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ABSTRACT
BACKGROUND Studies on precision health care for older adults with diabetes in 
Indonesia are still limited. This study was aimed to reach the experts consensus on the 
suitable precision health care strategies for older adults with diabetes.

METHODS A total of 10 experts (4 physicians, 4 nurses, and 2 dietitians) agreed to 
participate in the 3-round interview using Delphi technique. The experts should have at 
least 5 years of experience in teaching or working as health professionals in a hospital.

RESULTS Consensus was reached that precision health care consisted of eight 
elements: self-management, interdisciplinary collaborative practice, personalized 
genetic or lifestyle factors, glycemic target, patient preferences, glycemic control, 
patient priority-directed care, and biodata- or evidence-based practice. The strategies 
of precision health care for diabetes were divided into seven steps: conducting brief 
deducting teaching; assessing self-management level and risk of cardiovascular 
disease; organizing a brainstorming session among patients to exchange experiences 
on glycemic target and specific target behavior; making a list of patients’ needs and 
ranking the priorities; setting a goal and writing action; doing follow-up; and reporting 
the goal attempts.

CONCLUSIONS The eight elements of precision health care provided the basis of 
precision health care strategies for diabetic older adults, which are the real and 
measurable strategies for precision health care implementation in clinical settings.
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Older adults are at high risk of developing 
diabetes mellitus, especially in Indonesia. According 
to the surveillance data, the prevalence of diabetes in 
Indonesian for patients aged 55–64 years represents 
6.29% and 6.03% of the population aged 65–74 years.1 
Moreover, diabetes in older adults has been linked 
to higher mortality and further complications such 
as heart and kidney diseases.2,3 The total health care 
expenditure for people with diabetes and diabetes-
related complications was US$760 billion, projected 
to reach US$825 billion by 2030 and US$845 billion by 
2045.4

Health education and self-management can 
prevent diabetes-related complications in older adults 
with diabetes.5,6 Studies showed that health education 
might reduce the risk of complications if managed 
individually (social–cognitive determinants, intention, 
preference, and behavior).7 Patient-centered education 
leads to better patient satisfaction.8

Precision health care focuses on patient care 
and preferences, patient-centered care, evidence-
based care, and self-management.9–12 It is a health 
care delivery model that relies on data, analytics, and 
personal information;10,13 and it provides integrated 
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care through interprofessional collaborative practice 
based on personalized information on patients’ 
genetic and lifestyles to improve self-management.9,14,15 
Although the concept of precision health care has been 
developed, studies on its implementation strategy for 
diabetic older adults in clinical settings are limited, 
especially in Indonesia. Thus, this study was aimed 
to reach the experts consensus regarding precision 
health care strategies for older adults with diabetes 
using Delphi method.

METHODS

Delphi method was used to survey and collect 
the opinion of the experts16,17 on precision health care 
for older adults. This study was approved by Health 
Research Ethics Committee STIKES Bina Usada Bali (No: 
232/EA/KEPK-BUB-2020). This study was conducted 
from November 28 to December 17, 2020 in referral 
hospitals in Surabaya, Jogjakarta, and Semarang.

Expert criteria
The potential experts were screened based 

on their expertise in diabetes management. Ten 
experts (4 physicians, 4 nurses, and 2 dietitians) were 
selected based on their competence, experience, and 
reputation in referral hospitals in Surabaya, Jogjakarta, 
and Semarang as well as reputable universities 
in Java, Indonesia. Selected academicians had an 
extensive publication on diabetes management, while 
practitioners had at least 5 years of work experience as 
health professionals in a referral hospital.

Data collection and analysis
An invitation e-mail was sent to the potential 

experts, which included an explanation of the study 
and participation time estimation. Participation was 
voluntary and confidential. The experts were asked 
to participate in the three-round interview using 
Delphi technique, which took approximately 1 hour 
to complete each round. Of 13 invited experts, only 
10 agreed to complete the process.

The experts were blinded or did not know each 
other. The first round of the Delphi questionnaire 
consisted of open-ended questions covering the 
problem and procedure or strategies of the precision 
health care program. The objectives were conducting 
a brainstorming session and generating the experts’ 
opinions on the program. Experts were asked to 

describe their thinking related to precision health care 
in Indonesia using a semi-structured interview.

