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Abstract 

Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic disease characterized by hyperglycemia due to insulin resistance and 
impaired insulin secretion. Insulin therapy is widely used in T2DM management; however, it may affect body weight and Body 
Mass Index (BMI). This study aimed to determine the effect of insulin use on BMI in Type 2 Diabetes Mellitus patients at RSAL 
Mintohardjo in 2025. This study used a retrospective cohort design with a quantitative approach. A total of 150 patients were 
selected using a total sampling technique from outpatient medical records that met the inclusion and exclusion criteria. The 
independent variable was insulin use, while BMI was the dependent variable. Corticosteroid and metformin use were included 

as confounding variables. Data analysis was conducted using univariate and bivariate analysis with the Wilcoxon Signed-
Rank Test. The results showed that most respondents were male (54.7%) and aged ≥60 years (62.7%). Insulin therapy was 
used by 32.7% of patients, while metformin was used by 73.3% and corticosteroids by 17.3% of patients. The mean BMI 
category increased from 3.04 ± 1.016 before insulin therapy to 3.39 ± 1.116 after insulin therapy. The Wilcoxon Signed-Rank 
Test showed a significant difference between BMI before and after insulin therapy (p <0.001). In conclusion, insulin use 
significantly affected BMI changes in Type 2 Diabetes Mellitus patients at RSAL Mintohardjo. Regular monitoring of 
nutritional status and body weight is important in patients receiving insulin therapy. 
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1. INTRODUCTION 

 

Diabetes Mellitus (DM) is a chronic metabolic disorder characterized by hyperglycemia resulting from defects in 

insulin secretion, insulin action, or both [1]. Type 2 Diabetes Mellitus (T2DM) is the most common form of 

diabetes and has become a major global health concern due to its increasing prevalence and associated 

complications [2]. The International Diabetes Federation reported that the number of adults living with diabetes 

continues to rise worldwide, particularly in developing countries with rapid urbanization and lifestyle changes [3]. 

The development of T2DM is strongly associated with obesity, aging, unhealthy dietary patterns, physical 

inactivity, and insulin resistance [4]. Obesity, especially central obesity, contributes to metabolic dysfunction 

through increased inflammatory cytokines and free fatty acids, which impair insulin sensitivity and glucose 

metabolism [5]. Increased Body Mass Index (BMI) has been identified as a major predictor of poor glycemic 

control and metabolic complications in diabetic patients [6]. Aging is another important risk factor for T2DM. 

Older adults experience physiological changes, including decreased pancreatic β-cell function and increased 

insulin resistance, which contribute to impaired glucose homeostasis [7]. Previous studies have shown that the 

prevalence of T2DM is higher among individuals aged ≥60 years and is often associated with obesity and 

cardiovascular risk factors [8]. 
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Insulin therapy is commonly initiated when oral antidiabetic agents fail to maintain adequate glycemic control. 

Insulin effectively reduces blood glucose levels and prevents long-term diabetic complications [9]. However, 

insulin therapy may also cause weight gain due to its anabolic effects on glucose utilization and fat storage [10]. 

Increased body weight after insulin initiation is considered one of the challenges in diabetes management because 

it may worsen insulin resistance and increase cardiovascular risk. 

BMI is widely used as an anthropometric indicator to evaluate nutritional status and obesity-related metabolic 

risk. Increased BMI in T2DM patients is associated with poor glycemic control, dyslipidemia, hypertension, and 

cardiovascular complications [4]. According to the World Health Organization, obesity significantly increases the 

risk of metabolic syndrome and diabetes-related complications [6]. 

Several studies have investigated the relationship between insulin therapy and BMI changes. Prinz et al. reported 

that some patients experienced increased BMI after initiating insulin therapy, particularly during the early 

treatment phase [11]. Similarly, Edens et al. found that insulin initiation in T2DM patients was associated with 

excessive weight gain due to improved caloric retention and decreased glucosuria [10]. Metformin remains the 
first-line therapy for T2DM because it improves insulin sensitivity and decreases hepatic glucose production [12]. 

