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ABSTRACT

Objective: Positive psychological attributes (eg, optimism) have 
been associated with a healthier lifestyle and superior medical 
outcomes in patients with type 2 diabetes; however, there has 
been minimal study of behavioral interventions that target positive 
psychological constructs in this population. Accordingly, we 
developed a novel, telephone-based, 12-week positive psychology 
intervention and assessed its feasibility and short-term impact 
in adults with type 2 diabetes and suboptimal health behavior 
adherence.

Method: This was a pilot and feasibility study in adult inpatients 
and outpatients at an urban academic medical center recruited 
between December 2013 and December 2014. Adult patients with 
(1) type 2 diabetes (meeting American Diabetes Association criteria, 
eg, glycated hemoglobin A1c [HbA1c] > 6.5% or fasting glucose 
> 126 mg/dL) and (2) suboptimal adherence (score < 15/18 on 
the Medical Outcomes Study Specific Adherence Scale items for 
medication, diet, and exercise) were eligible. Participants received 
a positive psychology manual, completed exercises (eg, writing a 
gratitude letter, performing acts of kindness), and reviewed these 
activities by phone with a study trainer over the 12-week study 
period. Feasibility and acceptability were assessed via exercise 
completion rates and postexercise ratings of ease/utility on 0–10 
Likert scales. Longer-term efficacy was explored by examining 
changes in psychological states and health behaviors from baseline 
to 12 weeks using random-effects regression models and estimates 
of effect size.

Results: A total of 15 participants enrolled; 12 participants 
provided complete baseline and follow-up data and were included 
in the analyses. Over 90% of these participants completed at 
least 2 exercises, and 75% completed a majority of the exercises. 
Participants rated the exercises as helpful (mean = 7.8/10) and easy 
to complete (mean = 7.1/10), and they reported improvements in 
optimism, gratitude, depression, anxiety, physical function, self-
care, and health behaviors (Cohen d = 0.28–1.00).

Conclusion: A positive psychology intervention for suboptimally 
adherent patients with type 2 diabetes was feasible, acceptable, 
and associated with broad pre-post psychological and health 
behavior improvement in a small initial study. Further testing of this 
promising intervention is warranted.
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Type 2 diabetes affects 11% of US adults1 and is 
associated with impaired functioning, serious medical 

complications,2 and high rates of mortality.3 Comprehensive 
evidence-based care for type 2 diabetes, including diabetes 
education, health coaching, and mental health resources, can 
significantly improve prognosis and quality of life. However, 
most patients with type 2 diabetes still struggle to adhere to 
1 or more major cornerstones of treatment: physical activity, 
healthy eating, blood glucose monitoring, and medication.4–6 
Nonadherence to these health behaviors is independently 
associated with poor glycemic control; increased rates of 
vascular, renal, and other complications; and mortality.4,5,7 
Therefore, a continued focus on finding effective and practical 
approaches to improve health behavior adherence is critical.

Psychological status can play a major role in clinical 
type 2 diabetes outcomes and health behavior adherence. 
Depression is associated with nonadherence, low function, 
and higher rates of complications.8 In contrast, higher baseline 
levels of positive psychological constructs, such as optimism 
and positive affect, are associated with greater subsequent 
improvements in health behaviors (and medical outcomes) 
in patients with type 2 diabetes and other chronic conditions, 
controlling for baseline physical activity, medical illness 
severity, and depression.9–11 These prior studies9–11 suggest 
a prospective and independent role of positive constructs on 
health behaviors, above and beyond the effects of medical 
variables and depression. These constructs may therefore 
represent an important and novel treatment target for patients 
with type 2 diabetes who struggle to adhere to recommended 
health behaviors.

