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ABSTRACT

Background: Sleep disturbances are common among patients with Type 2 Diabetes Mellitus
and are associated with poor metabolic control and reduced quality of life. Effective non-
pharmacological and culturally relevant interventions are needed to improve sleep quality in
this population.

Purpose: This study aims to determine the effect of Bawang Dayak tea on sleep quality in
patients with Type 2 Diabetes Mellitus.

Methods: A quasi-experimental study with a pretest—posttest control group design was
conducted in the working area of Community Health Center Wonorejo, Samarinda, from
December 1 to 31, 2025. A total of 50 patients with Type 2 Diabetes Mellitus were assigned to
an intervention group or a control group. The intervention received routine diabetes care and
Bawang Dayak tea, while the control received routine care alone. Sleep quality was assessed
before and after the intervention using a standardized sleep quality questionnaire. Data were
analyzed using paired and unpaired statistical tests, with a significance level of < 0.05.
Results: Paired analysis revealed a significant improvement in sleep quality in the intervention
group following the intervention (p < 0.001), whereas the control group demonstrated a smaller
but statistically significant change (p = 0.032). Unpaired analysis revealed that post-
intervention sleep quality scores were significantly better in the intervention group compared
with the control group (p < 0.001).

Conclusion: Bawang Dayak tea significantly improves sleep quality in patients with Type 2
Diabetes Mellitus when used as a complementary intervention in diabetes care, supporting its
potential integration into nursing practice for holistic diabetes.

Keywords: Bawang Dayak Tea, Type 2 Diabetes Mellitus, Quasi-Experimental Study

Received January 10, 2025; Revised February 12, 2025; Accepted March 3, 2026
DOI: https://doi.org/10.30994/jnp.v9i3.1069

@ The Journal of Nursing Practice, its website, and the articles published there in are licensed under a Creative Commons Attribution-ShareAlike 4.0
memm |nternational License.

Copyright © 2026 Universitas STRADA Indonesia

697


https://thejnp.org/
mailto:abs564@umkt.ac.id
https://doi.org/10.30994/jnp.v9i3.1089

Journal Of Nursing Practice
https://thejnp.org/
ISSN: 2614-3488 (print); 2614-3496 (online) VVol.9 No.3. April 2026. Page.697-706

BACKGROUND

Type 2 diabetes mellitus is a long-term metabolic condition marked by reduced insulin
sensitivity and gradual impairment of pancreatic beta-cell function, resulting in sustained
elevations in blood glucose levels and chronic systemic complications. The global prevalence
of T2DM continues to increase, particularly in developing countries, contributing significantly
to morbidity, mortality, and healthcare costs. Beyond metabolic abnormalities, T2DM is
increasingly recognized as a condition that affects multiple dimensions of health, including
sleep and overall well-being (H. Sun et al., 2022).

Sleep disturbances are highly prevalent among patients with T2DM and manifest as
difficulty initiating sleep, frequent nocturnal awakenings, reduced sleep duration, and non-
restorative sleep. From a physiological perspective, inadequate sleep is associated with
heightened sympathetic activity, disruption of the hypothalamic—pituitary—adrenal axis, and
increased cortisol levels, which collectively impair glucose regulation and promote insulin
resistance. Consequently, sleep quality functions as both a contributing factor to and a
consequence of metabolic dysregulation in people with type 2 diabetes mellitus (Antza et al.,
2021).

Previous studies have demonstrated that poor sleep quality in patients with T2DM is
associated with adverse health outcomes, including poor glycemic control, increased risk of
cardiovascular disease, fatigue, mood disturbances, and decreased adherence to self-care
behaviors. From a nursing and public health perspective, impaired sleep quality represents a
modifiable risk factor that may influence disease progression and quality of life. However,
sleep problems in patients with T2DM remain underrecognized and undertreated in routine
clinical practice (Xue et al., 2023).

Management of sleep disturbances in T2DM often relies on pharmacological agents,
which may pose risks related to side effects, long-term dependency, and drug interactions,
especially in patients with multiple comorbidities. Consequently, there is growing interest in
non-pharmacological and complementary approaches to improve sleep quality. Herbal-based
interventions are being increasingly explored due to their perceived safety, accessibility,
cultural acceptability, and potential to simultaneously address multiple physiological pathways
(Borse et al., 2021).

