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ABSTRACT 

 
Background: Self-management education is an essential part of diabetes care and 
family support is known to be a critical component of in self-care to achieve better health 
outcome such as lipid profile. This study aimed to review systematically the effect of 
family integrated with self-management education on lipid profiles in patient with type 
2 diabetes.  
Subjects and Method: Systematically searching was carried out on electronic 
databases, including PubMed, Cochrane Library, ProQuest, Springer link, Science direct, 
Scopus, and Google scholar for English language articles published from 2000 until 
2020. Randomized controlled trials that evaluated the family integrated self-manage-
ment education in patients with type 2 diabetes were included. The effect size was 
estimated as standard mean difference (SMD), with a confidence interval (CI) of 95% 
utilizing a fix-effects model. 
Results: Eight randomized controlled trials were encompassed in the meta-analysis. 
Family integrated self-management education compared with usual care show that total 
cholesterol (SMD= -0.08; 95% CI -0.20 to 0.05; p=0.25), triglyceride (SMD= 0.03; 95% 
CI -0.11 to 0.17; p=0.71), HDL (SMD= -0.01; 95% CI -0.32 to 0.29; p=0.95), and LDL 
(SMD= 0.05; 95% CI= -0.22 to 0.32; p=0.73) were statistically did not significant. This 
finding show that family integrated in self-management education had no effect on 
lowering lipid profile 
Conclusion: Family integrated in self-management education has no effect on lowering 
lipid profile among people with type 2 diabetes. 
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BACKGROUND 

Diabetes mellitus is global public 

health issue with a substantial effect 

on the cost of living and human health. 

Type 2 diabetes mellitus (T2DM) is a 

metabolic problem in the production 

and response to insulin or insulin 

resistance and accounts for around 

90% of all diabetes cases (American 

Diabetes Association, 2018; Galicia-

Garcia et al., 2020). The number of 

people with type 2 diabetes is rising in 

almost every country and 80 percent of 

adults with diabetes live in low- and 

middle-income countries (Lin et al., 

2020; Lam et al., 2021). 

The International Diabetes Fede-

ration (IDF) has estimated a rise of 
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693 million people with diabetes by 

2045 (Cho et al., 2018). For people 

with diabetes, there is a marginally 

higher chance of mortality than in the 

population without diabetes. Type 2 

diabetes is a chronic disease with a 

major characteristic called hyperglyce-

mia. Hyperglycemia is triggering 

defects in insulin secretion and/or its 

mechanism of action, causing dis-

orders in distinct organs and systems 

(Jiménez et al., 2020). A high level of 

hyperglycemia in diabetes is able to 

lead to micro and macrovascular 

complications. 

Macrovascular complications 

in type 2 diabetes mellitus can cause 

several diseases including cardiovas-

cular disease, stroke, and peripheral 

artery disease (Rangel et al., 2019). 

There are several factors showed a 

strong association with macrovascular 

complication in type 2 diabetes 

including high Body Mass Index 

(BMI), high systolic/diastolic blood 

pressure, high total cholesterol, high 

triglyceride, high LDL, low HDL, 

increased intake of unhealthy foods, 

sedentary lifestyle, and smoke or do 

not engage in diabetes self-manage-

ment behavior (Baena-Díez et al., 

2016). 

Diabetes self-management edu-

cation is important aspect in managing 

the disease to prevent the complication 

and developing the disease (Haas et 

al., 2014). In order to initiate and 

maintaining self-management of dia-

betes, the role of family is becoming 

key success to reach better outcome 

and health condition. Prior systematic 

review and meta-analysis about the 

effect of family involvement in DSME 

on glycemic control for patients with 

type 2 diabetes that included 17 rando-

mized control trial showed that family 

involvement in DSME effective to 

increases glycemic control for patients 

with type 2 diabetes than standard dia-

betes self-management education 

(Azmiardi et al., 2021).  

However, there are limited 

reports and review about whether 

there is a difference in the lipid profiles 

between the family integrated diabetes 

self-management education and stan-

dard diabetes management education. 

This study aimed to review systema-

tically the effect of family integrated 

with self-management education on 

lipid profiles in patient with type 2 

diabetes. The findings will promote the 

preparation of evidence-based inter-

ventions and help inform future 

studies. 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a meta-analysis of rando-

mized controlled trials (RCT's) study 

that reported by Preferred Reporting 

Items for Systematic Reviews and 

Meta-analysis (PRISMA) guideline 

(Page et al., 2021). 