Positive psychology interventions may represent an 
innovative and effective approach to improving health 
behavior adherence in type 2 diabetes. Positive psychology 
interventions use structured exercises (eg, performing acts 
of kindness, identifying and using personal strengths) to 
increase the frequency and intensity of positive emotional 
states and have reduced distress and improved well-being in 
> 3,000 study participants.12,13 These interventions are well 
accepted by patients, require little staff training, and can be 
delivered remotely.13–15 Positive psychology–based programs 
have also led to improvements in health behaviors in studies 
of patients with hypertension or heart disease,15–17 bolstering 
the case for positive psychology to improve behaviors and 
clinical outcomes in chronic conditions like type 2 diabetes. 
Another benefit of positive psychology is that it can offset 
the common psychological distress and low motivation that 
impair self-care in type 2 diabetes,18,19 without being limited 

https://clinicaltrials.gov/ct2/show/NCT02736084?term=NCT02736084&rank=1
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 ■ Positive psychology interventions can be used to cultivate 
optimism and other positive emotions.

 ■ A positive psychology program led to improvements in 
mental health, function, and health behaviors in patients 
with type 2 diabetes.

to use only in the minority of type 2 diabetes patients with 
clinical depression. Despite these appealing features, there 
has been minimal use of positive psychology interventions 
in this population.20

To address this gap, we developed a positive psychology 
intervention for patients with type 2 diabetes and suboptimal 
adherence to health behaviors and tested it in a first-step 
proof-of-concept trial. The primary aims of this initial trial 
were feasibility (measured by rates of positive psychology 
exercise completion) and acceptability (measured by 
participant ratings of exercise ease and utility). We also 
explored the impact of the intervention by examining 
pre-post changes in positive psychological constructs, 
depression, anxiety, diabetes-related distress, diabetes self-
care, and self-reported health behavior adherence.

METHOD

Overview
This was a pilot and feasibility study in adult inpatients 

and outpatients at an urban academic medical center 
recruited between December 2013 and December 2014 
(ClinicalTrials.gov identifier: NCT02736084). Participants 
had type 2 diabetes and reported suboptimal adherence 
to health behaviors on the Medical Outcomes Study 
Specific Adherence Scale (MOS SAS).21 All participants 
received a 12-week positive psychology intervention and 
were administered preintervention and postintervention 
assessments of mood and physical symptoms. Detailed 
methods and rationale for the study, including the creation 
of the intervention manual and interventionist training 
procedures, are described elsewhere.22 The aims of this 
pilot trial were to examine the feasibility of implementing 
the intervention; assess its acceptability to patients; explore 
effects on psychological, medical, and functional outcomes; 
and adapt it for future studies on the basis of these outcomes 
and participant feedback. Institutional review board approval 
from our health care system was obtained prior to any study 
procedures.

Participants
Study criteria. English-speaking adult patients with (1) 

type 2 diabetes (meeting American Diabetes Association 
criteria,23 eg, glycated hemoglobin A1c (HbA1c) > 6.5% or 
fasting glucose > 126 mg/dL) and (2) suboptimal adherence 
(score < 15/18 on the MOS SAS items for medication, diet, 
and exercise) were eligible. We selected this MOS SAS cutoff 
because it required at least mild nonadherence but allowed 

inclusion of the majority of patients with type 2 diabetes to 
ensure a broadly applicable intervention.

Exclusion criteria were (1) cognitive impairment 
precluding consent or meaningful participation in the 
positive psychology exercises, assessed using a 6-item screen 
developed for research,24 and (2) lack of telephone access 
(given that the intervention was delivered via phone).

Recruitment and baseline assessments. Participants were 
enrolled from the outpatient diabetes center and inpatient 
medical units of our urban academic medical center; we 
included both populations to capture stable outpatients and 
those with more significant comorbid medical illness. In 
both locations, research staff introduced the study, assessed 
for inclusion and exclusion criteria, and obtained written 
informed consent. Postenrollment, and prior to initiation of 
the intervention, participants completed baseline self-report 
measures of clinical outcomes.

