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OBJECTIVE | The goals of this study were to determine whether completion of a community-based diabetes self-manage-
ment support (DSMS) program delivered through a university Cooperative Extension network increased Patient Activa-
tion Measure (PAM) scores and to examine predictors of improvement in PAM score in individuals participating in the
DSMS.

METHODS | The Health Extension for Diabetes (HED) is a 4-month program delivered via a paraprofessional extension
agent in partnership with an established diabetes self-management education and support program. The study popula-
tion included 148 adults (median age 69 years; interquartile range 60–74 years) with diabetes recruited from local
community organizations. Data for the analysis were collected before and after participation in the intervention as part
of a longitudinal study, using the PAM and Self-Efficacy for Diabetes instruments. Descriptive statistics were gathered,
and hypothesis tests and simple and multivariable regression analyses were conducted.

RESULTS | The mean PAM score increased by 6.58 points, with a 5-point change considered clinically significant. From
pre- to post-intervention, PAM scores significantly decreased for 23 participants, decreased for 6, did not change for
14, increased for 21, and significantly increased for 84. Higher pre-intervention PAM scores, younger age, greater ed-
ucational attainment, and higher baseline self-efficacy scores were associated with increased post-intervention PAM
scores when not controlling for potential covariates. Age was no longer associated with higher PAM scores after control-
ling for covariates.

CONCLUSION | Community-based DSMS interventions can be effective in generating positive change in individuals’ activa-
tion. HED provides a feasible and accessible DSMS option that addresses key diabetes self-management components
while effectively improving individuals’ activation. It is recommended that people living with diabetes attend a DSMS
program such as HED to increase their ability to effectively self-manage various components of their chronic condition.

Diabetes has reached epidemic proportions in the United
States, with the national prevalence rate steadily increas-
ing each year. As diabetes prevalence continues to in-
crease, the challenge of managing diabetes throughout
the population grows. South Carolina has one of the high-
est state diabetes prevalence rates, which increased from
11% in 2013 to 13% in 2019 (1).

To address the burden of diabetes, a recent consensus report
from multiple organizations, including the American Diabe-
tes Association (ADA) and the Association of Diabetes Care &
Education Specialists (ADCES), emphasized the benefits

of diabetes self-management education and support (DSMES)
services (2). DSMES programs provide initial and ongoing ed-
ucation and support for individuals with diabetes through as-
sistance in learning or maintaining skills to make behavior
changes to effectively manage this chronic condition (2–4).
These skills can include informed decision-making, problem-
solving, and self-care behaviors (4). DSMES incorporates
goals, life experiences/situations, and current individual needs
to help ensure optimal self-management behaviors and health
status (4). Every 5 years, the national standards for DSMES
are updated to remain current with evidence-based practices.
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These standards define DSMES programs’ quality, curriculum,
individualization components, and various other features (3).

A strong foundation in effective self-management behaviors
is necessary to achieve adequate diabetes management and
glycemic control (4). Ongoing support is a crucial component
of diabetes self-management. Standard 8 of the DSMES
National Standards specifically addresses ongoing support
for people with diabetes. Despite its foundational role,
behavior change is complex and commonly hindered by
many associated barriers such as financial limitations, envi-
ronmental factors, personal beliefs, and beliefs about the
power of factors to control or aid in conducting the be-
havior (5,6).

Community-based education programs, which are often
peer-led, have been shown in the literature to address tra-
ditional barriers to diabetes self-management education
and have yielded positive health outcomes for partici-
pants (7). Studies have shown that peer educators are able
to provide accurate, evidence-based information in a cul-
turally competent and cost-effective manner while empow-
ering participants and fostering trust and feelings of support
within the community.

Researchers have found that community-based diabetes self-
management support (DSMS) programs led by peer educa-
tors have been effective in promoting a healthy lifestyle and
behavior changes. The literature shows that peer-led educa-
tion and support programs can lead to improvements in
health behaviors such as healthy eating, increased physi-
cal activity, and increased blood glucose monitoring (8–11).
Peer-led education and support programs have also yielded
improvements in clinical measures, including A1C and
blood pressure (8–11). Additionally, these programs have
been shown to increase self-efficacy and patient activa-
tion (8–11).

