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 The prevalence of type 2 DM increased worldwide including its 

complications. By controlling HbA1c, the complications of DM can be 

reduced. There are a lot of strategies to reduce HbA1c. However, in term 

of nursing perspective is still unclear to be implemented especially in 

patient with adults. Hence, this study aimed to examine the effect of 5A’s 

self-management to reduce HbA1c levels in adults with uncontrolled 

glycemic. This was a quasi-experimental study design. Sixty adults with 

uncontrolled glycemic were assigned into an experimental group (EG) and 

control group (CG), with 30 participants in each group. The EG received 

the 5A’s self-management sequentially and the standard care for 12 weeks. 

The measurement of HbA1c was conducted and compared at baseline and 

12 weeks after accomplish the program. The HbA1c was measured by using 

clinical device namely HbA1c BioHermes EZ 2.0 Glycohemoglobin 

Analyzer. This device was provided by the clinic of adults. The findings of 

the study showed that there were no significantly difference between EG 

and CG in term of age, gender, and FBG. Also, the participants in the EG 

showed a significantly improve to HbA1c (M=5,98; SD=0,74) compared to 

those in the CG (M=7,61; SD=0,34) with p-value <.05. The 5A’s self-

management in the study was successfully reduce of HbA1c levels. The 

program was conducted individually and accompanied by family member 

to perform the 5A’s self-management sequentially. The result of the study 

demonstrated that this program is feasible, advantage, effective, and proper 

for adults with poor glycemic control. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

One of a high prevalence of non-communicable diseases is Diabetes Mellitus (DM) [1]. DM defined as 

production of insulin is impaired, while uncontrolled type 2 DM in Adults is defined by rising of HbA1c  7 

% [2]. Poor glycemic control in Adults will develop several DM complications quickly due to rising of 1% 

of HbA1c was directly impact on 40% cardiovascular mortality and 30% of death [3]. In addition, Adults 

with diabetes are commonly found the endothelial disturb, stress of oxidative, and inflammation [4]. These 

conditions are 60% directly affect to the incidence of myocardial infarction [5]. 
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Risk factors of developing complications of DM in adults are sedentary lifestyle, increasing clinical status 

such as HbA1c, and condition of diabetes itself (ADA, 2018). Administering of risk factors in Adults with 

DM is needed [6]. The health professionals must pay attention when taking care of adults with uncontrolled 

DM especially physical, cognitive, and physiological problems. These problems are a key to maintain the 

self- management ability and clinical status [7]. 

 

Special treatments to control poor glycemic in adults are required in order to reach HbA1c level. Individually 

treatment must be conducted in Adults with and should be more attention on the potential for greater harm 

[3]. Furthermore, Adults with diabetes should involve health care professionals, family members, or peer 

groups to improve self-management and active physically [3], [5], [8], [9]. 

 

The successful of Self-Management (SM) Program has been evident to improve clinical status in patient with 

diabetes. A previous study reported that SM program directly gains the dietary behaviors to prevent DM 

complications, improves fasting blood glucose, and lipid profiles [10]. Other studies also revealed that SM 

program in patient with diabetes can improve Fasting Blood Glucose (FBG), reduce HbA1c from 2.88% to 

12%, BMI, and blood pressure [11], [12]. Majority of these studies adopted from various SM Programs to 

reach the goals. Nonetheless, some cultural aspects such as dietary behaviors in conducting the program did 

not be concerned. They followed a guideline from American Diabetes Association to perform SM program. 

In Indonesia, recently a study reported that a SM program could improve diabetes self-management and 

metabolic markers in patient with uncontrolled type 2 DM without reported HbA1c. Another study revealed 

that SM program also could improve the behavior changes and FBG [13]. The last previous study reported 

that SM program also gains the behavior changes to prevent diabetic foot ulcer in DM patient generally [14- 

16]. 

 

Furthermore, one of the ASEAN countries where have a high prevalence of type 2 DM in particular older 

adult is Indonesia [1].  Adults with type 2 DM are easier to develop poor glycemic control and faster to rise 

DM complications than adult patients. They need support system in conducting SM program from their family 

to prevent DM complications. Therefore, a 5A’s self-management has been conducted by involving family 

members to improve HbA1c for preventing DM complications in older adult with poor glycemic control. This 

study proposed to examine the effect of 5A’s self-management to reduce HbA1c levels in adults with poor 

glycemic control in Indonesia. This program consisted of assess, advise, agree, assist, and arrange. This 

program was conducted during 12 weeks in older adult center. 