Intervention
Written participant and interventionist manuals specific 

to patients with type 2 diabetes were generated using the 
team’s positive psychology intervention for patients with 
other medical illness, existing literature on psychological 
factors and adherence in type 2 diabetes, and consultation 
with study team experts in diabetes. The intervention 
included 7 separate positive psychology exercises13,25–28 
(Table 1 provides a description of specific exercises), 
which were assigned by the interventionist, recorded in the 
treatment manual by the participant, and then reviewed 
together at weekly (for the first 4 weeks) or biweekly (for 
the remainder of the intervention) calls.

During the initial enrollment visit in the hospital or 
clinic, participants received a treatment manual. In person 
or by telephone, the study interventionist reviewed the 
introductory portion of the manual and discussed the first 
exercise (gratitude for positive events) with the participant 
to increase understanding, alliance, and engagement with 
the intervention. In subsequent weeks, exercises were 
completed independently by participants and recorded in 
their treatment manual. In the final week, after exercise 
review, the interventionist and participant discussed future 
implementation and ways to incorporate the principles into 
daily life. Together, they also created a specific, written plan 
to perform positive psychological activities over the next 4 
weeks, with the goal of maintaining use of these skills.

Study Outcome Assessments
Feasibility and acceptability (the main aims of this 

proof-of-concept study) were assessed via several metrics. 
For feasibility, at each participant phone session, study 
interventionists recorded rates of exercise completion. To 
assess acceptability (and immediate impact), participants 
rated their optimism and positive affect on a 0–10 Likert 
scale prior to completing the exercise and then immediately 
following the exercise. After the exercise, participants also 
rated the ease and overall utility of the exercise on a 0–10 
scale. All of these acceptability metrics were reported by 

https://clinicaltrials.gov/ct2/show/NCT02736084?term=NCT02736084&rank=1
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Table 2. Timing of Outcome Assessments

Outcome Measure

Timing of Assessments

Baseline
Weekly or Biweekly 

Phone Calls
6 

Weeks
12 

Weeks
Feasibility No. of sessions completed X
Acceptability/ 

immediate impact
Ease of exercise completion X
Utility of exercise X
Optimism (pre/postexercise) X
Happiness (pre/postexercise) X

Optimism Life Orientation Test–Revised X X X
Gratitude Gratitude Questionnaire–6 X X X
Anxiety Hospital Anxiety and Depression  

Scale–depression subscale
X X X

Depression Hospital Anxiety and Depression  
Scale–anxiety subscale

X X X

Diabetes distress Diabetes Distress Scale X X X
Function/health-related 

quality of life
Patient-Reported Outcomes 

Measurement Information System–10
X X X

Diabetes self-care Summary of Diabetes Self-Care Activities X X X
Health behavior adherence Medical Outcomes Study Specific 

Adherence Scale
X X X

 

Table 1. Positive Psychology Exercises
Week Exercise Description
1 Gratitude for 

positive events26
Participants wrote in detail about 3 events, small or large, in the preceding week that were 

associated with satisfaction, happiness, pride, or other positive psychological experiences
2 Personal strengths13 Participants underwent a brief assessment of personal strengths and then found a specific 

new way to use 1 of their “signature strengths” in the next 7 days
3 Gratitude letter13 Participants wrote a letter of gratitude thanking someone for a kind act; participants could, 

at their discretion, choose to share the letter
4 Enjoyable and 

meaningful activities27
Participants completed an enjoyable activity alone, a more deeply meaningful activity alone, 

and an enjoyable activity with another person
6 Recalling past success13 Participants recalled a prior event in which they experienced success; next, they wrote about 

the event, their contribution to the success, and the positive feelings elicited by recalling it
8 + 10 Acts of kindness25 or 

repeat an exercise28
Participants completed 3 acts of kindness, planned or spontaneous, in a single day; 

alternatively, given evidence that person-activity fit is important in positive psychological 
interventions, they could choose to repeat a prior exercise that was felt to be useful

participants to the interventionist at each weekly call. In 
addition to these quantitative measures of feasibility and 
acceptability, at week 12, open-ended feedback about the 
overall intervention’s ease, utility, and applicability to type 
2 diabetes was elicited from participants.

