two-fold:

1. To examine the short-term impact of a 6-month DSME enhancement period on
clinical, self-care, and psychosocial outcomes.

2. To examine the long-term impact of a 24-month empowerment-based DSMS
intervention on sustaining the health-related gains achieved from previous DSME
and a short-term, 6-month DSME enhancement period.
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2. Methods
2.1 Participants and recruitment

This study received approval from the University of Michigan Institutional Review Board
and recruited African-American (AA) adults with type 2 diabetes living in the greater
Ypsilanti, Michigan area. Recruitment strategies included posting flyers in local
organizations, community and health centers; taking out newspaper advertisements, and
making invited presentations at local AA churches. Those interested in participating were
instructed to call a toll-free number to undergo eligibility screening. Inclusion criteria for
participation were: (1) being age 40 years or older, (2) being diagnosed with type 2 diabetes
for at least one year, (3) having received some form of DSME in the past (e.g., attended a
series of classes or a series of meetings with a diabetes educator or talked to a health care
providers about some aspect of diabetes care), and (4) being under the care of a healthcare
provider. It should be noted that we did not directly approach or call potential volunteers to
participate. Instead, we invited (via flyers and oral presentations at local churches)
individuals to contact us by telephone or approach us following presentations. Thus, we are
unable to report a recruitment rate.

2.2 Study procedures
Eligible participants attended an enrollment orientation to learn about the study. Interested
participants followed informed consent procedures and completed the baseline assessment
which involved a blood sample, height, weight, and blood pressure measurements, and a
self-report survey. Upon completion, participants received a $50 stipend for their time and
effort.

2.3 Measures
Metabolic and cardiovascular measures were collected in person at assessment sessions and
included A1C, lipid panel (serum cholesterol, HDL, LDL), systolic and diastolic blood
pressures (SBP and DBP), weight, and body mass index (BMI). A1C and lipids were
obtained via venous puncture.

Diabetes-specific quality of life was assessed using the Diabetes Distress Scale (DDS). The
DDS is a 17-item instrument that measures emotional distress and functioning specific to
living with diabetes [19]. Responses are scored on a 6-point Likert scale from “1” = no
problem to “6” = serious problem. Scores can range from 17–102, with higher scores
indicating poorer diabetes-specific quality of life.

Self-care behavior was assessed using items from the Summary of Diabetes Self-Care
Activities Measure-revised (SDSCA-revised) [20]. Selected items assessed the frequency of
following a healthy diet, spacing out carbohydrates evenly across the day, participating in
physical activity, monitoring blood glucose, inspecting feet, and taking medication and/or
insulin. Responses were based on a 7-day week and ranged from 0 days to 7 days, with
greater number of days reflecting better self-management.

Diabetes empowerment was assessed using the Diabetes Empowerment Scale-Short Form
(DES-SF). The DES-SF is an 8-item scale assessing perceived ability to manage the
psychosocial demands and challenges associated with diabetes [21]. Items were scored on a
5-point Likert scale with a higher mean score indicating greater diabetes empowerment.

Demographic items included age, race, marital status, education, income, insurance
coverage, years since diagnosis, type of diabetes treatment, and perceived health status.
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This 30-month study consisted of two components: (1) a 6-month DSME enhancement
period and (2) a 24-month, empowerment-based DSMS intervention. The 6-month DSME
enhancement was a mailed intervention starting with clinical feedback (e.g., A1C, blood
pressure, lipid panel) followed by weekly educational newsletters. Immediately following
the baseline assessment, clinical results were sent to participants and their self-identified
diabetes care providers. The results were presented in the form of a diabetes complications
risk profile. The risk profile sent to patients included an explanation of the measure (e.g.,
A1C), the participant’s clinical values (e.g., A1C), the target range for clinical value (e.g.,
A1C ≤ 0.7% or ≤ 53 mmol/mol), and possible behavioral changes participants could make to
bring their value into the target range.