However, because there are many barriers and enablers are
associated with behavior change, one key component of sup-
port programs is the engagement of individuals with their
own care. Sustainable behavior change often requires people
to be highly activated. Those who are highly activated are
said to believe they have an important role in managing their
care, know how to manage their condition, and have the
physical and behavioral skills to do so (12). Part of that behav-
ioral skill set is knowing when and how to access appropriate
higher-level care (12). Thus, measuring individuals’ activation
level may be an integral factor associated with their ability to
achieve sustainable behavior change.

The Patient Activation Measure (PAM) is a frequently used
tool to assess individuals’ activation (12,13). Initial, ongoing,

or re-established activation can be achieved through DSMS
opportunities.

Many cross-sectional studies have been conducted among in-
dividuals with diabetes to assess the association of PAM scores
with demographics, health behaviors, health management,
clinical indicators, and health care utilization. Demographic
indicators found to be associated with activation score are
age (14), disease duration (15,16), sex (14,17), and educational
attainment (18,19).

Studies have also found that patient activation is positively
associated with engagement in healthy behaviors (15,17,20).
Similarly, researchers have found that a higher PAM score
is correlated with better health management. Individuals are
more likely to obtain preventive screenings (20), live in their
own home (15), have fewer difficulties managing diabetes
care (15), seek/know where to find health information (17),
have higher self-perceived knowledge (14), maintain conti-
nuity of care (19), have better disease perception (18,19,21),
have better perceived health status (18), and have greater
social support (18). Higher activation has been correlated
to improved blood pressure management (14), health
status (18), A1C testing (22), A1C level (22,23), and other
clinical indicators (20,24). Another common area of in-
terest for chronic disease management is health care
utilization. Increased PAM scores have been found to
be associated with lower-cost health utilization such as
fewer emergency department visits and hospital admis-
sions (20,22,24,25).

Research has been conducted on interventions to determine
efficacy in creating movement in PAM scores for this popula-
tion. Of the two trials that have been conducted assessing
DSMES interventions, one resulted in a significant PAM
score increase compared with the control group (14.52 vs.
11.75 points) (26) and also concluded that changes in activa-
tion are positively associated with changes in self-manage-
ment (26).

Researchers assessing results of an activation intervention
found that individuals who attended three or more sessions
had a significantly higher activation score than those who at-
tended two or fewer sessions (76.8 vs. 61.4) (26). Several stud-
ies using diabetes self-management interventions found
average increases in PAM scores of 4.93 (27), 6.4 (28), and 9.7
(29) points. These DSMES interventions were conducted in
non–community-based settings such as primary care offices
or via phone. When assessing DSMES interventions con-
ducted in community-based settings, one study resulted in
an average change of 18.57 points (6), and another resulted
in an average change of112.4 points (30).
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A review of the literature found that patient activation is
associated with better health outcomes, better health care
experiences, and lower health care costs. The literature
provides evidence that focused interventions can posi-
tively affect an individual’s activation level (31). Therefore,
the purpose of this study was to assess the effect of a com-
munity-based intervention delivered through a university
Extension Service system on patient activation (as indi-
cated by PAM score) in people with diabetes. It was hy-
pothesized that the DSMS program would increase PAM
scores for individuals who graduated from the program.

Research Design and Methods

This work was part of a longitudinal, mixed-methods re-
search study conducted in upstate South Carolina from Octo-
ber 2017 to October 2022. The data presented were obtained
from March 2018 to November 2019. The institutional review
boards of Clemson University and Prisma Health–Upstate
approved this study. All participants provided written in-
formed consent.

Sample and Recruitment

Recruitment of participants occurred at community-based lo-
cations, including libraries, churches, and activity centers. Ad-
ditionally, recruitment was conducted at health fairs and other
health-related events in the region. Health Extension Agents
(HEAs) and DSMES team members bring awareness to both
DSMS and diabetes self-management education (DSME) pro-
grams and have a bidirectional referral process through which
physician referrals for DSME are sought when indicated.

