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Abstract. Background and aim: Readmissions negatively impact patient’s quality of life and increase health
and care costs. Readmission among type 2 diabetes mellitus (T2DM) patients can be related to several fac-
tors, including age, gender, complications of diabetes, instability of blood sugar levels, diabetes education
strategies, diet management, physical exercise, and therapy adherence. This study aims to identify the deter-
minants of readmission of T2DM patients at the regional hospital of Aceh, Indonesia. Mezhods: The study
employed a correlational design with a cross sectional approach. The sample was 184 T2DM readmission
patients selected using an accidental sampling technique. Data was collected using several instruments: the
Diabetes Early Readmission Risk Indicators (DERRI™) questionnaire, laboratory results of blood sugar lev-
els, diabetes education strategies, United Kingdom Diabetes and Diet Questionnaire, International Physical
Activity Questionnaire (IPAQ), Insulin Treatment Appraisal Scale (ITAS), and the readmission question-
naire. Data were analyzed using the Chi-square test and multiple logistic regression. Resu/ts: Data analysis
revealed significant relationships between age (p<0.013), diabetes complications (p<0.000), unstable blood
sugar levels (p<0.000), diabetes education strategies (p=0.000), diet management (p<0.000), and therapy ad-
herence (p<0.000) with T2DM readmissions. No significant relationship was found for gender (p<0.073) or
physical activity (p<0.430). Among all factors, diabetes complications were the strongest predictor of read-
mission (OR=5.330). Conclusions: The findings emphasize the importance of increasing patient independence
in self-care to manage diabetes effectively. Stakeholders are encouraged to re-evaluate diabetes care strategies
by optimizing discharge planning to address complications and reduce readmissions among T2DM patients.
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Introduction

Readmission refers to being readmitted after five
days of hospitalization. It is defined as an unplanned
admission to the hospital within 30 days following
discharge from previous hospitalization. Unplanned
hospital readmission in the first 30 days is considered
a measure of quality of healthcare of diabetic patients
and could be prevented appropriately that occur in
this period through increased self-management (1,2).

Hospital readmission may occur at the same or dif-
ferent hospital within a specified period. The most
commonly studied readmission periods are 30 days,
90 days, and 1 year. Approximately 30% of diabetes
mellitus (DM) patients who are hospitalized experi-
ence two or more readmissions within the subsequent
year, making DM one of the top 10 causes of hospi-
tal readmissions globally (3). Also, the rate of 30 days
unplanned readmission of diabetic patients has been
estimated 14.4% -21% (4), and a study reported that
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30-day readmissions for patients with diabetic foot
ulcer has been reached 22% (5). Gender, race, age, af-
fordability of medical insurance, comorbidities, and
length of stay are several factors are significantly as-
sociated to 30-day unplanned hospital readmission
diabetic patients (6). Readmissions have negative im-
pacts from various perspectives. Hospital readmissions
are an indicator of service quality and often highlight
the inadequacy of the health service system (7). Re-
admissions frequently result from a lack of continu-
ity of care between in-hospital and post-hospital care.
In addition, readmission strains family dynamics, re-
quiring adjustments to accommodate the care needs
of the readmitted patient (2), and associated with a
substantial cost and family burden. Prevention efforts
related to patients’ readmissions are essential to re-
ducing the overall costs of care. Patients readmission
has negatively impact on hospitals’ reputation (5,8).
Hospitals have implemented various strategies to re-
duce patient readmissions. Key measures include en-
hancing coordination and communication between
healthcare providers, including nurses and educators.
Nurses are critical in preparing patients for discharge
by providing necessary interventions and education (2).
The efforts to strengthen the health care services sys-
tem in hospitals, a set health care providers according
to their competences and reinforce patient discharge
planning activities are main priorities for the entire
health care system (9). One disease associated with
frequent readmissions is diabetes mellitus (DM). DM
is a group of metabolic diseases characterized by hy-
perglycemia resulting from defects in insulin secretion,
insulin action, or both (10). Type 2 diabetes mellitus
(T2DM) accounts for 90%-95% of all DM cases (11).
In nursing care, every diabetic patient treated in the
hospital should receive comprehensive discharge
planning. Nursing intervention for patients includes
educating patients on self-care, medication adher-
ence and independent insulin administration at home.
Despite these efforts, high rates of hospital readmis-
sions persist. Educational nursing interventions are
significantly correlated with patient readmissions (12).
Uncontrolled DM can lead to severe complications for
multiple organs (7), including blindness, kidney fail-
ure, heart failure, stroke, neurological disease, amputa-
tion and impotence, urinary incontinence, weight loss,

