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Abstract

Purpose: It is well-documented that chronic conditions, such as diabetes, impact quality of life 

(QoL). QoL assessment is essential when developing and evaluating diabetes self-management 

education support interventions. The aim of this systematic review was to evaluate the evidence 

and gaps in the research and the impact of diabetes self-management education on quality of life 

outcomes in persons with type 1 diabetes mellitus (T1DM).
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Methods: A systematic review of English language studies published between Jan 1, 2007 

– March 31, 2020 was conducted using a modified Cochrane review method. Studies were 

included if they were randomized controlled trials (RCT), participants had T1DM with or without 

caregivers, a diabetes self-management education (DSME) intervention alone or a component(s) of 

the ADCES7™ Self-Care Behaviors was described, and QoL was a primary or secondary outcome. 

A three-tiered review process was utilized for selecting articles. Retained articles were assessed for 

risk-of-bias.

Results: Nineteen articles, reporting on 17 RCTs, met inclusion criteria of which seven studies 

reported QoL as the primary outcome and ten as a secondary outcome. Seven studies detected 

significant impact of DMSE on QoL outcomes in either the participants or family caregivers, 

which varied in participant populations, selection of QoL tools (generic verses diabetes-specific), 

intervention type, intervention length, and type of interventionist.

Conclusion: DSME has the potential to influence QoL outcomes in people with T1DM. 

Research using more standardized methods are needed to delineate impact on a broader range 

of factors that influence QoL for those living with T1DM across the lifespan and their caregivers.
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Background and Introduction

Type 1 diabetes mellitus (T1DM) broadly impacts the lives of individuals and their families, 

as well as the health care system as a whole. As defined by the Centers for Disease 

Control (CDC) “quality of life is a broad multidimentional concept that usually includes 

subjective evaluations of both positive and negative aspects of life.”1 More specifically, 

health related QoL (HRQoL) involves assessment of factors that effect both physical 

and mental health parameters including perceptions of mood, perceived health risks, and 

functional status (CDC same site). For example, HRQoL and work productivity scores 

are lower in people with T1DM2 particulaly those with 2 or more complications.2 It is 

recognized that QoL, including HRQoL, are important factors to assess and should be 

considered when developing and evaluating diabetes self-mangement education and support 

(DSMES) interventions for persons with T1DM.3–5

Diabetes Education and Support

Diabetes Care and Education Specialists are integral members of the diabetes treatment 

team. Diabetes Care and Education Specialists represent various health care disciplines and 

deliver direct patient care to the growing number of persons with or at risk for diabetes 

and associated cardiometabolic conditions.6 These professional provide person-centered care 

by establishing partnerships that facilitate decision-making for the 7 core behaviors of 

diabetes self-management by people with diabetes. This framework, known as the ADCES7 

Self-Care Behaviors™, formerly referred to as the AADE7®, is foundational to achieving 

optimal outcomes.7
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The scope of diabetes education broadened in 2012 when the National Standards 

for Diabetes Self-Management Education (DSME) were transitioned to the National 

Standards for Diabetes Self-Management Education and Support (DSMES).8 This evolution 

recognized the need for the continuous support required by most people with diabetes in 

order to implement and sustain health-related behavior change.8 DSMES plays a pivotal 

role in successful diabetes care and is critical for an individual’s sustained self-efficacy for 

and success in managing diabetes.9 The purpose of DSMES is to empower the person 

with diabetes with the confidence and desire to engage in effective self-care through 

acquisition of knowledge of what to do, the skills to do it, and problem solving and coping 

skills to overcome barriers to self-care behaviors.9 Part of this education integrates the 

ADCES7 Self-Care Behaviors™ which address healthy coping, healthy eating, being active, 

monitoring, taking medication, problem solving, and reducing risks.7 DSMES is essential 

at 4 critical times when people with diabetes are most vulnerable to poor outcomes: at 

time of diagnosis, during annual evaluations, at the onset of new complications, and during 

transitions of care.9,10

In a 2014 position statement, the American Diabetes Association (ADA) provided a grade 

B recommendation for individuals with T1DM and their caregivers to receive DSME at the 

time of the diabetes diagnosis and routinely thereafter.11 This grade B rating was based 

on evidence found from well conducted cohort and case control studies. Similarly, the 

National Institute for Health and Care Excellence (NICE) suggested offering a structured 

education program in the self-management of flexible insulin therapy to all adults with 

T1DM regardless of duration of diabetes.12 Diabetes Care and Education Specialists provide 

instrumental and tangible support for effective diabetes self-care.

Impact of DSMES on Patient Reported Outcomes

The 2013 National Quality Forum’s report, Patient Reported Outcomes in Performance 
Measurement, highlighted the need to integrate information reported from the experiences 

of patients and families, including QoL assessments, as important outcomes of healthcare 

delivery.13 A1C, a clinical indicator, remains the most commonly collected outcome 

measure in diabetes care and research and serves as the provider performance indicator 

for insurers and government regulatory bodies. Although A1C provides insight into overall 

glycemic regulation, the measure fails to capture other clinically meaningful outcomes in 

T1DM management, such as time-in-range, hyperglycemia frequency, hypoglycemia events 

and incidences of diabetes related ketoacidosis.14 In 2017, a consensus report issued by 

multiple diabetes care and advocacy organizations, including the American Association 

of Diabetes Educators (renamed Association of Diabetes Care and Education Specialists 

[ADCES]), provided definitions for these outcomes and additionally proposed the need to 

standardize patient reported outcomes measures (PROMs) in care and research, including 

patient-reported QoL in people with T1DM.14 The ‘Beyond A1C’ Group asserted that 

regulatory bodies should integrate these revised glycemic measures in clinical and policy 

decision making.15 The group also concluded that there is a need to standardize, validate, 

and achieve consensus on PROMs, including those assessing QoL, for use in clinical trials, 

regulatory and in risk-benefit decision making.15
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Impact on Behavior Change, Knowledge, Clinical, Humanistic and Economic Outcomes

The benefits of DSMES on self-management behaviors and other outcomes have 

been established.16–21 A meta-analysis of 52 studies reported those patients receiving 

diabetes education had a moderate reduction in A1C from baseline to post-intervention 

assessment.22 A recent systematic review, primarily focusing on hypoglycemia, reported 

positive effects associated with diabetes education on different measures of clinical and 

behavioral outcomes, such as the number of hypoglycemia events, reported symptoms, 

knowledge gain, and behavior change.23 Similarly, significant positive changes in behavioral 

and psychosocial outcomes such as diabetes knowledge, understanding, and condition 

management have also been reported.24 Concerning cost-effectiveness, strong evidence 

exists in favor of DSMES compared to usual care.25 Research has demonstrated that 

diabetes education significantly contributes to the reduction of risk for development of 

diabetes-related complications.26 Along with these positive outcomes, previous research 

has demonstrated a significant association between improved quality of life (QoL) and 

DSMES.27,28

Quality of Life (QoL) Measurement in Diabetes Care

There are over 1200 measures of QoL, both generic or general and condition- or disease-

specific.29 Several clinical trials reporting the effects of medical or educational interventions 

for diabetes self-management behaviors have demonstrated positive effects on behavior 

change and diabetes-related QoL or satisfaction.27, 30–32 The CDC and Healthy People 2030 

have identified the more focused concept of HRQoL as an important aspect of clinical 

and research outcomes related to chronic disease self-management33–35 HRQoL challenges 

for those with T1DM uniquely encompass physical, psychological, and social well-being 

factors. In addition, the demands of maintaining glucose levels in the optimal range to 

prevent serious complications through eating behaviors, medication, and physical activity 

may impact HRQoL.36

QoL is unique to each person and is dependent on their individual priorities and 

preferences.29 Various QoL measures, generic and diabetes-specific, have been developed 

and tested among persons with T1DM. Some of these measures are focused on HRQoL. 