In addition, as a secondary aim, we explored pre-post 
change in patient-reported clinical outcomes (Table 2). At 
baseline, 6 weeks, and 12 weeks, noninterventionist study 
staff obtained the following validated measures of study 
outcomes:

• Optimism was measured by the 6-item Life 
Orientation Test–Revised,29 a frequently used 
measure of dispositional optimism.

• Gratitude was measured by the 6-item Gratitude 
Questionnaire–6.30

• Anxiety and depression were measured by the 
14-item Hospital Anxiety and Depression Scale,31 
which was designed for medically ill patients and has 
few somatic symptom items.

• Diabetes-related distress was measured by the 
17-item Diabetes Distress Scale,32 a validated scale 
for use specifically in patients with diabetes.

• Health-related quality of life and function were 

measured by the National Institutes of Health–
supported 10-item Patient-Reported Outcomes 
Measurement Information System physical function 
scale.33

• Diabetes self-care behaviors were measured using 
11 items from Summary of Diabetes Self-Care 
Activities (SDSCA).34 Behaviors measured were 
diet, physical activity, blood sugar monitoring, and 
foot care. To reduce the overall number of outcomes 
and comparisons, we combined these items into a 
composite scale (Cronbach α = 0.74 in this cohort) 
for our main analysis and then analyzed behavior-
specific subscales and individual items accordingly in 
supplementary analyses.

• Health behavior adherence was measured by the 
3 MOS SAS items assessed at baseline (described 
previously) and repeated at 6 and 12 weeks; these 
were measured individually and as a composite score.

Data Analysis
Primary aim: feasibility and acceptability (immediate 

impact). Descriptive statistics (proportions, means, and 
standard deviations) were used to assess rates of exercise 
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Table 3. Baseline Characteristics of the Study Cohort (N = 12)a

Characteristic n (%)
Sociodemographic

Age, mean (SD), y 61.4 (7.0)
Male 5 (41.7)
White 12 (100)

Medical variables
Glycated hemoglobin A1c, mean (SD) 8.2 (1.4)
Duration of type 2 diabetes, mean (SD), y 14.5 (12.9)
Body mass index, mean (SD), kg/m2 31.1 (5.5)
Enrolled from inpatient setting 5 (41.7)
Current smoker 1 (8.3)

Medical comorbidities
Hypertension 11 (91.7)
Hyperlipidemia 8 (66.7)
Retinopathy 1 (8.3)
Nephropathy 1 (8.3)
Atrial fibrillation 4 (33.3)
Coronary artery disease 4 (33.3)
Congestive heart failure 2 (16.7)
Peripheral vascular disease 2 (16.7)

Psychiatric comorbidities
Depression 5 (41.7)
Anxiety 2 (16.7)
Substance use disorder 1 (8.3)

Medications at enrollment
Oral hypoglycemic 6 (50)
Insulin 10 (83.3)
Antidepressant 5 (41.7)
Benzodiazepine 1 (8.3)

aN (%) unless otherwise noted.

completion (feasibility) and to summarize the Likert 
scale ratings of optimism, positive affect, ease, and utility 
reported immediately following each exercise (acceptability/
immediate impact). To assess mean pre-post change in 
optimism and positive affect across exercises as a measure 
of acceptability and short-term impact, we utilized random-
effects regression models with a random intercept for each 
participant. Use of random-effects models allowed us to 
control for within-participant correlations on the serially 
administered outcome measures.

Our a priori criteria for success on this primary aim were 
that the positive psychology exercises would be considered 
feasible if (1) 4 of the 7 positive psychology exercises were 
completed by a majority of participants and (2) participants 
had a mean rating of at least 6.5/10 on the rating of ease 
of completion across exercises. The positive psychology 
exercises were considered to have adequate initial impact if 
(1) participants’ mean ratings of exercise utility were 6.5/10 
and (2) they rated optimism and positive affect significantly 
higher (P < .05) postexercise than preexercise.