weakness, hypoglycemia, peripheral neuropathy, pe-
ripheral vascular disease, diabetic retinopathy, hyper-
tension, arthritis and Parkinson’s disease (13,14). Risk
factors contributing to readmission among T2DM
patients include age, gender, diabetes complications,
unstable blood sugar levels, educational strategies, diet
management, physical activity, and treatment adher-
ence (15). Several strategies to reducing readmission
patients related to dedicated care team to monitor on-
going outpatient follow-up. Multifaceted in-hospital
intervention for diabetic patients may contribute to
improvements in hospital length of stay and HbAlc
concentration (16). This regional hospital reported
that many DM patients transferred to a provincial
hospital due to complications and readmissions related
to diabetic problems.

Methods and Materials

The correlational study with a cross-sectional de-
sign was conducted through a convenience sampling
technique. By using Slovin formula with a margin of
error of 5% totaling 184 respondents were collected
in five in-patients’ wards from December 13, 2023 to
January 24, 2024. The sample inclusion criteria were:
aged 230 years, diagnosed with DMT2, fully conscious,
able to communicate verbally, literate, and using in-
sulin therapy. Exclusion criteria include patients with
stroke related problems or mental disorders. Data col-
lection was conducted by administering several ques-
tionnaires. Data collection tools included the Diabetes
Early Readmission Risk Indicators (DERRI™) (17),
laboratory results of blood sugar levels, DM educa-
tion strategies, United Kingdom Diabetes and Diet
Questionnaire, International Physical Activity Ques-
tionnaire (IPAQ), Insulin Treatment Appraisal Scale
(ITAS), and the readmission questionnaire. The read-
mission questionnaire comprised four answer choices:
<30 days, >30-60 days, >60 days-90 days, and >90 days
(18). The reliability test results for the DERRI™ ques-
tionnaire yielded a Cronbach alpha of 0.80 and a va-
lidity coefficient of 0.36. The study was conducted at a
general hospital of North District of Aceh, Indonesia.
The hospital is a referral hospital to care many kinds of

cases including in-patients and out-patients services.
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The Research Ethics Committee of the Faculty of
Nursing, Universitas Syiah Kuala, granted this study’s
ethical approval (approval number: 112009161023).
All respondents were provided with detailed informa-
tion about the study and gave written informed con-
sent to participate. Data analysis was conducted using
the Chi-square test and multiple logistic regression by
using computerized software.

Results

The research results for sociodemographic data
are shown in Table 1, while related to the readmission
of diabetes patients are presented in Tables 2-5. As
shown in Table 1, the respondents had a mean age of
57.30 + 10.2 years, and most respondents were male
(60.3%). Regarding education, most respondents had
primary school education (64.7%), and the predomi-
nant occupations were farmers, laborers, or fishermen
(55.4%). Humalog was the most commonly used type
of insulin, utilized by 67 respondents (36.4%). Addi-
tionally, most respondents were on their third admis-
sion for treatment (37.5%).

Table 2 shows 105 respondents (57.1%) experi-
enced complications from other diseases, and 71 re-
spondents (38.6%) experienced readmission <30 days.

Table 3 shows that most readmitted respondents
were aged >61 years, with 47.8% experiencing read-
missions within <30 days. Most readmitted respond-
ents were male (34.2%), with a readmission interval of
<30 days. Respondents with complications accounted
for 56.2%, with a readmission interval of <30 days.
Among those readmitted, 58.9% had abnormal blood
sugar levels within <30 days. Additionally, 51.7% of
the respondents experienced readmissions within <30
days due to poor educational strategies. Poor diet
management was observed in around half of the re-
spondents (50.9%), with a readmission interval of <30
days. Light physical exercise was reported by 42.5%
of respondents who were readmitted within <30 days.
Lastly, nearly half of the respondents who were non-
compliant with their treatment program experienced
readmissions within <30 days (45.7%).