Rubin and Peyrot4 established the importance of using both generic and diabetes-specific 

measures in fully understanding person-reported QoL. Table 1 summarizes well-established 

QoL measures utilized in studies of persons with T1DM, including the characteristics, 

number of items, and scales. The choice of diabetes-specific QoL measures for patient 

evaluation or research needs to reflect the purpose of the assessment, concepts under study, 

and/or research aims in order to provide relevant and actionable data.29

Measurement of QoL is evolving. An initial attempt to measure HRQoL for persons with 

T1DM occurred in 1988 when the original Diabetes Quality of Life Measure (DQOL) was 

developed and used in the Diabetes Control and Complications Trial (DCCT).37 By 1998, 

this scale was known as the Diabetes-Specific Quality of Life Scale (DSQOLS) and focused 

on assessing specific aspects of diabetes that impact QoL for those living with T1DM (e.g., 

burden, satisfaction, treatment goal, personal/family relationships, diet, physical symptoms, 

worries).29,38
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In 1991, the adult version of the DQOL was modified for assessing psychosocial impacts 

of diabetes that were more relevant to children and adolescents (ages 2–18 years).42 This 

tool, known as the Pediatric Quality of Life Inventory (PedsQL™), integrated both generic 

and diabetes-specific components. There are 2 versions including PedsQL™ 4.0, a more 

generic QoL inventory for children with and without chronic conditions, and PedsQL™ 3.2, 

which measures disease-specific HRQoL for those with T1DM. The PedsQL™ 3.2 allows 

for use with a wider age range and includes both parent proxy report and child self-report 

components.5 A separate module of the PedsQL™ series reports impacts of a child’s chronic 

illness on the parental caregiver and family46

Due to the broad scope and length of the previous DQOL instrument, a brief clinical 

inventory applicable for people both T1DM or T2DM was developed. The Diabetes 

Quality of Life Brief Clinical Inventory (DQOL-B) provides a HRQoL score representing 

the person’s report of diabetes care behaviors and satisfaction with aspects of diabetes 

treatment.41 The DQOL-B can also identify QoL factors such as fears or concerns over how 

diabetes can affect work, social, or family situations.41

Quality of life is also a central aim within ADCES’s Vision: “…optimal health and quality 

of life for persons with, affected by, or at risk for diabetes and its complications.” 47 

Although DSMES is a primary strategy for supporting this vision, DSME remains the more 

common description in the literature. Therefore, the primary focus of this systematic review 

was to explore and report evidence and gaps in the literature for the impact of DSME on 

outcomes, particularly QoL, in people with T1DM. Specifically, the aims of this systematic 

review were to:

a. Report evidence and gaps for the impact of DSME on QoL as a primary or 

secondary outcome in adult and pediatric populations with T1DM.

b. Report impacts of DSME on QoL and metabolic control as measured by the A1C 

in adult and pediatric populations with T1DM.

c. Summarize implications for practice and research for the impact of DSME and 

QoL in adult and pediatric populations with T1DM.

Methods

Search and Selection

This systematic review used a modified Cochrane review method to address a broad research 

question using the Cochrane framework48 for search and review; the more broad and 

scoping research question allows for a report of the ‘state of the science’, or evidence 

and gaps in the literature evaluating the impact of DSME on QoL in adult and pediatric 

populations with T1DM. The systematic search employed the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 2009 guidelines49 and was guided by a 

health sciences librarian.
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Search Terms and Databases

To address the research questions looking at evidence and gaps in the literature for 

diabetes self-management education as an intervention impacting Quality of Life (QoL) 

outcomes, the researchers conducted a search pertinent to the terms and their derivations 

for “diabetes” and “self-management” and “education” and “intervention”, and “quality of 

life” and ‘outcomes’ in the following 7 databases: CINAHL Plus with Full Text, Medline 

(EBSCOhost), PsycInfo, Cochrane Database of Systematic Reviews, Cochrane Register of 

Controlled Trials, and Web of Science. The specific search terms used in this review varied 

by database in order to account for the differences in controlled vocabulary. “Well-being” 

was included as a keyword since many articles which emerged in exploratory searches used 

that term as a synonym for QoL. Specific instruments that focused on QoL measurement 

were also included as search terms. For a full list of searches performed, see [appendix].

Inclusion/Exclusion Criteria

Articles considered for retention in this review had to specify diabetes education alone as 

the intervention or as a key component of a combined intervention. Description of a DSME 

program/intervention was required and had to address at least 1 or more of the ADCES7™ 

Self-Care Behaviors (healthy coping, healthy eating, being active, taking medication, 

monitoring, reducing risks, problem-solving)7 to qualify as delivery of diabetes education. 

Studies describing DSME as a component of care management were also included as 

were reports of education delivered via technology without a direct human interaction (ie, 

text-messaging from a practitioner/educator, internet-based education modules), provided 

they met other inclusion criteria.

In addition, the study had to include an established QoL measure as a primary or secondary 

outcome. Retained studies had to be published in the English language and in the specified 

time frame (Jan 1, 2007 – March 31, 2020). This time frame was selected because of 

consensus that PROMs are essential for assessing quality of diabetes care and delivery. 

Retained study articles included both United States (US) and international studies, primary 

original research, and completed studies. Diabetes education could be delivered by a variety 

of practitioners, to persons across the age spectrum with T1DM and could integrate a 

caregiver, but could not be delivered to the caregiver alone. Studies were excluded if they did 

not include an experimental or case-controlled design with at least pre- and post-intervention 

data collection for the target measures associated with QoL; qualitative studies, opinions/

case reports, protocols, conference abstracts, and reviews were excluded. Studies without an 

abstract were not considered.

Screening Process and Selection

The review process started by importing all records into the EndNote X9 citation 

management software.50 Duplicates were removed and then uploaded into Covidence 

screening software where they were evaluated for inclusion and exclusion criteria.51 A three-

tiered review process was conducted using a modified Cochrane review methodology.48 

The tiers included examination of titles, abstracts, and full text articles. The first two tiers, 

examined the title and abstracts for inclusion criteria and were conducted independently by 

teams of at least 2 reviewers (JD, SH, PD, SH, JKD, TH, JC, ML) with a third reviewer 
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(JL) resolving any differences in retain/reject decisions for articles. The research team then 

met to discuss observations from the first two review tiers. The current review was limited 

to studies that reported the impact DSME on QoL (both generic and health-related) among 

persons with T1DM across the age spectrum.

Subsequently, 2 teams comprised of 2 researchers independently conducted the full text 

review of the preliminarily retained studies (JL and PD; JK and JKD). Each team met to 

determine consensus for retain/reject decisions. Studies retained after full text review moved 

to the data extraction phase of the review.

Data Extraction and Study Review

The research team developed a standardized data extraction tool for the purpose of 

extracting and organizing data from the final retained articles. Two teams (SF and PD; 

JL and MO) completed the data extraction and met to confirm assessments.