We expected completion of 60 total positive psychology 
exercises. Assuming the moderate (Cohen d = 0.5) immediate 
effect of positive psychology exercises on optimism and 
positive affect that was seen in our prior positive psychology 
intervention studies,35 the study was powered at 96% for 

Figure 1. Study Flow Diagram
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Table 4. Study Outcomes for Primary Aim (acceptability and immediate impact; 61 exercises in  
12 participants)

Acceptability/Immediate Impact Range
Preexercise 

Score, mean (SD)
Postexercise 

Score, mean (SD)
Estimateda

Pre-Post Change
Effect 
Size

P 
Value

Self-reported optimism 0–10 6.74 (1.92) 7.39 (2.15) 0.64 0.48 .035
Self-reported happiness 0–10 6.38 (2.09) 7.79 (1.95) 1.35 0.80 .002
Ease of completion (postexercise) 0–10 … 7.11 (2.66) … … …
Utility (postexercise) 0–10 … 7.77 (2.07) … … …
aEstimated using random-effects regression models to account for intraperson correlations and missing data.

Table 5. Study Outcomes for Secondary Aim (psychological, behavioral, and health-related outcomes, N = 12)

Outcomes

Baseline  
Score, 

mean (SD)

Estimateda 
6-Week Score, 

mean (SD)

Estimateda  
12-Week Score, 

mean (SD)

Estimateda  
Pre-Post 

(12-week) Change
Effect Size
(12-week)

Psychological outcomes
Optimism (Life Orientation Test–Revised; range, 1–30) 20.91 (5.82) 23.71 (5.17) 22.66 (4.45) 1.75 0.56
Gratitude (Gratitude Questionnaire–6; range, 7–42) 36.00 (6.82) 36.81 (6.52) 37.08 (5.65) 1.08 0.27
Anxietyb (Hospital Anxiety and Depression Scale, anxiety subscale; 

range, 0–21)
7.25 (4.07) 6.73 (3.82) 5.67 (3.30) −1.58 0.68

Depressionb (Hospital Anxiety and Depression Scale, depression 
subscale; range, 0–21)

6.08 (3.09) 3.54 (3.12) 5.00 (2.70) −1.08 0.56

Diabetes-related distressb (Diabetes Distress Scale; range, 1–6) 2.42 (.92) 2.44 (0.91) 2.20 (0.79) –0.22 0.40
Behavioral and health-related outcomes

Function/health-related quality of life (Patient-Reported Outcomes 
Measurement Information System–10; range, 10–50)

28.50 (4.40) 30.70 (4.40) 26.55 (3.78) 0.75 0.28

Diabetes self-care composite 
(Summary of Diabetes Self-Care Activities, d/wk)

3.61 (0.95) 3.94 (1.04) 4.25 (0.90) 0.64 1.00

Health behavior adherence (Medical Outcomes Study Specific 
Adherence Scale; range, 3–18)

11.50 (3.50) 11.82 (2.66) 12.67 (2.28) 1.17 0.72

aEstimated using random-effects regression models to account for intraperson correlations and missing data.
bLower scores on these measures represent better psychological health; for all other measures, higher scores represent better status.

significantly higher postexercise ratings (compared to 
preexercise ratings) on optimism and positive affect, using 
an α = .05 and 2-sided tests.

Secondary aim: changes in clinical outcome measures. 
We compared pre-post changes in the outcome measures 
at the 2 timepoints (6 and 12 weeks, with 12 weeks being 
the primary endpoint for analyses) using random-effects 
regression models to allow for inclusion of missing data at 
either timepoint. We also calculated effect size (Cohen d) for 
each outcome measure by dividing the pre-post change in 
the measure by the pooled SD for the measure.

This proof-of-concept study was not designed (and was 
not powered) to detect statistically significant differences 
between baseline and later follow-up points for this 
exploratory aim,22 but these effect size calculations would 
allow an assessment of the potential effect of the positive 
psychology intervention. All statistical tests were 2-tailed 
and were performed using Stata 11.2 (StataCorp, College 
Station, Texas).

