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Abstract

Patients with type 2 diabetes mellitus require regular evaluation
of the medication's effectiveness and safety through blood
glucose and HbAlc testing. This continuous monitoring is one
of the primary roles of pharmacists in collaboration with
physicians and supported by health insurance to examine the
fluctuation patterns of blood glucose levels in response to
diabetes medications. This study aimed to identify the need and
feasibility of frequent blood glucose monitoring from the
perspective of physicians, pharmacists, national health
insurance officials, and diabetes patients. A qualitative study
using semi-structured interviews was conducted in six Public
Health Centers and seven pharmacies in Banjarmasin,
Indonesia, from November 2022 to September 2023. A total of
twenty-one respondents were included in this study. Data were
tape-recorded, transcribed verbatim, and categorized using
manual thematic content analysis. This study reveals that
inappropriate patient conditions, irregular visits to Public
Health Centers, patients' negative emotions, limitations in self-
monitoring blood glucose, and lack of patients' knowledge
create barriers to conducting monitoring of diabetes. On the
other hand, the frequent blood glucose and HbAlc testing was
supported by positive perceptions of the importance of testing,
ease of access, and the active roles of physicians, pharmacists,
and insurance officials. The barriers and facilitators of
continuous diabetes medication monitoring are key factors that
pharmacists, physicians, and insurance officials should
consider to ensure that medication effectiveness and safety are
monitored effectively.
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INTRODUCTION

Diabetes mellitus represents a major global health crisis, driving substantial morbidity and mortality through both
microvascular and macrovascular complications?. Achieving and maintaining optimal glycemic control is essential for
mitigating these devastating long-term outcomes, as strong evidence confirms that sustaining near-normoglycemia
significantly reduces the incidence and progression of disease-related complications®. Therefore, accurate measurement of
blood glucose provides crucial information about glucose metabolism, guiding timely interventions necessary for the overall

health and survival of patients’.

Self-Monitoring of Blood Glucose (SMBG,) is a vital component of successful diabetes self-management. The American
Diabetes Association (ADA) recommends daily SMBG for individuals with type 2 diabetes receiving insulin or oral
hypoglycemic agents, with intensive insulin regimens requiring 6 to 10 checks daily*. Research correlates a higher testing
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frequency with improved glycemic control. However, practical challenges —such as pain, inconvenience, and the long-term
sustainability of frequent monitoring — create significant barriers for patients®. In low- and middle-income countries (LMICs)
like Indonesia, these issues are compounded by limited availability, affordability, and concerns over the quality assurance
of SMBG devices?, underscoring the urgent need for equitable access initiatives.

In Indonesia, the Program Pengendalian Penyakit Kronis (Prolanis), a Chronic Disease Control Program integrated into the
national universal health coverage system, aims to standardize the regular monitoring of chronic conditions such as
diabetes. This program stipulates monthly evaluations of fasting blood glucose, biannual glycosylated hemoglobin (HbA1c)
assessments, and annual comprehensive blood chemistry analyses”8. Despite this national framework, implementation
consistency remains poor; one study alarmingly reported that scheduled HbAlc testing was rarely performed, and
compliance with monthly fasting glucose monitoring was as low as 3%?. Pharmacists, as part of the healthcare team, play a
critical role in monitoring the effectiveness and safety of diabetes therapy, yet enhancing their role requires strong
collaboration with physicians and supportive policies from the health insurance system to ensure integrated and continuous
care',

Given the widely acknowledged importance of glucose monitoring, a comprehensive investigation into its prevalence and
effects within the complex Indonesian context is crucial. Gathering robust evidence is necessary to inform policy decisions,
improve management strategies, and address existing disparities in access, quality, and patient outcomes. Building on this
context, the present study aims to identify the specific need for and feasibility of frequent blood glucose monitoring by
gathering insights from key stakeholders: physicians, pharmacists, national health insurance officials, and diabetes patients.

MATERIALS AND METHODS

Materials

This research employed a qualitative study design centered on in-depth interviews with key stakeholders, including
physicians, pharmacists, diabetes patients, and National Health Insurance program officials. The primary objective was to
thoroughly assess the current implementation of the Prolanis and to investigate the practical feasibility and perceived
necessity of integrating more frequent blood glucose monitoring into the routine care for enrolled patients. All procedures
involving human subjects were conducted with the highest ethical standards, and formal approval for the study was
secured from the Ethical Committee of Medical Research at Universitas Lambung Mangkurat on September 5t, 2022
(Reference No. 298KEPK-FKULM/EC/IX/2022).

Methods

Sampling and respondents

Respondents for this study were carefully selected using a purposive sampling strategy to ensure representation across the
spectrum of diabetes care and policy within the Indonesian healthcare system. This approach allowed us to target
individuals with specific, relevant expertise, experience, and authority. The eligibility criteria for participation were strictly
defined and included: Physicians actively involved in the delivery of the Prolanis services; Pharmacists directly providing
diabetes care and monitoring; Patients officially enrolled and participating in the Prolanis program; and National Health
Insurance officials with direct involvement in the planning or policy implementation of the Prolanis initiative. This ensures
that the collected data reflects a comprehensive view from clinical practice, patient experience, and systemic policy.

Data collection

A semi-structured interview guide was meticulously developed to explore the multifaceted perspectives of respondents
across three key areas: the necessity and feasibility of frequent blood glucose monitoring (FBGM); current monitoring
practices and their implementation within Indonesia's National Health Insurance program; and the opportunities and
challenges associated with increasing the frequency of monitoring within the National Health Insurance framework. Before
participation, all informants received comprehensive information detailing the study's purpose, methodology, potential
risks, and benefits, and subsequently provided written informed consent.

Interviews were systematically conducted by the lead researcher in Banjarmasin, South Kalimantan, spanning the period
from November 2022 to September 2023. Sessions took place at times and locations mutually convenient to the interviewer
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and the participants. Each interview was audio-recorded and transcribed verbatim to ensure data fidelity. Data collection
rigorously continued until thematic saturation was demonstrably achieved, ensuring the completeness and depth of the
qualitative findings.