Methodological Quality and Risk of Bias Assessment

The methodological quality of retained studies in a systematic review contributes to the 

ability to form conclusions from the review results.48 The risk of bias (RoB) assessement 

was conducted using the revised Cochrane Risk of Bias tool for RCTs (RoB2).52 Four 

researchers (JL and MO; PD and SF) conducted independent assessments of QoL and 

A1C outcomes. Both teams of 2 reviewers met to discuss and come to consensus on any 

differences in the ratings.

Results

Study Design and Description for Retained Studies

Nineteen articles, reporting on 17 RCTs, met inclusion criteria. Figure 1 presents the final 

result PRISMA for this review focusing on studies addressing QoL outcomes for people 

with T1DM. One report described a pilot study with a pragmatic parallel group design.53 

Three studies (4 reports) were randomized at the cluster level, 54–57 and the number of 

centers involved in each cluster varied between 6 and 31 sites. With regard to blinding, 

after randomization of participants, interventionists were not blinded to group membership. 

However, 4 studies (five reports) indicated blinding of knowledge of group membership 

of individual participants to assessors or data collectors. 44,45,54,55,58 Table 2 provides a 

summary of study characteristics.

Participant Characteristics

Sample sizes ranged from 18 to 437 participants, with an average of 196 participants (SD 

± 133) per study. Participants ranged in age from 8 to 51 years-old, with an average age 

of 22.9 (SD ± 12.4) years. Most study participants were female (54.8%). Eleven trials 

(12 reports) included children/adolescents,43,45,53–56,60,62–66 with an average age of 13.4 

(SD ± 0.92) years. Six trials (7 reports) included adults44,57,58,61,67–69 with an average 

age of 36.2 (SD ± 6.32) years. Averaging across all studies, participants were 76.1% 

Caucasian/White, 8.9% African American/Black, 6.9% Hispanic, 0.8% Asian, and 7.3% 

other. Six international trials did not report the race or ethnicity of participants. 67,60,62,64,68 
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In addition, two US studies reported higher proportions of African American/Black (79%)68 

and Latino (78%)62 participants.

Nine reports did not describe the participants’ insulin plan or insulin delivery modalities. 
44,53–55,60,61,6467,69 Of studies specifying medication plans, 71.9% of participants used 

multiple daily injections (MDI) while 26.1% reported insulin pump use. One study reported 

that 20.6% of participants incorporated continuous glucose monitoring (CGM) into diabetes 

self-management practices.63 Participant co-morbidities, which included retinopathy (n = 2), 
44,61,67 neuropathy (n = 2), 44,61,67 chronic kidney disease, 61,67 hypertension (n = 1),67 

dyslipidemia (n = 2),67,68 overweight/obesity (n = 1),63 and depression (n = 2), 44,61,67 were 

reported in only four studies (5 reports).

Study Characteristics

Across all retained reports, the educational interventions incorporated various components 

of the ADCES7 Self-Care Behaviors™, including blood glucose monitoring, insulin 

adjustments, medication taking, treatment of hypoglycemia, psychosocial problems, healthy 

coping, emotional well-being, problem-solving, healthy eating (carbohydrate counting), 

physical activity, social support, family communication, and goal setting. A detailed 

summary of the ADCES7 Self-Care Behaviors™ by retained studies is presented in Table 3.

Out of the 19 retained reports (17 studies), most interventions (n = 10) were 

structured diabetes education programs or courses with multiple sessions/lessons/modules. 
53–55,58–60,65–67,69 Out of these, 4 specifically described DSME in their methods, 53,58,65,67 

with 1 modeled after the ADCES7™.69 In the remaining 9 reports, 1 study used an 

intervention derived from the ADA’s education curriculum to address specific barriers 

within families,43 and another study used a physical activity intervention guided by the 

Social Cognitive Theory.64 Three interventions were focused on self-management, with one 

using age-specific education,45 one using motivational interviewing and problem-solving 

skills training,63 and the other using a diabetes self-management iPhone application to send 

personalized messages and track blood glucose, insulin dosages, medication taking, healthy 

eating, and physical activity.62 Another 2 studies had a primary diet-focused intervention 

based on carbohydrate counting. 56,68 Ismail et al44,61 provided 2 reports of a 3-arm study 

comparing motivational interviewing to motivational interviewing combined with cognitive 

behavioral therapy with controls.

The duration of most interventions ranged from 2 to 6 months (n = 

9).44,45,53–55,58,62,64–66,69,61 Other intervention durations were 5 days,56 12 months,43,59,67 

or more than 1 year.63,68 One study did not clearly define the duration.60 The frequency 

of encounters varied from daily in course-based education,56,57,67 multiple times per 

week,53 weekly,62,66 multiple times per month,44,61 monthly,54,55,60,65 and every 3 to 4 

months.68 Other interventions utilized only one encounter,64 individualized frequencies,58 

decreasing frequencies of participant contact over the intervention period,59 or intervals with 

unspecified frequencies.43,45,69

The type of encounters included web-based/mHealth (n = 2),62,66 group (n = 

10),43,53–56,59,65,67,69,68 or individual (n = 7).44,45,58,60,61,63,64 Two studies combining 
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individual, face-to-face encounters incorporated telehealth within the intervention (i.e., 

email, text, telephone/video).63,64 The participants in the educational interventions included 

either participants alone (n =10) 44,58–62,66–69 or participants with their caregivers/parents (n 

= 9).43,45,53–56,63–65

Participants allocated to control groups in most retained reports received usual or 

standardized care (n = 14),43–45,53–56,60–62,63,65–67 which typically consisted of routine 

visits with healthcare providers every 3 months. However, as opposed to usual care, the 

remaining 5 studies used a waiting list control group (n = 1),64 control groups receiving 

diabetes education (n = 2),59,68 or attention control groups (n = 2).58,69 In the study by 

Weinger et al69, the attention control group received the same number of education sessions 

as the intervention group, and participants in the other control group could meet with 

diabetes healthcare providers across the entire intervention period. In the study by Pyatak et 

al 58., the attention control group received an initial home visit with 11 follow-up telephone 

calls.

Interventionists

The interventions were delivered by a variety of healthcare professionals, as well as “other” 

healthcare and research personnel. Four studies (5 reports) did not describe the specific type 

of personnel involved.54–56,63,65 Seven of the studies indicated that the intervention was 

delivered by a multidisciplinary team.45,56,62,63,65,67,68 The healthcare professionals most 

frequently involved in the delivery of the interventions were nurses, followed by dietitians 

and physicians. A total of 10 studies (12 reports) indicated that nurses either delivered 

the intervention or were part of an intervention team.43–45,54–57,60,61,67–69 Five studies (6 

reports) included dietitians,54–57,68,69 and 3 studies included physicians as members of the 

intervention team.45,57,68

Three studies specifically described other healthcare professionals delivering the 

interventions, including an occupational therapist,58 a pediatric psychologist,43 and a 

psychopedagogist.68 “Other” healthcare and research personnel involved in the delivery 

of the interventions were a community health worker,53 a physical activity specialist,64 

and a research assistant.60 A Certified Diabetes Care and Education Specialist (CDCES, 

formerly known as a certified diabetes educator [CDE]) was involved in the delivery of 

the intervention in 4 of the studies43,62,66,69; one study described the CDCES as providing 

standard medical care that was provided to all study participants.53

Settings

All of the studies recruited patients and were carried out in clinics or centers specializing in 

diabetes care.Ten studies (11 reports) were conducted in specialty clinics43,54,55,58,62–66,68,69 

and the number of clinics involved varied between 1 and 28. The remaining studies 

were carried out in hospital outpatient centers.44,45,53,56,57,60,61,67 The the number of sites 

involved in each study varied from 1 to 31. Six of the studies were conducted in the 

United States.43,53,58,63,66,69 Nine studies (11 reports) occurred in Europe. Six of these (8 

reports) took place in the United Kingdom,54–56,44,45,61,64,65 1 (2 reports) in sites within 

the Republic of Ireland and Northern Ireland57,59, 1 in Italy,68 and 1 in Spain.67 The 2 
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remaining studies took place in the Far East and South Pacific, one study in China60 and the 

other in Australia.62

Diabetes Education Impact on Outcomes—Findings from retained studies for this 

review’s primary outcome of QoL, A1C, and related psychosocial outcomes are reported in 

Table 4.