To participate in the study, participants had to be $18 years
of age, spend the majority of their time working or living in
Greenville County, SC, and have a clinical diagnosis of type 1
or type 2 diabetes (minimum of 50% of cohort) or a self-
reported diagnosis of type 1 or type 2 diabetes. Potential partic-
ipants who were unsure of their diagnosis had to score$5 on
the ADA type 2 diabetes risk test (32). Additionally, there was a
clinical discretion component in the inclusion criteria that al-
lowed team members who were certified diabetes care and
education specialists (CDCESs) to evaluate and determine
whether a community-based DSMS program would be an ap-
propriate fit for potential participants. Reasons for exercising
this clinical discretion could include participants requiring a
higher level of care such as DSMES (e.g., assistance with insu-
lin pump management or continuous glucose monitoring) or
having social or cognitive reasons for not being personally re-
sponsible for their diabetes management activities. Pregnant
women, institutionalized individuals, and individuals with
end-stage renal disease were excluded from the program.

Excluded individuals were given information on other dia-
betes support groups and educational opportunities.

Intervention

Health Extension for Diabetes (HED) is a unique community-
based, nonclinical DSMS program delivered by paraprofes-
sionals through the Land-Grant University Extension System.
DSMS “refers to the support that is required for implement-
ing and sustaining coping skills and behaviors needed to self-
manage on an ongoing basis,” and DSME is “the active,
ongoing process of facilitating the knowledge, skill, and abil-
ity necessary for diabetes self-care” (2). National standards
for DSMES have been developed to ensure consistent inter-
nal structure, quality, and curriculum of such programs (3).

HED has been recognized as an ADA practice-tested support
program (33). This 4-month program is based on the ADCES7
Self-Care Behaviors (formerly known as the AADE7 Self-
Care Behaviors) (34). HED was created through collaboration
among clinicians, paraprofessionals, and researchers in a
partnership between a land-grant university and a regionally
integrated health care system’s established DSMES program.
HED consists of eight biweekly group sessions that deliver
core content, with individual follow-up during intervening
weeks (Table 1). This is a high-touch program offering stan-
dardized components combined with significant flexibility,
allowing for personalization to meet participants’ individual
goals and needs.

HED is delivered by an HEAworking at a Cooperative Exten-
sion.The HEA facilitating the program has a bachelor’s degree
in Public Health and a Paraprofessional Level 2 certificate
from ADCES, with training in patient navigation, chronic dis-
ease management, motivational interviewing, and patient ad-
vocacy. The ADCES Paraprofessional Level 2 designation is
available to HEAs, physical therapy assistants, licensed practi-
cal nurses, and others (35).The HED HEAworks in community-
based settings to deliver the intervention program in churches,
activity centers, and local organizations.The maximum number
of participants in a cohort is 22.

This program was designed to be delivered by an ADCES
Paraprofessional Level 2, with one guest appearance by a
CDCES at session 4.The CDCES assists with linking the com-
munity-based program to the clinical care system. Incentives
such as gift cards and exercise bands were provided to partici-
pants after they completed specific programmatic milestones.

Demographic Information

Baseline demographic information was obtained from all par-
ticipants. Demographic information included height, weight,
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sex, birth date, race, ethnicity, educational attainment, annual
income, history of hypertension, history of gestational diabe-
tes, family history of diabetes, and other data. All measures
were self-reported with the exception of weight.

PAM Instrument

The PAM instrument is a 13-item scale provided by Insignia
Health that was completed by participants before and after
the HED intervention. The PAM is a reliable and valid mea-
sure that has been tested across diverse populations. It was
originally developed for use within specific populations with
chronic conditions but, through rigorous evaluation, was later
deemed to be acceptable across populations (12,13). This in-
strument incorporates Rasch analysis to create a unidimen-
sional, probabilistic, Guttman-like scale. Its questions address
various domains deemed important in activation based on lit-
erature and input from experts and lay community members.