In addition to providing clinical feedback we mailed participants a weekly newsletter
focusing on different diabetes self-management topics. These newsletters were adapted and
updated from a previous study [24] and addressed the critical content areas for diabetes
education identified by the National Standards of Diabetes Education [4]. Following the 6-
month DSME enhancement period participants completed a followup assessment. Data
collected at the end of the 6-month DSME enhancement period also served as data for the
start of the 24-month LM intervention.

2.4 Intervention
The Lifelong Management (LM) intervention—The LM intervention has been fully
described in a previous publication [23]. The LM intervention is predicated on Anderson
and Funnell’s [15–18] empowerment approach and consisted of 88 weekly sessions (75-
minutes in length) over a period of 24-months. Sessions were offered in the morning and
afternoon to accommodate participants’ differing schedules and participants were invited to
attend sessions as frequently as they needed or could given competing life demands.
Discussion was guided entirely by patients’ questions and concerns. While sessions were not
based on a standardized curriculum they did involve a general process in which facilitators
encouraged participants to (1) reflect on relevant self-management challenges or
experiences, (2) recognize emotions associated with those experiences, (3) engage in group-
based problem-solving, and (4) ask questions about diabetes and its care, and (5) set
behavioral goals and make action plans to achieve those goals. Sessions were co-facilitated
by a nurse certified diabetes educator and a clinical psychologist.

2.5 Statistical Analyses
Descriptive statistics were used to assess the demographic and diabetes care-related
characteristics of the sample. Bivariate correlations were conducted to examine the
relationship between frequency of attendance and demographic variables. For the purposes
of examining the relationship between frequency of attendance and demographic variables,
we recoded martial status to 1 = “currently married” and 2 = “not currently married”;
education was recoded to 1 = “high school graduate/GED or less” and 2 = “some college or
more”; income was recoded to 1 = “$0 - $19,999” and 2 = “$20,000 - $59,999”, 3 =
“$60,000 or more”; employment status was recoded to 1 = “currently employed” and 2 =
“not currently employed.” Paired t-tests were performed to examine pre- post- changes
associated with the 6-month DSME enhancement and the 24-month Lifelong Management
intervention periods. Independent samples t-tests and Pearson chi-square or Fisher’s exact
test (the latter for 2X2 distributions) were conducted to compare the demographic and
clinical characteristics of participants who completed the study (i.e. completers) and
participants who dropped out of the study before completion (i.e., dropouts).
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3. Results
3.1 Characteristics of the sample

Table 1 presents the demographics of the sample. At baseline, we recruited 89 participants.
At the end of the 6-month intervention, we retained 77 participants (attrition rate 13%); and
at the end of the 24-month LM intervention, we retained 60 participants yielding an attrition
rate of 33% (below the expected rate of 40% from baseline to 30-months). Participants were
between the ages of 40 and 84 years with a mean of 62 years (SD = 10.2). Thirty percent
(n=18) were men; 70% (n=42) were women and 45% were currently married (n=27). Thirty
percent (n=18) had a high school degree or less; 80% (n=48) were not currently employed;
62% had Medicare (n=37).

3.2 Attendance patterns
Figures 1 and 2 present the weekly attendance rate for Year 1 (weeks 1 thru 44) and Year 2
(weeks 45 thru 88), respectively. Two sessions (morning or afternoon) were offered each
week over the 88-week period. Attendance level for the morning sessions versus the
afternoon sessions are also delineated in Figures 1 and 2. Over the 88 weeks, 55% (n=33)
attended 3 to 23 sessions, 20% (n=12) attended 24 to 44 sessions, and 25% (n=15) attended
35 to 83 sessions. Total attendance for any single week (2 sessions per week) ranged from 7
to 36 (m=19). Morning sessions attracted more participants with a mean attendance of 13
(SD = 4.0; range = 5 to 24); mean attendance for the afternoon session was 6 (SD= 2.6;
range=1 to 15). On average, 32% (n=19) of the total sample attended each week.

There was a positive correlation between frequency of attendance and age (r=0.45, p<0.001)
and a negative correlation between frequency attendance employment (r=-0.35, p<0.006).
There was no relationship between frequency of attendance and other demographic
variables.