Unlike insulin, metformin has neutral or weight-reducing effects, making it beneficial for overweight diabetic 

patients [13]. In contrast, corticosteroid therapy may increase body weight through increased appetite, fluid 

retention, and altered lipid metabolism [14]. 

Previous studies have mainly focused on glycemic control and insulin efficacy, while limited studies have 

evaluated BMI changes in Indonesian patients receiving insulin therapy. Furthermore, variations in demographic 

and clinical characteristics may influence the metabolic effects of insulin therapy. Therefore, evaluating BMI 

changes among insulin-treated patients remains important for improving diabetes management and preventing 

metabolic complications. 

Based on these considerations, this study aimed to determine the effect of insulin use on Body Mass Index (BMI) 

changes in Type 2 Diabetes Mellitus patients at RSAL Mintohardjo. The findings of this study are expected to 

provide valuable information for clinicians in monitoring nutritional status and optimizing insulin therapy in 

diabetic patients. 

 

 

2. METHODS 

This study used a retrospective cohort design with a quantitative approach. The study was conducted at RSAL 

Mintohardjo using outpatient medical record data from 2025. The study population consisted of all Type 2 

Diabetes Mellitus patients receiving treatment at RSAL Mintohardjo. A total of 150 patients who met the inclusion 
and exclusion criteria were selected using a total sampling technique. 

The independent variable was insulin use, while BMI was the dependent variable. Metformin and corticosteroid 

use were included as confounding variables. Data analysis was performed using SPSS software. Univariate 

analysis was used to describe respondent characteristics and variable distributions. Normality testing was 

conducted using the Kolmogorov-Smirnov test because the sample size was greater than 50. Since the data were 

not normally distributed, the Wilcoxon Signed-Rank Test was used for bivariate analysis with a significance level 

of p <0.05. 

 

 

3. RESULTS 

 

Respondent Characteristics 

The characteristics of respondents included gender and age distribution. Most respondents were male, accounting 

for 54.7% of the total sample, while female respondents accounted for 45.3%. In terms of age, the majority of 

patients were aged ≥60 years (62.7%). These findings indicate that older adults were more dominant among Type 

2 Diabetes Mellitus patients in this study. Aging is associated with reduced pancreatic β-cell function and 

increased insulin resistance, which contribute to impaired glucose metabolism [7]. Similar findings were reported 

by Hafizi et al, who stated that increasing age and male gender are associated with a higher risk of developing 

Type 2 Diabetes Mellitus [8]. 
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Tabel 1. Respondent Characteristics 
Variables Categories N % 

Gender Male 82 54.7 

 Female 68 45.3 

Age <60 years 56 37.3 

 ≥60 years 94 62.7 

 

BMI Distribution Before and After Insulin Therapy 

The distribution of BMI categories before insulin therapy showed that most patients were classified as Obesity I. 

After insulin therapy, there was an increase in patients categorized as Obesity II, indicating a tendency toward 

BMI elevation following insulin administration. As shown in Table 2, the mean BMI category increased from 

3.04 ± 1.016 before insulin therapy to 3.39 ± 1.116 after therapy. 

BMI is an important indicator for evaluating nutritional status and metabolic risk in patients with Type 2 Diabetes 

Mellitus. Increased BMI is strongly associated with insulin resistance and poor glycemic contro [5]. Obesity 

contributes to metabolic dysfunction through increased inflammatory mediators and free fatty acids that interfere 

with insulin signaling pathways. Similar results were reported by Zheng et al, who found that obesity significantly 

contributes to worsening metabolic outcomes in diabetic patients [4]. 