Quality of Life Outcomes: Six studies reported QoL as the primary outcome.43,45,56,64,66,68 

Three of these studies demonstrated statistically significant increases in QoL outcomes 

among either participants or family caregivers.43,56,68 Trento et al68 reported higher QoL 

scores for adults with T1DM within both groups (intervention P < .001; control P < .001), 

but statistically significant differences between groups were not noted. Fiallo-Scharer et al43 

reported no between-group differences in child QoL but did describe a mean increase in 

parent-reported QoL by 0.61 points per month (P < .05) in the intervention group at 1 of 2 

trial sites.43 Price et al56 reported significant mean between-group increases in self-reported 

QoL by children at 6 (P = .004) and 12 months (P = .004) but not 24 months following 

the intervention. In contrast, this study demonstrated no significant increases in parental 

reports of their child’s QoL.56 Interestingly, Noyes et al45 reported decreased total general 

(P = .024) and diabetes-specificic QoL (P = 0.020) outcomes in children who received 

a self-study teaching kit. Additionally differences suggestive of lower QoL in 4 of the 5 

subscales assessing worry (P = .028), treatment adherence (P = .009), treatment barriers (P = 

.042) and communication (P = .008) were observed 6 months after the intervention.

One study by Ellis53 equally evaluated metabolic and QoL parameters. This study reported 

increase in QoL scores from baseline to follow-up in the intervention group only (3.80 ± 

0.56 to 4.00 ± 0.50, P = .001), and did not provide analysis for between-groups comparisons.

In the remaining 10 studies (12 reports), QoL was described as a secondary 

outcome.44,54,55,57,58,60–63,65,67,69 Only 3 studies60,63,67 described significant improvements 

in QoL measures for people with T1DM. Pyatek et a.58 did not distinguish QoL outcomes 

by diabetes type; therefore these results were not included in this portion of the review. 

Guo et al60 reported significant increases in the QoL outcomes in a school-aged intervention 

cohort of children with T1DM (P = .016) but did not observe these effects in adolescents. 

Mayer-Davis et al63, demonstrated greater increases in self-reported QoL by adolescents in 

the intervention group compared to the control (P = .009). In contrast, this significance was 

not observed for the family caregivers. The Spanish DAFNE study reported a significant 

improvement in QoL of adults with T1DM over time only within the intervention group (P 
< .001).67 The authors of this study acknowledged that the Spanish version of Jacobson’s 

Diabetes Quality of Life (EsDQoL) questionnaire was not comprehensive enough to fully 

capture the many aspects of self-management for people with T1DM.

In summary, 7 studies detected significant improved effects of DMSES on QoL outcomes. 

These studies varied in participant populations, selection of QoL tools (generic verses 

diabetes-specific), intervention type, intervention length, and type of interventionist (Table 

5). In contrast, 1 study (Noyes) reported significant intervention-related descreases in 

general and diabetes-specific QoL.45
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Clinical Outcomes: A1C was a targeted outcome in 17 reports (15 

studies).43–45,53–56,58,59–62,63,65,67–69 Six studies (7 reports) described statistically 

significant decreases in A1C among the intervention groups.44,53,58,61,62,68,69 A1C change 

in intervention groups varied from within-groups, between-groups, and over time. Ellis et 

al53 reported lower A1C within the intervention group from baseline to follow-up [11.73% ± 

2.01 vs. 11.03% ± 2.10, P = .05] and between-groups (P = .001) in a sample of adolescents 

with elevated baseline A1C values. Ismail et al61 reported a significant reduction in the mean 

A1C from baseline to 12 months within the intervention group (Motivational Enhancement 

Therapy [MET]+ Cognitive Behavior Therapy [CBT]) group [mean difference 0.59%, 95% 

CI 0.31 to 0.87; P < .001]. In addition to within-group A1C decreases over time, Ismail 

et al44 provided 2 reports showing significant reductions in A1C for the MET+ CBT 

intervention group as compared to the CBT alone and the control group [−0.46% (95% 

CI, −0.81% to −0.11%; adjusted mean difference 0.43, 95% CI 0.10 to 0.77 (2010)].61 

Additionally, Kirwin et al62 observed a sustained reduction in A1C over time for the 

intervention group as compared to the controls [F = 28.79, P < .001)] and significant 

differences at each incremental measure of A1C (3, 6, 9 months) [F = 20.7, P < .001]. Of 

note, there were significant differences in A1C between intervention (9.08%) and control 

(8.47%) groups at baseline (P = .01).62 Pyatak et al58 reported a decrease of A1C between 

intervention and control groups with participants with T1DM (P = .01), but this effect was 

not observed in participants with T2DM. Trento et al68 reported A1C was lower in the 

carbohydrate counting intervention group as compared to the control group at 30-month 

follow up (7.2%±0.9 vs 7.9% in±1.4, P < .05). In addition, Weinger et al69 demonstrated 

significant reductions in A1C levels, however, the structural behavior group showed greater 

and sustained reductions as compared to the attention control and general control groups 

(P = .04 for group x time interaction). These A1C decreases were associated with QoL 

improvements in participants with the highest baseline A1C values.69 In contrast, Dinneen 

et al57 reported no significant difference between groups, but approximately one-third of 

participants had an optimal baseline A1C. Some concerns arose this study based on the 

randomization process and deviations from intended intervention.

Psychosocial Outcomes with Potential Impacts on QoL: The most frequently measured 

psychosocial outcomes were depressive symptoms (n =5; 6 reports),44,57,61,63,67,69 and 

self-efficacy (n = 6).56,60,62,66,69 None of the 5 studies (6 reports) that measured depressive 

symptoms found signifant changes associated with the DSME intervention.44,57,61,63,67,69 

Only Mayer-Davis et al63 evaluated depressive symptom outcomes among children and 

found that the intervention improved symptoms at 18 months, but this findingwas not 

statistically significant.63

For other psychosocial outcomes targeted in the retained studies, Dinneen et al57,59 reported 

no differences in diabetes distress, but significant improvements (P < .001) over time 

within both groups. Mayer-Davis et al63 also reported additional significant improvements in 

social problem solving (P = .024) and motivation (P = .011), a decrease in family conflict 

among parent participants (P < .001), and a decrease in worry and hopelessness regarding 

hypoglycemia among the children (P = .036). Other target outcomes included were 

psychosocial well-being57,65 and fear of hypoglycemia.44,61,63,67 Adult studies reporting 
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fear of hypoglycemia showed no significant differences between intervention and controls 

over time.44,61,67 The one pediatric study evaluating hypoglycemia fear reported significant 

improvements in several sub-domains for parents and adolescents in the intervention group 

(P < .05).63 The studies that measured psychosocial well-being did not report significant 

results.57,63 In a study by Trento et al68 examining carbohydrate counting among adults with 

T1DM, participants reported significant improvement in problem solving (P < .001), seeking 

support (P < .005), and coping avoidance (P < .005).

