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Abstract

In patients with diabetes, psychological well-being constructs (e.g., optimism, positive affect) have
been associated with superior medical outcomes, including better glucose control and lower
mortality rates. Well-being interventions may be well-suited to individuals with diabetes, as they
are simple to deliver, broadly applicable across a range of psychological distress, and may help
increase self-efficacy and motivation for diabetes self-care. This systematic review, completed
using PRISMA guidelines, examined peer-reviewed studies indexed in PubMed, PsycINFO,
and/or Scopus between database inception and October 2017 that investigated the effects of well-
being interventions (e.g., positive psychology interventions, mindfulness-based interventions,
resilience-based interventions) on psychological and physical health outcomes in individuals with
Type 1 or Type 2 diabetes. The search yielded 34 articles (N=1635 participants), with substantial
variability in intervention type, measures used, and outcomes studied; the majority found the
intervention to provide benefit. Overall, results indicate that a range of well-being interventions
appear to have promise in improving health outcomes in this population, but the literature does not
yet provide definitive data about which specific interventions are most effective. The variability in
interventions and outcomes points to a need for further rigorous, controlled, and well-powered
studies of specific interventions, with well-accepted, clinically relevant outcome measures.
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Diabetes affects 29 million US adults [1], and its prevalence is rising. Especially when
poorly controlled, diabetes can lead to significant cardiovascular and microvascular
complications along with increased mortality [1]. Managing diabetes requires persistent
effort and adherence to multiple health behaviors, and many patients struggle to manage this
chronic condition. Among individuals with diabetes, depression and anxiety are common
[2]. Even those without a mood or anxiety disorder often have substantial psychological
distress that impedes functioning and quality of life in both type 1 (T1D) and type 2 diabetes
(T2D) [3]. Psychological distress and depression appear to impact health behavior and
medical outcomes strongly in patients with diabetes [4-7]. For example, distress is linked to
lower treatment adherence [3], and depression is associated with impaired glucose control
[8, 9], end-organ complications [8], and mortality [8, 10, 11].

In contrast, indicators of psychological well-being, including optimism, positive affect, self-
efficacy, and gratitude, have been prospectively associated with superior health outcomes
across numerous medical conditions, independent of sociodemographic and medical factors.
Collectively termed “well-being constructs,” these indicators are not simply the flip-side of
depression [12, 13], and their beneficial effects have been demonstrated independently from
the adverse effects of depression and anxiety [14, 15]. Regarding diabetes, a large
epidemiological study found that higher levels of emotional vitality and life satisfaction
were associated prospectively with a lower risk of T2D [16]. Among those with existing
diabetes, optimism, resilience, self-efficacy and positive affect have been associated with
better glycemic control, greater health behavior adherence, and lower mortality [17-24].

These observational studies linking psychological well-being with health outcomes raise
questions about whether such well-being constitutes a static trait or if it is modifiable. In
other populations, there is a substantial literature on the efficacy of specific interventions in
promoting well-being and impacting health outcomes. For example, positive psychology
(PP) interventions, a type of well-being interventions, utilize exercises (e.g., gratitude letters,
acts of kindness, using personal strengths) designed to promote optimism, positive affect,
and resilience. A recent meta-analysis in over 5000 healthy participants revealed these
interventions increase well-being and decrease depression [25]. PP programs have also been
found to improve psychological and health outcomes in individuals with chronic medical
conditions such as heart disease, hypertension, and HIV [26-31]. Mindfulness-based
interventions (e.g., mindfulness-based stress reduction) are even more extensively studied,
and a meta-analysis examining 209 studies of these interventions showed consistent
improvements in anxiety, depression, and stress [32].

