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ABSTRACT

Introduction: The prevalence of Type 2 diabetes mellitus (T2DM) is rising worldwide. Patients frequently struggle with 
controlling their diabetes and need the assistance of caregivers for effective self-management because managing dia-
betes requires a variety of strategies, including diet, glucose monitoring, and exercise. This study aimed to examine the 
effect of caregiver involvement in T2DM education within a community on patients’ diabetes care outcomes.

Methods: Based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, a systematic 
review of all published studies from the earliest record to May 2022 that reported adult caregivers of T2DM patients who 
participated in educational interventions concerning diabetes management and that reported one or more outcomes 
of the interventions were conducted. Four databases were used, including PubMed, Cochrane Library, EMBASE, and 
CINAHL. The meta-analysis focused on glycated hemoglobin (HbA1c) levels among randomized controlled trials (RCTs), 
with additional attention to lipid levels. Review Manager 5.4 was used to perform this meta-analysis.

Results: A total of 17 out of 683 studies were synthesized. Involvement of caregivers in T2DM education is shown 
to reduce body mass index and HbA1c. This involvement also improves patients’ knowledge, physical activity, and 
self-efficacy, but the effect on medication adherence varies. A meta-analysis of six RCT studies shows that caregiver 
involvement in T2DM education reduced pooled HbA1c levels by 0.83 (95% Confidence interval: −1.27–−0.38) com-
pared to involvement (p = 0.0003). Meta-analysis of three types of lipids (low-density lipoprotein, total cholesterol, 
and high-density lipoprotein) showed no strong evidence that caregiver participation in diabetes education improved 
lipid levels.

Conclusions: Caregivers play key roles in diabetes management and can contribute to improving patient HbA1c levels. 
Future research should focus on enhancing caregiver participation in T2DM education.
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INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a major public health 
concern (1,2), and the International Diabetes Federation 
predicts that the number of T2DM patients will continue 
to rise (3). Although blood glucose levels can be controlled 
through diet, exercise, and/or medication adherence, glucose 
management remains challenging for those with T2DM. 
Community-based diabetes management programs have 
been implemented in response to these challenges. The pre-
vious studies show that patients who participated in com-
munity-based diabetes programs lowered their fasting blood 
glucose levels or improved other health indicators related 
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to diabetes (i.e., glycated hemoglobin level (HbA1c), blood 
pressure, exercise behavior) (4,5). Despite these community 
efforts, the prevalence of T2DM-related hospitalizations 
is still increasing and ultimately causing high health-care 
expenditures (6-8), which indicates further improvements 
are needed in diabetes management in the community.
Diabetes education is provided to patients through a vari-
ety of channels. For example, diabetes self-management 
education and support (DSME/S) is provided through 
hospitals, health facilities, and community health cen-
ter programs (9). Despite the availability of educational 
resources, patients continue to struggle in managing 
their diabetes due to the complexity of glucose man-
agement (10). To effectively manage diabetes, active 
efforts to change lifestyle activities such as adherence to 
medication, glucose monitoring, diet, and exercise are 
required (11). Thus, patients with T2DM often need 
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assistance from their caregivers to effectively manage 
T2DM in the community.
Caregivers often share responsibility in managing disease. 
They can provide significant support to the patient in follow-
ing medical treatment recommendations or in self-manage-
ment activities (such as through making grocery purchases, 
refilling prescriptions, or transporting patients to appoint-
ments), and may also provide psychological support (12). 
Due to the importance of the caregiver’s role, patient-care-
giver involvement and education in diabetes management 
have recently been highlighted. Supportive caregivers 
(e.g., spouses or family members) can improve the quality 
of life and self-management of diabetes patients (13). On 
the other hand, a lack of support from family members 
could negatively impact medication compliance and blood 
glucose levels (12). The previous research indicates that 
caregiver involvement in diabetes management is a critical 
component of successfully managing T2DM at home and 
in the community. Especially given the distinctive envi-
ronmental characteristics of communities as compared to 
hospital settings, the presence of caregivers, the degree of 
care participation, and caregiver education can impact the 
self-management of diabetes patients.
A recent meta-analysis by Kodama et al. (14) examined the 
effectiveness of family-oriented diabetes programs on glyce-
mic control among both Type 1 and Type 2 diabetes patients 
of all ages and found that participation in the analyzed inter-
vention programs decreased mean HbA1c (14). Despite this 
study providing important insights into the effects of family 
involvement in diabetes care, stratifying analysis and review 
by caregiver dynamic, diabetes type, and age group can pro-
vide a more precise picture of the relationships among var-
ious factors. Moreover, this study was conducted in 2019 
with the data collection performed in 2017, and only exper-
imental studies with HbA1c as an outcome were included 
in the study. According to the Cochrane Handbook, reviews 
are recommended to be updated approximately every 
5.5 years (15). Other recent studies only looked at certain 
areas of diabetes management, such as foot ulcers (16). Our 
study not only investigates experimental studies but also 
observational studies with behavioral outcomes, thus pro-
viding a more comprehensive understanding of the subject 
area with more recent data.
The purpose of this study is to find out the effect of caregiver 
participation in diabetes education on patient health. To this 
end, we conducted a systematic literature review to exam-
ine the association between caregiver involvement in adult 
T2DM education within a community setting and patients’ 
diabetes care outcomes. The outcomes focused on are biologi-
cal results (e.g., HbA1c level) and self-management outcomes 
(e.g., diabetes knowledge). Further, a meta-analysis was con-
ducted to determine the effectiveness of caregiver involve-
ment in T2DM education on HbA1c levels and lipid levels. 
The results from this study will help diabetes educators and 
policymakers make decisions about whether to include care-
givers in providing more effective patient diabetes education.

METHODS
A systematic literature search was conducted using four 
electronic databases (i.e., PubMed, Cochrane Library, 

EMBASE, and the Cumulative Index to Nursing and Allied 
Health Literature) on research published from the earliest 
record to May 2022. Medical Subject Headings (MeSH) 
terms and keywords were utilized, such as “diabetes melli-
tus, Type 2,” “diabetes self-management education,” “care-
givers,” “home care,” and “community health.” A full list of 
search terms used and the total number of studies identified 
from each database are presented in Table 1.
This study used a PICO-SD (Participants, Intervention, 
Comparison, Outcomes, Study Design [SD]) tool as fol-
lows: (1) Population (P), Type 2 diabetes patients and care-
givers; (2) Intervention (I), patient diabetes education with 
caregivers (with interventions including self-management 
education, health education); (3) Comparison (C), usual 
care (without caregivers) or no control group; (4) Outcome 
(O), biological results (e.g., HbA1c level), self-management 
outcomes (e.g., diabetes knowledge); and (5) SD, inter-
ventional studies including RCTs. Furthermore, a manual 
search was conducted using the reference lists of all the 
included studies.
According to the Centers for Disease Control and 
Prevention, a caregiver is a person who provides care to 
someone who needs some ongoing assistance with every-
day tasks on a regular or daily basis (17). Caregivers are 
referred to as either “formal” or “informal.” Informal care-
givers, also called family caregivers, provide care to friends 
or family, typically without payment (18). In this study, 
“caregiver” refers to informal caregivers who are not pro-
fessional healthcare providers, personal care workers, or 
home health aides. In other words, caregivers in this study 
include those who live with the patient and care for the 
patient (e.g., spouses, adult children, friends, and cohabi-
tants). We reviewed studies that included caregivers in the 
education of adults with diabetes in the home and com-
munity, but not in hospitals. The specific inclusion criteria 
were as follows.
Inclusion criteria were (1) adult patients (age≥18  years) 
with T2DM, (2) caregivers (age ≥18  years) who partici-
pated in diabetes management education, (3) interventional 
SD (e.g., randomized control trials or quasi-experimental 
study), (4) reported one or more care outcomes (e.g., phys-
ical activity, HbA1c level), (5) published in peer-reviewed 
journals, and (6) written in English. Exclusion criteria were 
(1) study protocol for a randomized controlled trial, (2) sys-
tematic reviews or meta-analysis, and (3) inpatient setting.
All identified studies were imported into a citation manage-
ment tool (EndNote), then duplicate studies were removed 
using the “find duplicates” function and manually (19). 
Three authors (JK, JS, and AT) independently conducted 
title/abstract screening of studies using Covidence system-
atic review software. Then, a full-text review was conducted 
for the final selection. Any discrepancies were resolved 
through weekly discussion between all authors until a final 
consensus was achieved. The details of the selection process 
are presented in Figure 1.
All authors independently conducted data extraction and 
quality assessments of the included studies. The following 
variables were extracted and used to synthesize the findings: 
SD/setting, country of study origin, study aim, sample size, 
and eligibility for study participation, characteristics of 
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TABLE 1. Search terms
PubMed