The responses of the experts (three physicians, 
three nurses, and a dietitian) in the first round formed 
the basis of the precision health care program for the 
second round. Furthermore, three additional experts 
(a nurse, physician, and dietitian) were chosen for the 
second round. The consensus reached in the first and 
second rounds was integrated into the elements and 
strategies of precision health care. In the third round, 
all experts (four physicians, four nurses, and two 
dietitians) were asked whether they strongly disagree 
or strongly agree with the results as well as providing 
additional comments on the specified concept 
areas.16,17 Data collection, analysis, and key action of 
each Delphi round are presented in Figure 1.

RESULTS

In total, 10 invited experts agreed to participate 
in this study. Eight important elements were found in 
the implementation of precision health care, which 
were obtained using an in-depth analysis. 

Delphi round 1
Seven experts completed the first round, which 

discovered the elements of precision health care. The 
elements included self-management, interdisciplinary 
collaborative practice, personalized genetic or lifestyle 
factors, patient priority-directed care, glycemic target, 
patient preferences, glycemic control, and biodata- or 
evidence-based practice. Detail explanation of each 
element can be seen in Table 1.

Delphi round 2
Round 2 was conducted based on the results of the 

first round. Additional suggestions including patient 
priority-directed care, glycemic targets, and glycemic 
control were obtained from the experts to complete 
the results as shown in Table 1.

Delphi round 3
The strategies of precision health care 

implementation in clinical settings were made 
by integrating all information in the systematic 
stage after suggestions were collected. The 
suggestions included individual needs such as 
personalized genetic or lifestyle factors, biodata- or 
evidence-based practice, glycemic targets, patient 
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preferences, glycemic control, interdisciplinary 
collaborative practice, self-management, and 
priority-directed care. After all the elements were 
integrated into precision health care strategies, the 
experts were asked whether they agree or disagree 
with the strategies. All experts agreed on the seven 
steps in the strategies of precision health care 
implementation in diabetic patients. This approach 
could become a model to obtain health information, 
improve diabetes self-management, and reduce 
diabetes-related complications among patients. 
The strategies of precision health care based on the 
development of each element are shown in Table 2.

DISCUSSION

A consensus was reached on the elements 
of precision health care, which became the basis 
of the 7-step strategy for precision health care 

implementation. Those seven strategies were: brief 
deducting teaching; assessing self-management level 
and risk of cardiovascular disease among patients; 
organizing a brainstorming session among patients 
to exchange experiences on glycemic target and 
specific target behavior; making a list of patients’ 
needs then ranking the priorities; setting a goal and 
writing action; doing follow-up; and reporting the 
goal attempts.

Brief deducting teaching is implemented based on 
self-management and interprofessional collaborative 
practice and conducted through health seminars 
involving various health professionals and older adults 
with diabetes. Health education is expected to improve 
self-management awareness.18,19 Self-management 
provides an accurate treatment for older adults with 
diabetes,20,21 which is one of the critical components 
of precision health care for diabetes. Moreover, self-
management supports precise problem solving and 

Figure 1. Flowchart of the three-round interview using Delphi technique
 

Pre-meeting
1. Outline area of discussion:

- constructing operational definition of precision health care;
- identifying and defining the elements and strategies of precision health care in clinical practice.

2. Sending an invitation letter for the three-round Delphi study by e-mail. The letter included the
study explanation and estimation time of participation.

First round: 7 days  
In-person meeting with 7 experts (3 physicians, 3 nurses, and 1 dietitian) on:
a. Defining and agreeing operational definition and elements of precision health care;
b. Finding posible problems of the research program, patients' needs, and procedures or strategies

of precision health care in clinical practice.
The experts' responses in the first round became the basis of the precision health care program in
the second round.

Second round: 3 days
Second discussion with 3 additional experts (1 nurse, 1 physician, and 1 dietitian) on the operational
definition, element, and strategies of precision health care
If consensus was not reached in the second round, the third round would be conducted to reach
the consensus.

Third round: 4 days
The experts were asked to strongly disagree or strongly agree with the final wording of an item as 
well as providing additional comment under the specified concept areas.



