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A B S T R A C T 

Background: Since type-2 diabetes mellitus (T2DM) is becoming more common, it is crucial to implement 

an appropriate care plan for these patients' hyperglycemia to lower the risk of complications. While Sliding 

Scale Insulin (SSI) has been the traditional approach, Basal-bolus insulin (BBI) therapy is a promising strategy 

and is increasingly recommended. We aimed to compare the efficacy of SSI versus BBI regimens in 

hospitalized patients with T2DM. 

Methods: The demographics, complications, and type of insulin therapy for type 2 diabetic hospitalized 

patients were recorded from patients’ archived documents. 

Results: We observed that 59.7% of the patients were treated for SSI accompanied by macrovascular 

complications. While 37.8% of patients treated with BBI had macrovascular complications, the difference 

between the BBI & SSI groups was statistically significant. For microvascular complications, also, a 

statistically significant difference was detected between the BBI & SSI groups (P-value = 0.001). Only 18.6% 

& 17.2% of the patients developed hypoglycemia in the BBI group & SSI group, respectively. We evaluated 

the efficacy of both treatments on daily random blood glucose (RBG) in our patients for 1 week; a slight 

decrease in RBG was observed between the first & the seventh days of treatment in the SSI group. An obvious 

improvement was observed in the BBI, indicating that BBI was more effective at controlling RBG than SSI. 

Conclusion: Our study demonstrated that BBI therapy was superior to SSI therapy in achieving ideal blood 

glucose levels, with fewer hypoglycemic episodes and cardiovascular events. 
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Introduction 

n a hospital setting, type 2 diabetes 

mellitus (T2DM) presents a substantial 

problem since acute illness, drugs, and 

metabolic stress can worsen 

hyperglycemia. Infection risks, longer 

hospital stays, and greater rates of 

morbidity and mortality are all linked to poor glycemic 

management during hospital stays. Therefore, 

improving clinical outcomes requires effective control 

of inpatient hyperglycemia [1].  

In the past, hospitals have frequently employed 

sliding-scale insulin (SSI) for glycemic control. 

Without addressing basal insulin requirements, this 

reactive technique relies on pre-meal blood glucose 

readings to deliver rapid-acting insulin. However, SSI 

does not replicate physiological insulin secretion and 

often results in uneven glycemic control, with the risks 

of both hyperglycemia and hypoglycemia [2]. 

Type 2 diabetic hospitalized patients are advised to 

be treated for hyperglycemia with a basal-bolus 

regimen, supplemented with rapid-acting insulin at 

meals and additional rapid-acting insulin for correction 

of hyperglycemia [3, 4]. However, hospitalized type 2 

diabetic patients might not require similar regimens to 

those required for type 1 diabetes because they may 

have fluctuating insulin secretion. The basal-bolus 

regimen is neglected, even though guidelines 

recommend it with supplementary sliding-scale insulin. 

When supplemental insulin is added to a basal-bolus 

insulin regimen for type 2 diabetes (T2D), this may 

improve glycemic control; however, the additional 

insulin dose calculations and injections may increase 

treatment burden [5]. 

Physicians switched to administering SSI, relying 

on capillary blood glucose (BG) levels as bedside 

glucose meters became more accessible and SSI was 

frequently used to treat inpatient hyperglycemia [6]. 

Basal-bolus insulin was suggested as an optimal 

strategy for glycemic control in inpatients with T2D, 

and against the use of SSI alone [7]. In addition to 

opposing SSI monotherapy, it was reiterated that the 

majority of non-critically sick diabetic patients should 

follow a basal-bolus insulin regimen. Those rules are 

still in effect today [8]. 

With an emphasis on glycemic control, 

complication rates, and hypoglycemic episodes, this 

study examined the practical effectiveness and safety of 

SSI versus BBI regimens in hospitalized T2DM 

patients. We aimed to provide further information to 

inform clinical practice and improve inpatient diabetes 

treatment procedures by analyzing archived patient 

data. 

Materials and Methods 

We reviewed the medical records of all patients 

aged 18 or older admitted to the Alnaseryia Hospital 

from August 2023 to July 2025. 

Chart reviews & case records were used to gather 

all of the information.  Hospitalized males and females 

with T2DM, aged ≥18 years, were included. 

 Exclusion criteria: Intensive care unit patients, 

patients receiving corticosteroids, patients with 

endocrine disorders, pregnant or nursing, and patients 

with HIV. 