Study reliability

To ensure the credibility and reliability of this qualitative study, several rigorous strategies were implemented. The primary
method involved data triangulation, where qualitative insights gathered from various respondent groups —including
patients, physicians, pharmacists, and health insurance officials — were systematically compared and cross-referenced with
quantitative information extracted from patient medical records and official National Health Insurance guidelines.
Furthermore, methodological trustworthiness was enhanced through member checking, which involved validating the
accuracy of transcripts and preliminary findings with the original respondents. The research team also conducted regular
peer debriefing sessions to critically review the data analysis process and findings. Finally, all key methodological decisions
and data interpretation processes were meticulously documented through systematic logs, ensuring a transparent and
auditable research trail.

Data analysis

Data analysis was conducted meticulously using thematic analysis. This systematic approach began with the researchers
immersing themselves in the content through multiple reviews of the transcripts to gain familiarity and identify potential
overarching concepts. Transcripts were then rigorously coded, with the research team employing a consistent methodology
to ensure analytical rigor. Emerging concepts were grouped into descriptive themes, and any discrepancies in coding or
thematic interpretation were addressed and resolved through thorough discussion during regular team meetings, fostering
collaborative consensus. Finally, illustrative quotes were carefully selected to support and exemplify the finalized themes,
providing a rich, humanized context and a nuanced understanding of the respondents' perspectives.

RESULTS AND DISCUSSION

The twenty-one respondents included in this study were strategically selected to represent key stakeholders in diabetes
management: six physicians, seven pharmacists, three national health insurance officials, and five diabetes patients. To
ensure the richness and integrity of the data, all interviews were tape-recorded and subsequently transcribed verbatim. The
duration of these in-depth interviews ranged from 26 to 70 minutes. Detailed demographic and professional characteristics
for all participants are comprehensively presented in Table L.

Tablel.  Respondent demographics.

Characteristics Number of respondents

Gender: n (%)

Male 5(24)

Female 16 (76)
Age (years old): Average+SD 37.29+11.7
Education: n (%)

Junior high school 1(5)

Senior high school 4(19)

Diploma 3 (14)

Bachelor degree 13 (62)

Occupation: n (%)
Primary care physician 6
Pharmacist 7
Health insurance official 3
Private worker 3
Retired 1
Trader 1

The qualitative data collected from physicians, pharmacists, health insurance officials, and diabetes patients regarding
frequent blood glucose and HbA1c testing were successfully categorized into two major, overarching themes: facilitators
and barriers that influence the adoption and adherence to these essential monitoring practices. These themes, which capture
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the multi-faceted challenges and supportive elements within the healthcare system, are meticulously summarized in Table
II. To ensure accuracy and maintain the integrity of the data, direct quotations from all Indonesian-speaking respondents
were translated into English verbatim by Sastra Lingua Indonesia, a certified translation agency.

Table II.  Barriers and facilitators to performing routine blood glucose and HbAlc testing.

Parameters Details

Barriers Inappropriate patients conditions
Irregular visits of patient to primary health centers (PHCs)
Patients’ negative emotions
Limitations in self monitoring blood glucose
Lack of patients” knowledge

Facilitators Positive perceptions of the importance of blood glucose and HbAlc testing
Ease of access to blood glucose and HbAlc testing
Active roles of physician, pharmacist and insurance representative

Barriers to frequent blood glucose and HbA1c testing

Respondents in this study collectively highlighted a significant range of perceived barriers impeding effective blood glucose
monitoring among patients. These challenges included the practical difficulty of managing the procedure under
inappropriate patient conditions (e.g,, severe illness or lack of privacy), coupled with the systemic issue of irregular patient
visits to PHCs. Crucially, the process was complicated by patients’ negative psychological and emotional responses, such as
anxiety, fear of pain, or discouragement from consistently high results. Furthermore, limitations related to SMBG devices
(e.g., cost, strip availability, or technical issues) and a pervasive lack of patient knowledge regarding the importance and
correct technique of frequent testing were frequently cited as significant obstacles. Collectively, these identified physical,
systemic, as well as behavioral barriers underscore the complexity of achieving optimal glycemic control in a real-world
setting.

Inappropriate patient conditions

Interviews with respondents revealed that inappropriate patient conditions were the primary factor hindering the regular
monitoring of blood glucose and HbAlc levels. A significant barrier identified was the absence of the patient during
scheduled appointments, often being represented by family members or caregivers. Furthermore, a common issue was the
patient's failure to adhere to the required fasting protocol prior to testing. These logistical and preparation issues directly
undermine the validity and feasibility of obtaining accurate, routine glycemic data, complicating effective disease
management and emphasizing the need for better patient education and support within the care system.

Physician D: "Some people have others manage their health check-ups, like a child picking up a prescription or a housekeeper.
Because of this, they may not always keep track of their blood sugar levels.”

Patient G: “I wasn't fasting before, so they (the physician) just gave me the same insulin medication. Sometimes they check my
blood pressure, but they didn’t do a blood sugar test back then. If I had been fasting, they probably would have checked that too.
Usually, it’s done about once every six months.”

Patient S: “Actually, it is recommended, sometimes we fast for a long-time ma'am. There are a lot of people at the health center,
“it's 9 0'clock and you haven't eaten yet”, so we cannot stand it. So, in the end, the fast is too long. Sometimes we are asked, “are
you fasting, sir?”, oh, I cannot stand it ma'am.”

Irreqular patient visits to PHCs

Irregular patient visits to PHCs pose a significant barrier to the consistent execution of scheduled blood glucose and HbAlc
testing. This inconsistency stems from a combination of multifaceted, real-world challenges. Key contributing factors include
patients' busy schedules and competing commitments, difficulties with transportation access, insufficient support from
caregivers— particularly for elderly patients—and forgetfulness concerning the scheduled testing dates. Furthermore, the
surprising ease with which patients can obtain necessary medication without a prescription reduces the perceived urgency
of clinical visits, further undermining adherence to the mandated monitoring schedule.

Patient HA: “I did not check (blood glucose) because I was busy.”
Insurance representative H: " The patient might have been busy that day, even though the full examination only took place on

that day.”
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Physician J: "Transportation can be a real hassle for the elderly. A lot of the time, they find themselves waiting for their kids to
swing by and pick them up, but with how busy life gets, that doesn’t always happen. Sometimes, they even end up visiting their
kids and end up missing their health appointments.”

Physician D: " Sometimes people come for follow-up visits. Some live far away or need to wait for a farmily member to take them
to the health center.”

Pharmacist R: "Many passive patients often hesitate to visit their physicians, opting instead to purchase previously prescribed
medications from reqular pharmacies. This approach is typically driven by convenience and the desire for affordability, as they
may find it easier to obtain the same medicines without the need for a consultation.”