224 Med J Indones 2021;30(3)

mji.ui.ac.id

Element of precision 
health care Round 1 Round 2

Self-management Patients with diabetes need basic information about their disease. 

The basic information can help them to perform self-management 
at home.

Self-management is an independent dietary pattern, blood glucose 
monitoring, regular exercise, insulin injection procedure, injection 
location, or regular diabetes medication as recommended by 
health professionals.

Interdisciplinary 
collaborative 
practice

The provision of basic information can be provided through a lay 
seminar conducted by a hospital or health facility.

The speakers are doctors, nurses, and nutritionists who are expert 
and competent in their fields.

Personalized genetic 
or lifestyle factors

Patients with diabetes can learn from each other on keeping stable 
blood glucose.

The valuable experience can be shared through a group discussion.

Discussions among patients require assistance by health personnel 
to ensure the information is safe and avoid malpractice risk.

Patient priority-
directed care

A monitoring book that contains content about diabetes, 
strategies to keep blood sugar stable, and a personal monitoring 
sheet is needed.

The monitoring book should use clear and simple language, which 
can be easily understood by the patients.

The personal monitoring of each patient can be completed 
independently by the patient and checked by the health workers 
when the patients are doing regular follow-up in the health center 
or hospital.

To support a successful diabetic 
therapy, a good communication 
between the patient and the therapist 
should be established

Patients with independent funding 
should find alternative evaluation 
methods for laboratory examinations 
besides HbA1c to reduce medication 
cost.

Glycemic target Patients with good health literacy may determine their goals and 
the suitable management individually.

Determining the suitable intervention 
individually without health literacy 
on diabetes is risky. Thus, a strategy 
should be offered to overcome this 
condition.

Patient preferences Health professionals must respect the preferences of each patient. 

The patients can determine the most suitable intervention 
themselves.

Glycemic control The HbA1c examination is an effective test to monitor the patients’ 
self-management.

HbA1c examination can also be used as a predictor of the risk of 
complications for diabetic patients in the future.

HbA1c can be used as valid data when 
there is no hemoglobin disturbance, 
and it reflects mean blood glucose 2–3 
months. 

A 1-month parameter with glycated 
albumin can also be used for glycemic 
control.

Health care providers should keep up 
with the latest information of diabetes.

Biodata- or 
evidence-based 
practice

The risk of complications and individual patient data can be kept 
by the hospital or health facility.

The data become big data for health facilities to determine the 
right intervention for each patient at present or in the future.

Table 1. Elements of precision health care for diabetes in round 1 and 2

HbA1c=glycated hemoglobin
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minimizes unnecessary interventions.¹⁹,²² Verifying 
and clarifying this understanding are paramount for 
health literacy.5 Brief deducting teaching requires 
every health professional including medical specialists, 
nurses, nurse specialists, and nutritionists to implement 
interdisciplinary communication and cooperation 
models,23 thus improving the patients’ understanding 
of self-management plans (e.g., test, medication, 
procedure, and behavioral change).²⁴–²⁶

Furthermore, other precision health care 
strategies such as making a list of patients’ needs, 
ranking the priorities, setting goals, and writing goal-
oriented actions provide exclusive health care with 
an accurate diagnosis, thereby improving treatment 
and care effectiveness.¹⁹,²⁷,²⁸ A patient-centered 
care model can improve the current model of 
precision health care, which covers broader medical 
assessments including patient glycemic target, 
glycemic control, biodata- or evidence-based practice, 

patient preferences, and patient priority-directed  
care.²⁹–³³ Personalized glycemic goals are based on 
the agreement between health professionals and 
patients, while the individualization target is based 
on the hypoglycemic episode risk among patients.²⁷,³⁴ 
Precision health care strategies are patient-centered 
care with personalized glycemic goals and care 
plans established through group care.³⁴⁻³⁸ The goals 
are intended to reduce intervention risks, develop 
interdisciplinary integration, improve patients’ 
outcomes and quality of life, and avoid unnecessary 
medical interventions.