Quality and Risk of Bias

Thirteen out of the 17 reported studies had a high Risk of Bias (RoB) in the QoL outcome 

assessment (Figure 2). Missing outcome data was the primary reason for this higher 

RoB. Eight studies43,53,55,57,58,65,66,69 had some to high RoB concerns associated with 

deviations from the planned intervention, most often related to research team members’ or 

participants’ awareness of group assignment or failure of participants to fully engage in 

protocol-described education sessions or targeted interventions. Multiple studies accounted 

for this bias by including the blinding of those collecting data. One study67 had high 

RoB due to changes in recruitment protocols during the course of the study, while others 

reported statistically significant differences between groups or participant drop-out prior 

to intervention implementation. Although 4 studies had some to high RoB in outcome 

measurement of QoL findings,58,65,67,68 the remaining studies had low risk in this area. 

Most studies had low risk for bias in selection of the reported QOL result.

Similar to RoB assessments for QoL, missing data was a contributor to the higher RoB 

assessments observed in 14 of the 16 articles reporting the A1C outcome data (Figure 3). 

Nine of these reports lacked A1C outcome data from at least 95% of study participants 

across all specified measurement points, primarily due to missed attendance at regular health 

care visits where these data were most often gathered. RoB concerns for A1C outcome 

measures in the other domains are comparable to those previously described for QOL 

outcome measures and included biases related to randomization processes and intervention 

deviations . Of the 7 articles reporting reductions in A1C,44,53,58,61,62,68,69 5 had higher RoB 

associated with missing follow-up data.44,53,58,61,62 Weigner et al’s study69 had higher RoB 

related to deviations from intended interventions.

Discussion

This review found that interventions targeting components of DSME influence QoL 

outcomes in adults and youth with T1DM. Seven of 17 studies (19 reports) demonstrated 

positive effects on QoL.43,53,56,60,63,67,68 These studies utilized various components of the 

ADCES7 Self-Care Behaviors™ and included primarily adolesecents and young adults 

with T1DM receiving diabetes care in outpatient settings. The discussion summarizes the 

evidence and gaps for the impact of DSME on QoL, metabolic, and psychosocial outcomes.

Quality of Life Outcomes and Measurement

Only 6 of the retained studies included QoL as a primary outcome,43,45,56,64,66,68 

with the majority of the others focusing on metabolic changes as measured by the 
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A1C.44,54,55,57,58,60–63,65,67,69 Three43,45,64 of the 6 studies identifying QoL and 4 of the 

studies with QoL as an equal or secondary outcome53,58,60,63,67 were conducted following 

the release of the 2017 Beyond A1C consensus statement.15 The studies in this review that 

were published after this statement suggest that researchers are beginning to incorporate 

PROMs, specifically QoL, in current DSME research for people with T1DM. In addition, 

QoL is becoming more prominent as a secondary outcome.

Studies used general, diabetes-specific, and combined generic/diabetes-specific measures 

of QoL. Studies with pediatric populations utilized age-specific instruments. Four studies 

reported significant improvements in QoL through generic tools,43,56,60,63 and the remaining 

3 through diabetes-specific measures.53,67,68 Of the studies that reported significant 

improvements in QoL, 2 targeted adult populations67,68 while 5 included school-age 

children or adolescents and proxy report of child QoL by a family caregiver.43,53,56,60,63 

Both studies that reported improvements in both A1C and QoL53,68 used a diabetes-specific 

QoL measure. In contrast, studies utilizing generic assessment of QoL did not concurrently 

demonstrate improvements in both A1C and QoL. This points toward the need for 

researchers and providers to utilize diabetes-specific tools when assessing for the impact 

of DSME on QoL outcomes in people with T1DM.

Diabetes Education Interventions and Interventionists

Educational interventions varied by length, structure (group/individual), and content (Table 

2). The majority of them used a structured DSME intervention (ADCES 7 or ADA 

curriculum for adolescents with T1DM43 in US and DAFNE in international settings) 

across multiple sessions, although some limited the intervention focus to a specific 

domain of the ADCES7 SelfCare Behaviors™ such as physical activity,64 carbohydrate 

counting,56,68 or problem-solving strategies including motivational interviewing.44,61 For 

those with significant changes in QoL outcomes, the intervention was primarily delivered 

in group settings.43,53,56,60,67,68 In contrast, no studies that utilized technology-enhanced 

interventions such as web-based66 or text communications62 reported significant changes 

in QoL outcomes, even when facilitated by a diabetes educator. These findings suggest 

that direct clinician interaction is an important component to include when developing 

technology-delivered DSME interventions. Of the studies showing improvements in QoL 

outcomes, the majority occurred over at least a 6-month period (6 to 30 months) or involved 

a very intensive dose of DSME over a 2 to 5-day period with follow-up. This finding 

demonstrates the importance of ongoing self-management support for people with T1DM. 

This endorses ADCES’s redefinition of diabetes self-management education to include 

support8 as well as the recently expanded scope of the role and name change of the diabetes 

educator to the diabetes care and education specialist.6

All studies that reported improved QoL outcomes utilized a team approach, most often 

with a nurse or dietitian as the primary interventionist (Table 5). Of the entire sample of 

retained studies, other disciplines including occupational therapists, exercise specialists, or 

mental health professionals were identified as the lead interventionist. However, no studies, 

incorporated a pharmacist as a primary interventionist which is considered a gap in the 
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research because pharmacists are the third most common discipline in diabetes care and 

education.70

Implications for Participant Characteristics and Treatment Mode(s)

Two-thirds of retained studies reported on QoL outcomes of children with T1DM; some 

addressed parent perceptions of child QoL as well as parental QoL. The participant age 

range of all studies did not encompass the lifespan. Specifically, the mean age of study 

participants was 22.9 years, with a mean adult age of 36.2 years. The oldest adult included 

in retained studies was 51 years-of-age. There were no studies that focused on QoL in 

older adults with T1DM. The lack of information on mid to older adults with T1DM is 

an important gap in the research on evaluating the effects of long diabetes duration and 

comorbid conditions on QoL. As reported in a previous systematic review, there is an urgent 

need to broaden DSME(S) research on older adults with T1DM.23 Additionally, few studies 

described participant complication profiles.

Ethnicity profiles of participants were not consistently reported in retained studies, 

particularly those conducted outside of the United States.57,60,62,64,67,68 Two US studies 

that were based in large metropolitan areas had disproportionate populations of African 

American/Black53 and Latino58 individuals and were not congruent with national prevalence 

rates of T1DM.71 Of studies reporting significant improvements in QoL outcomes, only 3 

described ethnic characteristics of participants.43,53,63 All of these studies were conducted 

in the US and included children or adolescents. This finding suggests there is a gap in 

specificity of interventions and tools used to ascertain the effects of DSME on QoL in 

diverse populations of people with T1DM. This finding supports ADCES’ identification 

of Promoting Person-Centered Care72 and diversity as a core pillar of the organization’s 

Vision.73 There are research and clinical opportunities to explore avenues that better address 

individual needs and preferences associated with cultural values and traditions as they relate 

to DSME(S) and QoL outcomes.