Well-being interventions may be well-suited to diabetes patients for several reasons. First,
they target constructs (e.g., optimism, resilience) that have been prospectively and
independently linked to superior health outcomes in diabetes [4]. Second, as opposed to
interventions specifically for psychiatric conditions, well-being interventions are broadly
applicable across a wide range of individuals, including those without psychiatric illness
[33], an important factor given that the majority of diabetes patients do not have a
psychiatric condition but still experience substantial distress [2]. Third, managing diabetes
involves difficult lifestyle changes regarding diet, physical activity, medications, and blood
sugar monitoring. Well-being interventions can promote motivation and self-efficacy, which,

Diabetes Res Clin Pract. Author manuscript; available in PMC 2020 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Massey et al. Page 3

in turn, may improve self-care. Finally, many well-being interventions are simple for
patients and can be delivered or assigned by clinicians without the need for intensive
training.

Despite these many potential benefits, we are aware of no prior synthesis of the literature on
well-being interventions in diabetes. Accordingly, we conducted a systematic review of
wellbeing intervention studies in individuals with diabetes to best understand the current
state of the literature and ongoing clinical and research needs.

Method

The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) [34]
guidelines and criteria were followed when conducting and reporting this review.

Search Strategy

Systematic searches were completed in PubMed, PsycINFO, and Scopus electronic
databases in October 2017 using keyword-based queries (see Supplementary Table 1) that
included peer-reviewed publications from database inception through October 2017. After
removal of duplicates, titles of remaining articles were reviewed by three authors (CM, EF,
LD) and clearly irrelevant articles were eliminated. The authors then reviewed remaining
abstracts to identify further articles for elimination (see below for detailed inclusion/
exclusion criteria). Finally, the authors reviewed the full text of remaining articles. See
Figure 1 for a summary diagram of the article selection process.

Selection Procedure

This review included peer-reviewed manuscripts published in English, Spanish, and/or
Persian (languages spoken by lab members). PICOS (Participants, Interventions,
Comparators, Outcomes, and Study design) guidelines [35] were used to establish specific
inclusion/exclusion criteria. To be included, articles must have: a) had participants diagnosed
with diabetes, b) assessed an intervention designed to promote well-being (rather than
aiming to reduce a negative construct), and c) used a prospective study design. Case studies,
case reports, and abstracts were excluded. Well-being interventions included, but were not
limited to, the following:

. PP interventions focus on increasing psychological well-being through deliberate
completion of specific activities (e.g., counting blessings, identifying/using
personal strengths) [13, 36]

. Mindfulness-based interventions focus on cultivating mindfulness (a mental state
achieved by focusing one’s awareness on the present moment) and range from
mindfulness meditation practice to multifaceted interventions that combine
mindfulness meditation with cognitive therapy, goal-setting and/or educational
programs, or stress-reduction programs. We specifically included mindfulness-
based interventions because they fit the inclusion criteria of having a prospective
study design and using specific skills and exercises to promote well-being in
individuals with diabetes [37].
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. Acceptance and commitment therapy (ACT) combines mindfulness and
acceptance strategies with behavioral change and commitment techniques to
promote awareness of emotional experience, emotion regulation, and decreased
avoidance (e.g., see [38] for description of ACT intervention).

. Resilience-based programs focus on improving well-being through teaching new
adaptive coping methods. Rather than targeting ways to repair existing problems,
they build resources and positive assets [39].

We allowed variation in intervention duration, follow-up periods, and comparators
(including studies with no comparison group). We recorded the observed intervention effect
on both psychological and physical health outcomes. Two authors independently reviewed
each article for quality and risk of bias using the Effective Public Health Practice Project’s
Quality Assessment Tool for Quantitative Studies [40], resolving discrepancies in ratings via
review and discussion. This quality rating tool assesses the following areas: selection bias,
study design, confounders, blinding, data collection methods, attrition, intervention integrity,
and analyses, and yields an overall global rating (strong, moderate, or weak).

Study Characteristics

We identified 34 articles from 30 studies meeting all inclusion criteria (some articles
reported different outcomes within the same study and were included as unique selections).
These consisted of four PP articles [41-44], 18 mindfulness-based articles [45-62], six ACT
articles [38, 63-67], four resilience-based articles [68—71], and single studies targeting
emotional intelligence [72] and positive self-concept [73] (see Tables 1 and 2 for details
about studies with control groups and studies without control groups, respectively).