1 “Diabetes Mellitus”[Mesh] OR “Diabetes Mellitus, Type 2” [Mesh] OR “Diabetes Mellitus” [Title/Abstract] OR “Diabetes Mellitus” 
OR “diabetes” [Title/Abstract] OR “diabetes” OR “T2DM”[Title/Abstract] OR "T2DM" OR “diabetic” [Title/Abstract] OR “diabetic” OR 
“type 2 diabetes” [Title/Abstract] OR “type 2 diabetes”

871,580

2 “Independent Living” [Mesh] OR “independent living” OR “community-dwelling” OR “community based multicenter” OR “community 
health” OR “Home Care Services” [Mesh] OR “Home Care Services, Hospital-Based” [Mesh] OR “Home Care Agenes” [Mesh] 
OR “Home Nursing” [Mesh] OR “Home Care Agenes” [Mesh] OR “Community Health Services” [Mesh] OR “home care” OR 
“community setting” OR “community” OR “outpatient”

1,223,512

3 Patient Education [MeSH Major Topic] OR Self-care [MeSH Major Topic] OR “patient education” OR “diabetes education” OR “diabetes 
self-management education” OR “diabetes patient education” OR “diabetes education program” OR “education program” OR “health 
education” OR “educational intervention” OR “supportive educational intervention” OR “Early Intervention, Educational” [Mesh]

262,788

4 “patient’s family” OR “family-based” OR “couple-based” OR “care-partner” OR “in-home supporter” OR “Friends” [Mesh] OR 
“caregiver” OR “supporter” OR “care giver” OR “spouse” OR “family caregiver” OR “informal caregiver” OR “care taker” OR 
“Caregivers” [Mesh] OR family [MeSH Major Topic]

275,356

5 “Diabetes Mellitus, Type 1” [Mesh] OR “T1DM” [Title/Abstract] OR “T1DM” OR “type 1 diabetes” [Title/Abstract] OR “type 1 
diabetes” OR “Child” [Mesh] OR “Child”

2,517,622

6 1 AND 2 AND 3 AND 4 NOT 5 103
CINAHL

S1 TI “diabetes” OR TI “diabetes Mellitus, Type 2” OR TI “T2DM” OR TI “diabetes mellitus” 115,667
S2 “Independent Living” OR “independent living” OR “community-dwelling” OR “community based multicenter” OR “community health” 

OR “Home Care Services” OR “Home Care Agencies” OR “Home Nursing” OR “Home Care Agencies” OR “Community Health 
Services” OR “home care” OR “community setting” OR “community” OR “outpatient”

451,784

S3 ((MH “Patient Education”) OR (MH “Education”) OR (MH “Adult Education”) OR (MH “Education, Non-Traditional”)) OR (“diabetes 
education” OR (“education in diabetes” OR “nursing education” OR “patient education”))

163,502

S4 (MH “Dependent Families”) OR (MH “Family”) OR “family caregiver” OR “supporter” OR “spouse” OR “family caregiver” OR “informal 
caregiver” OR “caretaker” OR “caregiver” OR “patient’s family” OR “family-based” OR “couple-based” OR “care-partner” OR 
“in-home supporter” OR “supporter” OR “care giver” OR “spouse” OR “family caregiver” OR “informal caregiver” OR “care taker”

102,265

S5 (MH “Diabetes Mellitus, Type 1”) OR (MH “Child”) 528,906
S6 S1 AND S2 AND S3 AND S4 NOT s5 35

EMBASE
#1 “diabetes mellitus” OR “non insulin dependent diabetes mellitus” OR “diabetes” OR “T2DM” OR “diabetic” OR “type 2 diabetes” 1,465,363
#2 “independent living” OR “community-dwelling” OR “community dwelling person” OR “community based multicenter” OR 

“community health” OR “community care” OR “home care services” OR “home care” OR “community setting” OR “outpatient care”
383,209

#3 “patient education” OR “patient engagement” OR “self-care” OR “self management support” OR “diabetes education” OR “diabetes 
self-management education” OR “diabetes patient education” OR “diabetes education program” OR “education program” OR “health 
education” OR “educational intervention” OR “supportive educational intervention” OR “medical education” OR “early intervention”

807,962

#4 “caregiver” OR “informal caregiver” OR “informal caregiving” OR “family” OR “patient’s family” OR “family-based” OR “supporter” 
OR “care partner” OR “couple-based” OR “in-home supporter” OR “spouse”

1,671,672

#5 “child” OR “pediatrics” OR “insulin dependent diabetes mellitus” OR “t1dm” OR “type 1 diabetes” 3,882,593
#6 #1 AND #2 AND #3 AND #4 NOT #5 460

MEDLINE
1 Diabetes Mellitus/or Diabetes Mellitus, Type 2/ or “non insulin dependent diabetes mellitus”. mp. or t2dm.mp. or type 2 diabetes.mp. 31,2471
2 Independent Living/or community-dwelling.mp. or Community Health Services/or community based.mp. or community health.mp. 

or community care.mp. or Home Care Services/or home care.mp. or outpatient care.mp. or Ambulatory Care/
258,765

3 Patient Education as Topic/or diabetes education.mp. or Health Education/ or Early Intervention, Educational/ or self-management 
education.mp. or education program.mp. or educational intervention.mp.

168,117

4 Caregiver.mp. or Caregivers/ or informal caregiver.mp. or informal caregiving.mp. or family.mp or family-based.mp. or supporter.
mp. or care partner.mp. or couple-based.mp.

1,037,498

5 Diabetes Mellitus, Type 1/or type 1 dm.mp. or insulin dependent diabetes mellitus.mp. or t1dm.mp. or type 1 diabetes.mp. or Child/ 
or child.mp.

2,316,571

6 (1 and 2 and 3 and 4) not 5 80

study participants (e.g., demographics and comorbidities), 
type of caregiver involved (e.g., partner, adult children), 
characteristics of caregiver (e.g., demographics), the inter-
vention of caregiver education utilized, outcome measure-
ment, and reported study outcomes.
Based on the SD, two appraisal tools were used to evaluate 
the quality of included studies. A Cochrane risk-of-bias tool 
(RoB) was used for RCTs, and a Risk of Bias Assessment 
Tool for Non-Randomized Studies (RoBANS) was used for 
non-randomized studies (20,21). The quality appraisal was 

validated by three authors (JK, JS, and AT), and any dis-
crepancies were resolved during group discussions.
This study was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (22). The included literature was qualita-
tively synthesized and the results of randomized controlled 
trials (RCTs) that studied the effect of caregiver involvement 
in diabetes education on HbA1c and lipids were included 
for meta-analysis. Qualitative synthesis was performed to 
meet the synthesis without meta-analysis guidelines (23).
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FIGURE 1. Flow diagram of the literature search according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines.