 

2. Methods 

 

2.1 Design 

This study was a quasi-experiment, 2 groups, pre-test and post-test. It was conducted to examine the effect of 

a 5A’s self-management to reduce HbA1c levels in older adult with uncontrolled glycemic. This study was a 

part of the whole study conducted by [5]. The participants of the study were Adults with poor glycemic control 

who listed at the older adult center. A purposive sampling technique was conducted with inclusion criteria 

HbA1c  7 % in the last of three months, aged  50 years old, understood to Indonesian language both verbal 

and written skills, can be followed up by a telephone and a home visit, has a family member who lived 

together, duration of diabetes of at least 3 years, has no mental and hearing impairments. 

 

2.2 Sample 

The sample size was calculated by using power analysis with a power of 0.80, a significance level of 0.05, 

and found the effect size (d) of 2.58 as obtained from a previous study [15]. Thus, at least 25 participants 
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were needed per group (experimental group EG, and control group CG). In order to fill the two groups, 

50 participants were recruited. Furthermore, due to the sample size was less than 200, then sample size should 

be gained by 20% (five participants) for each group to prevent Type II error [17]. Eventually, the real sample 

size in this study was 60 participants. The participants were randomly assigned to either the EG or the CG by 

using matching techniques according to gender. The EG (n = 30 participants) received the 5A’s SMP and the 

standard care, while the CG (n = 30 participants) only received the standard care. 

 

2.3 Data collection 

Sequentially, the collecting data was performed. First, the researchers informed about the study to the Nurses 

at the older adult center. Second, the researchers identified the older adult with poor glycemic control from 

medical records. Third, the participants were asked to the family member of older adult for permission and 

help in the study. Then, the potential participants were approached for their eligibility to participated in the 

study. The last, started the collecting data by using individual education was performed with each participant 

in the EG, either by telephone call or face to face. 

 

There were two instruments used in the study. They are Demographic Data Questionnaire (DDQ), and HbA1c 

device. The DDQ was developed by the researchers which composed of education, gender, age and FBG. 

Whereas, HbA1c was measured by using BioHermes. The process of taking blood for HbA1c was measured 

by using capillary blood from finger prick before and after three months conducting the program. 

 

2.4 Procedures of the 5A’s self-management 

The program was to reduce HbA1c levels in older adult with poor glycemic control. the EG received 

individual instruction of the 5A’s self-management and standard care for 12 weeks, the program involved a 

family member. The individual session was carried out in 8 education and discussion by using face to face, 

and 4 sessions by telephone (60 min/session). 

 

The step of 5A’s self-management consisted of (1) assessing current FBG, HbA1c, and behaviors of the 

participants; (2) providing specific information by individual approaching and involving the family member. 

The information included defining about the advantage of DM diet by following the Dietary Approaches to 

Stop Hypertension (DASH) guideline with adjust the cultural behaviors of the participants, giving some 

examples of physical activities with match for older adult such as walking, it can be performed 15-30 minutes 

per day or as much as they can, taking medication regularly as prescribed by the physician, and the last asking 

to stop smoking. These behaviors reduced HbA1c levels in older adult with poor glycemic control. In this 

step, the researchers distributed the 5A’s self-management handbook and medication sheet for the participants 

and their family member as a guideline to implement the program. 

 

The next step was (3) collaborating to put specific achievements between the researchers, family member, 

and participants. The participants were freely changed, manage and modify their 5A’s self-management 

according to the specific achievements to reach the purposes, (4) assisting to expand personal action plans to 

reach the goals by identifying and listing the possible barriers and problems during performed the program, 

the last step of this program was (5) motivating the participants to maintain their behaviors to meet the 

purposes, and arranging for follow-up timing both face to face and telephone. The activities in each step were 

sequentially forwarded every week for 12 weeks. 

 

The CG received only the standard care according to the guideline from Older Adult Health Center including 

general health assessment, examine blood glucose routinely, and health education regarding DM in brief. 

However, there was no certain education regarding the 5A’s SMP. During data collection, measurement of 
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HbA1c and assessment of DDQ of both groups were performed by the research assistants at the beginning 

and the end of the program. The detail of the 5A’s self-management is presented in Figure 1. 

 

 
Figure 1. Implementation of the 5A’s self-management and data collection procedures in brief 

 

2.5 Conceptual framework 

There were two concepts in this study have been combined. The first was American Diabetes Association 

(ADA) (2018) as a guideline to improve HbA1c levels and the second was the 5A’s self-management support 

program [18]. The detail of the conceptual framework of the study is available in Figure 2. 

 

 
 

2.6 Ethical consideration 

This study was granted permission (Approval No. MOE 0034.3.09/TU) to contact the participants. A standard 

informed consent procedure and the principles of respect for autonomy, confidentiality, privacy, and 

anonymity of the participants were conducted. All of the participants were well informed and treated with 

respect of their right to freely determine whether to participate in the study or to withdraw at any time without 

penalty. 