The results of the multivariate analysis showed

that gender (p<0.486) and physical exercise (p<0.275)

Table 1. Socio-Demographic of Readmission T2DM Patients
(n=184)

No | Category f %
1 Age (year): (Mean * SD) 57.30+10.2
35-50 45 24.4
51-60 70 38.0
>60 69 37.5
2 Gender
Male 111 60.3
Female 73 39.7
3 Latest education
No education 57 31.0
Primary school education 119 64.7
High School education 7 3.8
Higher education 1 0.5
4 Employment
Unemployed 69 37.5
Farmers/laborers/fishermen 102 55.4
Civil Servant 1 0.5
Entrepreneur 12 6.5
5 Type Insulin
Apidra 4 2.2
Humalog 68 36.9
Humalog mix 10 5.4
Humulin R 57 31.0
Lantus 9 4.9
Levemir 22 12.0
Novorapid 14 7.6
Readmission (time)
2 38 20.7
3 69 37.5
4 58 31.5
>4 19 10.3

were excluded from the modeling test due to p-values
>0.05. Meanwhile, age (p<0.002), DM complica-
tions (p<0.000), unstable blood sugar levels (p<0.001),
DM education strategies (p<0.010), diet management
(p<0.025), and therapy adherence (p<0.041) were in-
cluded in the multiple logistic regression test, as shown
in Table 4.

The multivariate analysis identified diabetic com-
plications as the most significant readmission predictor
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Table 2. Distribution of Readmission Factors in T2DM
Patients (n=184)

No | Variable | f | %
1 Complication diabetic
Yes 105 57.1
No 79 42.9
2 Instability of blood sugar levels
(MzSD)
Normal (117.9+0.48) 72 39.1
Abnormal (460.2+0.48) 112 60.9
3 Diabetes education strategies
Good 66 35.9
Fair 118 64.1
4 Diet management
Good 72 39.1
Fair 112 60.9
5 Physical exercise
Light 127 69.0
Moderate 57 31.0
6 Compliance therapy
Yes 46 25.0
No 138 75.0
7 Readmission (day)
<30 71 38.6
31-60 24 13.0
61-90 25 13.6
>90 64 34.8

in T2DM patients, with an odds ratio (OR) of 5.330.
This indicates that diabetic complications increase
the likelihood of readmission by 5.3 times compared
to other factors, such as unstable blood sugar levels

(OR=4.468), as shown in Table 5.

Discussion

Readmission refers to the unplanned readmit-
tance of a patient to the hospital within 30 days of
discharge from a previous hospitalization. This issue
impacts the quality of healthcare services and high-
lights inadequacies in the health service system, par-
ticularly the lack of continuity between in-hospital and

post-hospital care. Readmissions also affect family
roles and responsibilities in patient care and contribute
to increased healthcare costs. The data analysis re-
vealed that the highest readmission rates occurred
among respondents with complications, with 56.2% of
these readmissions within <30 days. More than 50% of
the respondents with complications experienced the
highest number of readmissions. The Chi-square test
analysis indicated statistically significant relationships
between readmissions and several factors: age
(p=0.013), DM complications (p=0.000), unstable
blood sugar levels (p=0.000), DM education strategies
(p=0.000), diet management (p=0.000), and adherence
to the treatment program (p=0.000). However, no sig-
nificant relationships were found with gender
(p=0.073) or physical exercise (p=0.430). The mean
age of respondents was 57.30 + 10.2, corresponding to
late adulthood. This age group experiences a decline in
systemic bodily functions and a weakening immune
system, leading to various complications that worsen
the health conditions of patients with T2DM. Addi-
tionally, advancing age often results in deteriorating
physical health and reduced self-care capacity, neces-
sitating long-term healthcare plans tailored to the el-
derly (19). Aging also affects health status and alters
perceptions of health and illness, underscoring the im-
portance of age-appropriate healthcare interventions (20).
In contrast, gender was not significantly associated
with readmissions among diabetes patients. Gender
does not appear to significantly influence diabetes
management, nor does it impact patient readmissions.
This finding aligns with previous studies that reported
no differences in fat levels, lipid profiles, or insulin sen-
sitivity between male and female DM patients. While
beta-cell function in women may be better than in
men, this difference does not significantly affect read-
mission rates (21,22). Additionally, gender does not
influence the frequency of readmissions within a year
among DM patients (23). DM patients can engage in
different physical activities and exercises depending on
the severity of their condition. This study found no sig-
nificant relationship between physical exercise and re-
admissions in patients with T2DM. Most readmitted
respondents engaged in light physical exercises, with
54 individuals (42.5%) experiencing readmission
within <30 days. These findings contrast with prior
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Table 4. Multiple Logistic Regression Modeling Test

95% CI for
Predictor EXP(B)
Factors OR P Lower | Upper
Age 0.864 0.566 0.525 1.423
Complication 5.356 0.000 2.357 | 12.168
diabetic
Instability of 4.330 0.001 1.886 9.941
blood sugar levels
Diabetes 3.614 0.010 1.352 9.663
education
strategy
Diet 2.759 0.025 1.137 6.690
management
Therapy 2.761 0.041 1.042 7.318
adherence
Constant 0.097 0.002