3.3. 6-month DSME enhancement period
Table 2 presents participants’ clinical, self-care, and psychosocial measures prior to and
immediately following the 6-month DSME enhancement period. Significant improvements
were found for DBP (80.0 vs. 75.7 mm/Hg; p<0.05), and serum cholesterol (165.0 vs. 149.5
mg/dL; p<0.001). No significant changes were found for A1C, weight, BMI, HDL, LDL, or
SBP.

For self-care behaviors, significant improvements were found for following a healthy diet
(3.4 vs. 4.2 days/wk; p<0.01), monitoring blood (4.9 vs 5.6 days/wk; p<0.05), and
performing foot exams (4.8 vs 5.6 days/wk; p<0.01). No changes were found for physical
activity, medication and/or insulin use.

No changes were found for diabetes-specific quality of life and diabetes empowerment.

3.4. 24-month Lifelong Management DSMS intervention
Table 2 presents participants’ clinical, self-care, and psychosocial measures prior to and
immediately following the 24-month DSMS period. No significant changes were found for
any clinical outcomes.

For self-care behaviors, significant improvements were found for healthy diet (4.2 vs. 4.8
days/wk; p<0.05), carbohydrate spacing (3.3 vs 4.1 days/wk; p<0.01), and insulin use (3.8
vs 5.2 days/wk; p<0.05). No changes were found for physical activity, blood sugar testing,
foot care, and medication use.
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For psychosocial outcomes, a significant improvement was found for diabetes-specific QOL
(29.8 vs 26.7.2 days/wk; p<0.05). No changes were found for diabetes empowerment.

3.5. Completers versus Dropouts
Table 3 presents the comparison between participants who completed the 30-month study (6
months DSME plus 24 months DSMS) and participants who dropped out over the course of
the study on demographic and clinical variables. With regard to demographic variables,
compared to dropouts, completers were significantly older (M=62.4; SD=10.2 versus
M=55.7; SD 10.0), had income distributed at higher levels, were more likely to have
Medicare as a form of insurance coverage (62% versus 36%), and more likely to take
cholesterol medications (75% versus 43%). No significant differences were found for
clinical variables.

4. Discussion
Lifelong Management (LM) is an empowerment-based model ideally-suited for long-term
DSMS because it is designed to be patient-driven and flexible to the unique needs, priorities,
and life circumstances of each individual. This study examined the long-term impact of the
24-month LM intervention on sustaining the self-management gains achieved from previous
DSME and a short-term, 6-month DSME enhancement period.

According to our findings, not only did the LM intervention sustain improvements achieved
from the 6-month DSME enhancement period, but it also led to additional gains in self-care
behaviors and psychosocial functioning. Considering that two key components of the LM
intervention were (1) providing face-to-face group-based social support and (2) encouraging
participants to set behavioral goals and make action plans, it is not surprising the DSMS
intervention was associated with further enhancements in quality of life and three self-care
practices (e.g., making healthy dietary decisions, spacing out carbohydrates, and using
insulin as prescribed). These findings are consistent with those of previous studies that have
found participation in self-management and goal-setting interventions to be associated with
improvements in quality of life25 and self-care behaviors [25–26], respectively.

Participation in the 24-month LM intervention was not associated with any changes in
glycemic control. According to the UKPDS study [27], without medical treatment, the
natural progression of diabetes would result in approximately 0.2% increase in A1C each
year (i.e., 12 months). Based on this information, we would expect to see a 0.4% increase in
A1C at the end of 24 months. Because glycemic control remained relatively unchanged over
the course of the 24-month LM intervention, it is possible that the intervention exerted a
stabilizing effect, which is the goal of our DSMS model.