The instrument is scored on a theoretical 0 to 100 scale, with
lower scores indicating less activation. Congruently, there are
four activation stages that align with the 0–100 scale. In level 1
(score 0.0–47.0), individuals do not consider themselves to be an
active partner in their health care decisions and do not believe
they need to be active decision-makers (12,28). In level 2 (score
47.1–55.1), individuals may lack basic knowledge or confidence,
which inhibits them from taking action (12,28). Individuals in

level 3 (score 55.2–67.0) are beginning to take action but are not
fully confident or skilled to maintain these behaviors (12,28).
The highest activation stage, Level 4 (score 67.1–100), includes in-
dividuals who have fully integrated the new behaviors and are
able to maintain them even during times of stress (12,28).

Self-Efficacy for Diabetes

The Self-Efficacy for Diabetes (SED) scale (a = 0.84) is an
eight-item questionnaire developed by the Self-Management
Resource Center (36,37). The instrument uses a 10-point scale
ranging from 1 to 10 to assess an individual’s confidence re-
garding certain diabetes activities (38,39). A higher score cor-
relates with higher self-efficacy for diabetes. The SED was
originally developed in Spanish and later translated to En-
glish (37). Both versions were found to be reliable and to
maintain good test-retest reliability (26,37,40).

Data Collection and Management

Participants completed a paper copy of the PAM instrument.
Study team members scored each completed PAM using the
license package from Insignia Health. The resulting score
and level were entered into REDCap (Research Electronic
Data Capture), a Health Insurance Portability and Account-
ability Act–compliant, secure, web-based software platform

TABLE 1 HED Session Curriculum Overview

Session Topics Covered

Session 0: Health Extension for Diabetes � Program introduction
� Importance of and how to create health goals

Session 1: Life With Diabetes � Symptoms of high and low blood glucose
� Overview of self-management behaviors
� Low blood glucose treatment

Session 2: Healthy Eating With Diabetes � Impact of the three main nutrients on blood glucose
� Other factors related to food (e.g., portion sizes and meal timing) that
affect blood glucose

� Strategies for preparing and eating healthy snacks and meals
Session 3: Being Active With Diabetes � Benefits of physical activity

� Types of physical activity
� Blood glucose safety and exercise

Session 4: Medications and Monitoring* � Blood glucose monitoring (who, when, and why)
� Types of medications for diabetes self-management

Session 5: Problem Solving and Resource Navigation � Common barriers to self-management and strategies for overcoming them
� Identifying and accessing evidence-based information

Session 6: Healthy Coping With Diabetes � Types of stress
� Impact of stress on blood glucose
� Strategies for healthy coping
� Depression and diabetes

Session 7: Reducing Risks With Diabetes � Short- and long-term complications of diabetes
� Strategies for reducing risks, including recommendations for regular primary
care and/or specialty care visits

*Delivered by CDCES.
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designed to support data for research studies. The SED was
administered via REDCap. All demographic variables were
entered directly into REDCap. The data were collected,
stored, and managed using REDCap electronic capture tools
hosted at Prisma Health–Upstate (41,42).

Statistical Analysis

Continuous outcomes are reported as medians and inter-
quartile ranges (IQRs). Categorial outcomes are reported
as numbers and percentages. A Wilcoxon sign-rank test
was conducted to assess differences in PAM scores before
and after HED participation. A x2 test was conducted to
determine whether there were significant differences in
the proportion of participants in the various levels of
PAM before and after HED participation. Simple and multi-
variable linear regressions were conducted to examine pre-
dictors of improvement in PAM score while controlling for
baseline PAM score, age, sex, educational attainment, and
race. These covariates were selected based on literature on
potential associations (14,16,18,20,23,26). Income data were re-
categorized from seven to four groups to reduce the degrees
of freedom in the model. Educational attainment was recate-
gorized from eight to five groups. Statistical significance was
set at P <0.05. All analyses were conducted using SAS,
v.9.4, software (SAS Institute, Cary, NC).