RESULTS

A total of 15 patients were eligible and enrolled; 12 
participants provided baseline and follow-up questionnaire 
data (Figure 1 shows the study flow diagram) and were 
analyzed for study outcomes. Explicit reasons for dropout 
of the 3 patients who were lost to follow-up were not given, 
and there were no consistent characteristics of these patients 
with respect to demographic data, medical comorbidity, or 

recruitment location. Table 3 provides participants’ baseline 
sociodemographic and medical characteristics.

Primary Aim (feasibility and acceptability)
In total, 73% (61/84, mean = 5.1/7) of all possible 

exercises were completed by participants. In addition, 75% 
of participants (n = 9) completed a majority of the exercises, 
and 92% (n = 11) completed at least 2 exercises. By excluding 
1 participant who withdrew immediately postdischarge (for 
medical reasons), these figures rise to 79% (mean = 5.5/7) 
of exercises completed and 82% of participants completing 
a majority of the exercises. Mean Likert scale ratings of 
exercise ease and utility, as well as postexercise ratings of 
optimism and happiness, were all greater than 7/10, and 
ratings of optimism (pre-post change in optimism = 0.64 
points, d = 0.48, P = .035) and happiness/positive affect 
(pre-post change = 1.35 points, d = 0.80, P = .002) were 
significantly higher postexercise than preexercise (Table 4).

Secondary aim
Postintervention scores on psychological measures 

(optimism, gratitude, depression, anxiety, and distress) 
were all improved compared to preintervention, with small-
moderate effect sizes (d = 0.27–0.68, Table 5). Similarly, 
participants had improvements on self-reported diabetes 
self-care, function, and health behavior adherence over 
the 12-week intervention, with small to large effect sizes 
(d = 0.28–1.00, Table 5). On individual health behavior items 
using the MOS SAS, physical activity (mean = 2.25 [baseline] 
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to 3.00 [12 weeks], d = 0.81, P = .047) was the behavior 
for which there was the greatest pre-post improvement. 
Similarly, concerning the SDSCA individual items, the 
greatest changes were seen on the physical activity and foot 
care items (Table 6).

Participant Feedback
At open-ended assessments at 12 weeks, participants 

generally reported high satisfaction with the intervention, 
finding the exercises straightforward, enjoyable, and 
confidence-boosting. They felt the phone-based intervention 
combined personal interaction with convenience and would 
not have preferred in-person or Internet interventions. 
Challenges associated with the intervention primarily were 
related to time constraints, with some participants feeing 
that they did not have time to complete additional activities 
due to work, caregiving, or medical commitments.

DISCUSSION

In a cohort of patients with type 2 diabetes and suboptimal 
health behavior adherence, we found that a 12-week, 
telephone-based intervention combining independent 
completion of positive psychology exercises with regular 
telephone sessions for exercise review was feasible and well 
accepted. A sizable proportion of participants completed 
a majority of exercises, well above our a priori threshold 
for feasibility, and participants also reported that the 
intervention exercises were easy and helpful, with significant 
improvements in well-being after completion of the exercises. 
In addition, there were promising pre-post improvements 
in psychological, functional, and health behavior–related 
measures.

These findings are concordant with the literature11 
that has found positive psychological characteristics to 
be associated with greater function and health behavior 
participation and suggest that positive psychological 
constructs (eg, optimism) may be dynamic rather than 
static traits. These findings are also consistent with prior 
studies14,16,17 of positive psychology interventions in 
other medical cohorts that have found improvements in 
psychological and health behavior outcomes. In the 1 prior 
study20 of a positive psychology–based intervention in 

patients with type 2 diabetes, the intervention was associated 
with improvements in psychological outcomes but not health 
behavior adherence compared to waitlist control. However, 
that single prior study20 was delivered by Internet and was 
substantially shorter (5 weeks) than our intervention.