Control conditions varied significantly across studies. Nine studies provided diabetes
education to control participants, seven used an active control condition (with one study
using both a waitlist control and an active control), 14 used a waitlist or treatment-as-usual
control (one study had both a diabetes education comparison group and a treatment-as-usual
group), and six were uncontrolled. When discussing results below, uncontrolled studies are
noted; otherwise, all results refer to change in the intervention group relative to the control.
Overall, 12% (n=4) of studies were rated as high quality, 62% (n=21) as moderate quality,
and 27% (n=9) as poor quality.

Study Samples

In total, the identified studies included 1,635 participants, 103 of whom were adolescents.
When demographics were reported, in studies of adults, 54.7% of participants were female,
46.9% were Caucasian/White, and the mean age was 51.6 years. Of adolescent participants,
46.6% were female, 77.8% were Caucasian/White, and the mean age was 13.8 years.
Twenty-three of the 34 articles included only patients with T2D; two included only
individuals with T1D; the remaining nine included individuals with T1D or T2D. No studies
of gestational diabetes were identified. Four studies included children/adolescents, and the
remainder included only adults. Most articles (n=25) described group-based interventions,
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and all but four interventions were delivered in person, with others using texting, internet, or
phone-based delivery. See Supplementary Table 2 for outcome measurement information.

PP Interventions (four studies)

Psychological Outcomes.—Few positive psychological outcomes were examined in
these studies. Three out of four PP studies measured positive affect, with only one finding
significant improvement (with small effect size)[44]. The constructs of optimism and
gratitude were also measured in one study (which did not test for significance)[43].
Otherwise, depression was measured in three of four PP studies. Among the two controlled
studies, depression significantly changed in only one that examined the efficacy of an online,
self-paced PP intervention [41]. Anxiety was measured in two studies; however, only one
used a control group, and it found no statistically significant changes in anxiety [43].
Numerous other psychological outcomes were measured in the PP studies (see Tables 1 and
2) including perceived stress, confidence, and emotion, none of which showed statistically
significant changes.

Physical Health Outcomes.—AlI PP studies relied on self-report for physical health
outcomes. In studies that tested for statistical significance, there were no significant findings
for any health-related outcome, including glucose monitoring, medication adherence, or
physical activity.

Mindfulness-Based Interventions (18 studies)

Psychological Outcomes.—Mindfulness-based intervention studies examined a wide
range of both well-being related outcomes and other types of psychological outcomes
including emotional well-being, self-compassion, mindfulness, stress, diabetes-related
distress, depression, anxiety, and anger. Of the well-being outcomes, significant changes
were seen in self-efficacy [48], self-compassion [51], well-being [45, 56], mental health-
related quality of life [58], and positive affect [59]. Of the remaining outcomes, stress,
diabetes-related distress, depression, and anxiety were most often studied and were most
consistently reduced post-intervention. Of the five studies that examined stress as an
outcome, four found a significant reduction following the intervention [45, 53, 58, 62],
although only three [53, 58, 62] of these were controlled studies. Similarly, of the 12 studies
measuring changes in depression, 11 found significant symptom reductions [48-51, 53, 54,
56-58, 60, 62], 10 of which were controlled studies. With respect to anxiety and diabetes-
related distress, three out of six studies that measured these outcomes found a significant
reduction following the intervention [50, 51, 56, 58, 60] compared to the control group.

Two follow-up studies were identified. One indicated that at six-month follow-up, significant
reductions in perceived stress, anxiety, and depression found after an eight-week
mindfulness-based cognitive therapy intervention (with one booster session three months
post-intervention) were maintained [74]. On the other hand, significant decreases in
depression, stress, and diastolic blood pressure after an eight-week mindfulness-based stress
reduction group (with one booster session six months post-intervention) were lost at two-
and three-year follow-up [75].
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Physical Health Outcomes.—Mindfulness-based intervention studies also examined
physical health outcomes ranging from diabetes-specific (e.g., HBALC, diabetes meal
planning) to more general outcomes such as blood pressure, health-related quality of life,
and cortisol. Of the eight mindfulness-based studies that measured HBA1C, the most
commonly studied physical outcome, four found a significant reduction post-intervention
[45, 51, 52, 54], but only two compared changes to a control condition [51, 52]. In two
instances, significant changes in HBA1C were not observed immediately post-intervention
but instead at three-month follow-up [51] and one-month follow-up [54]. Of the three
studies that examined weight, only one found a significant reduction post-intervention [48].
General health/physical health status was examined in three studies but only significantly
changed in one [45, 52]. See Tables 1 and 2 for additional outcomes.