Results

Description of Sample

The sample consisted of 148 individuals with a median age of
69 years (IQR 60–74 years). Among these participants, 4%
self-reported having type 1 diabetes, 88% self-reported type 2
diabetes, and 8% were unsure or undiagnosed. A majority of
the sample (62%) self-identified as African American/Black,
and 74% were female. Almost 40% of the participants re-
ported having a high school or general education diploma
or less education, and more than half (54%) reported an an-
nual income less than $34,999. Additionally, 79% reported a
family history of diabetes, 74% had a history of hyperten-
sion, and 16% of the females had a history of gestational
diabetes (Table 2). Prior exposure to DSME was not directly
measured, but given the community-based recruitment
and sociodemographic nature of our population, it is
likely that only a limited number of individuals had previ-
ous DSME.

Impact of HED on PAM Score

Before the intervention, participants’ average PAM score was
63.44 (95% CI 61.28–65.60). After undergoing the intervention,

their average PAM score was 70.02 (95% CI 67.63–72.42). The
range of change in PAM score from before to after the in-
tervention was �36.40 to 148.0. The average change was
16.58 points, which was significant (P <0.001) (Table 3).

When examining change in PAM score, 70.95% (n = 105) had
a score increase, with 56.76% (n = 84) having a clinically sig-
nificant ($5-point) increase (12,16,30). The average increase
was 12.76 points (range 0.40–48 points) (Table 4). When ex-
amining change in PAM score level, 40.54% (n = 60) in-
creased in PAM level, with 8.78% (n = 13) increasing by two
or more levels (Table 5).

TABLE 2 Characteristics of Participants in HED
Cohorts 1–10 (N = 148)

Characteristic Value

Age, years 69 (60–74)
BMI, kg/m2 33.46 (28.84–39.14)
Sex
Male
Female

39 (26.4)
109 (73.6)

Race
Black or African American
White
Prefer not to answer/other

92 (62.2)
50 (33.8)
6 (4.06)

Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Prefer not to answer/other

3 (2.03)
143 (96.6)
2 (1.36)

Educational attainment
Less than high school
Some high school
High school or general education diploma
Technical degree
Some college
Associate’s degree
Bachelor’s degree
Some postgraduate education

20 (3.3)
15 (10.1)
39 (26.4)
5 (3.38)
32 (21.6)
14 (9.46)
18 (12.2)
20 (13.5)

Annual income, $
<15,000
15,000–24,999
25,000–34,999
35,000–49,999
50,000–74,999
$75,000
Prefer not to answer

37 (25.0)
32 (21.6)
11 (7.43)
18 (12.2)
13 (8.78)
7 (4.73)
30 (20.3)

Family history of diabetes
No
Yes

31 (21.1)
116 (78.9)

History of gestational diabetes
No
Yes

92 (84.4)
17 (15.6)

History of hypertension
No
Yes

38 (25.7)
110 (74.3)

Baseline SED score 7.75 (6.31–8.69)

Data are median (IQR) or n (%).
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Twenty-nine participants (19.59%) had a score decrease, with
23 (15.54%) having a clinically significant decrease. The aver-
age decrease was 12.62 points (range �36.4 to �1.90). Exami-
nation of change in PAM score level showed that 12.17%
(n = 18) decreased in PAM level, with 2.03% (n = 3) decreasing
by two or more levels. Additionally, 9.46% (n = 14) had no
change in PAM score, and 47.30% (n = 70) had no change in
PAM level.

Associations of Change in PAM Score With Covariates and
SED Score

Table 6 shows the results of the simple and multivariable lin-
ear regressions. The unadjusted linear regression found that
baseline self-efficacy was associated with a 2.093 increase in
post-HED PAM score (Punadjusted = 0.001, Badjusted = 1.515,
Padjusted = 0.008). The unadjusted linear regression found that
baseline PAM score was associated with a 0.592 increase in
post-HED PAM score (Punadjusted <0.001, Badjusted = 0.559,
Padjusted <0.001).When controlling for covariates, baseline
self-efficacy and baseline PAM score continued to be signifi-
cant positive predictors of post-HED PAM score and were
found to be slightly moderated.