2. Searching Strategy 

A systematic search of electronic data-

bases and grey literature for relevant 

papers published in English between 

2000 and 2020 was undertaken. 

Multiple journal databases were used 

to find relevant articles, including Pub-

Med, SpringerLink, Science Direct, 

Google Scholar, and EBSCO. The 

search method included medical 

subject (MeSH) keywords and PICO 

framework articles (participants, 

intervention, comparison, and out-

comes). "Type 2 diabetes" AND "self-
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management" AND "diabetes self-

management education" AND "family 

support" AND "Lipid Levels" OR 

"Lipid Profiles" OR “Total cholesterol” 

AND “Triglyceride” AND “Low density 

lipo-protein” AND “LDL cholesterol” 

AND “High density lipo protein” AND 

“HDL cholesterol” were utilized in 

combinations. In addition, for grey 

literature searches, nonprofit publica-

tions such as the Centers for Disease 

Control and Prevention (CDC), the 

World Health Organization (WHO), 

and the American Diabetes Associa-

tion (ADA) were used. 

3. Inclusion and Exclusion 

Criteria 

The inclusion criteria for this study 

were a randomized controlled trial 

design, patients with type 2 diabetes, 

intervention utilizing the DSME 

program, intervention groups with 

DSME integrated with family were 

included and lipid profiles including 

total cholesterol, triglyceride, LDL and 

HDL as outcomes. In control group 

studies included usual care, standard 

care or waitlist assignment. Non-

randomized control trials, studies, 

intervention did not utilize DSME, no 

family component, and studies that 

did not assess lipid profiles as outcome 

were excluded. 

Study Selection  

A screening process was con-

ducted by two authors independently 

(AA and BM). First screening was done 

by the titles and abstracts of studies. 

Selected studies then reviewed full 

paper independently based on pre-

defined exclusion and inclusion crite-

ria and then data were extracted. Any 

disagreement was resolved by reach-

ing a consensus.  

4. Data Extraction  

Two author independently (BM and 

DT) extracted data from included 

articles into the structured table. The 

extracted data consisted of the first 

author, year of publication, study 

design, settings, country, mean parti-

cipant age, sample size, duration of 

intervention, definitions of interven-

tion and control and also lipid profiles.  

Bias and quality appraisal 

The Cochrane Collaboration tool 

was used for assessment risk of bias. 

The Cochrane Collaboration tool had 

categories including selection bias, 

performance bias, detection bias, attri-

tion bias, reporting bias, and other bias 

(Higgins et al., 2011). This tool used 

the relevant criteria for classification 

as low, unclear, or high risk. Publica-

tion bias was assessed by funnel plot. 

The funnel plot is a scatter plot based 

on the predicted effect size on the 

sample size. The funnel plots will be 

distributed symmetrically if there is no 

publishing bias. On the other hand, if 

the funnel is asymmetrical, publica-

tion bias is indicated (Godavitarne et 

al., 2018).  

Statistical Analysis 

Review Manager 5.2 was used to 

performed the analysis. Mean and 

standard deviation were used for ana-

lysis. The result of analysis was pre-

sented as in standard mean differen-

ces, 95% CI, and heterogeneity (I2). 

Then, the data heterogeneity 

employed Cochran's Q and I2, with p-

values <0.05 for Cochran's Q values 

and I2 ≥ 50%, suggesting substantial 

heterogeneity (Higgins, 2003). The 

meta-analysis result was presented in 

forest plot. A forest plot is a diagram 

displaying each experiment's details in 
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the meta-analysis and predictions of 

the total effects (Lewis et al., 2001).  

 

RESULTS 

1. Study Characteristics 

Figure 1 show the PRISMA flow chart. 

The initial search resulted in 636 arti-

cles obtained from PubMed, Springer-

Link, Science Direct, Google Scholar, 

and EBSCO databases. After removing 

19 duplicate articles, 615 articles 

remained. 598 records were excluded 

due title and abstracts screening and 

resulted 17 articles for full review. Due 

several reasons only 8 articles were 

selected for meta-analysis. Two 

studies reported their lipid profile 

findings in mmol/l and these were 

converted mg/dl to for analysis. 

