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Abstract 

Purpose: This scoping review mapped evidence on the prevalence, risk factors, clinical impacts, and 
prediction models of inpatient hypoglycaemia in Eastern, Southern, and Southeastern Asia.  
Methods: The indexing engines searched include MEDLINE, Web of Science, Scopus, ProQuest, and 
Google Scholar, covering publications from the inception of each database. Ninety-four studies were 
included and synthesized in accordance with the PRISMA-ScR guidelines.  
Results: Outputs from the regions of interest were uneven, with Eastern Asia contributing the most (n = 
66). Prevalence varied widely (up to 57.9 %), particularly among insulin-treated and critically ill patients. 
Risk factors identified included age, insulin use, and diabetes duration, alongside novel factors such as 
surgery grade, rural residence, functional status, and specific biomarkers (e.g., low-density lipoprotein-
cholesterol, C-peptide), and certain medications. Hypoglycaemia was linked to higher mortality, 
prolonged hospitalization, cognitive decline, and other major complications. Five clinical prediction 
models, all from China, were identified; however, none covered type 1 diabetes or underwent external 
validation. Inpatient hypoglycaemia is linked to adverse outcomes yet remains under-researched in 
Southern and Southeastern Asia. 
Conclusion: These findings highlight the need for region-specific data, validated predictive tools, and 
targeted preventive measures to mitigate its clinical impact. 
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INTRODUCTION 
 

Diabetes Diabetes Mellitus (DM), a chronic 
metabolic illness, is a leading cause of death 
from noncommunicable disease worldwide and a 
major contributor to mortality in Asia [1,2]. 
Hospitalization rates are significantly higher 
among individuals with DM, where one in four 
hospitalized adults was reported to have DM [3]. 
Inpatient hyperglycaemia frequently complicates 

care and negatively impacts outcomes [4]. 
Overzealous management of hyperglycaemia 
can increase hypoglycaemia risk [5], an event 
linked to higher mortality, prolonged stays, and 
cognitive decline [6].  
The American Diabetes Association defines 
hypoglycaemia as a random blood glucose level 
below 70 mg/dL (3.9 mmol/L), categorized into 
three levels: Level 1 (54 - 70 mg/dL (3.0 - 3.8 
mmol/L)), Level 2 (< 54 mg/dL (< 3.0 mmol/L)) 
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and Level 3, which denotes severe cognitive 
impairment requiring external assistance for 
recovery, regardless of blood glucose level [7]. 
Severe hypoglycaemia is known to result in 
consequences like cardiac arrhythmia, 
convulsions, and even death. Inpatient 
hypoglycaemia refers to episodes occurring 
during hospitalization, distinguished from primary 
hypoglycaemia leading to admission [8].  
The prevalence of inpatient hypoglycaemia 
varies significantly depending on patient 
demographics (critical vs. non-critical care), the 
definition of hypoglycaemia used, and the 
method of data collection [9,10]. In the United 
Kingdom, it was reported to be 18.4 % [11], with 
various studies exploring its prevalence, risk 
factors, and predictive models globally. However, 
recent reviews reveal a significant gap in Asian 
data [6,9,10,12]. For example, a systematic 
review on inpatient hypoglycaemia risk factors 
included only one Asian study (Taiwan) focusing 
on primary hypoglycaemia [10]. Likewise, a 2019 
review on its impact and prevention lacked Asian 
representation [6]. In their study, Zhang et al 
identified only three Chinese studies in their 
review of prediction models [12]. Additionally, a 
few studies included in these reviews were 
unrelated to inpatient hypoglycaemia. 
Given the ethnic and cultural diversity within Asia 
[13], findings from single regions may not be 
broadly applicable. Moreover, the variability 
across existing hypoglycaemia prediction models 
suggests that differences in study design, 
demographics, and data quality impact 
generalisability [12]. Addressing these gaps is 
crucial for developing hypoglycaemia prevention 
strategies tailored to Asian populations. 
Given this context, a scoping review has been 
conducted to examine studies on inpatient 
hypoglycaemia in Eastern, Southern, and 
Southeastern Asia. Their underrepresentation 
may have resulted from strict inclusion criteria in 
earlier systematic reviews and publication 
biases, especially in low- to middle-income 
countries. Hence, this review addressed two key 
questions, viz., what are the prevalence, risk 
factors, and impact of inpatient hypoglycaemia 
among individuals with diabetes in these Asian 
regions and what are the characteristics - 
population and performance metrics - of 
prediction models developed and validated in 
these settings? 
 
By synthesizing existing literature, this review 
aimed to clarify knowledge, highlight research 
gaps, and support guideline development. The 
findings may also guide the validation and wider 
application of predictive tools in clinical practice. 
 

METHODS 
 
This scoping review was conducted following the 
original framework by Arksey & O’Malley [14] and 
subsequent refinements by Levac et al [15]. The 
Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses – Extension for 
Scoping Reviews (PRISMA-ScR) for reporting 
was followed [16]. The review protocol was 
registered with the Open Science Framework 
(OSF) and is available at https://osf.io/cs38z/ 
(DOI 10.17605/OSF.IO/CS38Z). Ethics approval 
was not required for this review. 
 
Eligibility criteria 
 
Selection criteria were developed to address the 
research questions. Studies were eligible if they 
included any study design on patients with DM, 
evaluated inpatient hypoglycaemia as an 
independent or dependent variable, were 
published in English or Malay and used data 
from Southern, Eastern, or Southeastern Asia. 
 