A descriptive analysis was performed on the characteristics 
of all the participants in the included studies (n = 17) if 
made available by those studies, using the mean and stan-
dard deviation (SD). However, for the following demo-
graphics, the mean and SD values were calculated and 
presented only for the studies that provided the relevant 
information. Those characteristics are diabetes duration 
(n = 8), comorbidity (n = 10), mean age of caregivers 
(n = 6), and gender of caregivers (n = 6).
The results of the qualitative synthesis were primarily 
divided into two groups: Biological indicators and behav-
ioral indicators (or self-management indicators). This is 
because the characteristics of clinical results and behavioral 
outcome indicators are distinct. Thus, we as clinical experts, 
including a certified diabetes educator, determined that it 
would be more appropriate to analyze the biological and 
behavioral indicators separately in examining the impact 
of the intervention. In addition, many studies examined 
behavioral outcomes for caregivers’ participation in diabe-
tes education, thus excluding these studies would lead to a 
loss of significant scientific evidence. Therefore, we deter-
mined that presenting behavioral results rather than just 
the clinical results would make the research findings more 
comprehensive. Since HbA1c is directly related to the level 

of diabetes, it is considered the primary outcome among 
clinical indicators in our study. The results of the qualitative 
synthesis were presented as the mean (standard deviation), 
median, and range of each result value. The summary of the 
effect estimates pre- and post-intervention is also supplied, 
together with the p-value.
Of all the included studies, only RCTs that examined 
HbA1c and lipids as an outcome were included for the 
meta-analysis. RCT studies were excluded from the synthe-
sis if they met the following criteria: A study that received 
a low-quality rating in the quality assessment (e.g., one in 
which a high bias was identified in most domains according 
to the RoB) (24); a study in which pre- and post-outcome 
values were not sufficiently presented to perform meta-anal-
ysis (25); a study difficult to compare with other studies due 
to the presence of numerous intervention groups (26). The 
size of the effect was calculated using Review Manager 5.4 
(RevMan) provided by The Cochrane Collaboration (27) 
and heterogeneity was estimated using the χ2 test and the 
standard I2 test. The Cochrane Handbook defines moderate 
heterogeneity as 50–75% between studies (28,29). Because 
of some heterogeneity between studies, a random-effects 
meta-analysis model was used to calculate the effect size for 
each study and the pooled HbA1c effects across the studies. 
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The effect size of the result value was presented as mean dif-
ference. To identify potential causes of heterogeneity, sub-
group analyses were performed. Meta-analysis was consid-
ered for other indicators, but only HbA1c and lipids were 
found to be eligible.

RESULTS
The study selection process is depicted in Figure 1. A total 
of 683 studies were initially identified: 678 studies from 
the database search and five studies from the manual 
search. After duplicates were removed (n = 247), additional 
studies were excluded after title and abstract screening 
(n = 356). A total of 80 studies were included in full-text 
reviews, and 63 studies were excluded for failure to meet 
inclusion criteria. In total, 17 studies were included for 
qualitative analysis in this systematic review, and six RCTs 
were included for quantitative analysis in the meta-analy-
sis (30-35). HbA1c levels in all six studies were analyzed, 
but only some of the six were used in the analysis of lip-
ids, depending on the type(s) examined in a given study. 
More specifically, low-density lipoprotein (LDL) and 
High-density lipoprotein (HDL) were analyzed using two 
articles (30,34), while total cholesterol (TC) was analyzed 
using three articles (30,34,35).
Of all the studies, 9  (52.9%) were RCTs (24-26,30-35), 
and 8  (47.1%) were quasi-experimental or pre-post stud-
ies (36-43), published between 2002 and 2020. Studies 
were conducted in seven different countries: Chile (n = 1), 
China (n = 2), Iran (n = 2), Ireland (n = 1), Taiwan (n = 1), 
Thailand (n = 2), and the United States (n = 8). The com-
bined total number of study participants was 2350 with a 
median of 140 (range 27–268). All studies were conducted 
in outpatient or community settings (e.g., home or church). 
The major aim of the included studies was to investigate 
the effectiveness/impact of caregiver-involved educational 
intervention on T2DM patient outcomes. A full list of data 
extraction is shown in Table 2.
The risk of bias for the nine RCT studies is shown in 
Figure 2. Overall, the risk of bias in most domains was low 
for all of the studies except one (24). The most frequently 
reported “low risk of bias” domain was selective reporting, 
and the most commonly reported “high or unknown risk 
of bias” domain was blinding of participants and personnel. 
Figure 3 shows the risk of bias for eight non-RCT studies. 
Among non-RCT studies, selective outcome reporting bias 
was the most frequently reported “low risk” area. In most 
studies, the risk of bias was low in the participant selection 
and measurement exposure domains, and it was “unclear” 
in blinding of outcome assessment domain.
All 17 studies included in our qualitative analysis reported 
the age, gender, and HbA1c levels of the patients. Overall, 
the mean age of the included patients (n = 1816) was 
55.15  years (SD 4.59). More than half of patients were 
female (62.74%). In general, the diabetes of patients was 
poorly controlled, with an average HbA1c of 8.67% (SD 
1.17; range 6.0–10.46%). The duration of diabetes was 
reported in eight studies and was 7.66 years on average (SD 
2.37; range 3.4–10.6). In addition, ten studies reported 
patient comorbidity, with over 60% of patients having at 
least one comorbidity (e.g., hypertension, hyperlipidemia, 

FIGURE 2. Methodological quality assessment based on the Cochrane 
Risk of Bias (RoB) tool for randomized controlled trials. Note: +: low risk; -: 
high risk; ?: unclear risk.

FIGURE 3. Methodological quality assessment based on the Risk of Bias 
Assessment tool for Non-randomized Studies (RoBANS) for non-random-
ized studies. Note: +: low risk; -: high risk; ?: unclear risk.

cardiovascular disease). Among the studies that provided 
caregiver demographic information (n = 6), the mean age of 
caregivers was 51.1 years (SD 7.17), and 63% were female. 
All 17 studies presented the caregiver as a family member, 
but the type of family member designated varied from a 
spouse, relative, or significant other, including friends. In 
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TABLE 2. Characteristics of included studies
Author (year) Partipants (n)/Eligibility/

Characteristics
Type of Caregiver and 
Characteristics 

Intervention/
Duration

Biological Outcomes 
Measured/Results

Behavioral 
Outcomes 
Measured/Results

Cai and Hu, (2016) 
China

• n=57 (IG=29; CG=28)
•  Eligibility: (1) self-reported 

a diagnosis of T2DM for 
more than 1 year (2) age 
 ≥ 18 years (3) HbA1c  
≥ 7.0%

•  Patient characteristics:  
Age (mean, years) 65.3, 
Female: 61.4%, Mean 
duration of DM: 7.18 years, 
treatment of medication: 
78.5%, Complications 
(e.g., coronary artery 
disease, retinopathy, or 
renal damage): 61.4%, 
Baseline HbAlc: 7.74%

•  Type: Family members 
(1) living in the same 
household with the 
partipant with T2DM; 
and (2) age ≥ 18 years.

•  Characteristics: mean 
age 63.4 years

•  Diabetes 
knowledge and 
self-management 
activities based 
on 4 prinpal 
sources of 
self-efficacy.

•  Intervention 
Duration: 
(1) IG had 7 one-
hour sessions, 
with 2 homes 
(sessions 1 & 
7 visits and 5 
weekly group 
sessions 2-6);  
(2) CG had usual 
care, including 
10-15-minute 
home visits every 
quarter. 

