Journal of Multidisciplinary Healthcare Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH
Factors Influencing Poor Drug Compliance
Among Patients with Diabetes Mellitus: An
Experience from Rural Indonesia

1,4,5

Yourisna Pasambo "2, Fadhaa Aditya Kautsar Murti 3, Ferry Efendi , Ika Yuni Widyawati',

Rifky Octavia Pradipta@'*, Mei-Chan Chong(®*®

'Faculty of Nursing, Universitas Airlangga, Surabaya, Indonesia; 2Nursing Department, Politeknik Kesehatan Kementerian Kesehatan Manado, Manado,
Indonesia; 3Department of Biostatistics and Population Studies, Faculty of Public Health, Universitas Indonesia, Depok, Indonesia; “Research Centre of
Advancing Community Healthcare (REACH), Surabaya, Indonesia; >School of Nursing & Midwifery, La Trobe University, Melbourne, Australia;
®Department of Nursing Science, Faculty of Medicine, Universiti Malaya, Kuala Lumpur, Malaysia

Correspondence: Ferry Efendi, Faculty of Nursing, Universitas Airlangga, Surabaya, East Java, 60115, Indonesia, Tel/Fax +6231 5913257,
Email ferry-e@fkp.unair.ac.id

Background: Low medication compliance is one of the main challenges in managing Type 2 Diabetes Mellitus (T2DM) in rural
areas, increasing the risk of complications. Identifying factors that influence compliance is essential for improving disease
management.

Methods: This cross-sectional study used data from the 2023 Indonesian Health Survey, including 292 rural T2DM patients who met
the inclusion criteria. Variables examined were demographic factors and health-related factors. Odds ratios (OR) were calculated to
assess associations with medication compliance.

Results: Men and individuals with lower educational levels had a higher likelihood of non-compliance men (OR 1.41; p = 0.302),
elementary education or below (OR 1.29; p = 0.618), whereas older age tended to be associated with better compliance (OR 0.98; p =
0.305); however, none of these associations were statistically significant. Unemployed patients had lower odds of non-compliance
compared with those who were employed (aOR 0.39; p = 0.002), whereas individuals who only occasionally or never attended follow-
up visits had much higher odds of non-compliance than those who did so regularly (p < 0.001 and p < 0.001), and both associations
were statistically significant. Medication-related knowledge was significant in the unadjusted model (OR 3.78; p < 0.001), but not after
adjustment. Perceived accessibility of health facilities was not significantly associated with non-compliance (p = 0.375).
Conclusion: Medication non-compliance among patients with T2DM in rural areas shows an inverse association with being
unemployed and older age, and a direct association with lower frequency of follow-up visits, male gender, lower educational level,
poorer medication-related knowledge, and perceived poor accessibility of health facilities. Interventions should strengthen rural
primary care via flexible service hours, active outreach, and family-involved education, particularly for working-age men.
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Introduction
Type 2 diabetes mellitus (T2DM) continues to increase, both globally and in Indonesia, and remains a major challenge
for the healthcare system. The 2023 Indonesian Health Survey (SKI) showed an increase in the prevalence of diabetes
compared to the 2018 Basic Health Research (Riskesdas) results, from 2% to 2.2% in the >15 age group.'~

This disease requires appropriate management to prevent serious complications, such as microvascular complications
(retinopathy, nephropathy, and neuropathy) and macrovascular complications (coronary heart disease, cerebrovascular
disease, and peripheral artery disease),”* as well as cardiovascular complications, which are the leading cause of
morbidity and mortality in diabetes mellitus patients and account for up to 85% of deaths.’
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A qualitative study in rural communities in Indonesia demonstrated that medication adherence is part of a complex
self-care burden influenced by limited access, low health literacy, and sociocultural factors.® Another study in the Manis
Mata Community Health Center in Ketapang reported that 94.3% of T2DM patients were non-compliant with their
medication, with a common pattern of only taking medication when feeling unwell and stopping when feeling better, as
well as not attending regular check-ups.’