ACT Interventions (six studies)

Psychological Outcomes.—Studies on ACT interventions examined well-being,
depression, anxiety, and stress. One study found significant improvement in psychological
wellbeing [66]. Of the two that measured depression, one found a significant reduction post-
intervention [58]. Of the other outcomes studied, significant changes were found in
perceived stress [59] and guilt. Additionally, ACT-related processes, which include
acceptance, mindfulness, and values, were measured in two studies, both of which found
significant improvements post-intervention compared to the control group [38, 63].

Physical Health Outcomes.—Of the four studies that measured HBA1C, only one found
significant reductions post-intervention [63]. One study that did not find a significant
reduction in HBALC post-intervention did find a significant decrease in number of
participants with an HBA1C below 7.0 [38]. One of the three studies that measured diabetes
self-management found a significant increase post-intervention [63]. In addition, one study
found a significant increase in a composite of nutrition, exercise, and alcohol self-efficacy
post-intervention [65].

Resilience-Based Interventions (four studies)

Psychological Outcomes.—Resilience was the most commonly studied outcome,
examined in three of the studies. However, only one study found a significant improvement
in resilience post-intervention [70], and this significant change only occurred at the six-
month follow-up and not immediately post-intervention. A significant change in positive
meaning was reported in one study [68], and diabetes empowerment increased significantly
in another uncontrolled study [69]. Additional well-being specific outcomes including
positive affect, quality of life, self-efficacy, and purpose were measured [68, 70], but none
showed significant change. Coping strategies, perceived stress, and depression were included
as outcomes in two studies [68, 69], but no significant changes were reported in these
outcomes.

Physical Health Outcomes.—The most commonly measured physical health outcome
was HBA1C, assessed in three studies. Only one found a significant pre-post decrease in
HBAZ1C [69], with no control group for comparison. Across the other three controlled
studies, few significant changes were found. One found significant improvement in diabetes
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knowledge, a decrease in fasting blood glucose, and improvement in HDL cholesterol [68].
Another found a significant decrease in physical activity barriers, though the effect size was
small and no longer significant at six-month follow-up [70]. Significant change was not
observed for other outcomes, including physical activity, glucose self-monitoring, diet, and
waist circumference.

Other Interventions (two studies)

Psychological Outcomes.—Yalcin and colleagues examined the effects of an emotional
intelligence intervention (i.e., teaching participants to be better aware of their own and
others’ emotional experiences) on well-being and quality of life in individuals with T2D
[72]. They found significant improvements post-intervention in emotional intelligence, well-
being, and quality of life compared to a wait-list control. Voseckova and colleagues
examined an intervention aiming to strengthen positive self-concept and perceived self-
efficacy in individuals with T2D [73]. Neither study outcome (psychological state or
hardiness), showed significant improvement post-intervention.

Physical Health Outcomes.—A significant change in physical functional status,
compared to control, was found following the emotional intelligence intervention [72]. In
the study on positive self-concept and self-efficacy, no significant post-intervention change
was seen in fasting glucose or HBA1C [73].

Discussion

Our review of well-being interventions for individuals with diabetes yielded a variety of
studies and results. Across all studies, interestingly, few well-being-specific outcomes were
assessed (i.e., well-being, quality of life, positive affect, self-efficacy). In fact, depression
was the most commonly assessed psychological outcome and was significantly improved
post-intervention in 14/19 studies. Across intervention types, depression was most
consistently studied in, and substantially affected by, mindfulness-based interventions. There
were more variable effects on other psychological outcomes (see Table 3 for a summary of
results).