•  Study Duration: 3 
months

•  HbA1c reductions in 
the IG: HbA1c 7.93% to 
6.93% (p<0.001)

•  BMI reduction in the 
IG: 24.39 kg/m2 to 
23.27 kg/m2 

•  Waist rcumference 
reduction in the IG: 
86.8 cm to 84.1 cm

•  Improved diabetes 
knowledge in the 
IG: significantly 
improved diabetes 
knowledge 
(F=92.77, 
p<0.001)

•  Improvement in 
self-efficacy and 
self-care activities 
in the IG:  
F=66.73 and 
F=63.35, 
respectively, all 
p<0.001

•  Improved health-
related quality of 
life: Partipants 
with T2DM in 
the intervention 
group significantly 
improved both 
physical (F=21.73, 
p<0.001) and 
mental  
(F=26.72, 
p<0.001) 
components of 
health-related 
quality of life

García-Huidobro 
et al., (2011) Chile

• n=243
•  Eligibility: (1) T2DM, (2) 

age between 18 and 70 
years (3) recent HbA1c 
≥7.0% in past 3 months, 
(4) living with a significant 
family member, (5) not 
hospitalized in 3 months 
preceding the Hb1AC 
measure

• Patient characteristics: 
1.  IC: n=83; Female % (n):  

61 (73); Age (years):  
53.4 (±8.1); HbA1c (%): 
10.3 (±2.0)

2.  CC1, n=76; Female % (n): 
50 (65); Age (years):  
53.5 (±9.8); HbA1c (%): 
 9.5 (±2.2)

3.  CC2 n=84; Female % (n):  
53 (62); Age (years):  
56.2 (±9.4); HbA1c (%):  
9.3 (±1.6)

•  Type: Family members 
(1) living in the 
same household, (2) 
significant family 

•  Number of family 
members in the same 
house: 

IG=3.9 (±2.4), CC1=3.4 
(±1.7), CC2=4.0 (±2.4)

•  Intervention 
group: Each 
patient should 
have had 
partipated in 2 
family meetings 
or home visits, 
1 individual 
counseling 
session, 1 
counseling 
session with 
relatives, 1 multi-
family educational 
session

•  Intervention 
Duration: 12 
months

•  Study Duration: 
12 months

•  HbA1c reductions: 
Significantly reduced in 
the intervention clinic 
from 10.3 to 9.2%

(p<0.001) and in Control 
Clinic 1 from 9.5 to 8.6% 
(p<0.01): not significantly 
different between clinics
•  During the second 

6-month period, 
the patients in the 
intervention clinic 
significantly improved 
their HbA1c (p<0.001) 
compared to the control 
patients

•  A statistically significant 
reduction of 0.9% 
in HbA1c after the 
implementation of a 
family program in the 
intervention clinic for  
12 months

•  Improvement 
in Depressive 
symptoms: 
Significant 
reduction in 
depressive 
symptoms in the 
intervention clinic 
compared to CC1/
CC2

•  No significant 
changes between 
groups in family 
functioning style, 
health behaviors, 
medication 
adherence, and 
knowledge of 
diabetes (between 
baseline and  
12 months)

Gilliland et al., 
(2002) USA

• n=104
•  Eligibility: All Native 

American with T2DM, 
>18 years, physically and 
mentally able

• Patient characteristics:
1.  FF: Age 60.2 years, 

Female:72%, Duration 
of DM 8.1 years, HbA1c 
8.3%, 

• Type: Family and 
friends:  
• Characteristics: N/S

1.  FF group: 
received 
culturally 
appropriate 
DM education 
materials, skill 
building, and 
soal support 
provided by FF

•  HbA1c: The UC arm 
showed a statistically 
significant increase in 
adjusted mean HbA1c 
change (1.2%, p=0.001)

N/S
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Behavioral 
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Gilliland et al., 
(2002) USA

2.  One-on-One (OO): Age 
59.9 years, Female: 74%, 
Duration of DM: 8.3 years, 
HbA1c 9.2%,

3.  UC: Age 60.2 years, 
Female: 91%; Duration of 
DM: 10.0 years; HbA1c: 
7.9%

2.  OO group: same 
intervention but 
in one-on-one 
appointment)

3.  UC group: usual 
medical care 
and delayed 
intervention 1 year

•  Intervention 
Duration: 6 weeks 
apart session for 
10 months

•  Study Duration: 
 4 years

•  Decreased BP in FF 
group: Diastolic blood 
pressure decreased by 
6 mmHg in the FF arm 
of the intervention and 
remained unchanged 
in the OO and UC arms 
(p=0.02)

Hemmati 
Maslakpak  
et al., (2017) Iran

•  n=90 patients, equal 
groups of 30 members in 
three groups: (1) a face-to-
face education group, (2) a 
telephone-based education 
group, (3) a control group

•  Eligibility: (1) patients 
having a known history 
of type 2 (noninsulin 
requiring) diabetes 
confirmed by a specialist. 
(2) 18 ≤ age ≤ 55  
(3) patients having no 
underlying health problems 
(4) patients and their family 
members having reading 
and writing literacy

•  Patient characteristics: 
Age (mean, years) 49.9, 
Female: 43.3%

Overall self-care by each 
group: control (58.83), 
face-to-face (49.36), phone 
(56.13); HbA1c by each 
group (%): control (1.7), face-
to-face (1.5), phone (1.1)
• Duration of DM: 10.3 years

Designated family 
member (one fixed 
member for each patient)
• esignated family N/S

Interventions: 
appropriate diet 
and exerse, 
blood glucose 
monitoring, foot 
ulcer prevention, 
and adherence to 
medication
Two experimental 
groups via different 
delivery methods: 
Group 1: face-to-
face family-oriented 
education; Group 
2: telephone-based 
family-oriented 
education group; 
Group 3: control 
group received 
usual education
•  Intervention 

Duration: 3 
months

•  Study Duration: 3 
months 

•  Fasting blood glucose 
and HbA1c: despite the 
decreasing trend in the 
intervention groups, this 
change did not reach 
statistical significance

Improved Triglycerides 
(p=0.003) and Cholesterol 
after the intervention 
(p=0.02)

• Self-care scores:
1.  Significant 

differences 
among group 1 
(100.82±14.56), 
group 2 
(92.93±11.09), 
and group 3 
(49.46±16.35) 
(p=0.0001)

2.  Overall self-
care scores: 
significantly 
higher in face-to-
face education 
group than the 
telephone-based 
group (p=0.011) 

•  Dietary adherence: 
significantly higher 
mean score in 
the face-to-face 
group than in the 
telephone- based 
group (p=0.043)

•  Physical activity: 
significantly 
higher scores in 
the face-to-face 
group than in the 
telephone- based 
group (p=0.04)

Hu et al., (2014) 
USA

•  n=73 (36 patients and 37 
family members)

•  Eligibility: (1) self-
identification as Hispanic, (2) 
age ≥18 years (3) self-report 
of a medical diagnosis of 
T2DM, and (4) an adult family 
member willing to partipate

•  Patient characteristics: Age 
(mean, years) 50 (SD=11), 
Female: 75%, average  
BMI: 35.1±5.6 kg/m², 
Average HbA1c=8.1%  
(65 mmol/mol)±2.2 (range, 
5.3% [34 mmol/mol] to 
13.0% [119 mmol/mol]), and 
60% had HbA1c >7.0% (53 
mmol/mol), 72% had fewer 
than 12 years of education

• n=37 family members
•  Eligibility: (1) residence 

in the patient’s 
household and (2) age 
≥18 years. Partipants 
and family members 
had to be able to speak 
either Spanish or 
English

•  Age (years.) 
40.6 (SD=13.1); 
Female 70%, 
BMI 32.7±4.9 kg/m² 
Obese: 70%

•  Patients and family 
members attended 
a culturally 
tailored diabetes 
educational 
program taught in 
Spanish

•  Intervention 
Duration: 8 weeks

•  Study Duration:  
3 months  
(1 month 
follow-up) 

•  HbA1c reductions: 
HbA1c decreased 
by 0.41% (percent 
change: −4.9%) on 
average among patients 
from pre-intervention 
to 1-month post-
intervention  
(p=0.0683)

•  BP: Systolic blood 
pressure significantly 
improved (p=0.0124).

•  LDL reduction: decrease 
in LDL of 10.6 mg/dL 
after 1 month, but not 
statistically significant 
(p=0.0788)

•  Significant 
improvements 
in diabetes self-
efficacy (p<0.0001)

•  Significant 
improvements 
in diabetes 
knowledge 
score (mean 
difference=5.89,  
p<0.0001)

TABLE 2. (Continued)
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Hu et al., (2016) 
USA

•  n=186 (Hispanic patients 
with Type 2 diabetes and 
their family groups; 92 
patients and 94 family 
members)

•  n=92 patients (51 in 
intervention, 41 in control)

•  Eligibility: (1) community-
dwelling, (2) self-
identification as Hispanic, 
(3) age ≥18 years. (4) 
self-identification as having 
a medical diagnosis of 
T2DM, and (5) an adult 
family member willing to 
participate in the study

•  Patient characteristics: 
Patients (n=92): Age (mean, 
years.) 49.4, Female: 59%, 
Baseline mean HbA1c: 
74 mmol/mol (8.9%), 
about half of patients were 
on lipid lowering (49%) 
and hypertensive (52%) 
medications

•  n=94 family members 
(52 in intervention, 42 in 
control)

•  Eligibility: (1) residence 
in the same household 
as the participant with 
diabetes and (2) age 
≥18 years

• Characteristics: N/S

•  8-week culturally 
tailored diabetes 
educational 
program delivered 
in Spanish: 
total 12 hours 
of information 
on risk factors, 
symptoms, 
medications etc.