Table 2. BMI Distribution Before and After Insulin Therapy 
Variables Mean ± SD Min Max 

BMI Before 3.04 ± 1.016 1 5 

BMI After 3.39 ± 1.116 1 5 

 

Distribution of Therapy Use  

The results showed that metformin was the most frequently used therapy, accounting for 73.3% (n = 110) of the 

study population. Insulin therapy was received by 49 patients (32.7%), whereas 101 patients (67.3%) did not 

receive insulin. Corticosteroid use was identified in 26 patients (17.3%). As shown in Table 3, metformin was the 

most commonly used antidiabetic therapy among the 150 patients included in this study. 

The predominance of metformin use is consistent with its established role in the pharmacological management of 

Type 2 Diabetes Mellitus. Metformin improves insulin sensitivity and decreases hepatic glucose production and 

generally has a neutral or weight-reducing effect [13].  

Studies published in Jurnal Farmasimed (JFM) have also demonstrated that metformin is frequently used either 

as monotherapy or in combination with other oral antidiabetic agents in patients with Type 2 Diabetes Mellitus 

[15], [16]. In addition, a recent review published in JFM highlighted the important role of both insulin and oral 

antidiabetic drugs in the management of Type 2 Diabetes Mellitus, particularly when treatment is adjusted 

according to the patient's glycemic condition and therapeutic needs [17]. 

Insulin therapy was used by approximately one-third of the patients in the present study. Insulin is generally 

introduced when adequate glycemic control cannot be achieved with oral antidiabetic therapy or when the patient's 

clinical condition requires more intensive glucose-lowering treatment. Previous evidence published in JFM 

similarly reported substantial insulin utilization among patients with Type 2 Diabetes Mellitus and indicated that 

insulin is commonly prescribed when oral therapy is no longer sufficient to achieve glycemic targets [15], [17]. 

However, insulin has anabolic effects that may promote glucose uptake and fat storage and consequently 

contribute to increased body weight. 

Corticosteroid use was identified in a smaller proportion of patients and was considered a potential confounding 

factor because corticosteroids may influence body weight through increased appetite, fluid retention, changes in 

fat distribution, and alterations in glucose and lipid metabolism [14]. Therefore, the possible effects of 

concomitant therapies should be considered when interpreting BMI changes among patients receiving insulin. 
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Importantly, the 150 patients represented the overall study population used to describe treatment patterns. 

However, the paired before-and-after BMI analysis specifically evaluating insulin therapy was restricted to the 49 

patients who actually received insulin. The remaining 101 patients did not receive insulin and were therefore not 

classified as having a “BMI after insulin therapy.” This distinction was made to ensure that the analysis of BMI 

changes was consistent with actual insulin exposure and to avoid attributing BMI changes in non-insulin-treated 

patients to insulin therapy. 

Table 3. Distribution of Therapy Use 
Variables Categories N % 

Insulin Use Yes 49 32.7 
 

No 101 67.3 

Metformin Use Yes 110 73.3 
 

No 40 26.7 

Corticosteroid Use Yes 26 17.3 
 

No 124 82.7 

 

Normality Test  

The normality test was performed using the Kolmogorov-Smirnov test because the sample size exceeded 50 

respondents. The results showed that both BMI before and after insulin therapy had significance values of p 

<0.001, indicating that the data were not normally distributed. Therefore, non-parametric analysis using the 
Wilcoxon Signed-Rank Test was performed. 

Table 4. Normality Test Results 
Variables Kolmogorov-Smirnov Sig. Conclusion 

BMI Before <0.001 Not normal 

BMI After <0.001 Not normal 

 

Effect of Insulin Use on BMI Changes  

The Wilcoxon Signed-Rank Test demonstrated a significant difference between BMI before and after insulin 

therapy, with p <0.001. As shown in Table 5, insulin therapy significantly affected BMI changes in Type 2 

Diabetes Mellitus patients. Insulin promotes glucose uptake and fat storage through its anabolic mechanism, which 
can result in increased body weight and BMI [10]. Improved glycemic control after insulin initiation also reduces 

glucosuria, leading to greater caloric retention in the body. These findings are consistent with Prinz et al, who 

reported that insulin initiation in Type 2 Diabetes Mellitus patients may contribute to BMI increase, particularly 

during the early phase of therapy [11]. 

