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ABSTRACT

Background: Diabetes mellitus is a degenerative disease commonly experienced by the elderly and is
characterized by elevated blood sugar levels above normal limits. Hyperglycemia can cause various complaints,
one of which is sleep disturbances. Poor sleep quality in the elderly can worsen blood glucose control and reduce
quality of life. This study aims to determine the relationship between random blood sugar levels and sleep quality
in elderly with diabetes mellitus at Health center of Purwosari District. Method: This study used an observational
analytical design with a cross-sectional approach. The population was all elderly people with diabetes mellitus at
the Elderly Health at Purwosari Health Care Center, with a sample size of 33 respondents selected using accidental
sampling. Random blood sugar levels were measured using a glucometer, while sleep quality was assessed using
the Pittsburgh Sleep Quality Index (PSQI) questionnaire. Data were analyzed using the Spearman Rho correlation
test. Result : The result of the study showed that most respondents had random blood sugar levels above the
normal limit (>199 mg/dl) and poor sleep quality. The p-value was 0.000, meaning the significance value was
<0.05. Meanwhile, the Correlation Coefficient value was 0.685. This means there is a positive relationship with a
strong relationship. Conclucion: High random blood sugar levels can cause various complaints such as frequent
urination at night, thirst, tingling, and pain, which impact the quality of sleep in the elderly. In order to enhance
the quality of life of the elderly, healthcare facilities must establish educational programs that underscore the
significance of glycaemic control and sleep quality as interrelated factors.

Keyword : Random Blood Glucose, Sleep Quality, Elderly, Diabetes Mellitus

INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent
hyperglycemia resulting from defects in insulin secretion, insulin action, or both (American
Diabetes Association, 2023). It has become a major global public health issue, particularly
among the elderly population. The prevalence of diabetes continues to increase globally, with
older adults being disproportionately affected due to age-related physiological changes,
including decreased insulin sensitivity and pancreatic beta-cell function (International Diabetes
Federation, 2021).

According to the International Diabetes Federation (IDF), the global number of diabetes
cases reached 589 million, with 215 million in the Western Pacific region, including Indonesia.
The prevalence of diabetes in Indonesia is projected to reach 11.3% by 2024, with the number
of adult cases reaching 20,426,400 (International Diabetes Federation, 2025). The estimated
number of diabetes sufferers in East Java aged 15 years and older is 882,315, consisting of
882,315 people (East Java Health Office, 2024). The prevalence of diabetes in Bojonegoro
Regency was 25,280 in 2024, while it reached 24,598 in 2023, indicating an increase in diabetes
cases (Bojonegoro, 2024). Meanwhile, cases of diabetes mellitus in Purwosari District in 2024
reached 547 people (Bojonegoro, 2024)



mailto:alfaqih817@yahoo.com

Jurnal Keperawatan Universitas Jambi Volume 10 Nomor 2, April 2026
p-ISSN 2588-4869, e-ISSN 3063-4342

Random blood glucose level is widely used as a practical and rapid indicator for assessing
glycemic status in clinical and community settings. Poor glycemic control has been associated
with a range of complications, including microvascular and macrovascular disorders, which
can significantly impair quality of life (Forouhi and Wareham, 2019). In elderly patients,
uncontrolled blood glucose levels may also contribute to functional decline and increased
vulnerability to other health disturbances, including sleep disorders. High blood sugar levels
can impact sleep quality. Poor sleep quality is common in the elderly, due to degenerative
processes that lead to decreased physiological function. Poor sleep quality leads to impaired
glucose tolerance (IGT), and when a person's sleep duration is low, insulin resistance increases.
Several factors influence pancreatic beta response and insulin sensitivity, one of which is sleep.
Sleep is one aspect of pancreatic beta response and insulin sensitivity (Rusdani et al., 2022).

Sleep quality is a crucial component of overall health, especially among older adults.
Physiological aging is associated with alterations in sleep patterns, such as decreased sleep
efficiency, increased sleep latency, and frequent nocturnal awakenings (Crowley, 2011). In
patients with diabetes mellitus, sleep disturbances are often exacerbated by symptoms such as
nocturia, neuropathic pain, and fluctuations in blood glucose levels, including hyperglycemia
and hypoglycemia episodes (Reutrakul and Van Cauter, 2018).

Previous studies have demonstrated a bidirectional relationship between glycemic
control and sleep quality. Poor sleep quality may adversely affect glucose metabolism through
mechanisms involving hormonal imbalance, including increased cortisol secretion and reduced
insulin sensitivity (Spiegel, Leproult and Van Cauter, 1999). Conversely, elevated blood
glucose levels can disrupt sleep through physiological discomfort and metabolic instability,
thereby creating a cycle that worsens both glycemic control and sleep quality (Knutson et al.,
2007).

Although several studies have explored the relationship between diabetes and sleep
disturbances, research specifically examining the association between random blood glucose
levels and sleep quality in elderly patients remains limited. This is particularly relevant in
developing countries, where the burden of diabetes continues to rise and comprehensive
management approaches are still evolving.