•  Intervention 
Duration: 8 weeks

•  Study Duration: 3 
years

•  HbA1c reductions: 
Mean HbA1c in the 
intervention group 
from baseline 8.5% 
[65 mmol/mol] to 
7.7% (61 mmol/mol) 
and from baseline 
9.4% [79 mmol/mol] to 
8.7% (72 mmol/mol) 
in the attention control 
group at post-intervention  
(p=0.020) Significant 
differences between 
groups at 1-month post-
intervention follow-up: 

(I mean=7.7% [61 mmol/
mol] vs. C mean=9.0% 
[75 mmol/mol],
p=0.005)

•  Self-management: 
significant changes 
in diabetes 
knowledge scores 
(p<0.001),

Self-efficacy scores 
(p=0.007), and 
family support 
scores 
(p=0.028) over time

Kang et al., (2010) 
Taiwan

•  n=67 FPIC group (n=33) 
and to the CC group (n=34)

•  Eligibility: (1) Age >20 
years, (2) T2DM, (3) on 
oral hypoglycemic therapy, 
(4) poor glycemic control 
(HbA1c >7.0%)

•  Patient characteristics: 
Age (mean, years.) 53.5, 
Female: 46.4%, HbA1c 
(%):9.25 Mean duration of 
DM: 3.4 years, Baseline 
mean HbA1c: 9.15%, 
comorbidities: 87.5% 
with hypertension or 
hyperlipidemia, living with 
family member: 98.2%

Primary family members 
co-habited with patients 
before intervention. 
(e.g., spouse, parent, 
significant other, or 
additional important 
relative)
•  Characteristics: Women 

(71.4%), Most of them 
are spouses (78.5%), 
adult children (17%).

Three individual 
educational 
sessions, 2-day long 
group educational 
sessions, a 
monthly telephone 
discussion with 
question-and-
answer session 
(25–30 min)
All participants 
were given diabetes 
handouts about 
diet, medication, 
physical activity and 
exercise, and eye 
and foot self-care
•  Intervention 

Duration: 6 
months 

•  Study Duration: 
23 months

•  HbA1c: Family 
partnership intervention 
care group patients 
HbA1c level decrease 
more than conventional 
care group (mean 
difference 1.35% vs. 
0.93%) but no significant 
differences in the 
reduction of hemoglobin 
HbA1c levels (p=0.46)

•  BMI: a small reduction 
in BMI but not significant 
(p=0.35)

•  Significant 
differences in the 
scores of positive 
and negative 
family-supportive 
behaviors, 
knowledge of 
diabetes, attitudes 
about diabetes 
between the 
groups (all p<0.05) 
Family partnership 
intervention care 
group presented 
more development 
in diabetes self-
care behaviors 
than conventional 
care group but 
not statistically 
significant between 
two groups 
(p=0.605)

Keogh et al., (2011) 
Ireland

• n=121 (IG=60; CG=61)
•  1) CGGt al., (1) age 

≥18years, (2) T2DM 
more than 1 year (3) poor 
glycemic control  
(HbA1c >8.0%)

•  Patient characteristics: 
Age (mean, years) 58.63, 
Female: 36.4%, Baseline 
mean HbA1c: 9.18%, 
comorbidities: hypertension 
40.2%, Mean duration of 
DM: 9.4 years

•  Tomor: Family members 
(1) must be ≥)18 years  
(2) have no history of 
diabetes (3) defined 
as a person who has a 
close relationship with 
the patient and makes 
regular contact (No 
need to live together or 
be blood relative)

•  Characteristics: 
Age (mean, years) 
51; Female: 69.1%, 
Spouses (76.4%), adult 
children (23.5%)

•  3 weekly 
sessions provided 
by a health 
psychologist, 2 
sessions held at 
the patient regular 
contact (No need 
to live together or 
be blood relative)-
minute follow-up 
telephone call 

•  Intervention 
Duration: 3 weeks

•  Study Duration: 6 
months

•  HbA1c reductions: 
−0.65% in IG; group 
difference in changes in 
HbA1c was −0.4%

(IG: 8.4% [SD=0.99%] vs. 
CG: 8.8% [SD=1.36%]; 
p=0.04)
The intervention was 
most effective in those 
with the poorest control at 
baseline (HbA1c>9.5%) 
(intervention 8.7% 
[SD=1.16%, n=15] vs. 
control 9.9% [SD=1.31%, 
n=15]; p=0.01)
•  No differences in Blood 

pressure and BMI

•  Statistically 
significant 
improvements 
in beliefs about 
diabetes, 
psychological 
well-being, diet, 
exercise, self –
efficacy, and family 
support (p<0.01)
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Kutob et al., (2014) 
USA

•  n=39 participants  
(20 primary participants,  
19 accompanying support)

•  Eligibility: Participants 
between the ages of 18 
and 70; have at least one 
risk factor for T2DM as 
defined by the American 
Diabetes Association

•  Patient characteristics: 
Age (range in years): 
49.2±11.0, Female (n)=13 
(65%), White (non-
Hispanic) (n)=11 (55.0%), 
Education: College 
graduate (n)=9 (45.0%), 
Health Insurance: Group 
plan (n)=12 (60.0%). 
Baseline HbA1c: 6%

•  Type: Adults support 
person (family member 
or friend) (n=19)

• Characteristics:
Age (range in years): 
46.4±13.7, Female 
(n)=14 (73.7%), White 
(non-Hispanic) (n) = 13 
(68.4%)
Education: Some College 
(n)=12 (63.2%)
Health Insurance: Group 
plan (n)=11 (57.9%)

•  Participants had 
group office visits 
to be educated 
in behavior 
modification on 
reducing lifestyle-
related risk 
factors

•  Intervention 
Duration:  
6 months (office 
visit every  
2 weeks, total  
12 visits)

•  Study Duration: 
12 months

•  Reduction in the total 
number of predefined, 
modifiable risk factors 
(i.e., body mass 
index n25 kg/mbody 
masscircumference c88 
cm [women], s102 cm 
[men]; blood pressure  
140/90 mm Hg; HbA1c 
≥5.7%; fasting insulin 
≥15 μU/mL; glycemic 
index ≥52.5% [women], 
≥53.4% [men]; and 
physical activity 
<150 min/wk)

•  Primary participants’ 
risk factors decreased 
approximately 15% 
immediately after the 
6-month intervention 
(absolute reduction of 1.1 
risk factors) and increased 
to ~20% reduction 1-year 
post-intervention (absolute 
reduction of 1.4 risk 
factors)

•  Weight Loss: 
For those who 
completed 
the group visit 
intervention, 
regardless of 
paired status at 
the intervention’s 
end, 15% 
achieved a 5% 
or greater weight 
loss immediately 
post-intervention.

•  Decreased of 
fasting insulin 
use: In post-
intervention, 
fasting insulin 
delinked by 
4.8 µU/mL in the 
16 participants 
without diabetes 
and with baseline 
insulin u 
15 µU/mL  
(95%, –12.1, 2.6).