Non-compliance with medication is associated with poor glycemic control, leading to increased fasting blood glucose
(FBG) and postprandial blood glucose (PPBG) levels,® and may increase the risk of diabetes-related complications,
higher hospitalisation rates, and higher mortality rates.” "

Patients with T2DM in rural areas face different challenges than those living in urban areas. In Indonesia, secondary
and tertiary services are more concentrated in cities, while rural communities rely more on community health centres
(Puskesmas) and primary healthcare facilities with more limited staff and infrastructure, creating a gap in service
utilization between urban and rural areas.'? Long distances, long travel and waiting times, and the costs of transportation,
medication, and supporting examinations are additional barriers that can reduce service utilization and treatment
adherence in rural T2DM patients.'?

Traditional healing beliefs and practices also shape the treatment behavior of diabetes patients in rural Indonesia.
Studies of patients with chronic diseases show that approximately one-third of respondents use traditional medicine
(jamu/herbs), and traditional medicine users tend to have lower or more complex adherence patterns to medication.'
Research on T2DM patients in Aceh also reported that many patients choose herbal medicines because they are cheaper,
readily available, and believed to have fewer side effects than synthetic drugs. These cultural and belief-related factors
may influence patients’ decisions to initiate, continue, or discontinue prescribed treatments. ">

Previous studies have identified various factors influencing medication compliance, including socioeconomic status,
health literacy, comorbidities, and access to healthcare services.''"'®2° However, these studies have not specifically
examined these factors in the context of rural T2DM patients, who face unique challenges related to limited access to
healthcare facilities, knowledge about the disease, and limited resources. Studies on medication compliance in T2DM in
Indonesia are still dominated by research conducted in urban areas, so evidence on the factors influencing compliance
among T2DM patients in rural areas remains very limited.?' >* Therefore, it is important to explore further how these
factors interact in the rural context and affect medication adherence among T2DM patients.

This study aimed to identify factors associated with medication non-compliance in T2DM patients in rural areas,
focusing on sociodemographic and health-related factors. By understanding these factors more specifically in the rural
context, this study was expected to provide a basis for developing more effective and targeted intervention strategies to
improve medication compliance and health outcomes in T2DM patients in rural areas.

This study provides a comprehensive analysis by integrating various variables, including treatment type, health
factors (perceived health facility accessibility and well-informed medication), and sociodemographic factors. This
holistic approach can provide a more complete picture of the influence of various factors on medication compliance,
which may not have been extensively studied in previous research. Investigating patients’ perceptions regarding access to
healthcare facilities and possession of medication information is an important yet often overlooked aspect. This study can
provide new insights into how these perceptions influence patients’ decisions regarding medication compliance.

This study uses the latest data from the 2023 national-scale Indonesian Health Survey to ensure that the findings reflect

current trends and challenges in diabetes management. This is important for developing timely and relevant interventions.>**

Methods
Study Design and Population

The research employed a cross-sectional design to analyze the 2023 Indonesian Health Survey (SKI) data and was
reported in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines.>> SKI 2023 was conducted to assess the achievement of health development results in the last five years in
Indonesia and to determine the nutritional status of toddlers in 2019-2024.> Survey data is managed by the Indonesian
Ministry of Health.
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The survey was conducted nationwide, down to the district/city level, through face-to-face interviews using standar-
dized individual and household questionnaires, administered by trained local enumerators under technical and adminis-
trative supervision to ensure uniform procedures. The classification of areas as urban or rural in this study follows the
guidelines established by the Central Statistics Agency (BPS) regarding urban and rural classification in Indonesia.
Determining an area as urban or rural is done by considering the following criteria: (1) population density, (2) percentage
of households classified as agricultural, and (3) access to urban facilities (education, health, trade, energy, and other
public service infrastructure). If a village or sub-district meets certain thresholds in these criteria, it is categorized as an
urban area; conversely, if it does not meet these criteria, it is categorized as a rural area.?® To minimize measurement
and respondent bias, validated instruments and standard procedures were used.

Data were collected from May to July 2023 with a response rate of 91.49%. The sampling technique was stratified and
multilevel random sampling. The number of SKI 2023 samples obtained was 315,646 ordinary households representing
districts and cities in Indonesia, with details of 877,531 household members interviewed, and 1,191,692 respondents
interviewed. SKI also carried out data weighting to accurately represent the data, correct bias, and improve data quality.”

The population in this study was individuals with Diabetes Mellitus (DM). The sample was determined based on
inclusion criteria, namely T2DM status obtained from a doctor’s diagnosis and living in a rural area. A total of 292
T2DM patients met the criteria and became the study sample, with 253 patients in the compliant group and 39 in the non-
compliant group.