In addition, a brainstorming session among older 
adults with diabetes enables knowledge exchange 
to solve health problems.¹⁸,³⁹ Problem solving is an 
essential skill for patients to make the right, systematic, 
and logical decisions and various viewpoints 
consideration.⁴⁰,⁴¹ Furthermore, brainstorming helps 
patients to discuss and be informed of their individual 

CVD=cardiovascular disease; HbA1c=glycated hemoglobin

No Elements Steps Actions

1. Self-management, 
interdisciplinary 
collaborative practice

Conducting brief 
deducting teaching

Organizing a lay seminar attended by patients with diabetes.

This seminar will be filled with the experts such as nurses, doctors, and 
nutritionists.

The lay seminar contains self-management strategies to maintain blood 
glucose at home.

2. Self-management, 
interdisciplinary 
collaborative practice

Assessing self-
management level 
and risk of CVD among 
patients

After seminar is completed, a nurse conducts an assessment to 
determine the patients’ self-management and complication risk levels.

Individual report is obtained to determine the complication risks. High-
risk patients will be treated by a subspecialist.

3. Personalized genetic or 
lifestyle factors

Organizing a 
brainstorming session 
among patients to 
exchange experiences 
on glycemic targets and 
specific target behavior

A support group among patients provides information exchange on 
experiences and lifestyle to control blood glucose.

The support group will be accompanied by a facilitator to ensure the 
information shared are safe and have no malpractice risk.

4. Glycemic target, patient 
preferences

Making a list of patients’ 
needs and ranking the 
priorities

The support group discussion becomes the source of information in 
choosing the suitable invention to keep blood glucose stable at home.

5. Glycemic control, patient 
priority-directed care

Setting a goal and writing 
action

The patients’ goal and intervention plan can be written in the 
monitoring book.

6. Biodata- or evidence- 
based practice

Doing follow-up Each report in the monitoring book can become valuable data for 
hospitals or health facilities to determine the most appropriate 
interventions for the patients in the future.

7. Self-management Reporting the goal 
attempts

Evaluation on self-management can be monitored through laboratory 
tests such as HbA1c, cholesterol, blood glucose level, triglyceride, 
glycated albumin, CVD risk chart, questionnaire (self-management, 
self-care activity, quality of life, and diabetes distress) after the 
implementation of the program.

Table 2. Precision health care strategies based on the development of each precision health care element
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needs, especially in achieving glycemic targets and 
specific target behavior.36,40,41

All experts agreed that these precision health care 
strategies could be a new approach to improve self-
management and reduce complication risks among 
diabetic patients. However, limitations of this study 
included the experts’ opinions that were limited to the 
condition of patients in referral hospitals with better 
health literacy. These precision health care strategies 
should be tested in a small sample population to obtain 
its implementation results before being tested on 
a large sample population through the randomized 
control trial method. Further studies to evaluate the 
impact of precision health care strategies in improving 
self-management and reducing the risk of diabetes 
complications among older adults are needed.

In conclusion, precision health care strategies are 
important to prevent diabetes-related complications 
in older adults with diabetes. Precision health care 
strategy is a model of health care delivery that 
relies heavily on personalized information genetic, 
preference, evidence-based, interprofessional 
collaborative practice, and patients' lifestyles. A 
personalized approach encourages patients to take 
personal responsibility and minimizes conflicting 
recommendations between clinicians and patients 
because the decisions come from the patients' 
perspectives and their specific health outcome goals. 
The recommended precision health care strategies are 
useful for the health care providers, managers, and 
policymakers to provide comprehensive health care 
services for future diabetes management.

Conflict of Interest
The authors affirm no conflict of interest in this study.

Acknowledgment
We would like to thank the experts as participants in this study.

Funding Sources
None.

REFERENCES
1.	 Indonesian Ministry of Health. World diabetes day 2018. 

Indonesian Ministry of Health Data and Information Center; 
2019. p. 1–8. Indonesian.

2.	 Bradley D, Hsueh W. Type 2 diabetes in the elderly: challenges 
in a unique patient population. J Geriatr Med Gerontol. 
2016;2(2):14.

3.	 Kirkman MS, Briscoe VJ, Clark N, Florez H, Haas LB, Halter JB, et 
al. Diabetes in older adults. Diabetes Care. 2012;35(12):2650–64.

4.	 International Diabetes Federation. IDF diabetes atlas. 9th ed. 
Brussels: 2019. Available from: https://www.diabetesatlas.org.