Bawang Dayak (Eleutherine palmifolia) is a medicinal plant traditionally utilized in
Indonesia to support the treatment of various health disorders, including diabetes mellitus.
Research has identified several bioactive constituents in Bawang Dayak, such as flavonoids,
phenolic compounds, and alkaloids, which demonstrate antioxidant, anti-inflammatory, and
blood glucose—lowering activities. These biological properties may promote metabolic balance
and mitigate oxidative stress, both of which are closely linked to the regulation of sleep
processes (Setyawan et al., 2020).

Although several studies have explored the antidiabetic effects of Bawang Dayak,
empirical evidence regarding its potential impact on sleep quality remains limited. Most
existing research focuses on glycemic outcomes or laboratory-based analyses, with minimal
attention to patient-reported outcomes such as sleep quality(Arbain et al., 2022). Furthermore,
studies examining herbal tea formulations derived from Bawang Dayak in clinical populations
with type 2 diabetes mellitus (T2DM) are scarce, highlighting a significant gap in the literature
(Kamarudin et al., 2021).

To the best of our knowledge, this study is among the first to evaluate the influence of
Bawang Dayak tea on sleep quality in individuals with type 2 diabetes mellitus, using a
standardized sleep evaluation approach that integrates local herbal medicine with patient-
centered outcomes in diabetes care.
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The rationale of this study is grounded in the need for safe, culturally relevant, and non-
pharmacological nursing interventions that address sleep disturbances as an integral component
of holistic diabetes management. By generating empirical evidence on the effect of Bawang
Dayak tea on sleep quality, this study is anticipated to inform the advancement of evidence-
based complementary nursing interventions and encourage the incorporation of traditional
herbal therapies into modern diabetes care.

OBJECTIVE

The objective of this study is to determine whether the administration of Bawang Dayak
tea improves sleep quality in individuals living with type 2 diabetes mellitus.

METHODS

This research is a quantitative study with a quasi-experimental research design and a
pretest-posttest control group design approach. A multistage sampling was used to select type
2 diabetes mellitus patients for this study. This research was conducted at Public Health Center
of Wonorejo, Samarinda from December 1 to 31, 2025. First, patients were selected from
Wonorejo Public Health Center Samarinda using purposive sampling technique. Information
about the recruitment of the patients was distributed using a flyer sent by the public health
center to health cadres in their working area. A total of 80 patients aged 30-65 years were
initially identified for the study (Dahlan, 2019). The main inclusion criterion of patients for the
study was patients aged 30 to 65 years living in the area of Wonorejo Public Health Center,
Samarinda, agreeing to participate in the study from beginning to end, and suffering from type
2 DM with blood sugar 200-400mg/dl, Meanwhile exclusion criterion for the study was
patients who received insulin injection therapy and had severe disease complications such as
kidney failure or heart disease (Setyawan & Masnina, 2018).

Based on inclusion and exclusion criteria, 20 patients were excluded from the study
(not meeting inclusion and exclusion criteria=12; declining to participate =5; and other reason
=3). A total of 60 type 2 diabetes mellitus patients participated in this study. The 60 patients
were randomly allocated in two group, randomized by computer-generated number. The two
groups were intervention group (30 patients) and control group (30 patients). During the
intervention program, five patients were dropped from the intervention group (lost to follow-
up/moved other cities =3; discontinued intervention/ limited time =2), while five patients were
dropped in control group (lost to follow-up =4; discontinued intervention/sick =1). At the end
of study, data of 10 patients were excluded from analysis, including five in the intervention
group (due to missing data) and five in the control group (due to loss to follow-up),
respectively. Data from a total of type 2 diabetes mellitus patients divided into two groups (25
of patients in intervention group and 25 of patients in control group) were used and analyzed
in this study (figure 1).

Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), a
standardized and validated self-report questionnaire widely used to measure sleep quality in
clinical and community-based populations. Assessment with the PSQI involves 19 items that
produce seven sleep-related component scores covering subjective sleep experience, sleep
initiation, sleep length, sleep efficiency, sleep problems, medication use, and daytime
dysfunction. Higher global scores, ranging from 0 to 21, correspond to poorer sleep quality
(Fabbri et al., 2021). Adherence to the intervention was monitored using daily consumption
logs and regular follow-up visits by the research team. In addition to sleep quality assessment,
sociodemographic and clinical characteristics—including age, sex, duration of diabetes, and
current diabetes treatment—were collected using a structured questionnaire at baseline.

