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Abstract

Introduction: Indonesia ranks fifth among countries or regions with the highest number of adults (20-79 years old)
living with diabetes in 2021, with 19.5 million diagnosed cases and 14.3 million undiagnosed cases among the total
population (IDF Diabetes Atlas 10th Edition, 2021). Malnutrition is a common problem encountered in patients with
diabetes mellitus. It is frequently observed in hospitalized patients and can have serious implications for the healing
process, leading to increased morbidity and mortality. Ultimately, this condition can result in prolonged hospitalization
and higher healthcare costs.

Methods: This study is an observational analytic study with a longitudinal design involving hospitalized patients
diagnosed with type 2 diabetes mellitus at Universitas Airlangga Hospital. Sample collection was conducted using the
consecutive sampling method, yielding a total of 27 eligible participants. The study was conducted from June to July
2024. The variables analyzed in this study are fat mass as the dependent variable and hospitalization as the independent
variable. Data collection involved medical records and fat mass measurements obtained through bioelectrical
impedance analysis (BIA) using TANITA BC-730.

Result: The paired sample t-test results showed a significance value of >0.05 for the variable fat mass. This indicates
that fat mass did not exhibit significant differences after hospitalization.

Conclusion: Fat mass in hospitalized patients with type 2 diabetes mellitus at Rumah Sakit Universitas Airlangga did
not show significant differences after hospitalization.
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1. Introduction

Type 2 Diabetes Mellitus (T2DM) is a complex metabolic condition that affects millions globally, with a clinical profile
often characterized by chronic hyperglycemia and insulin resistance. Beyond glucose regulation, an increasingly
important consideration in T2DM management is body composition, particularly fat mass. Excess adiposity, especially
when centrally distributed, is well-documented as a driver of systemic inflammation, insulin resistance, and
cardiovascular complications. In this context, fat mass is not merely a passive energy reserve but an active endocrine
organ influencing disease outcomes. [1]
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Hospitalization, a common event for individuals living with T2DM due to complications or comorbidities, introduces a
unique period of physiological and behavioral change. During inpatient care, patients typically experience significant
shifts in mobility, caloric intake, psychological stress, and medication regimens. These factors can directly or indirectly
influence fat metabolism and body composition. While clinical management during hospitalization often prioritizes
acute stabilization, the potential impact on fat mass, both gains and losses, has received limited focused attention. [2]

Emerging studies have highlighted the clinical significance of such changes. For instance, a post-hospitalization analysis
by Xing and Chai (2022) demonstrated that both increases and decreases in fat mass index (FMI) were independently
associated with higher mortality in T2DM patients, revealing a U-shaped risk curve. This finding suggests that rapid or
unmonitored changes in body fat during stressful periods, such as hospitalization, may have lasting consequences. [19]

Moreover, fat mass distribution appears to carry functional implications. Liu et al. (2023) reported that android fat
accumulation was associated with subclinical cardiac dysfunction in T2DM patients, even in the absence of diagnosed
heart disease, pointing to the importance of regional adiposity assessment in hospitalized individuals (Liu et al., 2023).
Similarly, evidence suggests that fat loss induced through lifestyle interventions correlates with improvements in
glycemic control, yet such structured approaches are rarely implemented during hospitalization. [18]

Despite this growing body of literature, there remains a gap in our understanding of how the inpatient setting influences
fat mass in T2DM patients—and more importantly, how these changes affect outcomes post-discharge. This study seeks
to bridge that gap by evaluating the trajectory of fat mass during hospitalization.

2. Methods

This study employed a consecutive sampling technique, which involved enrolling patients who met the predetermined
inclusion and exclusion criteria. Patients were consecutively recruited until the required sample size was achieved. This
technique ensures that all eligible subjects are included without random selection, thereby allowing the study results
to represent the target population more accurately.