Table 5. Prediction Factors for Readmission of Type 2 DM
Patients (n=184)

95% CI for
EXP(B)

Predictor Factors OR P Lower | Upper
Complication diabetic | 5.330 | 0.000 | 2.351 | 12.086
Instability of blood 4.468 | 0.000 | 1.959 | 10.192
sugar levels
Diabetes education 3.860 | 0.006 | 1.478 | 10.080
strategy
Diet management 2.762 | 0.024 | 1.141 | 6.683
Therapy adherence 2.797 | 0.038 | 1.058 | 7.392
Constant 0.068 | 0.000

research, suggesting that physical exercise can stabilize
blood sugar levels and reduce the risk of complications.
In this study, the mean age of respondents was 57.30 +
10.2, which, combined with a 57.1% prevalence of dia-
betes complications, limited their ability to perform
even light or moderate physical activities. The types of
exercise suitable for diabetes patients include aerobic
exercises such as walking, cycling, jogging and swim-
ming, which involve continuous and repetitive move-
ments of large muscle groups. Resistance exercises are
also beneficial for improving the range of motion in
diabetes patients (24). Regular aerobic exercise and en-
durance training are essential for optimizing health

and maintaining stable blood sugar levels. Physical ex-
ercise plays a crucial role in fostering healthy lifestyle
behaviors, improving overall health, and preventing
the progression of diabetes and its complications,
which can have severe and sometimes fatal conse-
quences (25). The analysis also revealed that nearly half
of the respondents with readmissions within <30 days
(45.7%) were non-compliant with therapy. Non-
adherence to diabetes therapy, whether oral medica-
tion or insulin injections, contributes to unstable blood
sugar levels and increased readmission rates. This find-
ing aligns with previous research reporting that treat-
ment adherence refers to patients taking medication as
prescribed. Patients with type 2 diabetes often exhibit
poor adherence, particularly to anti-hyperglycemia
medication, due to the prolonged and complex treat-
ment regimens (26). Non-compliance with insulin
therapy is a strong predictor of readmission. Patients
who fail to use insulin as recommended often experi-
ence poor blood sugar control. Meanwhile, patients
using a combination of oral anti-diabetic drugs and
metformin and glibenclamide had shorter treatment
durations compared to those on metformin alone (27).
Insulin therapy adherence is a critical predictor of
30-day readmissions, with patients exhibiting poor ad-
herence being more likely to experience complications
leading to readmission (3). The study also found that
more than half of the respondents with readmissions
within <30 days (58.9%) had unstable blood sugar lev-
els. The blood sugar levels of DM patients are closely
related to the complaints and complications of acute
(hypo/hyperglycemia) and chronic complications.
These results align with previous research identifying
that average blood sugar levels and HbAlc as inde-
pendent predictors of readmission in DM patients.
Poor blood sugar control significantly increases the
risk of readmission (28). Blood sugar concentration is
also associated with mortality, as patient with patients
with low blood sugar levels are more likely to be read-
mitted within 30 days of discharge. Severe hypoglyce-
mia can result in serious macrovascular and
microvascular problems and death (29).Hyperglyce-
mia has been identified as an independent predictor of
30-day readmissions, particularly in elderly diabetes
patients undergoing surgery. (30). The study results
showed that most readmission respondents with
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readmissions within <30 days (51.7%) had received in-
adequate educational strategies. DM education is crit-
ical in DM management, enabling patients to practice
effective self-management and prevent DM complica-
tions. Evidence supports the notion that patients re-
ceiving high-quality education during their treatment
have shorter treatment periods and lower readmission
rates than those not. Health education is vital to DM
patient care, aiming to enhance patients’ knowledge
and understanding of managing their condition post-
discharge (31). Education is crucial in raising aware-
ness, protecting health, and improving quality of life
(32). To reduce the risk of readmission in diabetes, dia-
betes education should be complemented by effective
individual post-discharge planning, coordination with
referral services, adjustments in therapy, and regular
outpatient follow-ups with specialists (33). The study
also indicated that respondents with good diet man-
agement were predominantly those with readmissions
>90 days (58.3%), while respondents with poor diet
management accounted for the majority of readmis-
sions within <30 days (50.9%). Diet management is a
pillar of effective diabetes self-management. Previous
studies have demonstrated that poor dietary compli-
ance significantly increases the incidence of readmis-
sions. Patients with poor dietary adherence are more
likely to experience multiple hospital readmissions
within a month, often accompanied by complications
(34). A strong relationship exists between adherence to
dietary guidelines and improved quality of life among
individuals with T2DM. Patient compliance in adher-
ing to a DM diet is important in stabilizing blood
sugar levels (35). Furthermore, HbA1lc levels can pre-
vent diabetes complications. Increasing knowledge, at-
titudes and practices to diet management practices can
improve disease control (36). This study revealed that
more than half of the respondents (55.98%) exhibited
poor dietary management. Coupled with the observa-
tion that most respondents also received inadequate
educational strategies, a correlation between ineffec-
tive education and poor diet management becomes ap-
parent. Inadequate dietary education post-discharge
can lead to poor diet practices, such as excessive carbo-
hydrate intake triggering hyperglycemia or overly re-
strictive food practices resulting in hypoglycemia. The
study further found that 56.2% of respondents with