Data were analyzed using statistical software. Descriptive statistics were used to
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summarize participants’ sociodemographic and clinical characteristics, including age, sex,
duration of diabetes, and treatment regimen. Given that the study involved more than 50
participants, the Kolmogorov—Smirnov test was applied to assess data normality. The resulting
p-value of 0.213 exceeded the 0.05 threshold, supporting the assumption of normality
(Habibzadeh, 2024).

Enroliment Assessed for eligibility (n=80)
Exclude (n=20)
¢ Not meeting inclusion and
> exclusion criteria (n=12)
e Declined to participate
(n=5)
e  Other reason (n=3)
\4
Randomized (n=60)
\ 4
v v
Allocated to intervention Allocated to control
(n=30) (n=30)

Attending 4 weeks for giving Allocation Attending 4 weeks for
bawang dayak tea, add 3 giving tea without
teaspoons bawang dayak sugar in 250 ml of hot
slices in 250 ml of hot water, water, twice a days
twice a days. 7

v Lost of follow up (give
Lost of follow up (move reason) (n=4)
other cities (n=3) Follow Up Discontinued
Discontinued intervention intervention (sick)
(limited time) (n=2) (n=1)

v v

Analysed (n=25) Analysis Analysed (n=25)

Figure 1: CONSORT flow diagram for enrollment, allocation and follow up participant

Bivariate analysis was conducted to evaluate differences in sleep quality scores. Paired

t-tests were used to examine within-group differences in sleep quality scores between pretest
and posttest measurements in both the intervention and control groups. Unpaired (independent)
t-tests were applied to compare sleep quality scores between the intervention and control
groups. A p-value of less than 0.05 (p < 0.05) was considered statistically significant (Polit &
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Beck, 2021).

In terms of safety, no significant adverse effects or unintended consequences were
reported by any participant in either the intervention or control groups during study period. The
administration of Bawang Dayak tea twice daily for 4 weeks was well tolerated, with no
gastrointestinal distress or other adverse health complications among participants who
completed the protocol (Setyawan et al., 2019). This strictly absent profile of adverse effects
reinforces the safety of the intervention within this sample.

Ethical conduct consistent with the Declaration of Helsinki was ensured, and approval
for the study was obtained from the Ethics Committee of the Health Polytechnic, under the
Ministry of Health, East Kalimantan, with the number: DP.04.03/F. XXXIV.25/283/2025.

RESULTS

A total of 50 patients with Type 2 Diabetes Mellitus completed the study, with 25
participants assigned to the intervention group and 25 to the control group. The results are
presented in three parts: (1) sociodemographic and clinical characteristics of participants,
including age, sex, duration of diabetes, and treatment regimen; (2) within-group comparisons
of sleep quality before and after the intervention; and (3) comparative analyses between groups.

Table 1. Sociodemographic and Clinical Characteristics of Participants
Intervention Group Control Group

Characteristics

(n=25) (n=25)

Age (years), mean + SD 56.4+7.8 55.9+8.1
Sex, n (%)

Male 12 (48.0) 12 (48.0)

Female 13 (52.0) 13 (52.0)
Duration of diabetes (years), mean = SD 6.8 +3.2 6.5+35
Treatment regimen (oral antidiabetic
drugs), n (%)

Metformin 10 (40.0) 9 (36.0)

Sulfonylurea 7 (28.0) 9 (32.0)

Metformin + Sulfonylurea 8 (32.3) 8 (33.3)

The sociodemographic characteristics of participants in the intervention and control
groups were comparable at baseline. The mean age of participants in the intervention group
(56.4 £ 7.8 years) was similar to that of the control group (55.9 + 8.1 years), with both groups
predominantly consisting of middle-aged to older adults. Sex distribution was also well-
balanced, with a slight female predominance in the intervention group (52.0%) and an equal
split in the control group (52.0% female, 48.0% male), while the control group showed an equal
proportion of males and females (Fischer et al., 2023).