Therefore, this study aims to analyze the relationship between random blood glucose
levels and sleep quality among elderly patients with diabetes mellitus. The findings are
expected to contribute to the development of holistic nursing interventions that address not
only glycemic control but also sleep quality, thereby improving the overall well-being of
elderly patients.

METHODS

The research design in this study uses a correlational research design that aims to
develop relationships between variables and explain the relationships found. This study uses a
quantitative research type with a cross-sectional approach. This study was conducted at the
Elderly Health Post (Posyandu Lansia) in Purwosari Health Care Center, Purwosari District,
Bojonegoro Regency in December 2025. The population in this study were 37 elderly people
with a history of diabetes mellitus. The sampling technique used an incidental sampling
technique that obtained a sample of 33 people. Data analysis was carried out using the
Spearman Rho correlation test with a p value of 0.000, where the value is smaller than 0.05 so
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that H1 is accepted. Which means there is a significant relationship between Random Blood
Sugar Levels and Sleep Quality of Elderly with Diabetes Mellitus at the Purwosari Health Care
Center. With a Correlation Coefficient of 0.685. This indicates that the higher the random blood
sugar level, the higher the value of poor sleep quality.

RESULTS

This research was conducted at a community health center in Purwosari District, Bojonegoro Regency,
East Java Province. The Posyandu (Integrated Health Post) for the elderly routinely includes several
programs, including general health checks, health education, routine medication administration, and
healthy exercise for the elderly. This Posyandu routinely conducts monthly random blood sugar checks.
Several elderly people with a history of diabetes mellitus actively participate in the Posyandu. The
monthly GDS checks revealed that many elderly people still have high random blood sugar levels. They
also frequently complain of difficulty sleeping, aches and pains, frequent tingling sensations, and
fatigue.

The results of the study indicate a relationship between random blood sugar levels and sleep quality in
elderly people with diabetes mellitus. Elderly people with uncontrolled random blood sugar levels tend
to experience poorer sleep quality compared to those with more stable blood sugar levels.
Hyperglycemia can cause increased urination frequency (nocturia), excessive thirst, and physical
discomfort that disrupts sleep. Furthermore, fluctuating blood glucose levels can also affect the
autonomic nervous system and hormones, such as increased cortisol levels, which play a role in the
sleep-wake cycle.

Respondent characteristics and study results can be seen in the following table:

Table1. Table of respondent characteristics

Characteristics frequency Percentage
Gender
Male 8 24.2%
Female 25 75.8%
Age
45-59 years 13 39.4%
60-74 years 19 57.6%
75-90 years 1 3%
Education
Informal School 14 42.4%
Elementary school 10 30,3%
Junior high school 2 6,1%
Senior high school 5 15,2%
Diploma 1 3,0%
Bachelor’s degree 1 3,0%
Occupation
No Occupation 5 15,2%
Farmer 28 84,8%

Table 2. Table of Random blood glucose level

Random blood
glucose level

<90 mg/dl 0 0%

Frequency Percentage
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90-199 mg/dl 13 39,4%
>199 mg/dl 20 60,6%

Table 3. Table of Sleep quality

Sleep quality Frequency Percentage
Good sleep quality 11 33,33%
Bad sleep quality 22 66,7%

Table 3. Table of Spearman Rho test

Random Sleep
blood quality

glucose
level
Spearman Random Correlation 1.000 .685
Rho blood Coefficient
glucose Sig. (2-tailed) . .000
level N 3 3
Sleep Correlation .685 1.000
quality Coefficient
Sig. (2-tailed) .000
N 33 33

DISCUSSION

A study conducted at the Purwosari Community Health Center found that of the 33 respondents,
the majority had random blood sugar levels >199 mg/dl (20 respondents (60.6%), while the majority of
respondents had poor sleep quality (22 respondents (66.7%). This study showed that of the 33
respondents who underwent cross-tabulation analysis, the majority of respondents with blood sugar
levels exceeding the normal limit (GDS>199) had poor sleep quality (18 respondents (54.5%). This
aligns with the results of research (Harianto et al., 2021), which stated a relationship between random
blood sugar levels and sleep quality. Respondents with high random blood sugar levels had poor sleep
quality. High random blood sugar levels will affect sleep quality.

Significantly, the results of this study indicate that the higher the random blood sugar level, the
poorer the sleep quality in the elderly. This is not mere coincidence, but a relationship that can be
explained physiologically and clinically. From a mechanistic perspective, uncontrolled blood sugar
levels can lead to several conditions that disrupt sleep, such as: Polyuria due to hyperglycemia, which
causes frequent awakenings in the elderly; Polydipsia, which disrupts sleep; Diabetic neuropathy, which
causes pain or discomfort in the extremities; Glucose fluctuations that can affect the regulation of sleep
hormones like melatonin. Furthermore, poor sleep quality can also worsen glycemic control. Sleep
deprivation can increase stress hormones like cortisol, which contribute to insulin resistance. This
suggests a bidirectional relationship between blood sugar levels and sleep quality.
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High blood sugar levels cause urine to become thicker and require water to dilute it. Excretion
accompanied by excessive fluid and electrolyte loss is called osmotic diuresis. As a result, the body
becomes dehydrated, causing people with diabetes mellitus to drink more or experience increased thirst
(polydipsia), leading to more frequent urination (polyuria) at night. High blood sugar levels can cause
difficulty sleeping due to nocturia, restless leg syndrome, peripheral neuropathy, and sleep apnea at
night. This is especially true with increasing age and the aging process, which disrupts sleep quality
(Harianto et al., 2021).