5.	 Rachmawati U, Sahar J, Wati DNK. The association of diabetes 
literacy with self-management among older people with 
type 2 diabetes mellitus: a cross-sectional study. BMC Nurs. 
2019;18(34).

6.	 Badriah S, Sahar J, Gunawijaya J, Prasetyo S. Pampering older 
people with diabetes in Sundanese culture: a qualitative study. 
Enferm Clin. 2019;29 Suppl 2:733–8.

7.	 Cimo A, Dewa CS. Tailoring Diabetes Education to meet the 
needs of adults with type 2 diabetes and mental illness: client 
and health-care provider perspectives from an exploratory pilot 
study. Can J Diabetes. 2019;43(6):421–8.

8.	 Sassen B. Nursing: health education and improving patient self-
management. Cham: Springer International Publishing; 2018.

9.	 Bierman AS, Tinetti ME. Precision medicine to precision care: 
managing multimorbidity. Lancet. 2016;388(10061):2721–3.

10.	 Corwin E, Redeker NS, Richmond TS, Docherty SL, Pickler 
RH. Ways of knowing in precision health. Nurs Outlook. 
2019;67(4):293–301.

11.	 Pranata S, Wu SFV, Alizargar J, Liu JH, Liang SY, Lu YY. Precision 
health care elements, definitions, and strategies for patients 
with diabetes: a literature review. Int J Environ Res Public 
Health. 2021;18(12):6535.

12.	 Davies AK, McGale N, Humphries SE, Hirani SP, Beaney KE, Bappa 
DA, et al. Effectiveness of a self-management intervention with 
personalised genetic and lifestyle-related risk information 
on coronary heart disease and diabetes-related risk in type 2 
diabetes (CoRDia): study protocol for a randomised controlled 
trial. Trials. 2015;16:547.

13.	 Tinetti ME, Esterson J, Ferris R, Posner P, Blaum CS. Patient 
priority-directed decision making and care for older adults with 
multiple chronic conditions. Clin Geriatr Med. 2016;32(2):261–75.

14.	 Hickey KT, Bakken S, Byrne MW, Bailey DCE, Demiris G, 
Docherty SL, et al. Precision health: advancing symptom and 
self-management science. Nurs Outlook. 2019;67(4):462–75. 
Erratum in: Nurs Outlook. 2020;68(2):139–40.

15.	 Lai PC, Wu SV, Alizargar J, Pranata S, Tsai JM, Hsieh NC. Factors 
influencing self-efficacy and self-management among patients 
with pre-end-stage renal disease (Pre-ESRD). Healthcare (Basel). 
2021;9(3):266.

16.	 Grime MM, Wright G. Delphi method. In: Brandimarte P, Everitt 
B, Molenberghs G, Piegorsch W, Ruggeri F, editors. Wiley 
StatsRef: Statistics Reference Online; 2016. p. 1–6.

17.	 Steurer J. The Delphi method: an efficient procedure to generate 
knowledge. Skeletal Radiol. 2011;40(8):959–96.

18.	 Hickson L, Worrall L, Scarinci N. A randomized controlled trial 
evaluating the active communication education program for older 
people with hearing impairment. Ear Hear. 2007;28(2):212–30.

19.	 Delavar F, Pashaeypoor S, Negarandeh R. The effects of self-
management education tailored to health literacy on medication 
adherence and blood pressure control among elderly people 
with primary hypertension: a randomized controlled trial. 
Patient Educ Couns. 2020;103(2):336–42.

20.	 Qin W, Blanchette JE, Yoon M. Self-efficacy and diabetes self-
management in middle-aged and older adults in the United 
States: a systematic review. Diabetes Spectr. 2020;33(4):315–23.

21.	 Sherifali D, Bai JW, Kenny M, Warren R, Ali MU. Diabetes self-
management programmes in older adults: a systematic review 
and meta-analysis. Diabet Med. 2015;32(11):1404–14.

22.	 Chodosh J, Morton SC, Mojica W, Maglione M, Suttorp MJ, 
Hilton L, et al. Meta-analysis: chronic disease self-management 
programs for older adults. Ann Intern Med. 2005;143(6):427–38.