Clinical characteristics were also similar between groups. The mean duration of
diabetes was 6.8 + 3.2 years in the intervention group and 6.5 + 3.5 years in the control group.
All participants were treated with oral antidiabetic drugs, including metformin, sulfonylurea,
or a combination of metformin and sulfonylurea, with comparable distributions across both
groups. These findings indicate baseline homogeneity between the intervention and control
groups, supporting the validity of subsequent comparisons of sleep quality outcomes (Yu et al.,
2022).
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Table 2. Paired t-Test Analysis of Sleep Quality Scores Before and After the Intervention
Mean

Group Measurement Mean £ SD . p-value
Difference
Intervention Pretest 9.87+£2.11
(n=25) Posttest 6.23 +1.98 3.64 0.001
Control Pretest 9.65 + 2.05
(n=25) Posttest 8.98 + 2.00 0.67 0.032

Table 2 presents the results of the paired t-test analysis comparing sleep quality scores
before and after the intervention within each group. In the intervention group, the mean sleep
quality score decreased from 9.87 + 2.11 at the pretest to 6.23 + 1.98 at the posttest, indicating
a mean reduction of 3.64 points. This reduction was statistically significant (p < 0.001),
indicating a substantial improvement in sleep quality following the administration of Bawang
Dayak tea in conjunction with routine diabetes care.

In the control group, sleep quality scores also showed a modest reduction from 9.65 +
2.05 at pretest to 8.98 + 2.00 at posttest, with a mean difference of 0.67 points. This change
was statistically significant (p = 0.032); however, the magnitude of improvement was
considerably smaller than that observed in the intervention group. These findings suggest that
while routine diabetes care alone may lead to slight improvements in sleep quality, the addition
of Bawang Dayak tea resulted in a more pronounced improvement.

Table 3. Comparison of Posttest Sleep Quality Scores Between Intervention and Control
Groups (Unpaired t-Test)

Mean
Group n Mean £ SD Difference p-value
Intervention 25 6.23+1.98
Control 25 8.98 + 2.00 2.5 0.001

The unpaired t-test analysis demonstrated a statistically significant difference in
posttest sleep quality scores between the intervention and control groups (p < 0.001).
Participants in the intervention group showed significantly lower sleep quality scores,
indicating better sleep quality, compared with those in the control group. These findings
suggest that the addition of Bawang Dayak tea to routine diabetes care was more effective in
improving sleep quality than routine care alone.

DISCUSSION

This study investigated the effect of Bawang Dayak (Eleutherine palmifolia) tea on
sleep quality in patients with Type 2 Diabetes Mellitus. The findings demonstrated that
participants who received Bawang Dayak tea in addition to routine diabetes care experienced
a significant improvement in sleep quality compared with those who received routine care
alone. These results directly address the study's objective and support the hypothesis that
Bawang Dayak tea may serve as an effective complementary intervention for improving sleep
quality in patients with type 2 diabetes mellitus (T2DM) (Magliano, Dianna et al., 2021).

The baseline characteristics presented in Table 1 show that the intervention and control
groups were comparable in terms of age, sex distribution, duration of diabetes, and oral
antidiabetic treatment regimens . This baseline homogeneity is crucial for ensuring internal
validity, as it reduces the likelihood that demographic or clinical confounders influenced
differences in outcomes (Setyawan, 2024). Comparable baseline characteristics allow for a
more accurate interpretation of the intervention effect observed in subsequent analyses (Polit
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& Beck, 2021).

Within-group analysis using paired t-tests (Table 2) demonstrated a statistically
significant improvement in sleep quality in the intervention group after the administration of
Bawang Dayak tea. The substantial reduction in sleep quality scores suggests a clinically
meaningful effect (Timur, 2021). This improvement may be attributed to the bioactive
compounds present in Bawang Dayak, such as flavonoids and phenolic compounds, which
have been reported to exert antioxidant, anti-inflammatory, and neuroregulatory effects that
may facilitate sleep regulation (Kamarudin et al., 2021).

Although the control group also showed a statistically significant improvement in sleep
quality, the magnitude of change was relatively small. This modest improvement may reflect
the effects of routine diabetes management, increased health monitoring during the study
period, or natural variability in sleep patterns (Ardhany et al., 2021). However, the limited
change observed in the control group indicates that routine care alone may be insufficient to
produce substantial improvements in sleep quality among patients with T2DM (Borzouei et al.,
2024).

The between-group comparison using an unpaired t-test (Table 3) revealed a significant
difference in posttest sleep quality scores between the intervention and control groups.
Participants in the intervention group had significantly better sleep quality than those in the
control group, confirming the added benefit of Bawang Dayak tea beyond routine diabetes care.
This finding underscores the potential role of complementary herbal interventions in enhancing
patient-centered outcomes in diabetes management (Febrinda et al., 2021).