This is in line with research (Siregar, 2023) which showed that 51 people (62.2%) were aged
60-74 years. Risk factors increase after the age of 45 years. This can occur because at this age
individuals are less active, weight will increase and muscle mass will decrease, impacting pancreatic
dysfunction which causes increased blood sugar levels because it cannot produce insulin (Nur, 2022).
Increasing age causes changes in carbohydrate metabolism and changes in insulin release that are
influenced by glucose in the blood and inhibited the release of glucose that enters cells because it is
influenced by insulin. If we look at the age of respondents when they first suffered from DM, it can be
seen that the increasing age of a person, the greater the incidence of type 2 DM (Siregar, 2023).

Lack of activity is also a risk factor for increased blood sugar levels in patients with diabetes
mellitus. This study showed that of the 33 respondents, almost all (28 respondents) were employed,
while a small proportion (5 respondents) were unemployed. In this study, most respondents worked as
farmers, while others worked as traders, housewives, and retirees. Lack of activity can trigger obesity
and weaken insulin sensitivity in the body, causing increased blood sugar levels. The mechanisms by
which physical activity can prevent or inhibit the development of diabetes mellitus include reduced
insulin resistance, increased glucose tolerance, decreased adipose fat, and reduced central fat; changes
in skeletal muscle tissue (Nur, 2022).

Another risk factor that can increase blood sugar levels in diabetes mellitus patients is gender
(Komariah & Rahayu, 2020). The results of this study showed that of the 33 respondents, the majority
were female, namely 25 respondents (75.8%). Meanwhile, 8 respondents were male (24.2%). This is in
line with research (Tajiwalar et al., 2023), which showed that there were more female respondents (108
people) than male respondents (73 people). Women have a greater potential to develop diabetes mellitus
than men because physically, women are more likely to experience an increase in body mass index due
to women experiencing premenstrual syndrome (PMS) and menopause. Premenstrual syndrome, often
referred to as PMS, is discomfort felt by women who have menstruated or have entered their
reproductive years. This discomfort can be felt physically and emotionally 7 to 14 days before
menstruation (Kamilah et al., 2021).

Poor sleep quality was noted by respondents with high blood sugar levels. The quality of sleep
might be adversely affected by elevated blood sugar levels. Urine becomes thicker and needs to be
diluted with water when blood sugar levels are high. Osmotic diuresis is the term for this excessive loss
of fluid and electrolytes. This causes the body to become dehydrated, which makes diabetics consume
more water or have greater thirst (polydipsia), which causes them to urinate more at night (polyuria).
Sleep apnoea, peripheral neuropathy, restless legs syndrome, and nocturia can all be brought on by high
blood sugar.

Diabetes mellitus is a chronic hyperglycemic condition accompanied by various metabolic
disorders resulting from hormonal disturbances that can lead to various chronic complications in the
eyes, kidneys, nerves, and blood vessels (Indriyani et al., 2023). Degenerative processes can also affect
hormonal processes in the body. Advanced age can result in decreased cortisol levels, increased
parasympathetic nervous system activity, decreased glucose utilization by the brain, increased Non-
Esterified Fatty Acids (NEFA), decreased leptin, and increased Growth Hormone (GH). Cortisol and
leptin have the same function: forming glucose metabolism. At night, when sleep is difficult, cortisol
levels increase and leptin levels decrease. The liver stimulates glucose production from fats and proteins
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that do not contain carbohydrates and inhibits glucose utilization (Harianto et al., 2021). As elders age,
their sleep quality deteriorates. This is because ageing affects physical health in a reciprocal manner.
Ageing impairs the functioning of all organs, including the respiratory, digestive, visual, auditory, and
cardiovascular systems. This causes a variety of complaints among seniors while resting, which can
contribute to poor sleep quality (Harisa et al., 2022).

CONCLUSIONS

The study's findings suggest that in older adults with diabetes mellitus, random blood sugar
levels and sleep quality are related. Symptoms including polyuria, frequent nightly
awakenings, pain, and other physiological disruptions that affect sleep patterns in older adults
can be brought on by hyperglycemia and glucose variations. In light of these results, it is
advised that medical professionals especially nurses increase routine blood sugar monitoring
and inform patients and their families about the significance of optimum glycaemic control for
preserving sleep quality. Additionally, it is necessary to optimise nursing treatments including
food modifications, therapy adherence, sleep hygiene, and light physical exercise. To get a
more complete picture, more research is advised to look at additional variables that may affect
sleep quality, such as stress, the length of the illness, and complications from diabetes.
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