Patient’s negative emotions

While the necessity of monitoring blood glucose and HbA1c levels for evaluating therapeutic response in diabetes is well-
established, it is crucial to recognize the psychosocial barriers patients face. A significant number of individuals experience
negative emotions associated with this essential diagnostic process, most notably the fear of needles (needle phobia) and the
pervasive fear of knowing the results (sometimes termed "diabetic distress"). These psychological factors can severely
impact patient compliance, leading to under-testing and suboptimal self-management, which ultimately hinders the
attainment of desired glycemic targets.

Pharmacist AU: "Sometimes there are some who don't check, maybe because they are afraid of needles or whatever, maybe the
Public Health Center will only check those who want to."

Insurance representative A: ""But sometimes people are afraid to have their blood tested."

Physician G: "Then there are also those who just want to take the medicine quickly or they are afraid to see the reality of their
blood sugar levels, for example, they are fasting, and they become afraid and sometimes afraid of being scolded by the doctor."

Limitations in SMBG

While regular blood glucose testing at PHCs is a standard practice, implementing SMBG at home presents significant
challenges for patients. A notable finding from the study is that several respondents expressed difficulty in performing
SMBG due to the lack of necessary monitoring tools (e.g., glucometers and test strips). This inability to afford or access
essential equipment represents a critical barrier to effective self-management. This observation aligns with existing literature
indicating that affordability and accessibility of SMBG devices are substantial obstacles, particularly in settings without
robust health insurance coverage for such supplies'.

Even among those who do possess the tools, several reported substantial difficulties rooted in behavioral and motivational
factors. Patients frequently described regular home testing as a boring, cumbersome, and demotivating activity, leading to
a decline in their sustained adherence to the practice. Furthermore, a critical gap in the care continuum was identified: even
among patients who consistently perform SMBG at home, some fail to report their results to their physician. This failure to
integrate patient-generated data into clinical decision-making limits the utility of SMBG and compromises the quality of
diabetes management.

Patient HA: "I do not have the glucometer yet to check myself at home."

Patient HE: "I used to have the glucometer, but it was broken, the battery was installed inside for too long."

Patient S: " Yes, I have bought it several times, lately I have been a bit lazy (checking my blood sugar), it takes too long, I am tired
of being checked over and over again."

Patient S: "I did not report the results to the physician, so I just wanted to see for myself. to check, "oh it's gone up", sometimes
if it has gone up maybe the food needs to be adjusted. Oh, diabetes is difficult, ma'am, it is hard to cure, that is hard, if you do not
eat you feel weak."

Lack of patients’ knowledge

Irregularity in both blood glucose and HbAc testing, as reported by the study respondents, is significantly attributed to a
lack of adequate patient knowledge regarding the importance and proper frequency of these monitoring practices. This
critical finding underscores a systemic barrier where deficits in health literacy and specific diabetes education impede
adherence to recommended testing schedules. Consequently, this deficiency in patient understanding contributes directly
to suboptimal glycemic control and highlights an urgent need for targeted educational interventions within diabetes
management programs.
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Pharmacist R: "Maybe sometimes those patients do not know that they actually have a quota to check their HbA1c.”
Insurance representative R: " Sometimes patients feel that they are comfortable taking medication regularly, so they feel that it
is 1ot necessary ot important to have a lab check."

Patient HE: "If it is often at night, you urinate often at night, you're thirsty too, so there's no need to check your blood sugar, we
just feel if it is high (sugar level), because it is been a long time since we found out."

Facilitators to frequent blood glucose and HbA1c testing

Analysis of the qualitative data revealed several key factors that strongly encouraged respondents to engage in regular blood
glucose and HbA1c monitoring. Foremost among these was the positive perception of the tests' clinical importance, where
patients recognized monitoring as an indispensable tool for preventing complications and sustaining long-term health. This
intrinsic motivation was significantly supported by ease of access to testing resources and, critically, the active and
collaborative roles played by healthcare providers. Specifically, physicians, pharmacists, and national health insurance
officials were cited as pivotal in reinforcing adherence by educating patients, facilitating testing procedures, and ensuring
continuity of care. These findings suggest that adherence to glycemic monitoring is not solely a matter of patient willpower
but relies heavily on a supportive, accessible, and well-integrated healthcare system.

Positive perception of the tests' clinical importance

A strong consensus emerged among all respondent groups regarding the importance of specific monitoring metrics.
Participants uniformly recognized that both blood glucose testing (SMBG or point-of-care) and HbAlc assessment are
essential tools for accurately evaluating and adjusting the effectiveness of diabetes medication and overall therapeutic

regimens.

Patient A: "From that check we know our sugar, if we do not use insulin anymore, our blood will automatically be high. Well,
that is the impact later."

Physician G: " Later, he will check his sugar every month, it is certain that if the referral program is carried out, he will check his
blood sugar because we will also monitor it, if it is not okay, the dose can be increased. Every 3 months, 3 or 6 months, HbAlc
blood chemistry test, so from there we can see, the blood chemistry can show the function of kidney.”

Physician N: "Moreover, if you check HbAlc, you can see the compliance of taking medication from there, for example he
routinely takes medication or whether the medication is suitable or not, like that. So, for example his HbA1c is high, he says he is
taking medication, and it is questionable whether he is really taking the medication, but it is not in accordance with his condition,
the medication is not suitable. If for example the case is that his HbA1c is high and he has had therapy, it could be considered for
referral to be rearranged what medication or the dosage is increased or not."

Pharmacist AU: "The effectiveness of the medicine is seen from the blood sugar results, if it's diabetes, it is better if there are
results. Same as blood pressure, there will be results."

Ease of access to testing resources

All participants in this study consistently agreed that the national health insurance system has played a crucial enabling role
in diabetes self-management. Specifically, respondents acknowledged that the program facilitates patient access to regular,
free blood glucose and HbA1c checks.

Insurance representative R: "If diabetes, fasting blood glucose must be done every month, every six months, 3-6 months is for
HbAIc test... or if for example the HbAIc result is poor, it can be conducted every three months."

Physician N: " This patient is indeed given a monthly diabetes check-up. If we also get a patient who is not taking their medication
regularly or has additional complaints, maybe we can check their blood sugar two hours after eating. So, there is a check every six
months for hypertension and diabetes patients, after that, for example for diabetes patients, there is a monthly fasting blood
Qlucosetest. If every six months, the HbA1c will be checked."