Overall, the retained studies did not focus on participant insulin plan and its impact in 

the analyses of QoL outcomes in people with T1DM. When reported, participants in 

international studies primarily utilized MDI treatment plans. In contrast, US studies reported 

use of continuous subcutaneous insulin infusions (CSII) as a baseline characteristic in at 

least 50% of the participants. Although utilization CGM is becoming more prevalent in 

diabetes care, particularly among people with T1DM, only one retained study reporting 

significant QoL outcomes included data related to CGM use.63 This finding supports the 

need to better understand the role of the DCES in driving effective implementation of 

evolving technologies as part of DSME(S) and its subsequent impact on QoL outcomes. 

This aligns with another of ADCES’s Vision pillars, Leveraging Technology, which 

strategizes ways to recognize and promote the DCES as an expert in the use of technology in 

diabetes care.74

Other Psychosocial Outcomes with Potential Impacts on QoL

The majority of studies evaluated at least one psychosocial outcome measure in addition to 

QoL. Less than 25% of studies assessed behavioral health and self-efficacy outcomes which 
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are considered foundational concepts in effective diabetes self-management.7 Behavioral 

health outcomes focused exclusively on depressive symptoms. This review found that 

retained studies in pediatric populations were not concurrently evaluating QoL and 

depressive symptoms. Similarly, there was limited evaluation of the association between 

self-efficacy in conjunction with QoL outccomes.

In addition, fear of hypoglycemia was limitedly measured in relation to QoL outcomes. 

Fischer et al75 and Hessler et al76 asserted that self-efficacy or confidence are integral 

components for improving self-management and coping with the ongoing tasks associated 

with T1DM. Overall, only one of the retained articles included measures or discussions of 

diabetes distress, and these findings were not analyzed with respect to QoL.57 This is an 

important gap in the research because diabetes distress, persistent worry or fear associated 

with the daily burdens of diabetes, is a chronic problem in approximately 40% of people 

with T1DM.77 Diabetes distress adversely impacts disease management and metabolic 

outcomes.75,76

In the most current revision of the ADCES7 Self-Care Behaviors™, the organization 

identified healthy coping as the foundational element of diabetes self-management.7 Healthy 

coping contributes to success in achieving metabolic, clinical, and behavioral health goals 

associated with the other 6 behaviors described in the framework.7 Similarly, ADCES’s 

Vision incorporates a Focus on Behavioral Health as a core pillar of DSMES.73 The findings 

of this review suggest that research incorporating QoL measures currently evaluates QoL 

or its components in siloes. More comprehensive assessments looking for associations 

or interaction effects of multiple factors contributing to QoL, including behavioral health 

concerns, need to be considered in research and practice. This is particularly important as 

integration of complex technology increases and adds burden to self-management of T1DM.

Strengths and Limitations

A strength of this review is its inclusion of a large sample of RCTs of adequate 

sample sizes. RCTs are considered the best methodology to answer questions related to 

patient care and the efficacy of interventions.48 This review utilized robust search and 

analysis methodologies which incorporated an interdisciplinary perspective, established and 

valid review processes, and a data management system specific to systematic reviews. 

Additionally, a research librarian with expertise in search and archiving strategies ensured 

methodological integrity.

Although this review had several important strengths, there were a number of identified 

limitations. While this review included the highest level of evidence in research, inclusion of 

only RCTs may have excluded meaningful studies in real-world settings. Mixed method and 

qualitative research methods have the potential to capture meaningful patient reported data 

and an indivdiual’s personal perspectives of QoL or its related components and within the 

real-life workflow of practice settings beyond an RCT context, particularly when validated 

and reliable instruments for diabetes-specific QoL are lacking.

Additionally, there are limitations associated with the design and implementation of multiple 

studies. There was significant heterogeneity in tools that measured QoL, with several only 

Davidson et al. Page 15

Sci Diabetes Self Manag Care. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



using generic measures of QoL. Overall, the majority of the studies had a high RoB for QoL 

and metabolic measures for domains related to missing data.

The heterogeneity of interventions also included inconsistent definition of DSME as well 

as the varied credentials of interventionists in regard to diabetes care expertise. The 

majority of the studies were international and varied in their health care delivery models, 

insulin treatment plans, and reporting of demographic data. These differences, including 

minimal descriptions of ethnic and socioeconomic characteristics of participants, affect the 

generalizabaility of the outcomes of this review. Another aspect affecting the generalizability 

of the review findings is the oversampling of females. In addition, the lack of attention to 

lifespan concerns particularly among adult populations with T1DM over the age of 50 years 

and limited reporting of comorbid conditions may have impacted the analyses of outcomes.

Implications for Research and Practice

Although the DSME research is moving in the direction of evaluating PROMs, specifically 

QoL, this investigative focus is in its infancy. The plethora of QoL measures, many of 

which measure different types of QoL, contribute to difficulty in comparing findings 

between studies (Table 1). Although many diabetes-specific QoL measures exist, some 

lack strong validity in specific populations, especially older adults.78 Measures that are 

validated in specific age-groups are not validated across the lifespan, limiting longitudinal 

assessment of diabetes-specific QoL. Lastly, these measures are not validated across cultures 

or countries and may not be easily comparable internationally. Future studies should focus 

on development of these measures.

These are an important considerations for research and practice of Diabetes Care Education 

Specialists because diabetes has broad physical and psychosocial impacts on individuals 

and their families; these need to be considered when assessing QoL outcomes. Some 

literature2,4 confirms the importance of assessing disease-related burdens for physical, 

mental, and behavioral impacts, and for a more comprehensive assessment of QoL 

outcomes. ADCES’s Vision, along with the organization’s support of the 2017 Beyond A1C 

consensus statement,14 emphasize the importance of Diabetes Care Education Specialists in 

leading research and practice initiatives that incorporate assessments of components of QoL 

across the lifespan for people with T1DM.

The findings of this study specifically support the need for research that prompts evidence-

based practice for people with T1DM in the following areas: 1) incorporating QoL and its 

components as a primary research outcome; 2) consistently using validated diabetes-specific 

measures of QoL in concert with generic instruments; 3) assessing the burden of evolving 

technologies on general and diabetes-specific QoL; 4) including direct clinician interaction 

as a component of technological-enabled DSMES interventions; 5) integrating a team 

approach in DSMES delivery; 6) expanding QoL research to diversify study populations 

with respect to gender, race, ethnicity, age (older adult), and social determinents of health; 7) 

connecting study interventions to the defined components of DSMES (ie ADCES7 Self-Care 

Behaviors™); and 8) including longer duration follow-up in studies evaluating QoL in 

people with T1DM. Our recommendations can only be implemented if stronger, validated 

measures for diabetes-related QoL across the lifespan are developed and utilized.
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Conclusions

This systematic review demonstrated that DSME has the potential to influence QoL 

outcomes in people with T1DM. However, due to the mixed findings related to 

heterogeneity of the tools and DSME used in the retained studies, more standardized 

methods are needed to delineate impact on a broader range of factors that in turn influence 

QoL. Future research and practice must address person-specific characteristics, family and 

environmental factors, and social determinants of health.
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Figure 1: 
PRISMA49 Flow Diagram
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Figure 2: 
Risk of Bias Data for QoL Outcome Assessment
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Figure 3: 
Risk of Bias Data for A1C Outcome Assessment
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Table 1:

The Most Commonly Used of the Established Quality of Life (QoL) Measures

Quality of Life (QoL) 
Measure

Population Length of 
Measure

Sub-scales Scoring direction

Diabetes-specific QoL Measures

Diabetes Quality of Life 
(DQOL)37

Adolescents and adults 46 items Satisfaction, impact, worry, social/
vocational worry

Lower scores 
indicate better QoL

Diabetes Quality of Life-
Youth scale (DQOL-Y)38

Children and 
adolescents

52 items Diabetes life satisfaction, disease 
impact, and disease-related worries

Higher scores 
indicate better QoL

Short form of the Diabetes 
Quality of Life-Youth scale 
(DQOLY-SF) 39

Children and 
adolescents

21 items Impact, worry, and parental concern Higher scores 
indicate better QoL

Diabetes-Specific Quality of 
Life Scale (DSQOLS)38

Persons with T1DM 64 items Daily restrictions and burdens, treatment 
goals, and treatment satisfaction

Higher scores 
indicate better QoL

Audit of Diabetes-Dependent 
Quality of Life (ADDQOL)40

Persons with T1DM or 
T2DM

19 items Impact of diabetes on life domains (e.g., 
work social, family life; enjoyment; 
worries)

Higher scores 
indicate less negative 
impact of diabetes 
on QoL

Pediatric Quality of Life 
Inventory (PedsQL™) 3.2 
Type 1 Diabetes Module5

5–18 years old: child 
self-report
2–18 years old: parent 
proxy-report

28 items Diabetes symptoms, treatment barriers, 
treatment adherence,
worry, and communication

Higher scores 
indicate better QoL

DQOL Brief Clinical 
Inventory (DQOL-B)41

Adults with T1DM or 
T2DM

15 items Satisfaction with diabetes control and 
self-care behaviors

Higher scores 
indicate better QoL

Generic QoL Measures

Pediatric Quality of Life 
Inventory (PedsQL™) 4.0 
Generic Core Scales42

5–18 years old: child 
self-report
2–18 years old: parent 
proxy-report

23 items Physical functioning and psychosocial 
functioning (emotional, social, and 
school functioning)

Higher scores 
indicate better QoL

PedsQL™ Family Impact 
Module43

Parent self-report from 
child’s health

36 items Physical, emotional, social, cognitive 
functioning, communication, worry, 
family daily activities, and family 
relationships

Higher scores 
indicate better QoL

Short Form-36 Health Survey 
Questionnaire (SF-36) 44

General population 36 items Limitations in physical activities 
because of health problems, limitations 
in social activities because of physical 
or emotional problems, limitations in 
usual role activities because of physical 
health problems, bodily pain, general 
mental health, limitations in usual 
role activities because of emotional 
problems, vitality, and general health 
perceptions

Higher scores 
indicate better QoL

European Quality of Life-5 
Dimensions (EQ-5D)45

General population 5 items Mobility, self-care, usual activities, 
pain/discomfort, anxiety/depression

Lower scores 
indicate no problems 
(ex: 11221)
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Table 4.

Outcomes in Retained Studies

First Author, 
Year

QoL (Measurement Tool)
P= Primary

S= Secondary

A1C
P= Primary

S= Secondary

Other
Psychosocial Outcomes

Christie et al54 

2014
PedsQL™ general and diabetes module child and 
parental (S)
IG vs CG: NS for both
Within groups: NR

S
12 or 24 months
IG vs CG: NS

NR

Christie et al55 

2016
PedsQL™ general and diabetes module child and 
parental (S)
IG vs CG: NS for both
Within groups: NR

P
12 or 24 months
IG vs CG: NS

NR

Dinneen et al57,59

2009, 2013
DSQOL (S)
IG vs CG: NS
Within groups: NR

P
18 months
IG vs CG: NS

Anxiety
IG vs CG: NS
Depression
IG vs CG: NS
Diabetes
Distress
IG vs CG:NS
Within groups
Anxiety
↓ IG and CG: (P<0.001)
Depression
↓ IG and CG: (P<0.001)
Diabetes Distress
↓ IG and CG: (P<0.001)
Burden of Living with Diabetes: NR

Ellis et al53 2019 DQOL-Y (P)
IG vs CG: NS
Within groups: ↑ IG only: (P=0.001)
CG: no change

P
IG vs CG: NS
↓ IG (P=0.05) and ↑ in 
CG: NS

NR

Fiallo-Scharer et 
al43

2019

PedsQL™- Diabetes-specific
PedsQL™- General Parent Family Impact Module 
(P)
Youth
IG and CG: NS
Within groups: NR
Parents (youth ages 8–12 years)
IG vs CG: NS
IG vs CG at one site
(P <0.05)
Within groups: NR

S
IG vs CG: NS

NR

Guo et al60 2020 QoL Scale for Children and Adolescents: Chinese 
Version (S)
School Aged
IG vs CG (P= 0.06)
Within groups: NR
Adolescents
IG vs CG: NS
Within groups: NR

S
IG vs CG: NS

School-aged children
Positive coping
↑ IG vs CG
(P <0.001)
Self-efficacy among school-aged 
children in ↑IG vs CG (P=0.017)
Adolescents
Positive coping
IG vs CG:NS
Self-efficacy among
IG vs CG: NS

Ismail et al44

2008
DQOL (S)
IG (MET+ CBT) vs CG: NS
IG (MET) vs CG: NS
Within groups: NR

P
3 months only
↓ IG (MET+CBT) vs CG 
(P = 0.007)
12 months
↓ IG (MET) vs CG: NS

Depression
IG vs CG:NS
Hypoglycemia Fear
IG vs CG: NS

Ismail et al61

2010
QALYs from SF-36 and EQ-5D (S)
IG (MET+ CBT) vs CG: NS
IG (MET) vs CG: NS
IG (MET) vs CG: NS
Within groups: NR

P
12 months only
↓ IG (MET+CBT) vs CG 
(P = 0.008)
↓ IG (MET) vs CG: NS

Depression
IG (MET+ CBT) vs CG: NS
IG (MET) vs CG: NS
IG (MET) vs MET: NS
Hypoglycemia fear:
IG (MET+ CBT) vs CG: NS
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First Author, 
Year

QoL (Measurement Tool)
P= Primary

S= Secondary

A1C
P= Primary

S= Secondary

Other
Psychosocial Outcomes

↓ IG (MET+CBT) vs to 
MET group: NS

IG (MET) vs CG: NS
IG (MET) vs MET: NS

Kirwan et al62 

2013
DQOL (S)
IG and CG: NS
Within group: NR

P
↓ IG vs CG (P < 0.001)

Self-efficacy
IG vs CG:NS

Mayer-Davis63 

2018
PedsQL™-General (S)
Youth
↓ IG vs CG: (P=0.009)
Within groups: NR
Parental
IG vs CG: NS
Within groups: NR

P
IG vs CG: NS

Depression
↓IG vs CG: (P=0.05)
Motivation
↑IG vs CG: (P=0.011)
Social Problem Solving
↑IG vs CG: (P=0.024)
Fear of Hypoglycemia
Helplessness Worry Sub-scale
↑IG vs CG: (P=0.036)
Parent Maintain High Blood Glucose 
Sub-scale
↓IG vs CG: (P=0.051)
Youth Maintain High Blood 
Glucose, Youth Worry about Social 
Consequences, Parent Helplessness, 
Parent Worry about Social 
Consequences Subscales
IG vs CG: NS
Diabetes Family Conflict – Youth
IG vs CG: NS
Diabetes Family Conflict – Parent
↓IG vs CG: (P=0.001)