Measurement

The independent variables in this study were divided into sociodemographic factors and health-related factors.
Sociodemographic factors consisted of age, gender, education, employment status, and follow-up visit frequency.
Education level was adapted from UNESCO’s International Standard Classification of Education (ISCED), which was
adjusted to the education system in Indonesia, and was classified into: elementary school and below, high school, and
college. Employment status was classified into working and not working. The frequency of follow-up visits/DM disease
control to healthcare facilities was measured using the question, “Do you routinely visit a doctor to control your
diabetes?”, with three choices: 1) yes, routinely; 2) yes, sometimes; and 3) no.

Health-related factors included patient perceptions of the accessibility of health facilities and of being well-informed
about medication. Perceptions regarding the accessibility of health facilities were measured through household assess-
ments of the health services provided by healthcare facilities with easy access to affordable care. The answer “yes” was
categorized as easy access to affordable health services, and “no” as unaffordable access to health services.

Well-informed about medication was measured using the question “Have you ever received information/explanation
that DM medication must be taken continuously/for life? The answer “yes” was categorized as having complete
treatment information, and the answer “no” as not having complete treatment information.

The dependent variable was the patient’s level of medication compliance. This variable was measured by the question
“Do you take/inject anti-diabetes medication according to the doctor’s instructions? If the patient answered “Yes”,
according to the doctor’s instructions, the patient was categorized as compliant; if the patient answered “No”, the patient
was categorized as non-compliant.

Data Analysis

We describe the prevalence of DM for the entire study population and also for population groups defined in terms of age,
gender, educational level, follow-up visit frequency, perceived accessibility of health facilities, and well-informed of
medication. DM prevalence was calculated as the number of cases per 100 people, and the figure was adjusted for other
variables using the direct method, with the survey population as the standard population.

Based on the data obtained, differences and ratios were calculated to compare age, gender, educational level, follow-
up visit frequency, perceived accessibility of healthcare facilities, and well-informed of medication. Odds ratios were
determined by dividing the odds in the highest group by the odds in the lowest group.

The magnitude of differences in medication compliance among T2DM patients in rural areas was estimated using odds
ratios (OR). Odds ratios were used to evaluate the relationship between factors influencing medication compliance and
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measured health outcomes. A higher OR value indicates a greater likelihood of medication non-compliance, as seen in the
variables of follow-up visit frequency and well-informed of medication. In this study, we also controlled for other variables to
gain a better understanding of the factors influencing medication compliance among diabetes patients in rural areas.

Results

In this study, there was no significant difference in mean age between diabetes mellitus patients who complied with
medication and those who did not (Mean: 55 in both groups). In both groups, females outnumbered males. Additionally,
a higher proportion of participants were employed compared to those who were not. Regarding education, the majority
had completed high school, while the rest had only attained an elementary-level education. Only a small number had
obtained a diploma or university degree.

In terms of health-related factors, a clear gradient was observed between the two groups. The number of individuals
who attended follow-up visits increased in the compliance group, whereas the opposite trend was seen in the non-
compliance group. In addition, non-compliance was slightly higher among those who perceived health facilities as
inaccessible. Interestingly, individuals who were well-informed about their medication had higher non-compliance rates
(28%) than those who were not (9%). More details are presented in Table 1.

Table | Sociodemographic Distribution of the Research Population

Variables Compliance

Not Compliant | Percent Compliant Percent

(n=39) (n=253)

Age (years) 55.52 (SD: 10.87) 55.06 (SD: 10.57)
Gender
Female 26 12% 182 88%
Male 13 16% 71 84%
Education
Diploma-University 2 10% 15 90%
Elementary and below 26 13% 173 87%
High school 10 15% 54 85%
Working status
Working 29 17% 138 83%
Not working 10 8% 115 92%
Follow-up visit frequency
Routine 5 2% 146 98%
Sometimes 19 17% 85 83%
Never 15 43% 22 57%
Perceived health facility
accessibility
Yes 35 13% 231 87%
No 4 17% 22 83%
Well-informed of medication
No 22 9% 204 91%
Yes 17 28% 49 72%
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Medication Type
Among non-compliance, OAD (Oral Antidiabetic Drugs) showed the highest non-compliance rate compared to others
(65%). The proportion of people who did not consume medication was also notably high (32%). Insulin showed the

lowest non-compliance proportion among all, with 2.3%.