Pharmacist AG: "What this referral back program means is that he must have his HbA1c checked every six months if I am not
mistaken, it is like that in the lab, it is also covered by National Health Insurance, he is required to have a lab check-up. So, we
facilitate it, we already have this."

Pharmacist AN: "National Health Insurance covers HbA1c test, but if I'm not mistaken, it is only once every six months, but
if it's done routinely, it's good. Every month for blood sugar checks, after six months, for HbA1c, I mean we really monitor it like
that."
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Active role of physician, pharmacist and insurance representative

The strong consensus among respondents regarding the importance and ease of access to diabetes monitoring tests was
significantly reinforced by the acknowledged active roles of healthcare professionals and national health insurance officials.
Across multiple responses, patients consistently highlighted that encouragement and education from their physicians,
pharmacists, and insurance representatives were crucial factors. This finding underscores the human element in successful
diabetes management: when all members of the healthcare ecosystem actively promote testing, it not only validates the
clinical necessity of monitoring but also translates to greater patient engagement and perceived ease of access, directly
supporting adherence to treatment guidelines.

Insurance representative R: “For the one that is being scheduled, it’s already known, so we give a paper, for example on the
24" of next week... on the 24" we check the lab, " Sir/Madam, there is 6-monthly examination schedule". Okay, just bring it, there
is already a paper and a schedule."

Pharmacist R: "Well, that is what we sometimes tell, we say, Ma'am, if you join National Health Insurance, you will get a quota
to have your blood drawn here, later you will get a quota every six months, and what is checked is actually HbA1c, that's what we
tell the patient."

Physician D: "It has been informed, "ma'am, you'll check the lab later", on this date, come on this date, come. Then, next month
if you want to take the medicine, you do not have to wait until next month. If you want to go to the public health center, just come,
s0 you can just have a check-up. For the visit later, for blood and sugar checks, you have to fast the night before.”

Blood glucose and HbAlc testing are fundamental components of diabetes management, as they provide information on
glycemic control. HbA1lc reflects the average blood glucose level over the previous three months, offering a long-term
control measure, while frequent blood glucose measurements capture short-term fluctuations that may require immediate
therapeutic adjustments. Both parameters are crucial for preventing acute and chronic complications, optimizing treatment,
and improving the therapy outcomes?.

Recognizing the importance of frequent monitoring in diabetes management, the American Diabetes Association (ADA)
has promoted continuous glucose monitoring (CGM) systems, which provide near real-time glucose readings, reveal
patterns and trends, and alert patients and healthcare providers to impending hypoglycemia or hyperglycemia. This
approach enhances short-term management while complementing periodic HbAlc testing for a comprehensive assessment
of glycemic control*12.

Higher frequency of glucose monitoring has been linked to reduced episodes of hypoglycemia and greater glycemic time
inrange (TIR), which in turn is associated with better HbAlc outcomes. In addition, the analysis of glucose patterns obtained
from CGM can identify specific periods requiring therapeutic adjustment — for instance, to prevent hypoglycemia, enhance
glycemic control at particular times of the day, and increase overall TIR13%,

While CGM technology itself is not yet widely feasible in the setting of the PHC system in Indonesia, the frequent testing of
blood glucose and HbAlc that the National Health Insurance facilitates offers a pragmatic alternative. This strategy
addresses both short-term variability and long-term control, aligning with the principles underpinning CGM and
reinforcing the imperative of frequent monitoring in diabetes management to enable timely interventions and improve
outcomes. However, the findings identified barriers and facilitators to frequent blood glucose and HbA1c testing.

In this study, most respondents perceived inappropriate conditions of the patients as the main barrier to conducting blood
glucose and HbAlc testing regularly. The study showed that many patients did not come in person to the PHC but were
represented by family members or caregivers. This phenomenon is interesting to analyze because, according to the standard
of care set by the Indonesian National Health Insurance, patients with chronic diseases (e.g, diabetes, hypertension) are
supposed to visit the PHC regularly every month for a consultation with the physician, undergo examinations, receive
diabetes education, and obtain medicine prescriptions to control the disease. After that visit, they must fill the prescriptions
at the pharmacy. In other words, if patients are represented by their family members or caregivers, there will be no
examinations for patients that healthcare providers, including blood glucose and HbAlc testing, can conduct. This can
happen among diabetic patients who have physical disabilities (elderly individuals with difficulty walking, patients who
have had a stroke, etc.), which creates a barrier for them to visit the PHC in person.

Physical disability is likely to occur in diabetes patients due to the comorbidities associated with diabetes. It manifests as
impairments of multiple physiological and organ systems, such as the musculoskeletal, neurological, vascular, and
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cardiorespiratory systems, that limit patients' daily living activities, and it contributes to poor adherence among patients to
regular visits and prescribed medications'>. A synthesis of published literature conducted by Dassah et al."” reported that
a wheelchair was the primary mode of transportation used by patients with physical disabilities, and it seems to be one of
the barriers for them to reach PHC.

On the other hand, many patients were physically able to come to PHC, but they did not. Patients' busy schedules and lack
of transportation, especially for the elderly, were the main reasons for this issue. Previous studies showed that access to
health facilities in terms of transportation availability is an important factor affecting health services utilization.
Transportation is a critical step for ongoing access to healthcare facilities, particularly for patients with chronic diseases, as
they require regular healthcare visits and access to medication to ensure continuity of care —the absence of adequate
transportation results in delays in clinical interventions and monitoring. Furthermore, the elderly may experience access
barriers due to disabilities and are likely to need frequent visits to healthcare facilities'.

Irregular visits of patients to PHC lead to decreased frequency of blood glucose testing in diabetes patients, as most
respondents stated that many patients not attending PHC result in the absence of blood glucose and HbA1c testing. In line
with this, a previous study by Yadav et al.?® also stated that healthcare access and patients' knowledge of blood sugar
monitoring were associated with HbAlc testing frequency.

A study conducted by Widayanti et al.? showed that the problem of accessibility to PHC services can occur because they
provide services during working hours, limiting the number of patients who cannot leave their work to visit PHC. This is
related to some respondents' statements that patients choose to buy medications from pharmacies without a prescription
rather than going to the PHC, as pharmacies are easier to access from their homes.