The collected data will be processed and presented through inferential data analysis. The Shapiro-Wilk normality test
will be used to determine whether the data follow a normal distribution. Variables with a normal distribution will be
analyzed using the Paired Sample T-test, while variables with a non-normal distribution will be analyzed using the
Wilcoxon Signed-Rank test. The interpretation of the analysis results will be based on the acceptance or rejection of the
hypothesis, determined by the p-value. A p-value of <0.05 will be considered statistically significant. This study was
approved by the ethics committee of Universitas Airlangga Hospital with ethical clearance certificate number an
088/KEP/2024

3. Results

Universitas Airlangga Hospital is a type B teaching hospital under Universitas Airlangga, established to strengthen
healthcare development in Indonesia. The hospital is located at Universitas Airlangga Campus C, Jl. Dharmahusada
Permai, Mulyorejo District, Surabaya. inaugurated on June 14, 2014, Universitas Airlangga Hospital currently provides
various healthcare services, including installations, emergency, inpatient, and outpatient care, clinical nutrition,
laboratory services, pharmacy, physical medicine and rehabilitation, medical check-ups, radiology, and research
laboratories. The subjects were divided into two age groups: the adult group, which included 20 subjects under the age
of 60 years with a mean age of 49.25 * 5.92 years (minimum age 40, maximum age 57), and the elderly group, which
consisted of 7 subjects over the age of 60 years with a mean age of 67.85 * 6.74 years (minimum age 60, maximum age
78). In terms of gender, 10 subjects (37.03%) were male, while 17 subjects (62.96%) were female. The average length
of hospitalization was 2.81 + 1.11 days. Based on the duration of hospitalization, 2 subjects (7.4%) were categorized in
the daily group (<24 hours), 19 subjects (70.37%) in the short-term group (24-72 hours), and 6 subjects (22.22%) in
the conventional group (72 hours to 14 days). The characteristics of the research subjects, including age, gender, length
of hospitalization, and body composition, are presented in Table 1.
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Table 1 Characteristics of Research Subjects

No | Characteristic | Category f | %

1. | Age Adult (<60 tahun) 20 | 74.07%
Elderly (>60 tahun) 7 | 25.92%

2. | Gender Male 10 | 37.03%
Female 17 | 62.96%
Daily (< 24 hours) 2 | 74%

3. | Length of Stay | Short (24-72 hours) 19 | 70.37%
Conventional (72 hours -14 days) | 6 | 22.22%

This study involved 27 subjects, with a comparison of body composition variables at hospital admission (HA) and
hospital discharge (HD). Fat mass showed a slight decrease from 33.14 * 9.07% at HA to 33.06 * 9.48% at HD as
presented in Table 2.

Table 2 Average Body Composition Assessment in Subjects

Variabel f Minimum Maximum Mean * SD Normal Range
Fat Mass HA 27 16.50 48.00 33.1449.07 Female: 21-29%
HD 27 15.40 48.80 33.06+9.48 Male: 9-19%

This study involved 27 subjects, with a comparison of body composition variables at hospital admission (HA) and
hospital discharge (HD) The fat mass showed a slight decrease from 33.14+9.07% at HA to 33.06%£9.48% at HD as
presented in Table 3.

Table 3 Cross-Tabulation of Length of Hospitalization with Fat Mass

Variable | Hospital Admission (HA) | Hospital Discharge (HO)

Normal Not Normal Normal Not Normal

f | % f % f | % f %

Fat Mass

Female 0|0 17 | 62.96 010 17 | 62.96

Male 2 |74 8 29.62 2 |74 |8 29.62

The results of statistical testing show that the significance values for the four variables analyzed under two conditions,
namely hospital admission (HA) and hospital discharge (HD), with each condition involving 27 subjects, were all greater
than 0.05 for each variable. It can be concluded that there is no significant difference between body fat mass at the time
of hospital discharge (HD) and hospital admission (HA). With a significance value of 0,658 for the "Body Fat Mass"
variable, hospitalization does not have a significant effect on the subjects' weight. The data is presented on Table 4.