readmissions within <30 days had DM complications.
Complications were identified as a fivefold predictor
of readmissions in T2DM patients (OR=5.330), com-
pared to other factors such as unstable blood sugar lev-
els (OR=4.468) and inadequate educational strategies
(OR=3.860). The findings align with prior research
highlighting acute diabetes complications as signifi-
cant predictors of readmission and mortality in DM
patients. Chronic hyperglycemia, resulting from poor
blood sugar control, damages various organs and sys-
tems, exacerbating complications and reducing pa-
tients’ quality of life (37). Complications are risk
factors for hospital readmissions in T2DM. Approxi-
mately 40% of readmission patients have at least one
diabetes microvascular complication, and approxi-
mately 50% have one macrovascular complication (38).
Previous research corroborates those comorbidities
and complications are one of the predictors of un-
planned readmissions in adult DM patients within 30
days post-discharge. Insulin resistance in diabetes pa-
tients causes hyperglycemia, which can trigger athero-
sclerosis lesions, a major cause of cardiovascular disease
(3). T2DM patients have inadequate insulin produc-
tion to meet the needs of glucose transport into cells,
leading to acute and chronic complications. Although
this study did not specifically examine the types of
DM complications, previous research explained that
acute complications in T2DM patients include dia-
betic ketoacidosis, diabetic coma, hypoglycemia and
hyperglycemia. Hypoglycemia, a major complication
in diabetes treatment, may result from incorrect insulin
dosage, excessive physical exercise, or lack of food or
carbohydrate intake. Hyperglycemia, a serious and
life-threatening complication of diabetes, may stem
from skipped medication, insuflicient dosing, excessive
consumption of sugary foods or infection. Chronic
complications include macroangiopathy, retinopathy,
nephropathy, neuropathy, diabetic foot, and increased
susceptibility to infection (39). The complications due
to T2DM increase the rate of hospitalization, death
and disability. Poorly managed T2DM can lead to se-
vere complications, such as blood coagulation disor-
ders, retinopathy, hypertension, chronic kidney disease,
and leg ulcers. These complications substantially re-
duce productivity and life expectancy (40). The find-
ings of this study are needed for nurses and diabetic
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patients, including communities to provide health ed-
ucation and training regarding to diabetic manage-
ment and doing follow-up to evaluate and monitor the
patient’s capability to care themselves. It is a linked
with the previous study suggested that continuous
training on early recognition of diabetes should be ex-
tended to schools and community elements that could
be delivered through health campaigns and informa-
tion on any social medias. Trainings and follow-up for
lay people particularly for diabetic patients to improve
their health care are a critical issue for the future (41).

Conclusion

Several factors may contribute to the readmis-
sion of T2DM patients, including imbalances in blood
sugar levels, diet management, physical activity, ther-
apy adherence, and complications. This study found
that diabetes-related complications are significantly
associated with the readmission of T2DM patients,
with complications increasing the likelihood of read-
mission by 5.3 times compared to other factors. The
study findings revealed that more than half of the re-
spondents (57.1%) experienced complications, such as
hypoglycemia, hypertension, heart failure, kidney fail-

ure, diabetic wounds and ketoacidosis.

Ethic Approval: The research was approved by the Ethics Com-
mittee of Nursing research Faculty of Nursing, Universitas Syiah
Kuala, Banda Aceh (No0:112009161023).

Limitations: Small sample size due to time frame and cost available
are limitations in this study were reported. Several factors could
be ralated to readmission patients diabetic such as complication
diabetic, blood sugar, education strategy,diet management, physi-
cal exercise, and complience therapy, therby it is necessary about
follow-up, education and training related to management diabetic
for the patients dan their communities.
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