To overcome this problem, healthcare providers in PHC can implement the home visit program in chronic disease
management of the National Health Insurance, where the patient and family are visited at home and provided with
education and information about diabetes management. There would also be blood glucose testing to evaluate their
conditions”. Some patients also stated they do not have a glucometer to check their blood glucose levels at home regularly.
For patients who do not have financial conflicts, healthcare providers can also encourage them to obtain a glucometer as
part of self-monitoring blood glucose practice and to continuously document and report the results to their physician and
pharmacist.

For diabetes patients, fasting blood glucose and HbA1c are considered key indicators for evaluating glycemic control. An
average glucose estimate derived from HbAlc and fasting blood glucose levels, calculated using the homeostasis model
assessment (HOMA), helps assess the association between glucose and insulin balance during fasting. It estimates (-cell
function by calculating the ratio of fasting insulin to fasting glucose concentrations. This highlights the importance of fasting
before the testing procedure for diabetes patients. The lack of instructions from healthcare providers leads to patients'
misconceptions about fasting?..

A study conducted by DeWaters et al.22 reported that patients who fast without clear guidance have potential medication-
related adverse health events. They found that on the day of the laboratory testing, over 90% of patients with type 2 diabetes
were taking insulin, and among them, 58 % reported fasting before the procedures. Similarly, over 80% of those taking oral
hypoglycemics, with 72% of them reporting fasting. It is associated with a greater risk of hypoglycemia and inconvenient
conditions for patients.

In our study, some patients stated that they had difficulties fasting before the testing because they felt hungry and lacked
energy while waiting in the queue at the PHC. This highlights the need to provide patients with standardized instructions
and laboratory protocols before phlebotomy, including guidance on medication use, fasting procedures, and—
importantly —the underlying reasons for fasting. Clear explanations can help improve patients' acceptance of fasting,
enhance their safety, and ensure greater convenience during laboratory testing?.

The testing of blood glucose and HbAlc is inherently linked to the use of needles, which many respondents identify as a
significant barrier to regular testing. Although the needles used in testing procedures are relatively fine, fear, anxiety, and
inconvenience associated with their use can still arise, contributing to low adherence to scheduled blood glucose testing.
Additionally, patients often struggle to accept that their blood glucose levels may be elevated, as they interpret high blood
glucose results as an indication of poor diabetes management. This situation fosters frustration, resulting in denial and
decreased motivation to undergo regular blood glucose testing.
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A similar finding from a study conducted by Ong et al.2 reported that fear of needles, pain, and frustration were barriers for
patients in self-monitoring their blood glucose levels. A qualitative meta-analysis reported by Brundisini ef al.* also indicated
that negative emotions such as fear, shock, frustration, guilt, and self-blame can influence patients' adherence to treatment.
Based on these findings, healthcare providers are expected to assist diabetes patients in coping with negative feelings and
emotions through education, counseling, and involvement in peer support groups. This approach aims to reduce emotional
stigma and prevent these feelings from affecting their decision-making to regularly conduct blood glucose and HbAlc
testing?.

Some patients often perceive the frequent blood glucose and HbA1c testing as unnecessary, or they may lose motivation
over time, attributing this to a lack of effort. Additionally, some patients are unaware that the National Health Insurance
provides free laboratory testing for blood glucose and HbA1c, which can lead to missed testing appointments. Educating
patients about the appropriate use of medications and medical diagnostics, including laboratory testing, is essential to
enhance their health literacy and promote informed decision-making based on their current conditions and preferences®.
Counselling and education incorporating the most relevant and up-to-date information from healthcare providers can
significantly enhance individuals' understanding of the importance of continuous blood glucose and HbAlc testing!%.
Tang et al7 demonstrated that interventions consisting of educational newsletters from healthcare providers support
diabetes self-management and significantly improve the practice of self-monitoring blood glucose levels. Healthcare
professionals provide diabetes self-management education, which can be delivered by peer educators or community health
workers?. Utilizing peer educators may also create networking and discussion opportunities for diabetes patients, thereby
enhancing the effectiveness of diabetes self-management education?.

Respondents believed that blood glucose and HbA1c testing are essential for evaluating the effectiveness of the diabetes
medication patients take. In this context, blood glucose monitoring is critical for individuals with diabetes. It has been found
to correlate with improved long-term glycemic control, reduced risk of complications, and enhanced quality of life3. Blood
glucose measurement provides valuable information on the effectiveness of glucose metabolism and guides interventions
aimed at achieving optimal glucose control within the body™.

Since HbAlc measurement can inform adjustments to therapy regimens, patients who undergo more frequent monitoring
may experience better diabetes management, thereby maintaining optimal HbAlc levels. A study by Schwandt et al.32
reported that HbA1lc testing is recommended to be performed quarterly, as it may encourage adherence to treatment among
diabetes patients and increase motivation to achieve better metabolic control. The respondents also indicated that blood
glucose and HbAIc testing assist physicians and pharmacists in gaining a better understanding of patients' medical
conditions, enabling appropriate adjustments to drug dosages or therapy regimens when necessary. In other words, these
tests provide evidence-based clinical decisions for healthcare providers®. Furthermore, there is a correlation between the
frequency of HbA1lc testing and the frequency of contact with healthcare providers, which may also influence the metabolic
control®.

Previous studies have identified cost as the most significant barrier to patient adherence in blood glucose monitoring?.
However, in this study, costs are unlikely to impede patients' adherence to regular blood glucose and HbAlc testing, as the
Indonesian National Health Insurance provides patients with free diabetes testing supplies, including monthly fasting blood
glucose tests and biannual HbA1lc testing, as reported by respondents. This provision enables healthcare providers to
conduct the necessary testing and assists in monitoring patients' medical conditions, including evaluating medication
effectiveness and safety.

Since the barriers to blood glucose and HbAlc testing primarily affect patients, healthcare providers must actively encourage
patients, educate them, and provide information about the importance of these tests to enhance their awareness of diabetes
management. Additionally, providers need to organize and communicate testing schedules to minimize the risk of patients
forgetting their appointments. Providers are also expected to involve patients in diabetes education groups to improve their
knowledge about their health, which is essential for recovery and preventing disease recurrence. This involvement aims to
enhance patients' overall health status and ensure continuity in diabetes monitoring. Education and peer support groups
have been shown to reduce the emotional impact of stigma and improve coping strategies, leading to better adherence to
blood glucose monitoring among patients®.