Gender, age, weight, Body Mass Index (BMI), 

Random Blood Glucose (RBS), Fasting Blood Sugar 

(FBS), Hemoglobin A1c (HbA1c), and insulin regimen 

type were all included in the data collection form. 

We separated the research participants into two 

groups: the BBI and SSI groups. 

Statistical analysis 

Statistical analysis was performed with an alpha 

error of 0.05 and a 95% confidence interval. Data are 

presented by mean ± SD. Frequency and percentage 

were used to describe demographic and baseline 

factors; the chi-square test was used to compare 

categorical variables. Fisher's exact test was used for 

categorical variables; SPSS software version 26.0 was 

used. 

Results 

Our study was conducted in 217 hospitalized 

patients with T2DM. Our patients were divided into 

two groups: group 1, treated with BBI (n=118), and 

group 2, treated with SSI (n=99). As shown in Tables 1 

and 2 and Figures 1-5, in the BBI group, 52.5% (n= 62) 

were females, and 47.5% (n=56) were males. In the SSI 

group, 40.4% (n=40) were males, and 59.6% (n=59) 

were females. The mean age of our patients was 

57.56±14.62 years in the BBI group and 61.39±17.02 

in the SSI group. The BMI mean was 30.23±6.40 in the 

BBI group and 30.91±6.18 in the SSI group. In our 

study, patients treated with BBI had a diabetes history 

of 10.36±7.01 years, while patients of the SSI group 

had a diabetes history of 8.54±5.76 years. 

Regarding risk factors in the BBI group, the highest 

was genetic at 32.2% (n=38), followed by obesity at 
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28.8% (n=34), then stress at 21.2% (n=25). In the SSI 

group, infection was most common, detected in 26.2% 

(n=26) of patients, followed by stress at 24.2% (n=24), 

and genetics and obesity had the same percentage at 

17.2% (n=17). 

In the BBI group, insulin was used in 25.4% (n=30) 

of our patients, while 74.6% (n=88) were treated with 

oral hypoglycemic agents. In the SSI group, oral 

hypoglycemic agents were used in only 53.5% (n=53) 

of patients; insulin was used in 46.5% (n=46). The 

majority of our patients in both groups didn’t control 

their diet, with only 20.3% (n=24) and 22.2% (n=22) in 

the BBI and SSI groups, respectively, controlling their 

diet. 

Among our patients, only 21.2% (n=25) & 10.1% 

(n=10) had a high level of education in the BBI & SSI 

groups, respectively. Regarding laboratory parameters, 

RBG was 360.25±102.83 in the BBI group & 

Table 1. Demographic characteristics of patients. 

 Group 1 BBI (n=118) Group 2 SSI (n=99) 

 

Number 

(N) 

 

Percentage 

(%) 

Mean± SD  

Number 

(N) 

 

Percentage 

(%) 

Mean± SD 

Gender Female 62 52.5 -- 59 59.6% -- 

Male 56 47.5 -- 40 40.4% -- 

Age (Years) -- -- 57.56±14.62 -- -- 61.39±17.02 

BMI (Kg/ m2) -- -- 30.23±6.40 -- -- 30.91± 6.18 

Diabetes history (years) -- -- 10.36±7.01 -- -- 8.54±5.76 

Risk factors of 

diabetes 

Cardiac 3 2.5 -- 0 0.0 -- 

Diet 8 6.8 -- 9 9.1 -- 

Genetic 38 32.2 -- 17 17.2 -- 

Infect 7 5.9 -- 26 26.3 -- 

Insulin 0 0.0 -- 6 6.1 -- 

Kidney 3 2.5 -- 0 0.0 -- 

obesity 34 28.8 -- 17 17.2 -- 

Stress 25 21.2 -- 24 24.2 -- 

Anti-diabetic 

drug 

history 

insulin 30 25.4 -- 46 46.5 -- 

Oral 88 74.6 -- 53 53.5 -- 

Diet control No 94 79.7 -- 77 77.8 -- 

yes 24 20.3 -- 22 22.2 -- 

Smoking No 96 81.4 -- 79 79.8 -- 

yes 22 18.6 -- 20 20.2 -- 

Education level High 25 21.2 -- 10 10.1 -- 

Low 93 78.8 -- 89 89.9 -- 

RBG (mg/dl) -- -- 360.25 ±102.83 -- -- 257.22±110.23 

HbA1c (%) -- -- 9.31 ±1.75 -- -- 9.42±2.11 

FBG (mg/dl) -- -- 203.70 ±45.17 -- -- 201.81±51.83 

 

BBI: Basel bolus insulin; SSI: Sliding scale insulin; BMI: Body mass index; RBG: Random blood glucose; HbA1c:Hemoglobin 

A1c; FBG: Fasting blood glucose 

 

 

 
 

 

Table 2. Complications of diabetes associated with BBI & SSI groups. 