Regarding physical health outcomes, HBA1C was the most common outcome measured,
with 6/16 studies (three of which were uncontrolled) finding a significant post-intervention
effect. Of ten studies that examined health behavior adherence, only four (including two
controlled studies) found significant improvement post-intervention. Of the other physical
health outcomes studied, no consistent pattern emerged. This lack of consistent findings for
physical health outcomes is perhaps not surprising given that many of the well-being
interventions did not specifically include behavioral strategies that targeted diabetes self-
efficacy or self-management.

The variability in results across the articles is likely explained by several factors. First, there
was marked variation in study design, samples, intervention content, and outcomes. The
studies included substantially different patient populations (e.g., children and adults, T1D
and T2D), considerably varied in culture, race, and ethnicity (especially in the mindfulness-
based programs), employed distinct interventions, and used inconsistent outcome measures.
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In addition, only four studies were rated as high quality. Finally, small sample size (N<50)
was common, further contributing to variable and unstable estimates of effect.

Despite these methodological factors, this review suggests that well-being interventions
show promise in improving outcomes in persons with diabetes. Many interventions yielded
significant improvements in outcomes that are not necessarily well-being constructs but
nonetheless are meaningful to patients (e.g., depression, stress), and did so using often
simple, short, and potentially cost-effective interventions. We observed some, though lesser,
effects on behavioral and medical outcomes, and questions remain about whether well-being
interventions alone are enough to result in changes in self-care and outcomes, or whether
they are better combined with existing behavioral interventions. Indeed, a small number of
studies, including those examining ACT and resilience-based interventions, did pair the
intervention of choice with an education or self-efficacy program; these studies were among
the highest-rated in terms of quality and had the most consistent effect on physical health
outcomes.

This review had several limitations. First, studies in different languages or databases may
have been missed. Second, the variable nature of the studies, interventions, and outcomes
precluded more quantitative analysis of the interventions’ effects on patient outcomes. Third,
overlapping intervention components across intervention categories limited our ability to
compare these categories to one another (e.g., one PP intervention included a mindfulness
component [41]). Fourth, limitations of individual studies (and relatively low overall study
quality) limits conclusions that can be drawn about intervention impact. Finally, additional
studies (especially those with negative results) may have been performed but not published,
and we were unable to account for publication bias.

In sum, well-being interventions have potential promise in improving psychological and
medical outcomes in patients with diabetes, and they are simple and relatively easily
delivered in many cases. However, the literature does not yet support definitive
recommendations to practitioners about which specific intervention holds the most promise.
Rigorous, controlled, and well-powered studies of these interventions, with well-accepted
and clinically relevant outcome measures, are needed to ascertain whether well-being
interventions can truly impact functioning, diabetes outcomes, and overall health in diabetes.
It may also be beneficial to develop consensus for a theoretical model in the literature that
can guide the choice of both intervention content and outcome measurement. Finally, future
studies should test other intervention delivery options (e.g., mobile health technology) to
expand reach, and may consider combining well-being interventions with established
interventions targeting specific self-management behaviors to boost overall impact.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 2

Characteristics of Well-Being Intervention Studies without Control/Comparison Groups