McElfish et al., 
(2015) USA

• n=27 participants
• Eligibility: n/s
•  Patient characteristics: 

Age (range in years): 18 
-44 (57%), Female: 77%, 
Education: High school 
graduates or less (71%), 
Uninsured (56%), Baseline 
HbA1c: 8.1%

• Type: Family members
• Characteristics: N/S

•  Participants 
received a total 
of 10 hours 
of diabetes 
education

•  Intervention 
Duration:  
6 weekly sessions

•  Study Duration:  
6 weeks

•  HbA1c reductions: 
post-intervention data 
showed a decrease of 
0.7% (percent change 
of −7%)

•  BMI: pre-intervention 
31.2±5.0, post-
intervention: 31. ±5.6 
(not significant)

N/S

McElfish et al., 
(2019) USA

•  n=221 participants 
(Adapted-Family diabetes 
self-management group 
(in home setting) = 
110, Standard diabetes 
self-management group 
(community setting) = 111)

•  Eligibility: (1) aged 18 and 
older, (2) Participants in the 
adapted DSME arm were 
required to invite one or 
more adult (aged  
18 and up) family members

•  Patient characteristics: 
Age (median age 52, range 
31–80 years), Female: 
58.8%, Baseline mean 
HbA1c: 10.46%

•  Type: Family members 
age ≥18 years

• Characteristics: N/S

•  10 hours of 
education 
covering eight 
core elements 
across sessions

•  Adapted-Family 
diabetes self- 
management 
group: 
education with 
community-based 
participatory 
research 
approach 
received in home 
setting with family 
members 
Standard diabetes 
self-management 
group: education 
received in 
community setting 
without family 
members

•  Intervention 
Duration: 8 weeks

•  Study Duration:  
3 years

•  HbA1c 
Participants in the 
adapted DSME arm 
had significantly lower 
mean HbA1c levels 
immediately (-0.61%;  
p = 0.038) and  
12 months (-0.77%,  
p = 0.013) later than 
those in the standard 
DSME arm.

•  Total Cholesterol 
A significantly higher 
drop in total cholesterol 
than those in the control 
group (−12.50 mg/dL; 
p=0.019)

N/S
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McElfish et al., 
(2020) USA

•  n=221 participants 
(Adapted-Family diabetes 
self-management group 
(in home setting) = 
110, Standard diabetes 
self-management group 
(community setting) = 111)

•  Eligibility: (1) aged 18 and 
older, (2) Participants in the 
adapted DSME arm were 
required to invite one or 
more adult (aged 18 and 
up) family members. 

•  Patient characteristics: 
Age (median age 52, range 
31–80 years), Female: 
58.8%, Baseline mean 
HbA1c: 10.46%

• Type: Family members
• Characteristics: N/S

•  10 hours of 
education 
covering eight 
core elements 
across sessions

•  Adapted-Family 
diabetes self- 
management 
group: 10 hours 
of education 
covering 
eight core 
elements with 
community-based 
participatory 
research (CBPR) 
approach. 
Focusing heavily 
on the importance 
of engaging all 
family members

•  Intervention 
Duration: 8 weeks

•  Study Duration:  
3 years

•  HbA1c 
Adapted family DSME 
group was associated 
with greater reductions 
than the Standard 
DSME group 

The hours of intervention 
received (hours of 
attendance) have 
significant effect on 
reduction of HbA1c 
(p=0.046)

N/S

McElfish et al., 
(2020) USA

•  n=20 (Participants, T2DM 
patients (n=10), their family 
members (n=10)

•  Eligibility: (1) Marshallese 
(2) 18 years of age or 
older (3) T2DM (HbA1c 
≥l6.5%) (4) at least 1 family 
member willing to partipate 
in the study (5) partipants 
were excluded if they had 
previously partipated in 
DSME within the past 
5years

•  Patient characteristics: 
Age (mean 59.3 year), 
Female: 70%, Education 
(80% less than a high 
school education), Baseline 
HbA1c: 9.1%

• Type: Family members
• Characteristics:
Age: (mean 55.8 years), 
Female (50%)
Education (70% less than 
a high school education)

•  10 hours of 
Adapted-Family 
DSME delivered 
over 8 weeks 

(eight classes of 75 
minutes each)
•  Intervention 

Duration: 8 weeks
•  Study Duration: 

12 weeks

•  HbA1c reduction: mean 
decrease HbA1c of 
0.7% but not statistically 
significant

•  BMI increase: mean 
increase BMI of 0.2kg/
m2 but not statistically 
significant

•  LDL reduction: mean 
decrease LDL of 2.1 mg/
dL but not statistically 
significant (p>0.05)

•  HDL increase: mean 
increase HDL of  
2.7mg/dL but not 
statistically significant

•  SBP and DBP decrease: 
mean decrease SBP of 
10.9 mmHg and DBP 
of 1.0 mmHg but not 
statistically significant

N/S

Shi et al., (2016) 
China

•  n=120 (FIG, n=60 and SIG, 
n=60)

•  Eligibility: (1) T2DM, (2) 
completed education 
courses for 4 times, (3) age 
>18 years old

•  Patient characteristics: Age 
(mean, years): FIG=57.8 
(±13.5); SIG=57.10 (±11.4), 
Male (%): FIG 32 (53.3); 
SIG 26 (43.3), baseline 
HbA1c (%): FIG 9.73 
(±2.00); SIG 10.05 (±1.68)

• Type: Family members
• Characteristics: 
47 spouses (78.3%), 
6 parents, 5 children 
(8.3%), 2 siblings

FIG: health 
education for both 
patients and their 
family members 
SIG: health 
education for 
patient alone
•  Intervention 

Duration: 4 months 
(4 lessons with a 
monthly cycle)

•  Study Duration: 2 
years

•  HbA1c reduction: 
−4.29% in FIG; −2.34% 
in SIG

•  BMI decrease: −1.78 in 
FIG, −0.5 in SIG

•  Improvement in 
self-management 
measured by 
KAP (Knowledge, 
Attitude, Practice) 
score: +32.6 in 
FIG, while +20.9 
in SIG

•  Improvement 
in Quality of life 
measured by 
SF-36: +14.3 in 
FIG, while +3.2 
in SIG 
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Tabasi et al., (2014) 
Iran

• N = 91 (IG = 45; CG = 46) 
•  Eligibility: (1) Age >30 

years., (2) T2DM, (3) 
poor glycemic control 
(HbA1c> 7.0%), (4) on oral 
hypoglycemic therapy or 
insulin

•  Patient characteristics: Age 
(mean, years.) 53.6 (7.58), 
Female: 52.7%, Mean 
duration of DM: 10.56 
years, Baseline HbA1c: 
8.35%

•  Type: Family members 
were defined as those 
over 18 years old, 
having a blood relative 
and to be living with 
a patient and were 
identified by the patient 

•  Characteristics: The 
main supporting family 
member is spouses in 
both groups (82.35%)

•  The key persons 
of family members 
in the intervention 
group are divided 
into small groups 
(2–20 persons) 
according to 
their educational 
needs. Education 
on the importance 
of medication 
adherence and 
family support 
behavior was 
carried out.

•  Intervention 
Duration: 3 
sessions about 
40–60 min

•  Study Duration:  
3 months

•  HbA1c reduction: The 
mean change of HbA1c 
decreased 1.2%±0.96 in 
intervention group and 
increased to 0.3%±0.91 
in control group 
(p<0.001) 

•  Significant 
difference in 
medication 
adherence scale: 
the mean score 
of before and 
after intervention 
MMAS (Morisky 
medication 
adherence scale) 
in intervention 
group (p<0.001) 

•  Significant 
difference 
in diabetes 
soal support 
questioner: 
Significant 
difference in the 
mean score of 
before and after 
intervention DSSQ 
in both group  
(p<0.001)

Wichit et al., (2017) 
Thailand

• n=140 
• (IG=70; CG=70) 
•  Eligibility: (1) age ≥35 

years, (2) T2DM, (3) fasting 
plasma glucose levels 
≥ 140 mg/dl

•  Patient’s characteristics: 
Age (mean, years) 58.4, 
Female: 72.9%, Baseline 
mean HbA1c: 6.7%, 
comorbidities: 80.7%, 
taking two or more 
hypoglycemic agents: 
72.2%, Duration of DM: 
5.7 years

•  Type: Family member 
included: (1) living in 
the same residence 
with the patient, 
(2) being a spouse, 
child, grandchild, 
sibling, or friend, (3) 
aged ≥ 18 years

• Characteristics: N/S

Family-oriented 
self-management 
program
•  Intervention 

Duration:
9 weeks (three 
education sessions 
delivered at 
baseline, week 5, 
week 9)
Study Duration: 
13 weeks

HbA1c: no decrease in 
IC nor CG, but significant 
risk (1% increase) in CG 
after 13 weeks

•  The intervention 
arm had 
significantly better 
self-management, 
self-efficacy, 
outcome 
expectations, 
and diabetes 
knowledge than 
the controls 
(p<0.001, 
respectively).