Table 1 shows the characteristics 

of the included studies. The number of 

respondents from all articles included 

were 947 respondents. The respon-

dents’ mean age was ranging from 49.1 

to 60.3 years. The sample sizes were 

ranging from 12 to 113. The duration of 

diabetes ranging from 3.8 to 15.7 years. 

The majority of the studies were 

carried out in the United States (S. A. 

Brown et al., 2002; Castejón et al., 

2013; García et al., 2014; Ing et al., 

2016; McElfish et al., 2019), Thailand 

(Withidpanyawong et al., 2019), 

Taiwan (Kang et al., 2010), and Brazil 

(Gomes et al., 2017). Due to the 

heterogeneity of the study findings, the 

quality of evidence was rated as 

moderate. 

 

 
Figure 1. PRISMA flow chart 
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Table 1. Summary of 6 randomized controlled trials family involvement in DSME on glycemic control in patients 

with type 2 diabetes included in the analysis 

Author Year  Country Design 

Diabetes 
duration 

(year) 
Mean age  Definition 

of Family 
Family involvement in DSME intervention Control Duration  

IG CG IG CG 
Brown et 
al., 2002  

2002 US RCT 7.6   8.1  54.7  53.3  First degree 
relative 

The intervention involved: (1) 3 months of weekly 
instructional sessions 
on nutrition, self-monitoring of blood glucose, exercise, 
and other self-care topics; and (2) 6 months of biweekly 
support group sessions, family participation, to 
promote behavior changes.  

Usual 
care 

12 month 

Kang et 
al., 2010 

2010 Taiwan  RCT 3.8   4.4  55.3 51.7 Family 
members,  
or relative.  

Comparing family partnership intervention care (FPIC) 
with conventional care (CC) across a number of 
outcome measures in patients with poorly controlled 
type 2 diabetes 

Usual  
care  

6 month 

Castejón 
et al., 2013 

2014 US RCT - - 54 55  Family 
member  

discussion and counseling sessions on medication, 
nutrition, exercise, and self-care to promote behavior 
changes by pharmacists. Sessions were culturally 
adapted for language, diet, family participation, and 
cultural beliefs.  

Usual 
care  

3 month 

García et 
al., 2014  

2015 US RCT 6.2  7.2 50  49.1   Not-
mentioned 

8 weeklies, in-home, one-on-one educational and 
behavior modification sessions with a nurse focusing 
on symptom awareness, glucose self-testing and 
appropriate treatments, followed by eight biweekly 
support telephone session 

Wait-
listed 
control  
 

6 month 

Ing et al., 
2016  

2016 Hawaii RCT - - 54.62  54.42 Not-
mentioned 

Comparing social support groups (SSG) to a control 
group, SSG receipt family involvement program 

Usual 
care 

6 month 

Gomes et 
al., 2017  

2017 Brazil  RCT 15.7 7.82 60.43 60.43 A family 
member or 
relatives. 

The intervention group included a family caregiver, 
diabetes education provided through telephone calls to 
patients' family members and caregivers. 

Usual 
care  

12 month 

Withidpan
yawong et 
al., 2019  

2018 Thailand  RCT 5.61  6.35  60.53  58.13 Living in the 
same 
Household  

A pharmacist delivered the educational sessions and 
encouraged family members to take an active role in 
self-management practices for the intervention 
patients. The control patients received usual care. 

Usual 
care 

9 month 

McElfish 
et al., 2019  

2019 US RCT - - 52.2 52.2  Living in 
Same 
households 

The adapted DSME included 10 h of content delivered 
over an 8-week period and covered eight core elements 
of DSME. the adapted DSME curriculum engaged 
family members in the educational sessions delivered 
by certified educators.  

Usual 
care  

12 month 
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Table 2. Summary of lipid profiles in included studies 

Author Year  Country Design 
Total Cholesterol Triglyceride LDL HDL 

Sample (N) 
IG CG 

Sample 
(N) 

IG CG 
Sample 

(N) 
IG CG 

Sample 
(N) 

IG CG 

Brown et al., 
2002  

2002 US RCT 112 113 189.88 
(36.35) 

187.64 
(42.66) 

113 113 214.43 
(194.93) 

198.65 
(148.38) 

- - - - - - - - 

Kang et al. (2010) 2010 Taiwan  RCT 28 28 196.68 
(32.56) 

192.29 
(35.18) 

28 28 153.04 
(62.35) 

160.14 
(89.12) 

28 28 124.92 
(29.67) 