A 1-year increase in age was associated with a decrease in
post-HED PAM score of 0.236 points (Punadjusted = 0.028). After
controlling for covariates, age was not a significant predictor
of post-HED PAM score (Badjusted = �0.149, Padjusted = 0.102).

In both unadjusted and adjusted models, income was not
found to be a significant predictor of post-HED PAM score. In
the multivariable model, high school education was associated
with a 1.479-point increase in post-HED PAM score (Padjusted =
0.653, Bunadjusted = 2.565, Punadjusted = 0.506), some college edu-
cation was associated with a 9.458-point increase (Padjusted =
0.005, Bunadjusted = 13.395, Punadjusted <0.001), college education
was associated with a 7.298-point increase (Padjusted = 0.080,
Bunadjusted = 9.943, Punadjusted = 0.030), and some postgraduate
education was associated with a 0.814-point decrease
(Padjusted = 0.835, Bunadjusted = 6.530, Punadjusted = 0.142)
compared with less than high school education.

Discussion

Our study assesses the impact of the HED, a paraprofes-
sional-led, community-based DSMS program, on change in
patient activation. The primary finding of this study was that
the average change in PAM score was a 6.58-point increase.
We also found that certain levels of educational attainment,
baseline self-efficacy, age, and baseline PAM score were sig-
nificantly associated with post-intervention PAM score.

When comparing our sample’s baseline PAM level to the
United States national average for individuals aged 65–74
years, our sample had significantly fewer individuals in level
4 (24.32 vs. 39.6%) and a greater percentage of individuals in

TABLE 3 Pre- and Post-Intervention Average PAM Scores and Changes in PAM Scores

PAM Score Measure Value

Average, pre-intervention 63.44 (61.28–65.60)
Average, post-intervention 70.02 (67.73–72.42)

Average change
Range of score change

6.58* (4.37–8.79)
�36.40 to 48.0

Average change, individuals with decreased scores (n = 29)
Range of score decrease

�12.62 (�15.65 to �9.59)
�36.4 to �1.90

Average change, individuals with increased scores (n = 105)
Range of score increase

12.76 (10.86–14.67)
0.40–48

Data are mean (95% CI) unless otherwise noted. *P <0.001.

TABLE 4 Pre- to Post-Intervention Change in PAM
Score

PAM Score Change n (%)

Clinically significant decrease* 23 (15.54)
Decrease 6 (4.05)

No change 14 (9.46)

Increase 21 (14.19)
Clinically significant increase* 84 (56.76)

*Clinically significant is defined as an increase or decrease of $5
points (1–3).

TABLE 5 Pre- to Post-Intervention Movement Among
PAM Levels

Pre-HED
PAM Level

Post-HED PAM Level Total

1 2 3 4

1 1 (0.68) 3 (2.03) 3 (2.03) 2 (1.35) 9 (6.08)
2 1 (0.68) 9 (6.08) 18 (12.16) 8 (5.41) 36 (24.32)

3 3 (2.03) 8 (5.41) 30 (20.27) 26 (17.57) 67 (45.27)

4 0 (0) 0 (0) 6 (4.05) 30 (20.27) 36 (24.32)
Total 5 (3.38) 20 (13.51) 57 (38.51) 66 (44.59) 148 (100)

Data are n (%).
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the lowest activation levels (30.4 vs. 20%) (43). After the inter-
vention, our sample had a greater percentage in the highest
activation level (44.59%) and a lower percentage in the lowest
activation levels (16.89%) compared with the national aver-
age for individuals aged 65–74 years (43). When comparing
the post-intervention scores against a national average for
adults with diabetes, our sample had a greater percentage in
the highest activation level (44.59 vs. 37.9%) and a lower per-
centage in the lowest activation levels (16.89 vs. 26.8%) (43).
Increases such as these show promise for this community-
based DSMS intervention to aid in increasing activation for
adults with diabetes (31).