• IG increased the 
diabetes knowledge 
score by 3.3 points 
self-management 
score by 14.3 points 
self-efficacy score 
by 10.8 points

Withidpanyawong  
et al., (2019) 
Thailand

• n=180 (IG=88, CG=92)
•  Eligibility: (1) age ≥ 30 

years, (2) T2DM, (3) 
on oral meds, (4) poor 
glycemic control  
(HbA1c >7.0%)

•  Patient characteristics: 
Age (mean, years) 59.3, 
Female: 76.8%, Baseline 
mean HbA1c: 9.14%, 
comorbidities: hypertension 
67.2%, hyperlipidemia 
87.8%, CVD 4.4%, 
Duration of DM: 5.9 years

•  Type: Family members 
(1) living in the same 
household,  
(2) a spouse or 
significant relative,  
(3) aged ≥ 18 years

•  Characteristics: Age 
(mean, years) 49.5; 
Female: 43.8%; More 
than half of the family 
members were spouses 
(62.25%), Adult children 
(30.65%)

Education package 
for participants and 
their relatives
•  Intervention 

Duration: 9 
months (4 visits)

•  Study Duration: 9 
months

•  HbA1c reductions: 
−1.37% in IG; group 
difference in the 
changes of HbA1c was 
−1.16%

•  LDL reduction: −0.43 
mmol/L in IG

(p=0.002); group 
difference −0.36 mmol/L
(p=0.041)
•  Decrease in systolic/

diastolic BP: group 
difference −5.83 mmHg 
in Systolic BP, −4.06 
mmHg in Diastolic BP

•  Improvement in 
knowledge for 
both patients and 
caregivers in IG 
and patients in CG.

•  Improvement in 
positive family 
support in IG: 
change of 9.6 
in IG; group 
difference 3.18 

•  Improvement in pill 
count (%): change 
of 92% in IG; group 
difference 3.83% 

•  Improvement 
in self-efficacy: 
change of 4.4 
in IG; group 
difference 0.98

TABLE 2. (Continued)
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addition, nine studies required that family members live 
in the same residence as patients in their SDs, whereas the 
remaining eight studies did not require cohabitation or did 
not present residency status as inclusion criteria. Of these 
different types of family caregivers involved, the majority 
were spouses (63%) followed by adult children (13.5%). 
On the other hand, three studies included friends as care-
givers along with family members (33,37,40).
The duration of the intervention ranged from 3  weeks 
to 12  months. The majority of the educational interven-
tions aimed to enhance family members’ knowledge of 
diabetes and their active support. The contents of edu-
cation programs included an introduction to diabetes, 
healthy dietary options (e.g., healthy fats, reducing con-
sumption of sugar-sweetened beverages, high-quality pro-
tein), increasing physical activity, and coping strategies 
(26,30,31,33-39,41,42). Seven studies included educa-
tional content on the importance of medication adherence 
in diabetes management (30,32,35,36,38,39,42). One 
study focused on individual counseling, group counseling 
with relatives, or multi-family educational sessions (24). 
The educational program in another study concentrated on 
skill-building and social support (40).
HbA1c and body mass index (BMI) decreased as a result of 
caregiver involvement in T2DM education; however, the 
effects on lipid profiles were inconsistent. Involving a care-
giver in T2DM education could also significantly increase 
a patient’s diabetes knowledge, level of physical activity, 
and self-efficacy, but the impact on medication adherence 
varied.
All studies measured changes in HbA1c as a metric of the 
effectiveness of caregiver education. Overall, HbA1c sig-
nificantly decreased by 1.21% after a given educational 
intervention (range 0.41–4.3%). However, three studies 
reported that there was no statistically significant improve-
ment between intervention versus control groups, although 
HbA1c levels decreased over time (26,30,38).
Nine studies examined changes in patients’ lipid profiles. 
Some studies found that after caregiver participation in 
T2DM education, patients exhibited significant improve-
ment in LDL, TC, and triglycerides (26,34,35). However, 
most studies showed no statistically significant change 
between pre-  and post-tests or between intervention and 
control groups. LDL was used as an outcome indicator 
in five studies, and in one study, LDL decreased by 0.36 
mmol/L (p = 0.041) following intervention (34). In four 
studies, LDL was lowered, although the reductions were 
not significant (p > 0.05) (30,38,41,43). Five studies treated 
HDL as an outcome indicator, and HDL value increased or 
decreased depending on the study, but none of the findings 
were statistically significant (p > 0.05) (30,34,36,41,43). In 
two of the five studies that used TC as an outcome indica-
tor, it was significantly decreased by 18.24 mg/dL (range: 
12.50–23.97  mg/dL) (p < 0.05) (26,35). In the rest of 
the three studies, TC dropped, but it was not significant 
(p > 0.05) (30,34,40). Triglycerides were treated in four 
studies, and only one study found significant improvement 
compared to the control group (p = 0.003) (26). In the other 
three studies, there was no statistically significant change 
between the intervention and control groups (34,40,41).

Nine studies reported weight-related patient outcomes, 
and the results varied. Two studies reported significant 
reductions in BMI by 1% after caregiver involvement in 
T2DM education (range 1.12–1.28%) (41,42). Three 
studies reported a reduction in BMI, but it was not sig-
nificant (30,35,38). Two studies reported no difference in 
BMI in the group with caregiver involvement in T2DM 
education (31,34). Two studies reported a slight but not 
statistically significant increase in BMI (36,43).
Six studies that reported on diabetes knowledge revealed 
variations in patient knowledge before and after inter-
ventions. The caregiver involvement in T2DM education 
group had significantly higher diabetes knowledge scores 
in two studies that examined diabetes knowledge using 
the Diabetes Knowledge Questionnaire (33,34). Other 
studies that assessed diabetes knowledge using the Spoken 
Knowledge of Diabetes in Low Literacy Patients with 
Diabetes tool also revealed gains in diabetes knowledge over 
time (38,39). In addition, Cai and Hu found that between 
pre-  and post-intervention, the mean diabetes knowledge 
score increased by 161% (41). Likewise, where Kang 
et al. utilized knowledge and attitude toward the diabetes 
questionnaire, authors reported an increase in the mean 
difference score for patients in the family partnership inter-
vention care group compared to the control group (5.32 vs. 
2.32, respectively) (30).
Physical activity was examined in four studies. In two 
studies (26,31), physical activity significantly improved 
by a minimum of 1.55 times to a maximum of 2.18 times 
after family participation intervention (p < 0.01), while the 
other two studies found no significant difference (24,38). 
Physical activity was measured using various question-
naire items, such as the number of physical activity days, 
the number of walking days per week, and the degree of 
participation in moderate-intensity activities or sedentary 
activities. Physical activity was queried as one in a set of 
health behavior questions, or with questionnaires such as 
the Summary of Diabetes Self-Care Activities (SDSCA) 
and the International Physical Activity Questionnaire.
Adherence to diabetes medication was measured in two 
studies (26,34). One study used the Morisky Medication 
Adherence Scale and found that the intervention group 
participants showed greater score increases than those in 
the control group (34). However, the other study, which 
observed differences in medication adherence using SDSCA 
measures, did not report any improvement in medication 
adherence (26).
In three studies (31,33,39), the intervention group showed 
a significant improvement in diabetes self-efficacy com-
pared to the control group. In a study conducted by Cai 
and Hu, compared to the control group, the intervention 
group demonstrated a statistically significant improve-
ment in diabetes management self-efficacy when observed 
from baseline to 3-month follow-up (41). Similarly, 
Withidpanyawong et al. (34) investigated diabetes self-effi-
cacy and reported that at 9 months follow-up, self-efficacy 
scores were significantly higher in the intervention group 
with a group difference of 0.98 (0.68 vs. 1.67). The study 
by Hu et al. (39) reported that self-efficacy in the interven-
tion group increased by 33%.
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As a result of HbA1c meta-analysis, the heterogene-
ity between studies was moderately heterogeneous with 
an I2 value of 60%. The meta-analysis for six RCT stud-
ies showed that the group with caregiver involvement in 
T2DM education was associated with pooled HbA1c levels 
0.83 (95% Confidence interval [CI]: −1.27–−0.38) lower 
than the control group (p = 0.0003) (Figure 4). Subgroup 
analyses were performed to identify the potential source of 
heterogeneity. We checked subgroups of patients’ gender, 
study duration (3 vs. 6 vs. ≥8 months), duration of diabe-
tes (≤6 years vs. >6 years), and types of caregivers (family 
vs. family and friend). We found no statistically significant 
differences except types of caregivers. However, a far smaller 
number of trials and participants contributed data to the 
family and friend subgroup (One trial, 70 participants) 
than to the family subgroup (Four trials, 227 participants), 
meaning that the analysis is unlikely to produce useful 
findings. The results of the meta-analysis of three types of 
lipids (LDL, TC, and HDL) showed no strong evidence 
that caregiver participation in diabetes education improved 
lipid levels. The p-value for LDL was 0.15 (95%: −13.68–
2.07), the p-value for TC was 0.18  (95%: −12.39–2.36), 
and the p-value for HDL was 0.82  (95%: −1.47–1.85). 
Heterogeneity (I2) was 0% in all three cases. A meta-anal-
ysis was not possible for triglycerides given that of the four 
studies that reported triglyceride as an indicator, there were 
only two RCT studies, and one of the RCT studies had 
multiple intervention groups, making them unsuitable for 
comparison with other studies.