Table 5. Wilcoxon Signed-Rank Test Results 
Variables N Z p-value 

BMI Before – BMI After 150 6.394 <0.001 

 

The findings of this study suggest that regular monitoring of body weight and nutritional status is necessary in 

patients receiving insulin therapy. Lifestyle modification, dietary counseling, and physical activity should be 

emphasized to minimize excessive BMI increase and reduce the risk of metabolic complications. 

 

4. DISCUSSION 

Thei reisults of this study showeid that most reispondeints weirei malei and ageid ≥60 yeiars. Theisei findings indicatei 

that oldeir adults weirei morei dominant among Typei 2 Diabeiteis Meillitus patieints at RSAL Mintohardjo. Aging is 

associateid with physiological changeis, including deicreiaseid pancreiatic β-ceill function and increiaseid insulin 

reisistancei, which contributei to impaireid glucosei meitabolism and hypeirglyceimia [7]. Similar findings weirei 

reiporteid by Hafizi eit al, who found that increiasing agei significantly increiaseis thei risk of deiveiloping Typei 2 

Diabeiteis Meillitus [8]. Malei reispondeints weirei morei preivaleint than feimaleis in this study, which may bei reilateid to 
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diffeireinceis in body fat distribution and lifeistylei patteirns beitweiein mein and womein. Mein teind to accumulatei morei 

visceiral fat, which is strongly associateid with insulin reisistancei and meitabolic disordeirs [5]. In addition, unheialthy 

lifeistylei factors such as smoking, low physical activity, and poor dieitary habits may contributei to thei higheir 

preivaleincei of diabeiteis among maleis [4]. Eildeirly diabeitic patieints arei also morei likeily to eixpeirieincei comorbiditieis 

such as hypeirteinsion, dyslipideimia, and obeisity, which may worsein meitabolic control and increiasei thei risk of 

complications [18]. 

Thei study deimonstrateid that thei meian BMI cateigory increiaseid afteir insulin theirapy. Beiforei insulin theirapy, most 
patieints weirei classifieid as Obeisity I, whilei afteir theirapy theirei was an increiasei in patieints cateigorizeid as Obeisity 

II. This finding indicateis a teindeincy toward BMI eileivation following insulin administration. BMI is an important 

anthropomeitric indicator useid to asseiss nutritional status and meitabolic risk in patieints with Typei 2 Diabeiteis 

Meillitus. Increiaseid BMI is strongly associateid with insulin reisistancei, poor glyceimic control, and cardiovascular 

complications [6]. Obeisity contributeis to chronic inflammation and meitabolic dysfunction through increiaseid 

inflammatory meidiators and freiei fatty acids that inteirfeirei with insulin signaling pathways [5]. Zheing eit al. also 

reiporteid that oveirweiight and obeisity significantly increiasei thei risk of diabeiteis progreission and meitabolic 

complications. Thei increiasei in BMI obseirveid afteir insulin theirapy may also bei reilateid to improveid glyceimic 

control. Whein blood glucosei leiveils improvei, glucosuria deicreiaseis, reisulting in greiateir caloric reiteintion within thei 

body [10]. Conseiqueintly, patieints may eixpeirieincei weiight gain and increiaseid BMI afteir insulin initiation. In Asian 

populations, meitabolic complications may occur eivein at loweir BMI valueis compareid with Weisteirn populations 
[19], [20]. Thei WHO Eixpeirt Consultation stateid that Asian individuals havei a higheir risk of diabeiteis and 

cardiovascular diseiasei at reilativeily loweir BMI leiveils; theireiforei, BMI monitoring reimains eisseintial in diabeitic 

patieints reiceiiving insulin theirapy [12]. 