The HED program has yielded results further validating
that interventions can be helpful in generating movement in
an individual’s activation level. The average change in PAM
score (16.58 points) for individuals who completed the HED
program falls in the range of PAM score changes associated
with similar interventions (6,21–30,44–46). This increase is
also clinically significant (12,16,29). The literature has shown

that there is a difference of�5 points between those who en-
gage in healthy behaviors and those who do not (16). This
suggests that the 84 individuals who experienced this clini-
cally significant increase are more likely to engage in healthy
behaviors than their counterparts who did not have such an
increase. Additionally, care should be taken to address the 23
individuals who experienced a significant decrease in PAM
score. The predictors identified to be associated with move-
ment in PAM score can help improve programs through tai-
loring interventions.

Self-efficacy is a component of patient activation (13) and is
also recognized as a component of behavior change (5,47,48).
Given that self-efficacy is a crucial component of behavior
change, determining whether baseline diabetes self-efficacy
is associated with patient activation was of interest. This
study provided evidence of a positive association between
these two factors, showing that baseline self-efficacy could
increase the post-intervention PAM score by 1.515 points
when controlling for baseline PAM score, age, categorized

TABLE 6 Relationships Between PAM and Associated Factors, Controlling for Covariates

Unadjusted B
Coefficient

95% CI P Adjusted B
Coefficient

95% CI P

Baseline self-efficacy 2.093 0.86–3.33 0.001* 1.515 0.39–2.63 0.008*
Income
<$25,000
$25,000–$50,000
>$50,000
Prefer not to answer

Ref.
3.958
4.673
0.368

Ref.
�2.50 to 10.41
�2.73 to 12.08
�6.01 to 6.75

Ref.
0.227
0.214
0.909

Ref.
�0.314
1.475
�1.563

Ref.
�6.07 to 5.44
�5.76 to 8.71
�7.05 to 3.92

Ref.
0.914
0.688
0.574

BMI �0.153 �0.47 to 0.16 0.334 �0.188 �0.46 to 0.08 0.171

Family history of diabetes
No
Yes

Ref.
3.413

Ref.
�2.45 to 9.27

Ref.
0.252

Ref.
3.542

Ref.
�1.38 to 8.46

Ref.
0.157

History of hypertension
No
Yes

Ref.
0.329

Ref.
�5.17 to 5.83

Ref.
0.906

Ref.
2.515

Ref.
�2.31 to 7.34

Ref.
0.305

Age �0.236 �0.45 to �0.03 0.028* �0.149 �0.33 to 0.03 0.102

Sex
Male
Female

Ref.
�1.935

Ref.
�7.38 to 3.51

Ref.
0.484

Ref.
�1.099

Ref.
�6.05 to 3.85

Ref.
0.662

Race
White
Black/African American
Prefer not to answer/other

Ref.
�0.742
�3.476

Ref.
�5.89 to 4.40
�16.13 to 9.18

Ref.
0.776
0.588

Ref.
�0.098
�6.555

Ref.
�4.62 to 4.42
�16.90 to 3.79

Ref.
0.966
0.212

Educational attainment
Less than high school or GED
High school or GED
Less than bachelor’s degree
Bachelor’s degree
Some postgraduate education

Ref.
2.565
13.395
9.943
6.530

Ref.
�5.03 to 10.17
6.10–20.69
0.97–18.92

�2.21 to 15.27

Ref.
0.506

<0.001*
0.030*
0.142

Ref.
1.479
9.458
7.298
�0.814

Ref.
�5.02 to 7.98
2.98–15.94

�0.88 to 15.48
�8.51 to 6.89

Ref.
0.653
0.005*
0.080
0.835

Baseline PAM score 0.592 0.44–0.75 <0.001* 0.559 0.40–0.71 <0.001*

Baseline PAM score, age, categorized educational attainment, race, and sex are also controlled for in adjusted models. *Significant at P <0.05.
GED, general education diploma; Ref., reference category.
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educational attainment, race, and sex. Further research
should be conducted to examine the relationship between
self-efficacy and change in patient activation in larger popu-
lations to determine whether this relationship holds.