DISCUSSION
This study aimed to explore the association between care-
giver involvement in T2DM education interventions 
and patient care outcomes. Through this review, we have 
identified that caregiver involvement in T2DM education 
reduced HbA1c by 0.83 (95%: −1.27–−0.38) (p = 0.0003). 
Our findings regarding the impact of caregiver interven-
tion on the reduction of HbA1c are also supported by a 
previous meta-analysis study that examined the impact 
of peer support interventions (44). Thus, although not a 
causal relationship, this suggests that diabetes education in 
which caregivers participated improved the patient’s phys-
ical activity and medication intake and indirectly led to 
improvement in HbA1c. There was no strong evidence that 
caregiver participation in diabetes education improved lipid 
levels. Since only two or three limited studies were used in 
the lipid meta-analysis, additional research on the effect of 
the intervention is needed.
Caregivers play key roles in the management of diabetes 
not only by enhancing patient knowledge of diabetes but 

FIGURE 4. Meta-analyses on the effect of caregiver involvement in T2DM education on HbA1c.

also by reinforcing the patients’ self-care skills (45,46). The 
majority of included studies focused on imparting knowl-
edge on T2DM, such as introduction to diabetes or the 
importance of both healthy dietary options and increasing 
physical activity. Only one included study, conducted by 
García-Huidobro et al., focused on skill-building or social 
support in addition to knowledge (24). However, knowl-
edge is not enough to manage T2DM; rather, self-care skills 
are more critical to improving glucose control. Therefore, 
cultivating patient and caregiver skills should be taken into 
consideration in caregiver involvement in T2DM educa-
tion. Such skills may include carb counting ability for a 
diabetes meal plan or monitoring glucose levels using a glu-
cometer. In addition, only two studies focused on counsel-
ing or social support (24,40). Given that caregiver burden 
can affect patient outcomes (47-49), individual counseling 
or social support should also be included in caregiver edu-
cation programs for successful T2DM management.
In the included studies, several patient characteristics and 
performance measurements were inconsistent, thereby pos-
sibly contributing to discrepancies in the study results. For 
example, the care patients’ duration of T2DM varied from 
3.4 to 10.6 years. As the duration can influence the effec-
tiveness of DM self-management, caregiver education on 
managing glucose and modifying patient behavior may be 
less effective for patients with long-standing T2DM (50). 
Therefore, educational interventions for the caregiver 
should take into consideration patients’ duration of dis-
ease and should be individually tailored to be regular, more 
intense, and reinforced with sustained encouragement.
In addition, family participation has been emphasized in 
diabetes management, but previous meta-analysis research 
did not examine in detail the characteristics of the fam-
ily (14). The present study comprehensively explored differ-
ent types of caregivers with a scope not limited to the family, 
and their demographic characteristics. We also investigated 
whether a tailored intervention takes these caregivers’ fac-
tors into account during the intervention. The type of care-
giver varied from family members, including those living 
in the same residence, to friends. A  family member who 
mostly stays with the patient in the same place has more 
opportunities to encourage beneficial patient behavior 
based on the knowledge they learned from caregiver educa-
tion (51). Moreover, the majority of caregivers were spouses 
or adult children. Considering the included studies were 
conducted in different countries, the expectations and role 
of caregivers may differ across cultures. For example, adult 
children of Asian ethnicity are socialized to have a greater 
sense of filial obligation and caregiving burden where such 
is a strong cultural norm (52,53). Hence, the participation 
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of caregivers in patients’ diabetes education should be tai-
lored to each country’s situation and role expectations to 
improve outcomes. Caring for a loved one with a chronic 
disease such as T2DM involves a number of challenges, 
both physical and mental. Therefore, to reduce caregiver 
burden while achieving optimal outcomes in patient care, 
caregiver characteristics including demographics, cogni-
tive function, physical condition, and psychological pro-
files should be considered when developing educational 
programs.
There are several limitations to this systematic review that 
are worth noting. First, as we only have six RCT studies 
in the meta-analysis, we did not analyze the funnel plot. 
If there are under ten studies eligible for analysis, the 
Cochrane Handbook advises against using the funnel plot 
to observe publication bias. The authors conducted a for-
mal search of the gray literature, which may have other-
wise helped overcome publication bias. Second, as is the 
nature of the caregiver-involved intervention, all included 
studies have a potential performance bias due to incom-
pletely blinded research. Third, there was significant vari-
ability in the study outcome measurements, impairing the 
confidence that can be drawn from the results. Fourth, this 
study provided only an overview of the effectiveness of vari-
ous caregiver-involved interventions, with the interventions 
very briefly summarized. Therefore, clinicians will need to 
refer directly to cited articles to gain a sufficiently detailed 
understanding of the interventions studied for potential 
application. Fifth, as both a pilot study and its associated 
RCT study targeting the same population were included 
in the study, the results of the family intervention effect 
may have been somewhat inflated (35,43). Finally, only 
six articles with small sample sizes were included in this 
meta-analysis; therefore, homogeneity power and effect size 
were limited in this review. Despite the limitations of this 
study, the results imply that caregivers are not simply sup-
porters and observers but important subjects to be consid-
ered along with patients for diabetes education. Therefore, 
community health-care providers and policymakers should 
consider involving caregivers at an early stage when educat-
ing people with diabetes. In addition, when organizing an 
education program, it is vital to consider the content for 
improving caregiver skills so that the caregiver can effec-
tively support the patient’s self-management and in turn 
improve health outcomes.

CONCLUSIONS
This review found that the included studies generally report 
improvement in most biological and self-management out-
comes. In addition, the intervention group in which the 
caregiver involvement in T2DM education significantly 
decreased HbA1c compared to the control group from 
the meta-analysis. The findings of this study suggest that 
caregiver involvement in education leads to improvement 
in glycemic control, diabetes knowledge, self-efficacy, 
and physical activity. Caregiver participation in diabetes 
self-management education depends on a variety of factors, 
including caregiver characteristics, lifestyle, and education 
needs. Therefore, future research should focus on enhanc-
ing caregiver participation and incorporating caregiver 
involvement in T2DM education efficiently and effectively. 

Furthermore, no studies were found that investigated the 
effect of caregiving education on complications and/or hos-
pitalizations. Since many studies focus on limited health 
indicators, we recommend that the impact of caregiver 
involvement in T2DM education be investigated in rela-
tion to a broader range of health markers with a longitu-
dinal study.
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