The findings of this study highlight a complex interplay of individual and organized, team-based healthcare systems that is
reflected in the Indonesian national health insurance, supporting proactive chronic disease management. The involvement
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of patients, physicians, pharmacists, and the health system ensures the care coordination and continuity of monitoring. This
approach is crucial, as the most effective strategies for overcoming these challenges begin with a comparative analysis of the
perspectives of all stakeholders, followed by a gap analysis and the development of implementable methods.

Although this study was carefully designed and conducted, several limitations remain. This study was conducted in
selected primary care settings in Indonesia, including PHCs and pharmacies. As such, the findings may not be generalizable
to other regions with different healthcare systems or cultural contexts. Therefore, future research should focus on further
investigation to identify appropriate interventions and assess their effectiveness in promoting the imperative of frequent
blood glucose and HbA1c testing for patients with diabetes.

CONCLUSION

This study affirms that regular blood glucose monitoring is crucial for effective diabetes management, a finding consistently
acknowledged by all informants, including patients and healthcare providers. It is recognized as a key tool for improving
glycemic control, fostering patient engagement, and ultimately reducing the risk of complications among Prolanis
participants. However, the path to successful implementation faces significant barriers. Personal challenges, such as patient
discomfort or disagreement with frequent testing schedules, often undermine adherence. Systemic obstacles are even more
substantial, including the high cost of devices, limited access to reliable monitoring equipment, and ongoing uncertainty
among clinicians regarding the relevance of frequent testing for all patient groups. Addressing these multifaceted challenges
is essential to ensuring that regular blood glucose monitoring becomes a sustainable, accessible, and integral practice within
Indonesia's national health system.

ACKNOWLEDGMENT

The authors extend their deepest gratitude and appreciation to all respondents who generously contributed their time and
insights to this study, including the physicians, pharmacists, Indonesian National Health Insurance officials, and diabetes
patients. Their candid information and valuable opinions provided during the interviews were instrumental to the
research's success. This work was made possible through the financial support of the Doctoral Dissertation Grant
[085/E5/PG.02.00.PT/2022] provided by the Ministry of Research, Technology, and Higher Education of the Republic of
Indonesia.

AUTHORS’ CONTRIBUTION

Conceptualization: Agnes Christie Rinda, Umi Athiyah, Andi Hermansyah
Data curation: Agnes Christie Rinda

Formal analysis: Agnes Christie Rinda

Funding acquisition: Umi Athiyah

Investigation: Agnes Christie Rinda, Umi Athiyah, Andi Hermansyah
Methodology: Umi Athiyah, Andi Hermansyah

Project administration: Umi Athiyah, Andi Hermansyah

Resources: Agnes Christie Rinda

Software: -

Supervision: Umi Athiyah, Andi Hermansyah

Validation: Umi Athiyah, Andi Hermansyah

Visualization: -

Writing - original draft: Agnes Christie Rinda

Writing - review & editing: Umi Athiyah, Andi Hermansyah

301



Borneo Journal of Pharmacy, Vol 8 Issue 3, August 2025, Pages 292 - 304 e-ISSN: 2621-4814

DATA AVAILABILITY

None.

CONFLICT OF INTEREST

The authors declared no conflict of interest associated with this work.

REFERENCES

10.

11.

12.

13.

302

Gordon C. Blood glucose monitoring in diabetes: rationale and procedure. Br ] Nurs. 2019;28(7)434-9. DOL
10.12968 /bjon.2019.28.7.434; PMID: 30969870

Cannon A, Handelsman Y, Heile M, Shannon M. Burden of Illness in Type 2 Diabetes Mellitus. ] Manag Care Spec
Pharm. 2018;24(9-a Suppl):S5-13. DOI: 10.18553/jmcp.2018.24.9-a.s5; PMCID: PMC10408423; PMID: 30156443

Prescott ], Page MR, Chou L, Toye ], Costello J, Hernandez G, et al. Challenges in Diabetes Management: Glycemic
Control, Medication Adherence, and Healthcare Costs. Am ] Manag Care. 2017,8:A773.

American Diabetes Association Professional Practice Committee. 2. Classification and Diagnosis of Diabetes: Standards
of Medical Care in Diabetes-2022. Diabetes Care. 2022,45(Suppl 1):S17-38. DOL 10.2337/dc22-s002; PMID: 34964875

Dunn TC, Xu Y, Hayter G, Ajjan RA. Real-world flash glucose monitoring patterns and associations between self-
monitoring frequency and glycaemic measures: A European analysis of over 60 million glucose tests. Diabetes Res Clin
Pract. 2018;137:37-46. DOI: 10.1016/j.diabres.2017.12.015; PMID: 29278709

Mulyanto ], Wibowo Y, Ernawati DA, Lestari DWD, Kringos DS. Exploring Inequalities in the Use, Quality, and
Outcome of the Diabetes Management Program of Indonesian National Health Insurance. Heal Equity. 2023;7(1):644-
52. DOI: 10.1089/ heq.2023.0025; PMCID: PMC10541918; PMID: 37786529

Badan Penyelenggara Jaminan Sosial Kesehatan. Panduan praktis PROLANIS ((Program Pengelolaan Penyakit Kronis).
Jakarta: Badan Penyelenggara Jaminan Sosial Kesehatan; 2014.

Khoe LC, Wangge G, Soewondo P, Tahapary DL, Widyahening IS. The implementation of community-based diabetes
and hypertension management care program in Indonesia. PLoS One. 2020;15(1):e0227806. DOL
10.1371/journal.pone.0227806; PMCID: PMC6959571; PMID: 31935256

Rinda AC, Athiyah U, Hermansyah A. Problems in continuity of care for patients with type 2 diabetes mellitus. Pharm
Educ. 2023;23(4):238-41. DOI: 1046542/ pe.2023.234.238241

McClurg MR, Sorensen TD, Carroll J. The Patient Care Process for Delivering Comprehensive Medication Management
(CMM): Optimizing Medication Use in Patient-Centered, Team-Based Care Settings. Lenexa (KS): CMM in Primary
Care Research Team; 2018.