Factors Associated with Medication Non-Compliance

In this study, we found that the older the patient was, the less likely they were to be non-compliant (cOR: 0.98, 95% CI:
0.95-1.01), although the effect was not significant at the 95% confidence level. Similarly, the effect differences of gender
and education were not significant (p-value > 0.05). However, males had higher odds of non-compliance compared to
females (cOR: 1.41, 95% CI: 0.73-2.71). Additionally, individuals with lower education levels were more likely to be
non-compliant compared to those with a diploma or university degree (cOR: 1.29, 95% CI: 0.46-3.60 for elementary
education and cOR: 1.69, 95% CI: 0.57-5.01 for high school education). Moreover, perceived accessibility of healthcare
facilities was not significantly associated. People who perceived healthcare as not accessible had higher odds of being
non-compliant (cOR: 1.36, 95% CI: 0.68-2.72).

Statistical associations were found among working status, follow-up visit frequency, and well-informed medication.
Interestingly, people who were informed that diabetic medication should be consumed during their lifetime showed
higher odds to be non-compliant (cOR: 3.78, 95% CI: 1.88-7.59). However, this association was not significant after
being adjusted with other variables. In contrast, people who were not working showed lower odds of being non-
compliant (cOR: 0.45, 95% CI: 0.25-0.81), and this association remained significant after being controlled by other
variables (aOR: 0.39, 95% CI: 0.21-0.70).

We also observed a gradient in the odds ratio concerning follow-up visit frequency. The less frequently individuals
attended follow-up visits, the more likely they were to be non-compliant. Individuals who only occasionally attended
follow-up visits had higher odds of non-compliance than those who did so routinely (cOR: 11.40, 95% CI: 4.09-31.77).
Likewise, those who never attended follow-up visits for their diabetes care had even higher odds of non-compliance
(cOR: 44.4, 95% CI: 17.20-114.61). These associations remained significant even after adjusting for other variables
(aOR: 9.61 and 42.59). More details are presented in Table 2.

Table 2 Factors Associated with Medication Non-Compliance

Variables Unadjusted Association Adjusted Association
Crude Odds Ratio p-value Adjusted Odds Ratio p-value
(95% CI) (95% CI)
Age (years) 0.98 (0.95-1.01) 0.305 -
Gender
Female Ref Ref -
Male 1.41 (0.73-2.71) 0.302 -
Education
Diploma - University Ref Ref -
Elementary and below 1.29 (0.46-3.60) 0.618 -
High school 1.69 (0.57-5.01) 0.337 -
Working Status
Working Ref Ref Ref Ref
Not working 0.45 (0.25-0.81) 0.008 0.39 (0.21-0.70) 0.002
(Continued)
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Table 2 (Continued).

Variables Unadjusted Association Adjusted Association
Crude Odds Ratio p-value Adjusted Odds Ratio p-value
(95% CI) (95% CI)
Follow-up visit frequency
Routine Ref Ref Ref Ref
Sometimes 11.40 (4.09-31.77) < 0.001 9.61 (3.48-26.56) < 0.001
Never 44.40 (17.20-114.61) < 0.001 42.59 (16.32-111.13) < 0.001

Perceived Health Facility

Accessibility

Yes Ref Ref - -

No 1.36 (0.68-2.72) 0.375 - -

Well-Informed of Medication

No Ref Ref Ref Ref

Yes 3.78 (1.88-7.59) < 0.001 1.44 (0.71-2.92) 0.302
Discussion

Employment Status and Frequency of Visits as the Main Determinants of

Non-Compliance

The study showed a significant relationship between employment status and the frequency of follow-up visits with medication
non-compliance among patients with T2DM in rural areas, with non-compliance lower among unemployed patients and
higher among those who rarely or never attended follow-up visits. These findings highlight that patients’ ability to make time
and maintain regular contact with healthcare services is a greater determinant for compliance than sociodemographic
characteristics such as gender or education. This is in line with various studies showing that continuous follow-up visits
and working conditions significantly influence compliance and clinical outcomes in diabetes mellitus patients.'®*7®