Improving individuals’ patient activation can have a signifi-
cant impact on their health outcomes. Numerous studies
have shown that high PAM scores are associated with
improved health outcomes for people with diabetes
(14,16,20,22,31,49–53). Self-management behaviors are a cru-
cial outcome for people with diabetes that have been linked
to increased patient activation (6,14,15,19,28,31,49,50,54). Other
studies have shown that an increase in patient activation can
result in improved clinical outcomes such as BMI, triglyc-
eride level, and A1C (6,14,16,20,22–24,30–32,49,50,52). This
change in health outcomes as a result of increased patient
activation can play a crucial role in a health care system
increasingly burdened by chronic illness.

In addition to its link to improved health outcomes, in-
creased patient activation is also associated with lower
health care costs.With one in four health care dollars spent
treating diabetes and its complications, decreasing health
care expenditures related to this disease remains a focus
(2,54). Increases in patient activation have been linked to less
costly health utilization (24,25,31,55), whereas lower activation
levels have been related to higher costs of care (33,50,55).
One study showed that previous PAM scores predicted fu-
ture health care costs (55). This same study found that indi-
viduals in the lowest level of activation had costs that were
21% higher than those in the highest level of activation (55).
Another study found that individuals who moved from the
highest activation levels (level 3 or level 4) to the lowest acti-
vation levels (level 1 or level 2) had projected costs that were
27% higher than those who remained at the highest activa-
tion level (50).

Our study found that 60 individuals had an increase in their
activation level, 70 remained at the same level, and 18 had a
decrease in their level. Based on these findings, the HED
program could be a way to potentially ease the financial bur-
den of diabetes care on the health care system through in-
creased patient activation.

Limitations

A potential limitation of the study could be that post-
intervention PAM scores were collected only by individuals
who completed the intervention. Although the retention rate
was high (93.16%), there is the potential that those who did
not complete the full intervention differed from those who
did. Additionally, although the national PAM average score is
high, another potential limitation of this study is that this

population had a high baseline PAM score. This finding may
be a reflection of a population of individuals who self-select
to participate in this type of program. The descriptive statis-
tics of this sample do not indicate that this finding was a re-
sult of previous exposure to DSME; a very small portion of
our sample had received previous DSME. Another limitation
is that all collected data were self-reported. Given the nature
of community-based recruitment, this was a diverse but not
generalizable sample. Although our sample size was larger
than other diabetes education intervention studies assessing
patient activation, it was still a small sample, and findings
should be explored with a larger, more generalizable sam-
ple. Finally, the PAM measure has been found to naturally
fluctuate over time, which should be considered when inter-
preting the results (56).

Conclusion

Individuals who completed the HED program saw an average
increase of 6.58 points in their PAM score, with 105 (70.95%)
experiencing an increase in their PAM score. This clinically
significant increase shows that individuals who have com-
pleted HED are more likely to engage in healthy behaviors.
Based on the literature, these increases in patient activation
are associated with improved health outcomes and reduced
health care costs (6,14,16,20,22–25,30–32,49,50,55). Additionally,
baseline self-efficacy, baseline PAM score, and certain levels
of educational attainment were found to be predictive of an
increased post-intervention PAM score. These identified pre-
dictors can be used to improve other programs by tailoring
interventions to participants’ characteristics and needs.

Future research should be conducted to determine whether
this increase remains with a larger, more generalizable sam-
ple and to further explore the relationship between self-
efficacy and patient activation in people with diabetes.

It is recommended that all adults with diabetes receive
DSMES (2). However, because of numerous barriers such as
lack of access, many people with diabetes do not receive these
services. The HED program assessed in this study, which pro-
vides quality diabetes support in a community setting, may
be a more accessible option for individuals to obtain DSMS.
Partnerships between community-based DSMS programs
and health care organizations can also provide benefits such
as referrals and linkages to clinical services.

The predictors associated with improvements in PAM scores
could be used to tailor future interventions to the specific
characteristics and needs of target populations. In general, it
is recommended that people living with diabetes participate
in a DSMS program such as HED to increase their ability to
effectively self-manage this chronic condition.
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