 

2.7 Data analysis 

Adults with poor glycemic control who eligible in the study 

Experimental group (n = 30) Control group (n = 30) 

 
 Matching based on gender 

 distribute informed consent 

Pre - test (DDQ and HbA1c levels) Pre-test (DDQ and HbA1c levels) 

Received 5A’s self-management 

and standard care for 12 weeks 
Standard care for 12 weeks 

Post - test (measuring of HbA1c levels) 
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The data were entered, recorded, cross-checked, and analyzed by using IBM SPSS for Macbook (v.25.0, IBM 

corporation, Armonk, NY, USA). The descriptive statistics were used to analyze the DDQ, the independent 

t-test and the chi-square test were conducted to identify the mean difference of characteristics between the 

EG and the CG at the baseline. Before to decide the statistically analysis properly, the researchers examined 

the assumption of normality by looking the skewness and kurtosis values, the results were no more than ± 

1.96, also the homogeneity of variance of the variables was tested. Thus, the researchers concluded that the 

variables of the study were normal distribution. Furthermore, the researchers used the paired t-test for testing 

the difference of mean score of HbA1c in both the EG and the CG before and after performing the 5A’s self-

management, whereas an independent t-test was used to test the difference of mean score of HbA1c between 

the EG and the CG. 

 

3. Results 

 

3.1 Demographic data questionnaire (DDQ) 

The results of DDQ are presented in the Table 1. It can be explained that the mean age of the participants in 

the EG was 57.0 years (SD = 3.18) and in the CG is 57.50 years (SD = 3.82). In term of gender, there was no 

significantly difference between male and female in the EG and the CG. Majority of the participants both in 

the EG and the CG were graduated from Junior High School. The mean of FBG in the EG was 153. 83 mg/dl 

(SD = 13.91) while in the CG was 151.77 mg/dl (SD = 15.09).  

 

Table 1. Demographic Data Questionnaire (n = 60) 

Characteristics Experimental group Control group 95% CI  

p-value n1 % n2 % Lower Upper 

Age  
(min – max = 51 – 65 

years) 

M = 57.0 SD = 3.18 M = 57.50 SD = 3.82 -2.31 1.31 .58a 

FBG 
(min – max = 131 -187 

mg/dl) 

M =153.83 SD = 
13.91 

M = 
151.77 

SD = 
15.09 

-5.43 9.57 .58a 

Gender  
Male 

Female 

 
17 

13 

 
45.9 

56.5 

 
20 

10 

 
54.1 

43.5 

 .42b 

Educational level 

Elementary school 
Junior high school 

Senior high school 

University  

 

  3 
11 

10 

  6 

 

37.5 
47.8 

55.6 

54.5 

 

  5 
12 

  8 

  5 

 

62.5 
52.2 

44.4 

45.5 

 .83b 

a = Independent t-test; b = Chi-square test; M = Mean; CI = Confident interval 

 

3.2 Effect of 5A’s self-management to reduce HbA1c in older adult with poor glycemic control 

Based on the Table 2, revealed that the mean score comparison of the HbA1c within the EG and CG. In the 

EG showed that there was a significant difference of the HbA1c (p < 0.05). On the other hand, there was no 

significant difference in term of HbA1c in the CG (p > 0.05).  

 

Table 2. Comparison of the pre-test and post-test mean scores of the HbA1c 

 

Groups 

Pre-test Post-test 95% CI  

Statistic 

value 

 

p-value M SD M SD Lower Upper 
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Experimental group 

Control group 

7.78 

7.66 

0.50 

0.40 

5.98 

7.61 

0.74 

0.34 

1.58 

-0.05 

2.02 

0.16 

16.65 

  1.04 

.00 

.30 

M = Mean score; SD = Standard deviation 

 

According to the Table 3, it can be concluded that the mean score of the HbA1c prior to receiving the program 

reported no significantly difference between the EG and the CG (p > 0.05). Whereas, after conducting the 

program, the HbA1c demonstrated significantly difference between the EG and the CG (p < 0.05). 

 

Table 3. Pre-test and post-test mean scores of the HbA1c between experimental group and control group 

 

Variables 

Experimental 

group 

(n1 = 30) 

Control 

group 

(n2 = 30) 

 

95% CI 

 

Statistic 

value 

 

p-value 

M SD M SD Lower Upper 

HbA1c 

Pre-test 

Post-test 

 

7.78 

5.98 

 

0.50 

0.74 

 

7.66 

7.61 

 

0.40 

0.34 

 

-0.11 

-1.92 

 

0.36 

-1.32 

 

    1.01 

-10.86 

 

.31 

.00 

      M = Mean score; SD = Standard deviation 

 

4. Discussion 

 

4.1 Demographic data 

The results of the study showed that the mean age of the participants was 57.0 years in the EG, and 57.5 years 

in the CG. This finding was supported by a previous study reported that 75% patient with diabetes were above 

45 years old over the world. Furthermore, persons who aged above 50 years old were common to develop 

poor glycemic control [19], [20]. Majority of the participants were male with graduated from Junior High 

School. In term of FBG, the study revealed that the average of FBG both in the EG and CG was 152 mg/dl. 