 BBI  (n=11 8) SSI (n=9 9) P-value 

Macrovascular complications CVD 24 (20.3%) 35 (35.4%) 0.005* 

PAD 10 (8.5%) 9 (9.1%) 

Stroke 9 (7.6%) 15 (15.2%) 

Microvascular complications Nephropathy 20 (16.9%) 30 (30.3%) 0.001* 

Neuropathy 27 (22.9%) 8 (8.1%) 

Retinopathy 19 (16.1%) 6 (6.1%) 

Hypoglycemic incidence No 94 (79.7%) 82 (82.8%) 0.397 

Yes 22 (18.6%) 17 (17.2%) 

 

CVD; cardiovascular diseases, PAD: peripheral artery disease *: Statistically significance difference 
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257.22±110.23 in the SSI group.  

For HbA1c results, it was 9.31±1.75 in the BBI 

group & 9.42±2.11 in the SSI group. Finally, for FBG, 

the results were 203.70±45.17 and 201.81±51.83 in the 

BBI group & SSI group, respectively. 

The efficacy of BBI and SSI on the complications 

of diabetes is illustrated in Table 2. As shown in the 

table, regarding macrovascular complications, we 

found that 35.4%, 9.1%, and 15.2% of the patients 

treated with SSI had Cardiovascular Disease (CVD), 

Peripheral Artery Disease (PAD), and stroke, 

respectively. While a lower percentage of patients 

treated with BBI had macrovascular complications, 

only 20.3%, 8.5%, and 7.6% of patients had CVD, 

PAD, and stroke, respectively. 

Statistical significance was detected between the 

BBI & SSI groups (P value = 0.005), indicating that the 

BBI-treated group had a lower tendency to develop 

macrovascular complications than the SSI group. For 

microvascular complications, statistical significance 

was also observed between the BBI & SSI groups (P-

value = 0.001), with the SSI group showing a higher 

tendency to develop microvascular complications than 

the BBI group. Nephropathy, neuropathy, and 

retinopathy were found in 16.9%, 22.9%, and 16.1% of 

patients treated with BBI and were found in 30.3%, 

8.1%, and 6.1% of patients treated with SSI, 

respectively. 

Regarding hypoglycemic incidence, only 18.6% 

and 17.2% developed hypoglycemia in the BBI and SSI 

groups, respectively, with a slightly higher rate in the 

SSI group. No statistical significance was detected 

between the two groups. 

 

 
Figure 1. A Gender distribution between BBI & SSI 

groups. 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

BBI SSI

N
u

m
b

e
r
 o

f 
P

a
ti

e
n

ts

Gender

Female

Male

    

 

Figure 2. Diabetes risk factors in BBI & SSI groups. 
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Figure 3. Antidiabetics history in BBI & SSI groups. 
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Figure 4. Diet control in BBI & SSI groups. 
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Figure 5. Mean RBG measures in BBI & SSI groups. 
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As shown in Table 3, we studied the efficacy of both 

treatments on RBG in our patients daily for 1 week. A 

slight decrease in RBG was detected between the first 

& the seventh days of treatment in the SSI group, with 

readings of 227.59±88.59 and 180.31±67.30, 

respectively. On the other hand, an obvious 

improvement was observed in the BBI-treated group, 

with RBG of 279.66±110.16 on the first day and 

179.29±67.90 on the seventh day, indicating that BBI 

was more effective at controlling RBG than SSI. The 

difference between SSI and BBI in the first two days 

was statistically significant. 

Discussion 

In our study, we compared the SSI and BBI 

regimens for decreasing blood glucose (BG) levels in 

hospitalized patients. The mean age of our study cohort 

was 57.56±14.62. In line with our results, Aly et al. 

reported that the mean age of the patients was 65.4 ± 

10.5 years, with most patients in the study cohort aged 

65 years or older (52.3%) [9]. 