Positive psychology interventions might improve 
health behaviors and functional outcomes through several 
mechanisms. Positive psychological states and traits may 
be associated with greater resilience, a stronger sense of 
health-related self-efficacy, increased social interactions and 
social support, and enhanced self-regulation and motivation 
toward health goals.22,36 These factors, in turn, could lead to 
easier initiation of physical activity, greater confidence in 
meeting diet and activity goals, and more vitality and energy 
to engage in self-management when experiencing positive 
mood. Furthermore, reductions in negative psychological 
states (distress, anxiety, and depression) facilitated by positive 
psychology interventions may avoid the detrimental effects 
of these states on energy, concentration, motivation, interest, 
and confidence.8,37 These effects on self-efficacy, motivation, 
and energy may have the greatest effects on physical activity, 
consistent with our findings that the greatest improvements 
in health behaviors associated with the positive psychology 
intervention were in physical activity.

If the findings of this pilot study persist in larger, 
controlled studies, they may have substantial public health 
importance. Nonadherence to critical type 2 diabetes health 
behaviors is associated with higher rates of complications, 
greater functional loss, and diabetes-related mortality. 
Multicomponent health behavior interventions have 
been effective in research studies, but their complexity 
and intensity (eg, requiring multiple in-person visits over 
a long period) have made them difficult to implement in 
real-world settings.38–40 In contrast, positive psychology 
exercises are low-burden, and we found that they were 
feasible and acceptable to patients. In addition, they can 
be delivered remotely and require minimal training of 
providers.12,14,41 The focus of positive psychology on wellness 
and strengths, rather than illness and disease, is also highly 
patient-centered.42

There were several important limitations to this initial 
pilot study, including the lack of a control condition, the 
small sample size, an all-white cohort, and recruitment 

Table 6. Subscale and Single-Item Outcomes on the Summary of Diabetes Self-Care Activities (SDSCA) Measure 
(N = 12)

SDSCA Outcomes (d/week)
Baseline Score, 

mean (SD)
Estimateda 6-Week
Score, mean (SD)

Estimateda 12-Week
Score, mean (SD)

Estimateda Pre-Post 
(12-week) Change

Effect Size  
(12-week)

General diet (range, 0–7) 4.17 (2.46) 3.50 (1.90) 4.50 (1.63) 0.33 0.29
Specific diet: fruits and vegetables 

(range, 0–7)
3.75 (2.83) 3.97 (2.20) 4.67 (1.89) 0.92 0.68

Specific diet: high-fat foods (range, 0–7) 2.17 (2.04) 1.89 (1.55) 1.67 (1.34) –0.50 0.53
Specific diet: spacing of carbohydrates 

(range, 0–7)
3.83 (2.89) 2.71 (4.20) 3.33 (3.71) –0.50 0.19

Exercise (range, 0–6.5) 1.29 (1.94) 2.58 (2.56) 2.88 (2.21) 1.58* 1.01
Glucose monitoring (range, 0–7) 5.50 (2.22) 5.67 (1.88) 5.17 (1.61) –0.33 0.29
Foot care (range, 0–7) 2.71 (2.55) 4.08 (2.55) 4.17 (2.19) 1.46** 0.94
aEstimated using random-effects regression models to account for intraperson correlations and missing data.
*P = .013. **P = .021.
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from a single academic medical center. Next-step studies 
should include a larger, more diverse sample and compare 
the intervention to a control condition. In addition, all 
outcomes in this initial feasibility trial were self-report, 
and although self-reported function and health behavior 
outcomes have been linked to adverse medical events, 
including mortality,43–48 objective measures of behavior may 
provide more detailed or accurate information.

In sum, a positive psychology intervention in patients 
with type 2 diabetes was feasible and exhibited a range of 
promising effects on clinically relevant outcome measures. 
Future studies of this intervention—alone or in combination 
with existing behavioral treatments—can determine whether 
this simple intervention can have substantial benefits in the 
large, vulnerable, and growing population of people with 
type 2 diabetes.
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