Mitchell et al64 

2018
PedsQL™ 4.0 Generic Core Scale and PedsQL™ 
3.0 T1DM Module (P)
Child/teenage and Parental
IG vs CG: NS
Within groups: NR

NR NR

Murphy et al65 

2012
DQOLY-SF- 3 sub-scales Impact, Worry and 
Parental Involvement (S)
Impact, Worry, Parental Involvement sub-scales
Adolescents and Parents
IG vs CG: NS
Within groups: NR

P
3 and 12 months
IG vs CG: NS

Family Responsibility
IG vs CG: NS
Problem Areas in Diabetes – Parent’s 
distress
IG vs CG: NS

Newton et 
al662013

DQOL-Y (P)
IG vs CG: NS
Within groups: NS

NR Self-efficacy
IG vs CG: NS

Noyes et al45

2020
PedsQL™-diabetes (P) PedsQL™- general and 
EQ-5D (S)
Child –
PedsQL™-General
3 and 6-months follow-up
IG vs CG: NS
Within groups:
↓ IG: (P=0.024)
Control: NS
PedsQL™-Diabetes
3 and 6-month follow-up
Total score
↓IG vs CG (P=0.020)
Worry sub-scale
↓IG vs CG at 3 months
(P=0.008)
Worry subscale 3 to 6-months
↑IG vs CG (P=0.028)
Treatment Barriers subscale 3 to 6 months
↓IG vs CG (P=0.042)
Treatment Adherence sub-scale 3 to 6 months
↓IG vs CG (P=0.009)
Communication subscale
↓IG vs CG (P=0.008) 3 to 6 months
Diabetes Symptoms subscale 3 to 6 months
↓IG vs CG (NS)

S
6 months
↓ IG vs CG: NS

NR
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First Author, 
Year

QoL (Measurement Tool)
P= Primary

S= Secondary

A1C
P= Primary

S= Secondary

Other
Psychosocial Outcomes

Parent
IG vs CG: NS
Within groups: NR

Price et al56 2016 PedsQL™-diabetes
PedsQL™-general (P)
Adolescent
PedsQL™-general
↑ IG vs CG: 6 months (P=0.04); 12 months (P=0.04)
Psychosocial Subscale
6 months
↑ IG vs CG: (P=0.049)
Within groups: NR
24 months
IG vs CG: NS
Within groups: NR
PedsQL™-diabetes
6, 12, 24 months
IG vs CG: NS
Within groups: NR
Parental
PedsQL™-general
6, 12, and 24 months
IG vs CG: NS
Within groups: NR

P
6, 12, 24 months
↓ IG vs CG: NS

Self-efficacy 6 months
↓IG vs CG: (P=0.01)
Self-efficacy 12 months
↓IG vs CG: (P=0.02)
Fear of hypoglycemia
IG vs CG: (NS)

Pyatak et al58 

2018
Diabetes-related QoL (ADDQOL) (S)
Not reported separately for T1DM

P
↓ IG vs CG: (P = 0.01)

Not reported separately for T1DM

Sanchez-
Hernandez et al67

2018

EsDQoL, Spanish (S)
IG vs CG: NS
Within groups
↑ IG (P<0.001)
CG: NS

P
↓ IG vs CG (unchanged): 
NS

Fear of hypoglycemia
IG vs CG: NS
Depression
IG vs CG: NS
Anxiety state
IG vs CG: NS
Anxiety trait
IG vs CG: NS

Trento et al68

2011
DQOL, Italian (P)
IG vs CG: NS
Within groups
↑ IG (P<0.0001)
↑CG (P<0.0001)

S
30 months
↓ IG vs CG (P<0.05)

NR

Weigner et al69 

2011
DQOL (S)
Not reported separately for Type of Diabetes
T1DM x time: NS

P
Not reported separately 
for
T1DM by intervention 
group

Diabetes; Specific Self-efficacy; 
Diabetes Distress;
Depression
Anxiety;
Coping Style
Not reported separately for
T1DM by intervention group

Abbreviations: QoL, quality of life; A1C, glycated hemoglobin A1C; PedsQL™, Pediatric Quality of Life Inventory; IG, intervention group; 
CG, Control Group; NS, not-significant; NR, not reported; DSQOL, Diabetes-specific Quality of Life Scale; DQOL-Y, Diabetes Quality of 
Life-Youth scale; DQOL, Diabetes-Quality of Life Scale; MET, Motivational Enhancement Therapy; CBT, Cognitive Behavior Therapy; QALY, 
quality-adjusted life-years; EQ-5D, European Quality of Life-5 Dimensions; ADDQOL, Audit of Diabetes Dependent Quality of Life; T1DM, 
Type 1 Diabetes Mellitus; EsDQoL, Spanish version of Jacobson’s Diabetes Quality of Life questionnaire
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Table 5:

Study Characteristics for Statistically Significant Improvements in Quality of Life

Study QoL Measure (generic or diabetes 
specific): Person reporting

Participants Educational Intervention Interventionist 
Types

Ellis et al53 Diabetes specific: Adolescents 
intervention group only (P=0.001)
Between group: NR

Adolescent patients 
(10–18 years old) and 
caregivers

6-month DSME group 
intervention (10 structured 
modules)

Community health 
workers

Fiallo-Scharer 
et al43

1. Diabetes specific: Children: NS
2. General: Parents intervention 
group 1 site only. (P <0.05)
Between group: NS

Pediatric patients (8–
16 years old) and 
caregivers

9-month self-management 
intervention (small-group 
education for patient barriers)

Trained professional 
facilitators

Sanchez-
Hernandez et 
al67

Diabetes specific: Adult patients 
intervention group only (P=0.0001)
Between group: NS

Adults (>18 years old) 12-month DSME intervention 
(5-day group education with 
continued access)

Nurses and 
physicians

Mayer-Davis et 
al63

1. General: Adolescents IG vs CG 
(P=0.009)
2. General: Parents IG vs CG: NS

Adolescent patients 
(13–16 years old) and 
caregivers

18-month FLEX intervention 
(self-management, motivational 
interviewing, problem-solving, 
and family communication)

Care coach nurse or 
dietitian

Guo et al60 General: Children and young adults
IG vs CG
School aged (P=0.016) Adolescent: 
NS

Pediatric and young 
adult patients (8–20 
years old)

5-month follow-up. Coping 
skills training intervention (2-
day group camp and monthly 
calls)

Nurses

Price et al56 General: Adolescents
IG vs CG 6 and 12 months (P=0.04)
24 months: NS
Parents: NS
Diabetes specific: Adolescents: NS
Parents: NS

Adolescent patients 
(11–16 years old) and 
caregivers

5-day group intervention 
(carbohydrate counting, insulin 
adjustment, complications)

Nurse and dietitian 
team

Trento et al68 Diabetes specific: Adult patients
Within IG and CG (P<0.0001)
IG vs CG: NS

Adults (30–50 years 
old)

30-month carbohydrate counting 
intervention (8 group education 
sessions)

doctor, dietitian, 
nurse

Abbreviations: IG, Intervention Group; CG, Control Group; NR, not reported, NS; Not significant; DSME, Diabetes Self-Management Education
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