124.25 
(30.81) 

28 28 47.75 
(8.87) 

45.32 
(9.66) 

Castejon(Castejón 
et al., 2013) 

2014 US RCT 19 24 169.0 
(38.79) 

175.0 
(42.13) 

19 24 198.0 
(113.33) 

228.0 
(186.16) 

19 24 91.0 
(38.53) 

96.8 
(26.45) 

19 24 37.3 (10.46) 38.3 (12.73) 

García et al., 2014  2015 US RCT 39 33 164.1 
(54.33) 

195.6 
(55.14) 

39 33 166.3 
(181.72) 

224.2 
(183.25) 

39 33 89.95 
(37.47) 

106.88 
(39.63) 

39 33 43.9 (12.49) 44.4 (12.63) 

Ing et al., 2016  2016 Hawaii RCT 22 12 177,12 
(32,92) 

174,24 
(35,52) 

22 12 216,78 
(175,14) 

215,92 
(140,63) 

22 12 105,13 
(34,53) 

96,11 
(34,63) 

22 12 42,47 
(12,93) 

35,73 (9,71) 

Gomes et al., 2017  2017 Brazil  RCT 82 82 166.71 
(32.85) 

165.4 
(43.44) 

82 82 210.94 
(144.03) 

182.78 
(134.49) 

82 82 95.83 
(27.09) 

94.27 
(33.61) 

82 82 34.85 
(9.34) 

36.28 (8.91) 

Withidpanyawong 
et al., 2019  

2018 Thailand  RCT 88 92 195.3 
(49.17) 

196.4 
(44.38) 

88 92 68.44 
(35.85) 

69.61 
(32.81) 

88 92 119.06 
(46.86) 

100.6 
(39.58) 

88 92 45.63 
(9.23) 

45.64 (8.91) 

McElfish et al., 
2019  

2019 US RCT 83 90 168.22 
(36.54) 

179.42 
(41.10) 

- - - - - - - - 79 87 36.16 
(10.75) 

36.31 (9.57) 
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2. Total cholesterol 

A meta-analysis was conducted using 

data from 8 studies. The comparison 

between the family integrated self-

management education on total cho-

lesterol did not show the significant 

result compared with usual care 

(SMD= -0.08; 95% CI -0.20 to 0.05; 

p= 0.25) (Figure 2). The heterogeneity 

was very low (I2= 18%), and it was 

statistically non-significant (p=0.29) 

therefore, a fixed effect model was 

used. Funnel plot on included studies 

showed that there was publication 

bias, it was indicated by the circles 

location that was in the asymmetrically 

(Figure 3). 

 

 
Figure 2. Forest plot of total cholesterol 

 

 
Figure 3. Funnel plot of total cholesterol 

 

3. Triglyceride 

A meta-analysis was conducted using 

data from 7 studies. The comparison 

between the family integrated self-

management education on triglyceride 

did not show the significant result 

compared with usual care (SMD= 

0.03; 95% CI -0.11 to 0.17; p=0.71) 

(figure. 4). The heterogeneity was very 

low (I2= 0%), and it was statistically 

non-significant (p= 0.57) therefore, a 

fixed effect model was used. Funnel 

plot on included studies showed that 

there was no publication bias, it was 

indicated by the circles location that 

was in the symmetrically (Figure 5).
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Figure 4. Forest plot of triglyceride 

 

 
Figure 5. Funnel plot of triglyceride 

 
4. HDL Cholesterol 

A meta-analysis was conducted using 

data from 7 studies. The comparison 

between the family integrated self-

management education on HDL did 

not show the significant result 

compared with usual care (SMD= -

0.01; 95% CI -0.32 to 0.29; p=0.95) 

(Figure 6). The heterogeneity was very 

low (I2= 0%), and it was statistically 

non-significant (p= 0.64) therefore, a 

fixed effect model was used. Funnel 

plot on included studies showed that 

there was publication bias, it was 

indicated by the circles location that 

was in the asymmetrically (Figure 7). 

 

 
Figure 6. Forest plot of HDL Cholesterol 
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Figure 7. Funnel plot of HDL Cholesterol 

 

5. LDL Cholesterol 

A meta-analysis was conducted using 

data from 4 studies. The comparison 

between the family integrated self-

management education on LDL show 

significant result compared with usual 

care (SMD= 0.05; 95% CI= -0.22 to 

0.32; p=0.73) (figure 8). The hetero-

geneity was low (I2= 54%), and it was 

statistically non-significant (p=0.06). 