23.	 Pariser P, Pham TT, Brown JB, Stewart M, Charles J. Connecting 
people with multimorbidity to interprofessional teams using 
telemedicine. Ann Fam Med. 2019;17(Suppl 1):S57–62.

24.	 Wu SF, Lee MC, Liang SY, Lu YY, Wang TJ, Tung HH. Effectiveness 
of a self-efficacy program for persons with diabetes: a 
randomized controlled trial. Nurs Health Sci. 2011;13(3):335–43.

25.	 Venkataraman K, Kannan AT, Kalra OP, Gambhir JK, Sharma AK, 
Sundaram KR, et al. Diabetes self-efficacy strongly influences 



Pranata, et al. | Precision health care for diabetes 227

Medical Journal of Indonesia

actual control of diabetes in patients attending a tertiary 
hospital in India. J Community Health. 2012;37(3):653–62.

26.	 Jiang X, Wang J, Lu Y, Jiang H, Li M. Self-efficacy-focused 
education in persons with diabetes: a systematic review and 
meta-analysis. Psychol Res Behav Manag. 2019;12:67–79.

27.	 Barrot-de la Puente J, Mata-Cases M, Franch-Nadal J, Mundet-
Tudurí X, Casellas A, Fernandez-Real JM, et al. Older type 2 diabetic 
patients are more likely to achieve glycaemic and cardiovascular 
risk factors targets than younger patients: analysis of a primary 
care database. Int J Clin Pract. 2015;69(12):1486–95.

28.	 Saunders T. Type 2 diabetes self-management barriers in older 
adults: an integrative review of the qualitative literature. J 
Gerontol Nurs. 2019;45(3):43–54.

29.	 Holt RIG. Personalized medicine for diabetes: a special issue. 
Diabet Med. 2016;33(6):711.

30.	 Subramanian S, Hirsch IB. Personalized diabetes management: 
moving from algorithmic to individualized therapy. Diabetes 
Spectr. 2014;27(2):87–91.

31.	 Spiegel AM, Hawkins M. ‘Personalized medicine’ to identify 
genetic risks for type 2 diabetes and focus prevention: can it 
fulfill its promise? Health Aff (Millwood). 2012;31(1):43–9.

32.	 Mayor S. Individualising treatment and care of patients with 
diabetes. Prescriber. 2017;28:23–5.

33.	 Horwitz RI, Charlson ME, Singer BH. Medicine based 
evidence and personalized care of patients. Eur J Clin Invest. 

2018;48(7):e12945.
34.	 Miñambres I, Mediavilla JJ, Sarroca J, Pérez A. Meeting 

individualized glycemic targets in primary care patients with 
type 2 diabetes in Spain. BMC Endocr Disord. 2016;16:10.

35.	 Sherifali D. Diabetes management in older adults: seeing the 
forest for the trees. Can J Diabetes. 2016;40(1):10–1.

36.	 Sherifali D. Diabetes coaching for individuals with type 2 
diabetes: a state-of-the-science review and rationale for a 
coaching model. J Diabetes. 2017;9(6):547–54.

37.	 Sherifali D, Viscardi V, Bai JW, Ali RM. Evaluating the effect of a 
diabetes health coach in individuals with type 2 diabetes. Can J 
Diabetes. 2016;40(1):84–94.

38.	 Sexton M, Baessler M. Interprofessional collaborative practice. 
J Contin Educ Nurs. 2016;47(4):156–7.

39.	 Chen WC, Lin CC, Kuo CC, Wu CC, Liu TJ, Chen MT. A theory-
based self-management training program for older adult peer 
leaders with diabetes: a feasibility assessment. J Multidiscip 
Healthc. 2021;14:33–44.

40.	 Hood KK, Hilliard M, Piatt G, Ievers-Landis CE. Effective 
strategies for encouraging behavior change in people with 
diabetes. Diabetes Manag (Lond). 2015;5(6):499–510.

41.	 Torabizadeh C, Jalali K, Moattari M, Moravej H. Effects of 
the problem solving technique in type 2 diabetic patients 
with cognitive impairment: a randomized clinical trial. Int J 
Community Based Nurs Midwifery. 2018;6(3):197–208.