EwenM, Lepeska M, Abdraimova A, Besangon S, Cham NTP, Dunganova A, et al. Availability, prices and affordability
of self-monitoring blood glucose devices: surveys in six low-income and middle-income countries. BMJ Public Health.
2025;3(1):e001128. DOI: 10.1136/ bmjph-2024-001128; PMCID: PMC11865750; PMID: 40017936

Rodbard D. Continuous Glucose Monitoring: A Review of Successes, Challenges, and Opportunities. Diabetes Technol
Ther. 2016;18(Suppl 2):53-13. DOIL: 10.1089/ dia.2015.0417; PMCID: PMC4717493; PMID: 26784127

Wright Jr EE, Gavin 3" JR. Clinical use of professional continuous glucose monitoring. Diabetes Technol Ther.
2017;19(S2):512-15. DOI: 10.1089/ dia.2017.0037; PMCID: PM(C5444501; PMID: 28541135


https://journal.umpr.ac.id/index.php/bjop
https://portal.issn.org/resource/ISSN/2621-4814
https://doi.org/10.12968/bjon.2019.28.7.434
https://pubmed.ncbi.nlm.nih.gov/30969870/
https://doi.org/10.18553/jmcp.2018.24.9-a.s5
https://pmc.ncbi.nlm.nih.gov/articles/PMC10408423/
https://pubmed.ncbi.nlm.nih.gov/30156443/
https://doi.org/10.2337/dc22-s002
https://pubmed.ncbi.nlm.nih.gov/34964875/
https://doi.org/10.1016/j.diabres.2017.12.015
https://pubmed.ncbi.nlm.nih.gov/29278709/
https://doi.org/10.1089/heq.2023.0025
https://pmc.ncbi.nlm.nih.gov/articles/PMC10541918/
https://pubmed.ncbi.nlm.nih.gov/37786529/
http://dx.doi.org/10.1371/journal.pone.0227806
https://pmc.ncbi.nlm.nih.gov/articles/PMC6959571/
https://pubmed.ncbi.nlm.nih.gov/31935256/
https://doi.org/10.46542/pe.2023.234.238241
https://doi.org/10.1136/bmjph-2024-001128
https://pmc.ncbi.nlm.nih.gov/articles/PMC11865750/
https://pubmed.ncbi.nlm.nih.gov/40017936/
https://doi.org/10.1089/dia.2015.0417
https://pmc.ncbi.nlm.nih.gov/articles/PMC4717493/
https://pubmed.ncbi.nlm.nih.gov/26784127/
https://doi.org/10.1089/dia.2017.0037
https://pmc.ncbi.nlm.nih.gov/articles/PMC5444501/
https://pubmed.ncbi.nlm.nih.gov/28541135/

Rinda AC, Athiyah U, Hermansyah A. 2025. Balancing Need and Feasibility: Stakeholder Insights on Frequent Blood Glucose Monitoring in ...

14. Miller EM. Using continuous glucose monitoring in clinical practice. Clin Diabetes. 2020;38(5):429-38. DOL
10.2337 / cd20-0043; PMCID: PMC7755046; PMID: 33384468

15. Oyewole OO, Ale AO, Ogunlana MO, Gurayah T. Burden of disability in type 2 diabetes mellitus and the moderating
effects of physical activity. World ] Clin Cases. 2023;11(14):3128-39. DOL 10.12998/wijcc.v11.i14.3128; PMCID:
PMC10237122; PMID: 37274052

16. Courtenay M, Carrier ], Bodman S. Medicines adherence in people with diabetes and disability, and the role of insulin
delivery devices. ] Diabetes Nurs. 2015;19(8):294-9.

17. Dassah E, Aldersey H, McColl MA, Davison C. Factors affecting access to primary healthcare services for persons with
disabilities in rural areas: a “best-fit” framework synthesis. Glob Health Res Policy. 2018;3:36. DOL: 10.1186/s41256-018-
0091-x

18. Syed ST, Gerber BS, Sharp LK. Traveling towards disease: transportation barriers to health care access. ] Community
Health. 2013;38(5):976-93. DOI: 10.1007/s10900-013-9681-1; PMCID; PMC4265215; PMID: 23543372

19. Yadav S, Sarangi A, Amor W, Nugent K. Psychosocial and Demographic Factors That Influence HbAlc Testing
Frequency in Diabetics: Data From the 2018 Behavioral and Risk Factor Surveillance Survey (BRFSS). Cureus.
2022;14(9):€29798. DOL: 10.7759/ cureus.29798; PMCID: PMC9618474; PMID: 36340524

20. Widayanti AW, Sigalingging KK, Dewi FP, Widyakusuma NN. Issues affecting medication-taking behavior of people
with type 2 diabetes in indonesia: A qualitative study. Patient Prefer Adherence. 2021;15:989-98. DOL
10.2147 / ppa.s301501; PMCID: PMC8139640; PMID: 34040353

21. Nah EH, Cho S, Park H, Kim S, Kwon E, Cho HI. The usefulness of the estimated average glucose/fasting blood glucose
ratio for pancreatic P-cell function assessment in hyperglycemia during health checkups. J Clin Lab Anal
2022;36(10):e24693. DOI: 10.1002/jcla.24693; PMCID: PMC9550971; PMID: 36098986

22. DeWaters AL, Mejia D, Thomas J, Elwood B, Bowen ME. Patient Preparation for Outpatient Blood Work and the Impact
of Surreptitious Fasting on Diagnoses of Diabetes and Prediabetes. Mayo Clin Proc Innov Qual Outcomes. 2020;4(4):349-
56. DOI: 10.1016/j.mayocpiqo.2020.04.002; PMCID: PMC7411170; PMID: 32793862

23. Ong WM, Chua SS, Ng CJ. Barriers and facilitators to self-monitoring of blood glucose in people with type 2 diabetes
using insulin: A qualitative study. Patient Prefer Adherence. 2014;8:237-46. DOI: 10.2147/ppa.s57567; PMCID:
PMC3931581; PMID: 24627628

24. Brundisini F, Vanstone M, Hulan D, DeJean D, Giacomini M. Type 2 diabetes patients’ and providers’ differing
perspectives on medication nonadherence: A qualitative meta-synthesis. BMC Health Serv Res. 2015;15:516. DOL
10.1186/512913-015-1174-8; PMCID: PMC4657347; PMID: 26596271

25. Schabert ], Browne JL, Mosely K, Speight ]. Social stigma in diabetes: A framework to understand a growing problem
for an increasing epidemic. Patient. 2013;6(1):1-10. DOIL: 10.1007 /s40271-012-0001-0; PMID: 23322536