In the rural Indonesian context, individuals work primarily in the informal sector, such as farming or daily labor—often
with long, inflexible working hours, making it difficult for them to leave work to visit the Puskesmas or follow regular
medication schedules.® In contrast, unemployed patients generally spend more time at home, making them easier to reach
by community health cadres and healthcare workers and more able to participate in Chronic Disease Management Program
(Prolanis) and Integrated Post for Noncommunicable Disease Control (Posbindu PTM) activities in the village. This more
frequent contact provides repeated reinforcement about the importance of treatment and helps maintain a regular medica-
tion supply, thereby reducing the risk of treatment interruption and making compliance easier to maintain.*’

In Indonesia, the status of “unemployed” in rural areas does not necessarily mean a lack of financial capacity to obtain
medicines, because antidiabetic drugs for National Health Insurance (JKN) participants can be obtained free of charge at
Puskesmas.>® Economic barriers are more often related to indirect costs, such as transportation, loss of income, and time, rather
than the cost of medication itself.'* Thus, unemployed status more accurately reflects the availability of time and proximity to
health services than the ability to pay. Many in this group are also elderly or individuals with declining health who have already
experienced the impact of the disease, making them more motivated to adhere to treatment.>' Stronger family support, such as
accompanying them to follow-up visits and reminding them to take medication, is also more likely in this group.>?

A low frequency of follow-up visits indicates that patients have only occasional contact with health services. Many
patients in rural areas come to the Puskesmas only when symptoms become severe or when their medication has entirely
run out, which may be influenced by distance, transportation costs, loss of work opportunities, and the perception that “as
long as there are no symptoms, they are healthy”.*>* As a result, patients who rarely or never attend follow-up have
a much higher likelihood of not adhering to their medication regimen, as reflected in the high odds ratios. From this
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perspective, infrequent follow-up visits and medication non-compliance are two manifestations of the same structural
barriers, particularly those related to physical access, economic constraints, and limited time.3>3¢

These findings emphasize the need to strengthen not only general education but also the role of primary care in rural
areas. Puskesmas and Prolanis should be optimized as centers for chronic disease management by implementing more
structured visit scheduling, active follow-up of patients who miss appointments, and home visits for those who rarely
attend. Support measures such as proper record-keeping, coordination with village health cadres, more flexible service

hours for workers, and clear referral pathways would be more realistic strategies to reduce non-compliance in rural settings.

Well-Informed Medication
Being well-informed about medication was significantly associated with non-compliance in the unadjusted analysis, but
this association was no longer significant after adjustment for other variables. Interestingly, individuals who were well-
informed about their medications had higher levels of non-compliance than those who were less informed. This finding
indicates that medication knowledge is not an independent determinant but is influenced by other factors, such as more
frequent contact with health services.’” This finding aligns with studies showing that medication and disease knowledge
are indeed related to compliance, but are often mediated by the intensity of interaction with healthcare providers and
structured educational programs.*®*’

In rural settings with various social and economic constraints, knowledge alone is not sufficient to ensure compliance.
Patients who feel they “already know” sometimes feel more free to adjust doses or stop taking their medication when
they feel well, while adherence decisions are also influenced by side effects, indirect costs, family support, and trust in

f,40

the medication itself.™ This illustrates that adherence behaviour is complex and shaped by multiple factors, as reflected

in qualitative studies on barriers to DM self-care and chronic disease management in primary care.®>%4

These findings highlight that education alone is not sufficient; it needs to be combined with social support, simplified
medication regimens, and empathetic two-way communication between healthcare providers and patients. In rural areas,
education should be embedded within structured follow-up, such as regular Prolanis meetings and home visits, and
should actively involve family members as treatment companions.*'*** Various studies also show that a combination of
intensive counselling, simple reminders (such as SMS), and ongoing follow-up is more effective in improving adherence

than brief, stand-alone educational sessions.*>**

Age, Gender, Education, and Perceived Accessibility

Age, gender, education, and perceived accessibility of health facilities did not show a statistically significant association
with medication non-compliance, although certain patterns were still observable. Older age tended to be associated with
lower non-compliance. This may reflect the fact that older adults have lived longer with diabetes, have more frequent
contact with healthcare providers, and may already have experienced complications, thus increasing motivation to adhere
to treatment.*>*® In rural areas, elderly patients also often receive strong family support, for example, being driven to
Puskesmas and reminded to take the medication, which indirectly improves compliance, as reported in several studies on
factors related to DM treatment compliance.*’”**

Men were more likely than women to be non-compliant, although the difference was not significant. This pattern may
be linked to gender norms, whereby men often minimize health risks, are reluctant to seek help, and focus more on their
role as breadwinners.**>* Meanwhile, women tend to have more frequent contact with health services, greater involve-
ment in village community activities, and stronger social support networks.”!