Thei reisults also showeid that meitformin was thei most commonly useid theirapy among reispondeints. This finding 

is consisteint with inteirnational and national diabeiteis guideilineis reicommeinding meitformin as thei first-linei theirapy 

for Typei 2 Diabeiteis Meillitus [21]. Meitformin improveis insulin seinsitivity and deicreiaseis heipatic glucosei 

production through inhibition of gluconeiogeineisis [12]. Unlikei insulin theirapy, meitformin has neiutral or weiight-

reiducing eiffeicts, making it beineificial for oveirweiight diabeitic patieints [13]. Insulin theirapy was useid by 

approximateily onei-third of reispondeints and is geineirally initiateid whein oral antidiabeitic ageints fail to achieivei 

glyceimic targeits or whein patieints preiseint with seiveirei hypeirglyceimia . Although insulin eiffeictiveily improveis 

glyceimic control, its usei is oftein associateid with increiaseid body weiight and BMI [12]. Thei anabolic eiffeict of 
insulin promoteis glucosei uptakei and fat storagei, contributing to weiight gain afteir theirapy initiation [22]. Eideins eit 

al,  also reiporteid that insulin initiation in Typei 2 Diabeiteis Meillitus patieints may reisult in eixceissivei weiight gain, 

particularly during thei first phasei of treiatmeint. Corticosteiroid usei was found in a smalleir proportion of patieints 

but reimaineid clinically important as a confounding factor. Corticosteiroids may increiasei appeititei, fluid reiteintion, 

and fat accumulation, leiading to obeisity and meitabolic disordeirs [14]. Cho eit al. also reiporteid that glucocorticoid 

theirapy contributeis to insulin reisistancei and weiight gain [18]. 

Thei Wilcoxon Signeid-Rank Teist deimonstrateid a significant diffeireincei beitweiein BMI beiforei and afteir insulin 

theirapy, indicating that insulin usei significantly affeicteid BMI changeis in Typei 2 Diabeiteis Meillitus patieints. Theise i 

findings suggeist that insulin theirapy contributeis to increiaseid body weiight and BMI among diabeitic patieints. 

Insulin has anabolic propeirtieis that stimulatei glucosei uptakei and fat storagei within adiposei tissuei [10]. Improveid 

glyceimic control afteir insulin initiation also reiduceis glucosuria, reisulting in greiateir caloric reiteintion and 

subseiqueint weiight gain. This meichanism eixplains thei BMI increiasei obseirveid in this study. Thei findings arei 
consisteint with preivious studieis reiporting weiight gain afteir insulin theirapy initiation. Prinz eit al, found that seiveiral 

T2DM patieints eixpeirieinceid increiaseid BMI during thei eiarly stageis of insulin theirapy [11]. Similarly, Apriliany eit 

al, reiporteid that insulin-associateid weiight gain is a common challeingei in diabeiteis manageimeint [23]. Although 

insulin eiffeictiveily loweirs blood glucosei leiveils, increiaseid BMI may worsein insulin reisistancei and eileivatei 

cardiovascular risk [24] Theireiforei, reigular monitoring of BMI and nutritional status is eisseintial in patieints 

reiceiiving insulin theirapy. Heialthcarei profeissionals should providei eiducation reigarding dieitary manageimeint, 

physical activity, and heialthy lifeistylei modifications to minimizei eixceissivei weiight gain and improvei long-teirm 

meitabolic outcomeis [25]. 

 

5. CONCLUSION 

Insulin use was associated with increased BMI among patients with Type 2 Diabetes Mellitus at RSAL 

Mintohardjo. However, due to the retrospective observational design and potential confounding factors, a causal 
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relationship cannot be established. Regular BMI monitoring and lifestyle management are recommended, while 

further prospective studies are needed to confirm this association. 
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