26. Bhattad PB, Pacifico L. Empowering Patients: Promoting Patient Education and Health Literacy. Cureus.
2022,14(7):€27336. DOIL: 10.7759/ cureus.27336; PMCID: PMC9411825; PMID: 36043002

27. Tang TS, Funnell MM, Noorulla S, Oh M, Brown MB. Sustaining short-term improvements over the long-term: Results
from a 2-year diabetes self-management support (DSMS) intervention. Diabetes Res Clin Pract. 2012;95(1):85-92. DOL
10.1016/j.diabres.2011.04.003; PMCID: PM(C3783218; PMID: 21872962

28. Tang TS, Funnell M, Sinco B, Piatt G, Palmisano G, Spencer MS, et al. Comparative effectiveness of peer leaders and

community health workers in diabetes selfmanagement support: Results of a randomized controlled trial. Diabetes Care.
2014;37(6):1525-34. DOI: 10.2337/ dc13-2161; PMCID: PMC4030090; PMID: 24722495

303


https://doi.org/10.2337/cd20-0043
https://pmc.ncbi.nlm.nih.gov/articles/PMC7755046/
https://pubmed.ncbi.nlm.nih.gov/33384468/
https://doi.org/10.12998/wjcc.v11.i14.3128
https://pmc.ncbi.nlm.nih.gov/articles/PMC10237122/
https://pubmed.ncbi.nlm.nih.gov/37274052/
https://doi.org/10.1186/s41256-018-0091-x
https://doi.org/10.1186/s41256-018-0091-x
https://doi.org/10.1007/s10900-013-9681-1
https://pmc.ncbi.nlm.nih.gov/articles/PMC4265215/
https://pubmed.ncbi.nlm.nih.gov/23543372/
https://doi.org/10.7759/cureus.29798
https://pmc.ncbi.nlm.nih.gov/articles/PMC9618474/
https://pubmed.ncbi.nlm.nih.gov/36340524/
https://doi.org/10.2147/ppa.s301501
https://pmc.ncbi.nlm.nih.gov/articles/PMC8139640/
https://pubmed.ncbi.nlm.nih.gov/34040353/
https://doi.org/10.1002/jcla.24693
https://pmc.ncbi.nlm.nih.gov/articles/PMC9550971/
https://pubmed.ncbi.nlm.nih.gov/36098986/
https://doi.org/10.1016/j.mayocpiqo.2020.04.002
https://pmc.ncbi.nlm.nih.gov/articles/PMC7411170/
https://pubmed.ncbi.nlm.nih.gov/32793862/
https://doi.org/10.2147/ppa.s57567
https://pmc.ncbi.nlm.nih.gov/articles/PMC3931581/
https://pubmed.ncbi.nlm.nih.gov/24627628/
http://dx.doi.org/10.1186/s12913-015-1174-8
https://pmc.ncbi.nlm.nih.gov/articles/PMC4657347/
https://pubmed.ncbi.nlm.nih.gov/26596271/
https://doi.org/10.1007/s40271-012-0001-0
https://pubmed.ncbi.nlm.nih.gov/23322536/
https://doi.org/10.7759/cureus.27336
https://pmc.ncbi.nlm.nih.gov/articles/PMC9411825/
https://pubmed.ncbi.nlm.nih.gov/36043002/
https://doi.org/10.1016/j.diabres.2011.04.003
https://pmc.ncbi.nlm.nih.gov/articles/PMC3783218/
https://pubmed.ncbi.nlm.nih.gov/21872962/
https://doi.org/10.2337/dc13-2161
https://pmc.ncbi.nlm.nih.gov/articles/PMC4030090/
https://pubmed.ncbi.nlm.nih.gov/24722495/

Borneo Journal of Pharmacy, Vol 8 Issue 3, August 2025, Pages 292 - 304 e-ISSN: 2621-4814

29. Roberta L, Amoakoh-Coleman M, Djobalar B, Grobbee DE, Adjei GO, Klipstein-Grobusch K. Diabetes self-management
education interventions and self-management in lowresource settings; a mixed methods study. PLoS One.
2023;18(7):e0286974. DOIL: 10.1371 /journal. pone.0286974; PMCID: PMC10348576; PMID: 37450431

30. Shaji S, Rajendran D, Kumpatla S, Viswanathan V. Evaluation of diabetes self-care with self-monitoring of blood glucose
among type 2 diabetic patients and its impact on HbAlc. Int ] Diabetes Dev Ctries. 2013;33(3):181-2. DOL
10.1007/13410-013-0118-2

31. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in management of diabetes mellitus. ] Diabetes Metab
Disord. 2013;12(1):14. DOI: 10.1186,/2251-6581-12-14; PMCID: PMC3599009; PMID: 23497559

32. Schwandt A, Best F, Biester T, Griinerbel A, Kopp F, Krakow D, et al. Both the frequency of HbAlc testing and the
frequency of self-monitoring of blood glucose predict metabolic control: A multicentre analysis of 15 199 adult type 1
diabetes patients from Germany and Austria. Diabetes Metab Res Rev. 2017;33(7):2908. DOI: 10.1002/ dmrr.2908; PMID:
28544457

33. Lin M, Chen T, Fan G. Current status and influential factors associated with adherence to self-monitoring of blood
glucose with type 2 diabetes mellitus patients in grassroots communities: a cross-sectional survey based on information-
motivation-behavior skills model in China. Front Endocrinol. 2023;14:1111565. DOI: 10.3389/fendo.2023.1111565;
PMCID: PMC10335788; PMID: 37441499

304


https://journal.umpr.ac.id/index.php/bjop
https://portal.issn.org/resource/ISSN/2621-4814
http://dx.doi.org/10.1371/journal.pone.0286974
https://pmc.ncbi.nlm.nih.gov/articles/PMC10348576/
https://pubmed.ncbi.nlm.nih.gov/37450431/
https://doi.org/10.1007/s13410-013-0118-2
https://doi.org/10.1186/2251-6581-12-14
https://pmc.ncbi.nlm.nih.gov/articles/PMC3599009/
https://pubmed.ncbi.nlm.nih.gov/23497559/
https://doi.org/10.1002/dmrr.2908
https://pubmed.ncbi.nlm.nih.gov/28544457/
https://doi.org/10.3389/fendo.2023.1111565
https://pmc.ncbi.nlm.nih.gov/articles/PMC10335788/
https://pubmed.ncbi.nlm.nih.gov/37441499/