The lack of a significant effect of education on non-compliance may be related to the characteristics of rural areas,
where most respondents have relatively homogeneous and generally low levels of education.’” In addition, the existence
of the JKN scheme and relatively standardized services at Puskesmas, including Prolanis group education delivered in
simple language, may reduce information gaps between education levels.>

Perceived accessibility of health facilities also showed no significant association, although non-compliance was
slightly higher among patients who perceived facilities as difficult to reach. In rural settings, the network of Puskesmas
and auxiliary health posts (Pustu) is relatively widespread, but the barriers perceived by patients are not limited to
physical distance; they also include transport costs, the need for a companion, waiting time, and lost work opportunities.
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When these barriers are perceived as substantial, patients tend to delay visits and are less motivated to adhere to
treatment, even when health facilities are objectively available.>*>

The tendency toward better compliance in older age groups suggests that they are relatively protected by their longer
illness experience, so efforts to improve compliance should be more focused on younger groups, who may not yet have
felt the full impact of the disease and are less accustomed to routine follow-up.***” The trend toward higher non-
compliance among men also indicates the need for more targeted education for men through channels that are close to
their daily activities, such as workplaces, farmer groups, or religious forums in rural communities.’®>” On the other hand,
the absence of clear differences by education level supports an educational approach that prioritizes simple, repeated, and
easy-to-understand information delivery to all patients, rather than focusing only on those with low education.’*>
Meanwhile, the tendency toward higher non-compliance among patients who find access difficult highlights the need to
improve practical aspects such as transport costs, waiting time, and flexibility of service hours, so that the existing
network of Puskesmas and Pustu is truly perceived as accessible by rural patients.’*

These findings indicate the need to strengthen primary care services so that they are more worker-friendly, structured,
and family—community based. Primary health centers (Puskesmas) can adjust service hours, strengthen active tracing of
patients who rarely attend (through reminders, home visits, and the role of community health cadres), and optimize
Prolanis and Posbindu as centers for monitoring adherence and continuity of medication. Treatment education should be
embedded within routine visits, involve family members, and be delivered using simple, easy-to-understand language.
Young adults and male workers can be reached through workplaces, farmer groups, or religious forums, while practical
barriers such as costs, waiting times, and loss of income need to be reduced through outreach services, health posts closer
to the village, or combining multiple services in a single visit.

We acknowledge several limitations of this study. The use of secondary data from the Indonesian health survey may
affect the accuracy and relevance of some variables. In addition, the relatively simple categorization of variables may not
fully capture the complexity of factors influencing adherence, and the focus on the local context may limit the general-
izability of the findings. The restriction to rural areas also limits generalization to the broader population, as determinants
of adherence may differ between urban and rural settings. Although data weighting was applied to improve representa-

tiveness, the results should be generalized with caution, especially to regions outside rural settings.

Conclusion

This study shows that medication non-compliance among patients with T2DM in rural areas is mainly associated with
employment status and the follow-up visit frequency. Unemployed patients tend to be more adherent because they have
more time, more frequent contact with health services, and stronger family support, whereas patients who rarely or never
attend follow-up visit have a much higher risk of non-compliance. Medication knowledge plays a role, but is not a single
determining factor; its influence is largely mediated by the intensity of contact with healthcare providers and the
socioeconomic context of rural communities.

Efforts to improve compliance should therefore focus on strengthening primary care, particularly Puskesmas, Prolanis
activities, and Posbindu, through more flexible service hours for workers, active tracing of patients who rarely attend,
home visits, and education integrated into routine follow-up and involving family members. Young adults and male
workers should be specifically targeted for interventions. Further research, mainly qualitative studies and community-
based intervention trials, is needed to identify and test the most effective strategies for improving medication compliance
among patients with diabetes mellitus in rural areas.

Ethics and Informed Consent Statements
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obtained from all participants during the original data collection process.
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