Table 4 Difference in Body Fat Mass at Hospital Admission (HA) and Hospital Discharge (HD) Based on Paired Sample
T-test

Variable HA HD p-value | Interpretation
Body FatMass (%) | 33.14 | 33.06 | 0.658 Hospitalization does not affect Body Fat Mass
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4. Discussion

20 respondents (74.07%) were adults, aged under 60 years. The increasing incidence of type 2 diabetes mellitus among
the elderly is driven by degenerative factors that impair the body's ability to metabolize glucose (Rohmatulloh, et al.,
2024). This finding is supported by Susanti's study, which observed a rise in type 2 diabetes mellitus cases among
individuals under 40 years of age due to unhealthy lifestyles and the consumption of high- calorie foods. [6]

Of the participants, 17 (62.96%) were female and 10 (37.03%) were male. This study showed a higher prevalence of
type 2 diabetes mellitus in females compared to males. This is supported by Rohmatulloh's research (2024), which
suggests that women have a higher risk of diabetes due to biological and hormonal factors. Estrogen and progesterone
can enhance the body's response to insulin. During menopause, the reduction of estrogen and progesterone levels
decreases the body’s ability to respond to insulin. [7]

Most of the respondents were hospitalized for a short period (24-72 hours), with 19 respondents (97.37%) admitted
for a short stay. A total of 6 respondents (22.22%) underwent conventional Hospitalized care (72 hours to 14 days),
and 2 respondents (7.4%) were admitted for less than 24 hours. The length of hospitalization can be influenced by
malnutrition status. Patients with malnutrition tend to have longer hospital stays compared to those without
malnutrition. In this study, 15 respondents (66.66%) had an abnormal Body Mass Index (BMI) upon hospital admission.
The presence of complications can also affect the duration of hospitalization, with patients who have more
complications requiring a longer hospital stay. [8]

The average body fat mass in this study was 33%, which exceeds the normal fat mass range. The normal body fat for
women is 21-29%, and for men, it is 19-29%. In this study, 17 female respondents had a higher than- normal body fat
percentage (>28%) both at the time of hospital admission (HA) and discharge (HD). Among the 10 male respondents, 8
had excess body fat, while 2 had normal fat mass both during admission (HA) and discharge (HD). Excess body fat is
linked to blood sugar levels because excessive fat can cause insulin resistance, increasing the risk of diabetes (Lisnawati,
et al,, 2023). This aligns with a study conducted in China, which found that higher body fat mass was more strongly
associated with diabetes incidence compared to BMI (Zhao, et al., 2017). The study also found that women tend to have
higher body fat mass than men, even with the same BMI. Women's body fat is generally higher due to hormonal factors,
with estrogen influencing fat mass storage and distribution. [9]

Based on the results of the Paired Sample T-Test, it was found that hospitalization had no significant relationship with
fat mass in patients with type 2 diabetes mellitus, with a p-value > 0.05. In this study, most patients were hospitalized
acutely for a short duration. Alley, in his research, stated that there are significant changes in body composition, such as
fat mass in hospitalized patients, especially over a period of 8 days or more within a year. [13]

The lack of significant changes in fat mass in this study may be influenced by the relatively short hospitalization
duration, some studies question the extent to which short-term hospitalization truly affects fat mass in a clinically
meaningful way. For instance, Magalhdes et al. (2021) noted high interindividual variability in fat mass response to
physical interventions in T2DM patients. Even when undergoing the same training protocols, some individuals (“non-
responders”) showed minimal changes in body composition. If such variability exists in outpatient settings, it may be
even more pronounced during brief hospitalizations, where patients are often sedentary and acutely ill. [17]

5. Conclusion

Hospitalization for patients with type 2 diabetes mellitus at the Universitas Airlangga Hospital does not affect body fat
mass no significant difference between admission (HA) and discharge (HD).
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