Regarding risk factors, in the BBI group, the highest 

risk factor was genetic (32.2%), followed by obesity 

(28.8%) and stress (21.1%). For the SSI group, 

infection was the most frequently detected risk factor in 

26.2% of patients, followed by stress at 24.2%, and 

genetics & obesity at 17.2%.  In line with our results, 

several studies reported comparable results [5, 9, 10]. 

Cardiovascular illnesses affected 36.4% of the BBI 

group's patients and 59.7% of the SSI group's patients in 

our study. In this regard, our research aligns with studies 

that have shown that cardiovascular disorders affect 

more than a third of patients [5, 9]. 

Our research showed that BBI treatment was more 

efficient than SSI therapy at lowering the levels of 

blood glucose in hospitalized patients with type 2 

diabetes. According to numerous studies, BBI therapy 

was associated with lower mean blood glucose levels 

and better glycemic control than SSI [11]. Also, 

compared to patients receiving SSI therapy, more 

patients in the BBI therapy group were released with 

ideal blood glucose levels [11, 12]. 

We investigated how well both treatments affected 

our patients' RBG during the first 7 days of treatment. 

In the SSI group, we observed a small drop in RBG 

from the first to the seventh day of treatment, from 

227.59±88.59 to 180.31±67.30. However, the BBI-

treated group showed a clear improvement, with RBG 

measurements of 279.66±110.16 on the first day and 

179.29±67.90 on the seventh day, indicating that BBI 

was more effective than SSI at controlling RBG. 

In the first two days, a significant difference was 

detected between SSI and BBI. As reported by Aly et 

al. (2022), patients receiving BBI had considerably 

lower RBG levels immediately before discharge than 

those receiving SSI therapy, consistent with our 

findings (10.7 vs. 12.4; p = 0.001). Additionally, 

according to Umpierrez et al. and Huri et al., the 

RABBIT2 trial also found a significant difference in 

blood glucose levels between the therapy groups on the 

Table 3. Random Blood Glucose distribution between BBI group & SSI group from day 1 to day 7. 

 BBI SSI Mean 

Difference 

P-value 

On admission 360.25 ±102.83 257.22 ±110.23 103.03 0.93 

Day 1 279.66±110.16 227.59±88.59 52.07 <0.001* 

Day 2 249.99±95.09 215.41±84.97 34.58 0.005* 

Day 3 228.89±93.69 211.58±85.07 17.31 0.166 

Day 4 220.08±78.83 202.37±81.46 17.71 0.18 

Day 5 199.43±78.99 202.79±83.12 -3.35 0.82 

Day 6 200.00±82.87 199.43±76.22 0.57 0.975 

Day 7 179.29±67.90 180.31±67.30 -1.01 0.949 

Reduction in 

RBG 

210.1±116.76 99.36±109.67 110.74 <0.001* 

 

Data is present as mean ± standard deviation *: significant statistical association. 
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final day of hospitalization (7.8 vs. 10.4; p = 0.001) [10, 

11]. 

Regarding hypoglycemia, we found that the BBI 

group had a rate of just 18.6%, whereas the SSI group 

had a rate of 17.2%. Between the two tested groups, no 

statistically significant difference was found. 

Accordingly, Huri et al. found that 9.5% and 5.7% of 

patients in the SSI and BBI therapy groups experienced 

hypoglycemia episodes (p = 0.186), respectively, 

which is consistent with our findings [10] . In contrast 

to our results, Aly et al. documented hypoglycemia and 

demonstrated that BBI therapy was linked to higher 

hypoglycemic rates than SSI (24% vs. 6%; p<0.001) 

[9]. Additionally, Umpierrez et al.'s findings 

demonstrated that two patients experienced 

hypoglycemic episodes in each insulin therapy group, 

but none were associated with any problems. Compared 

to 4.7% of the SSI group, 23.1% of the study 

participants in the BBI therapy group experienced 

hypoglycemia (p <0.001) [12].  

Conclusion 

A considerable drop in random blood sugar after 

seven days of treatment indicated that BBI therapy was 

more effective than SSI at controlling blood sugar. BBI 

therapy was used more often than SSI and was linked 

to similar levels of peripheral artery disease, 

hypoglycemia, cardiovascular symptoms, stroke, and 

nephropathy. 
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