Page 21

Authors Sample Size  Sample Characteristics  Intervention Description  Psychological  Effect Size  Physical Effect Size
Outcomes Health
(significant in Outcomes
bold) (significant
in bold)
PP Interventions
DuBois et 15 Adults with T2D and PP phone-delivered Optimism d=.56 Diabetes d=1.00
al. (2016) suboptimal adherence intervention over 12 Gratitude d=.27 self-care d=.72
58.3% female Mean age ~ weeks Depression d=.56 behaviors
61.4 (7.0) Control group: None Anxiety d=.68 Health
Diabetes- d=.40 behavior
related distress  d=.28 adherence
HRQoL
Mindfulness-Based Interventions
Drager et 11 Aboriginals with T2D MBSR delivered in group  Emotional d=.71-75 HBALC d=.63-.83
al. (2015) 90.9% female Mean age  sessions for 8 weeks Well-Being d=.07-.17 Mean d=.61-.85
60.1(8.7) Control group: None Stress d=.25-.47 Arterial d=.69-1.15
Depression d=.18-.45 Pressure d=.35-.39
Anxiety d=.01-.07 Systolic BP d=.34-.39
Satisfaction d=.18-.19 General d=.02-.03
with Life Health d=.04-.38
Mindfulness Diastolic BP  d=.09
Weight Diet
Exercise
Rosenzweig 14 Individuals with T2D MBSR delivered in group  Depression d=.86 BA1C d=.46-.88
etal. (2007) 64.3% female Mean age  sessions for 8 weeks; one  Anxiety d=.43 (follow-up d=.27-.48
59.2 (2.6) month follow-up Somatization NR only) d=.04-.09
Control group: None General d=.60 Mean
Psychological Arterial
Distress Pressure
(follow-up
only)
Body Weight
Youngetal. 25 Individuals with TID or ~ MBSR delivered in in- Mood NR
(2009) T2D person groups for 8 (significant
60% female Mean age weeks plus one all-day pre-post
56 (10) retreat change; no
Control group: None control group)
ACT Interventions
Nes et al. 11 Individuals with T2D Online/Text Message Diabetes- NR HBA1C BMI (Al NR)
(2012) 33.4% female Mean age  ACT program for 3 related distress Diabetes-
59.6 months “Feasibility Related
Control group: None study, only Quality of
descriptive Life
results Feasibility
study, only
descriptive
results

Resilience Interventions

Diabetes Res Clin Pract. Author manuscript; available in PMC 2020 January 01.
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Authors Sample Size  Sample Characteristics  Intervention Description  Psychological  Effect Size  Physical Effect Size
Outcomes Health
(significant in Outcomes
bold) (significant
in bold)
Steinhardt 16 African American adults  Resilience intervention Diabetes d=1.23 BMI d=-.99
et al. (2009) with T2D 50% female plus nutrition education empowerment  d=.10 HBA1C d=-1.04
Mean age 54.8 delivered in 4 weekly Resilience d=-.18 Total d=-.70
classes plus 8 bi-weekly Coping d=-.26 cholesterol d=-1.80
informal support groups strategies d=.03 LDL d=-.80
Control group: None Perceived cholesterol d=-.71
stress Systolic d=.74
Depression blood d=.09
pressure d=-.18
Diastolic
blood
pressure
DM self-
management
HDL
cholesterol
Fasting blood
glucose

Note. NR=Not reported in article. d=Cohen’s d.

*
Significance not tested due to lack of control group
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Summary of Results

Table 3.

Page 23

PP Interventions

Mindfulness-Based

ACT

Resilience-Based

« In select studies, improvements
were found in depression,
anxiety and several well-being-
specific outcomes including
positive affect, optimism,
gratitude, health-related quality
of life with small to medium
effect sizes

« No significant changes in
physical health outcomes were
found but trends were seen in
improved diabetes self-care
behaviors and health behavior
adherence

« Significant changes were seen in
well-being-specific outcomes (e.g.,
self-efficacy, self-compassion, well-
being, positive affect, etc.) with small
to large effect sizes

« Depression was the most frequently
studied outcome and consistently
showed significant reduction with most
reported effect sizes in the medium to
large range

« HBA1C was the most frequently
studied physical health outcome and
showed significant changes in two
controlled studies

« Psychological well-being
showed significant
improvement in one
controlled study

* ACT-related processes
(e.g., acceptance,
mindfulness, values)
showed improvement with
medium to large effect sizes
* HBA1C and diabetes self-
management were the most
frequently studied physical
health outcomes and where
available, effect sizes were
consistently medium to
large

« In select studies, both
resilience and positive meaning
showed significant
improvement with small and
medium effect sizes
respectively

« Significnant changes or
positive trends were found in
numerous physical health
outcomes such as Diabetes
Knowledge, Fasting Blood
Glucose, HBA1C, Cholesterol,
and Blood Pressure with
medium to large effect sizes
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