Our study also presented an ideal opportunity to observe natural patterns of attendance over
a long period of time. Not surprisingly, the average attendance rate was lower for the last 12
months of the study (m=29%) compared to the first 12 months (m=34%). Notwithstanding,
the attendance for the latter half of the intervention is higher than our attendance expectation
(i.e., to attract 15–20% of total sample each week) and, therefore, suggests that participants
remained engaged in the intervention

We found no relationship between frequency of attendance and improvements (i.e., no
dosage effect). Contrary to our findings, a study by Thompson and colleagues [29] showed
that participants who reported more weekly contacts with a community health worker
(CHW) showed greater improvements in glycemic control. In Thompson et al’s study [28],
there were several contexts in which a “contact” could occur in any given week (e.g.,
telephone counseling, face-to-face encounters, walking club, DSME classes, or depression
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support group etc.). In two of these contexts “contact” was initiated by CHWs rather than
the patient. In contrast, in our study, a “contact” was defined as attending a weekly group
session with attendance being initiated by the participant. In “real-world” settings, there is
neither the time nor resources for healthcare providers to proactively initiate weekly contacts
with every individual patient. Furthermore, patients may differ in the type and amount of
support they need. Our finding that the frequency of attendance was not related to outcomes
suggests that participants do have different support needs and, thereby, seek support (i.e.,
attend sessions) accordingly. In other words, participants who only need to come to sessions
when in crisis may receive the same benefit as participants who need to come every week.

Given that this study was conducted over a period of 30 months, a retention rate of 67% is
reasonable. It is not surprising that completers were significantly older than dropouts as
older participants are more likely to be retired with more free-time and fewer competing
demands (e.g., employed, managing a household) than younger participants. Furthermore,
dropouts were more likely to fall into lower income brackets and subsequently, may not
have the type of employment that is flexible enough to attend a group being conducted
during work hours (10AM and 3PM groups). This finding underscores the challenge of
designing an intervention that can accommodate the circumstances of all patients regardless
of age, socioeconomic background, ethnicity, etc.

Our results suggest that this type of intervention can have a more expansive reach without
additional cost. Typical group-based interventions recruit approximately 8 participants per
group and each group is usually facilitated by one or two health care professionals. Based on
this traditional model, we would need to conduct 7 or 8 groups to accommodate 60
participants. Alternatively, the LM intervention can accommodate 60 participants while
conducting only 2 groups. Future investigations should include a formal cost-effectiveness
evaluation.

There were several limitations to this study. Our inclusion criterion for previous DSME was
loosely defined. Clearly, a participant who recently completed a 10-hour ADA accredited
DSME program has received more intensive education than a participant who raised one or
two self-management questions with his/her provider during a 15-minute health care visit.
While we attempted to equalize these differences by employing a 6-month DSME
enhancement period, it is unlikely that participants, as a whole, started the 24-month DSMS
intervention with the maximum self-management benefits derived from participating in a
comprehensive DSME program. Given that a high-intensity, face-to-face DSME
intervention with active mechanisms for interaction and social support would likely yield
greater improvements across more variables (e.g., clinical, behavioral, and psychosocial),
subsequent investigations of this DSMS model should include a formal DSME component.
While the LM intervention was associated with sustained and enhanced improvements, this
study did not use a randomized controlled trial (RCT) design. Therefore, we cannot
conclude with certainty that the diabetes-related health improvements were due to the
intervention and not for other reasons such as study effects.

Given the chronic nature of diabetes, short-term DSME is not sufficient to produce enduring
self-management improvements. To meet the long-term challenges of living with diabetes,
newly-designed models for ongoing DSMS need to be flexible enough to accommodate
different self-management needs across individuals and be responsive enough to adapt to the
ever-changing needs within each individual.
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Figure 1.
Lifelong Management Attendance: Year 1
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Figure 2.
Lifelong Management Attendance: Year 2
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Table 1

Characteristics of Sample (N=60)