A study by ADA showed that poor glycemic control defined when FBG > 150 mg/dl or HbA1c > 7 % [2]. 

 

4.2 Effect of 5A’s self-management to reduce HbA1c in older adult with poor glycemic control 

According to the findings of the study, the mean score of HbA1c was significantly reduce in the EG after 

conducting the program, whereas in the CG was still no significantly difference. This study used a 5A’s self-

management program sequentially every week for 12 weeks duration. In the beginning, the researchers assess 

the participants’ behaviors and belief regarding DM. The results of this process, the researchers developed 

some advices by providing specific information and giving education individually. Every participant and their 

family member received a 5A’s self-management handbook, inside of the booklet explained clearly about 

suggestion to perform DM diet by limiting carbohydrate and sugar intake, also following the Dietary 

Approach to Stop Hypertension (DASH) to their daily life. These were supported by a study showed that a 

DASH diet and DM diet have a benefit to reduce HbA1c in patient with poor glycemic control due to fiber 

from whole grains, nuts, and legumes could reduce absorption of that written a handbook or a booklet as a 

guideline were directly gain knowledge in patients with diabetes to change their behaviors [2], [21], [22]. 

 

The third process of reducing HbA1c in the study was performing agreement. The researchers collaborated 

with participants and their family member together developed specific purposes weekly about 5A’s self-

management to achieve the HbA1c levels glucose, gain insulin demand for improving -cell function, also 

another study found. Collaboration to set the goals into routine primary care practice was a highly 

recommended to urge behavior change [23]. The fourth process was assistance, the researchers helped and 

accompanied the participants and their family to develop action plans. During performing the program, there 

were some barriers faced like a habit to prepare many kinds of food during celebrations, they were some 
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Muslim Holiday for instance Eid Al-Fitr and Al-Adha, and regularly recitation. People prepared some of food 

and they could not control the amount of sugar, carbohydrate, fat, protein, vitamins. Therefore, some of 

participants feel hard to conduct the 5A’s self-management. However, family member is the key to solve 

these barriers. The role of the family member in the study was remind the older adult to evade specific food 

during the celebrations, eat according to the DM diet, prepare food, accompany the elderly to perform physical 

activity, and take care for medication regularly. A previous study reported that people with a good 

commitment in particular for dietary habit are able to change the behaviors [24], [25]. 

 

Another way to reduce HbA1c in the study was follow-ups routinely both telephone and face to face. In the 

study, there were 4 times telephone follow-up and 10 times face to face either at home or at the Older Adult 

Health Center to ask and remind the participants and family member well performed in term of the program 

sequentially. Similar to a current study revealed that intervention using telephone and face to face follow – 

up was successful to improve behavior change and clinical outcomes especially FBG [26]. 

 

Beside conducting the program could reduce HbA1c, the participants in the study also performed physical 

exercise regularly followed the guideline from ADA (ADA, 2018).  Adults conducted walking for at least 15 

minutes per day for 3-5 days a week, they should perform warming up prior to walking and cooling down 

after exercise. Walking is a highly recommended for older adult due to it can help the functioning of the 

cardiovascular and respiratory systems by oxygen consumption and reduce HbA1c, and others glycemic 

control. Furthermore, walking has more advantages such as fix the endothelial function arterial stiffness 

which are the most factors for increasing DM complications especially CVD [27], [28]. 

 

The last reason of reducing HbA1c in the study was taking medication routinely. All participants must 

consume medications such as metformin and other drugs as prescribed by a physician. A previous study stated 

that combination of metformin and linagliptin was significantly reduce HbA1c in patient with type 2 DM and 

prevent DM complications [29], [30]. Furthermore, the process of molecular changes of HbA1c after given 

the 5A’s self-management was increased glucose RNA messenger and transporter protein, increased glycogen 

synthesized activity, muscle glucose delivery, and decreased release and clearance of free fatty acids. 

 

4.3 Limitations 

Although this study reported that a 5A’s self-management support can reduce HbA1c levels in older adult 

with poor glycemic control, we did not measure the behavior change score to be associated with other clinical 

outcomes such as lipid profiles, blood pressure, and blood glucose. Future studies should examine the 

behavior change with another program to measure HbA1c levels in general population with DM and other 

chronic diseases. Another limitation of the study, some of participants are quite difficult to contact due to 

family members of them are work in the office and the researchers contact them in the night which have time 

limit.  

 

5. Conclusion 

This study reveals that improving HbA1c levels in older adult with poor glycemic control is occurred due to 

they performed a 5A’s self-management for 12 weeks and involved family members in conducting the 

program. Future program is needed to examine the behavior change in other chronic diseases. 
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