The significant between-group difference observed in Table 3 should be interpreted in
relation to the comparable sociodemographic and clinical characteristics. Both groups were
similar in age, sex distribution, and oral antidiabetic treatment regimens, including metformin,
sulfonylurea, and combination therapy (Z. Sun et al., 2024). Age and sex are known to
influence sleep patterns, while diabetes medications may indirectly affect sleep through their
impact on glycemic control; however, the homogeneity of these variables between groups
suggests that they did not account for the observed differences. Therefore, the superior sleep
quality in the intervention group can be attributed with greater confidence to the Bawang Dayak
tea intervention, thereby strengthening the internal validity of the findings (Huang et al., 2024).

From a physiological perspective, sleep disturbances in type 2 diabetes mellitus
(T2DM) are closely linked to insulin resistance, oxidative stress, and dysregulation of the
hypothalamic—pituitary—adrenal axis. Poor sleep quality exacerbates metabolic imbalance,
whereas improved sleep may enhance glucose homeostasis. The antioxidant and anti-
inflammatory properties of Bawang Dayak may reduce oxidative stress and promote
neuroendocrine balance, thereby contributing to improved sleep quality in patients with type 2
diabetes mellitus (T2DM) (Kurnia et al., 2025).

The findings of this study are consistent with previous research, which reports positive
effects of herbal and plant-based interventions on sleep quality, particularly those rich in
flavonoids and polyphenols (Chen et al., 2020). Prior studies have demonstrated that herbal
teas can promote relaxation, reduce stress, and enhance sleep quality in individuals with
chronic conditions. The results of the present research align with this growing body of
evidence, supporting the therapeutic potential of herbal interventions in sleep management
(Ebrahim et al., 2025).

Several limitations of this study warrant careful consideration. First, the quasi-
experimental design and the lack of participant blinding, a challenge inherently posed by the
distinct sensory characteristics of Bawang Dayak tea, potentially introduced performance bias.
The study's reliance on the self-reported PSQI questionnaire to measure sleep quality, while
based on a validated tool, is susceptible to recall bias. Therefore, to minimize the inherent bias

703


https://thejnp.org/

Journal Of Nursing Practice
https://thejnp.org/
ISSN: 2614-3488 (print); 2614-3496 (online) VVol.9 No.3. April 2026. Page.697-706

of self-reporting, future studies would benefit from validating these findings using objective
sleep measurement instruments, such as polysomnography or actigraphy. Second, regarding
potential sources of imprecision and the number of analyses, the reduction from the initial
N=60 to a final analytical sample of N=50 due to participant attrition (dropout and missing
data) increases the potential for wider confidence intervals around the statistical estimates,
although sufficient statistical power for the primary outcome was maintained. This reduced
sample size (n=25 per group) limited our ability to perform detailed subgroup analyses, thus
restricting the exploration of how different patient characteristics might modify the treatment
effect.

However, this study differs from many previous investigations in that it focuses on a
locally available traditional herbal tea and implements the intervention within a community
health center setting. This contextual approach enhances the cultural relevance and feasibility
of the intervention, particularly in primary healthcare environments in Indonesia. The use of
Bawang Dayak tea reflects an integration of indigenous knowledge into evidence-based
nursing practice.

CONCLUSION

This study demonstrates that the administration of Bawang Dayak (Eleutherine
palmifolia) tea in addition to routine diabetes care significantly improves sleep quality in
patients with Type 2 Diabetes Mellitus. The findings directly address the study objective and
provide scientific evidence that Bawang Dayak tea is an effective complementary intervention
for enhancing sleep quality, as shown by significant within-group improvements and superior
outcomes compared to routine care alone.

From a nursing practice perspective, these results support the integration of Bawang
Dayak tea as a non-pharmacological, culturally relevant intervention within community-based
diabetes management programs. Nurses can play a crucial role in educating patients about the
safe use of herbs and monitoring sleep outcomes as part of comprehensive care. Future research
is recommended to employ randomized controlled designs, longer intervention periods, and
objective sleep measurements to confirm these findings and further explore the long-term
benefits of Bawang Dayak tea in diverse populations with Type 2 diabetes mellitus.
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