Variable Mean ± SD N %

Age 62.4 ± 10.2

Years since diagnosis 12.2 ±11.3

Gender

   Female 42 70

   Male 18 30

Martial Status

   Currently married 27 45

   Separated/Divorced 14 23

   Widowed 10 17

   Other 9 15

Race

   African American 60 100

Education

   8 grades or less 2 3

   Some high school 4 7

   High school graduate or GED 12 20

   Some college or technical school 29 48

   College graduate or higher 13 22

Household income

   $0 – $9,999 9 15

   $10,000 – $19,999 12 20

   $20,000 – $29,999 11 19

   $30,000 – $59,999 14 24

   $60,000 or more 13 22

Employment Status

   Currently working 12 20

   Not currently working 48 80

Insurance Coverage

   Individual Plan 2 3

   Employee Plan 17 28

   U.S. Governmental Health Plan 2 3

   Medicare 37 62

   Medicaid 2 3

   No health insurance 0 0

Diabetes treatment
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Variable Mean ± SD N %

   Using insulin 16 27

   Taking pills 46 77

   Using Byetta 3 5

   Using Symlin 0 0

Other medication

   Taking cholesterol pills 45 75

   Taking blood pressure pills 51 86

Perceived Health Status

   Poor 3 5

   Fair 20 33

   Good 31 52

   Very good 5 8

   Excellent 1 2
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Table 3

Baseline characteristics for completers and dropouts

Continuous variables
Completers (N=60)

Mean ± SD
Dropouts (N=29)

Mean ± SD

Independent-
Samples

t-tests

Age 62.4 ± 10. 2 55.7±10. 0 p=.004

Years since diagnosis 12.2 ±11. 3 9.4±8. 3 no

A1C 8.0±2. 2 7.7± 2.1 no

BP-systolic 136.9±17.5 139.6±22.5 no

BP-diastolic 80.0±10. 6 82.4±11.4 no

Serum cholesterol 165.0±41.3 178.3±45.5 no

HDL 51.8±13.5 54.7±13.8 no

LDL 99.3±33. 1 107.0±39.7 no

Categorical Variables
Completers

N (%)
Dropouts

N (%)
Pearson Chi-Square†

or Fisher’s Exact Test*

Gender

Female 42 (70) 18 (62)

Male 18 (30) 11 (38) no

Martial Status

Currently married 27 (45) 10 (34)

Separated/Divorced 14 (23) 13 (45)

Widowed 10 (17) 1 ( 3)

Other 9 (15) 5 (17) no

Race

African American 60 (100) 60 (100) no

Education

8 grades or less 2 ( 3) 0 ( 0)

Some high school 4 ( 7) 4 (14)

High school graduate or GED 12 (20) 6 (21)

Some college or technical school 29 (48) 16 (55)

College graduate or higher 13 (22) 3 (10) no

Household income

$0 – $9,999 9 (15) 13 (46)

$10,000 – $19,999 12 (20) 4 (14)

$20,000 – $29,999 11 (19) 4 (14)

$30,000 – $59,999 14 (24) 5 (18)

$60,000 or more 13 (22) 2 ( 7) p=.031†

Employment Status

Currently working 12 (20) 5 (17)

Not currently working 48 (80) 24 (83) no
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Categorical Variables
Completers

N (%)
Dropouts

N (%)
Pearson Chi-Square†

or Fisher’s Exact Test*

Insurance Coverage

Individual Plan 2 ( 3) 0 ( 0)

Employee Plan 17 (28) 8 (29)

U.S. Governmental Health Plan 2 ( 3) 2 ( 7) p=.031†

Medicare 37 (62) 10 (36)

Medicaid 2 ( 3) 8 (29)

No health insurance 0 ( 0) 0 ( 0) p=.005†

Diabetes treatment

Using insulin 16 (27) 8 (29) no

Taking pills 46 (77) 22 (79) no

Using Byetta 3 ( 5) 0 ( 0) no

Using Symlin 0 ( 0) 0 ( 0) no

Other medication

Taking cholesterol pills 45 (75) 12 (43) p=.004*

Taking BP pills 51 (86) 20 (71) no

Perceived Health Status

Poor 3 ( 5) 2 ( 7)

Fair 20 (33) 14 (48)

Good 31 (52) 10 (34)

Very good 5 ( 8) 3 (10)

Excellent 1 ( 2) 0 ( 0) no
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