Therefore, a random effect 

model was used. Funnel plot on inclu-

ded studies showed that there was no 

publication bias, it was indicated by 

the circles location that was in the 

symmetrically (figure 9). 

 

 
Figure 8. Forest plot of LDL Cholesterol 
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Figure 9. Funnel plot of LDL Cholesterol 

 

DISCUSSION 

As chronic disease type 2 diabetes are 

managed in a variety of ways to main-

tain health condition, including rou-

tine treat-ment as well as health edu-

cation (Bekele et al., 2021). As an 

effective method, diabetes self-mana-

gement education also considered the 

role of family support as important ele-

ment to a successful diabetes manage-

ment (Fiallo-Scharer et al., 2019). 

Present meta-analysis was to 

review studies on family integrated 

with self-management education on 

lipid profiles in patient with type 2 dia-

betes. In this meta-analysis, only ran-

domized control trials were included. 

This review included eight randomized 

control trial studies with 947 respon-

dents. Total cholesterol, triglyceride, 

HDL and LDL cholesterol were 

assesses in this meta-analysis. 

From eight articles included in 

this study, the findings show the com-

parison between the family integrated 

self-management education compared 

with usual care show that total choles-

terol, triglyceride, HDL and LDL did 

not significant. This finding is in line 

with prior meta-analysis about group 

based diabetes self-management edu-

cation compared to routine treatment 

for people with type 2 diabetes melli-

tus that found there were no diffe-

rences between the groups in mortality 

rate, body mass index, blood pressure 

and lipid profile (Steinsbekk et al., 

2015). 

This insignificant finding could 

be due to the difficulty in following the 

diet and the difficulty and complexity 

in losing weight and lipid profile. Self-

care adherence issue that is often faced 

by diabetic patients is maintaining a 

better behavior after the end of the 

intervention period. at the beginning 

of intervention clinical outcomes 

including lipid profile showed a 

significant decrease (< 3 month) but 

with increasing time the clinical para-

meters seemed to return to close to the 

results of measurements at baseline. 

This results can be seen in several 

existing studies (Brown et al., 2002; 

Ing et al., 2016; Withidpanyawong et 

al., 2019). As an example a study by 

(Ing et al., 2016) revealed that the 

mean total cholesterol level among the 
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participants decreased significantly in 

the initial measurement (Mean= 

−11.38; SD= 36), in the three month 

(Mean= 3.14; SD= 23.57) and in the 

sixth month (Mean= −5.43; SD= 

49.94) (Ing et al., 2016). 

Interventions targeting glucose, 

blood pressure, and lipid profile con-

currently have the potential reduction 

in cardiovascular events and the risk of 

microvascular complications. Reduct-

ion of hbA1C and improvement of 

blood pressure and lipid profile is 

expected to have a major impact on the 

prevention of morbidity and mortality 

(Boer et al., 2017). 

Application of diabetes self-

management for educational interven-

tion that aims to determine its effect 

on lifestyle, body mass index and 

cholesterol. Lifestyle changes that tend 

to be unhealthy, nutrition, communi-

cation, interpersonal communication/ 

support and stress management in 

addition to diabetes also increase 

cholesterol, HDL and LDL and body 

mass index (Evert et al., 2013). 

Our findings are less clear in 

several areas. Because it is not possible 

to clearly identify whether the patient, 

provider, intervention or combination 

is most effective. The results also did 

not indicate the location of care such as 

hospital, primary care, or community 

as the best place for intervention. 

Other features appear to have a 

positive effect, but definitive conclu-

sions cannot be made due to the low 

number of studies identified. These 

features require further study to 

design interventions, delivery of com-

prehensive co-management education 

and family support to be part of 

problem solving. 

This meta-analysis has several 

limitations. First, the researchers 

limited the selection of publications 

only to articles in the English 

language. Second, only peer-reviewed 

and published papers were evaluated. 

There was no assessment of grey 

literature, unpublished work, or 

dissertation studies. Third, the 

number of studies is frequently limited 

by the selective publication. Fourth, 

only main databases were used for 

articles searching. Fifth there were 

considerable variations found in the 

intervention programs’ components. 

In conclusion, the current evidence 

suggests that family integrated in self-

management education improves LDL 

levels in patients with type 2 diabetes. 
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