Studies were excluded if they involved paediatric 
populations, diabetes other than type 1 or type 2 
diabetes, hypoglycaemia as the primary cause of 
hospitalization, studies not evaluating 
hypoglycaemic events or reporting none, or 
investigations focused solely on specific/direct 
causes of hypoglycaemia (e.g., human or 
institutional error). 
 
Search strategy 
 
Three major electronic databases, including 
MEDLINE, Scopus, and Web of Science, were 
searched. These were considered sufficient for a 
robust evidence base in health-related topics 
[17]. To enhance comprehensiveness and 
reduce publication bias, grey literature, e.g., 
conference papers, reports, and thesis were 
searched via Google Scholar and ProQuest [18]. 
Furthermore, studies regardless of whether 
inpatient hypoglycaemia was investigated as a 
primary or secondary outcome were also 
included. 
 
Searches were conducted between August 28 
and 31, 2024, covering publications from each 
database's inception. Keywords and Boolean 
operators included: “diabetes” AND “inpatient OR 
hospitalized OR hospitalization” AND 
“hypoglycemia” AND (“prevalence” OR 
“incidence” OR “risk factor” OR “predictor” OR 
“tool” OR “model” OR “impact” OR effect). 
Country and language filters were applied as 
needed. The list of countries from Eastern, 
Southern, and Southeastern Asia was adapted 
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from the United Nations Statistics Division, as 
shown in Table 1 [19]. 
 
Study selection and data extraction 
process 
 
All search results were compiled in EndNote 
v20.6 (Clarivate Analytics, Pennsylvania, USA) to 
remove duplicates. The records were then 
uploaded to Rayyan (Doha, Qatar: Qatar 
Computing Research Institute, Hamad Bin 
Khalifa University) for additional de-duplication 
and screening. The titles, abstracts and full-text 
reviews were conducted by two reviewers, 
TAGHK and MRA, to finalize the study selection, 
in addition to screening the reference lists of 
included articles for eligible studies. Any 
discrepancies were resolved through discussion 
or, when necessary, consultation with another 
reviewer, MHE. 
 
Next, TAGHK and MRA collaboratively 
developed a data-charting form to define 
extraction variables. Both reviewers 
independently extracted and cross-checked data, 
iteratively refining the form. Variables included 
publication details, study design, year, country, 
sample size, population, blood glucose 
monitoring methods, and definitions of 
hypoglycaemia. Outcome variables included 
prevalence/incidence, risk factors, 
hypoglycaemia outcomes, prediction models, 
performance metrics, and conclusions. 
 
Data synthesis 
 
A narrative synthesis analysis was used to 
extract data, focusing on themes aligned with the 
research questions. Analysis began with country 
distribution, study designs, and population types. 
The definitions and prevalence/incidence of 
inpatient hypoglycaemia were summarized. 
Where prevalence was not reported, it was 

calculated manually and the risk factors and 
impacts were explored. For predictive studies, 
the model characteristics and performance 
metrics were compiled. 
 

RESULTS 
 
Study selection 
 
The initial search yielded 3,303 records. After 
removing 121 duplicates and screening titles and 
abstracts, 94 articles were included in the final 
review (Figure 1). This final set was derived after 
excluding 75 articles during the full-text review 
and adding seven additional studies identified 
through reference screening. Of the included 
articles, 90 were original research; the remainder 
comprised a letter to the editor, a meeting 
abstract, a review, and a thesis. Publications 
spanned from 2010 to 2024, with the majority (n 
= 79) published in the last decade 
 
Figure 2 illustrates the geographical distribution 
of included studies. Eastern Asia contributed the 
most (n = 66), led by China (n = 37), followed by 
Japan (n = 24) and Korea (n = 5). Southern Asia 
contributed 16 articles - 13 from India and 3 from 
Iran. Southeastern Asia was least represented, 
with 12 studies: four each from Thailand and 
Singapore, two from Indonesia, and once each 
from Malaysia and the Philippines. Notably, six 
countries (Brunei Darussalam, Cambodia, Laos, 
Myanmar, Timor-Leste, and Vietnam) had no 
representation. 
Regarding study characteristics, 69 were 
observational, of which 34 were cohort studies 
[20-53]. Five studies developed prediction 
models, each using distinct patient cohorts 
[21,25,28,29,54]. Twenty-two studies focused on 
critically ill populations [20,23-
26,32,34,35,38,41,42,47,50,52,55-62]. 

 
Table 1: List of countries included by geographical region, adapted from the United Nations Statistics Division 
[19] 
 

Eastern Asia Southern Asia South-eastern Asia 

China Afghanistan Brunei Darussalam 
Hong Kong Special 
Administrative Region 

Bangladesh Cambodia 
Bhutan Indonesia 

Macao Special 
Administrative Region 

India Laos 
Iran Malaysia 

Democratic People's 
Republic of Korea 

Maldives Myanmar 
Nepal Philippines 

Japan Pakistan Singapore 
Mongolia Sri Lanka Thailand  
Republic of Korea  Timor-Leste 
  Vietnam 
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Figure 1: Flow diagram of the screening process according to PRISMA-ScR guidelines 
 

Prevalence of inpatient hypoglycaemia  
 
Hypoglycaemia definitions varied across studies: 
< 3.9 mmol/L (n = 56), < 4.0 mmol/L (n = 15), 
other thresholds (n = 19), and unspecified (n = 
4). Most relied on point-of-care (POC) capillary 
glucose testing. Only 13 studies from China and 
Japan employed continuous glucose monitoring 
(CGM) [27,31,39,43,44,63-70]. Some CGM 
studies reported hypoglycaemia as the 
proportion of time spent below threshold, ranging 
from 1 – 1.6 % to 0.04 – 0.32 % [63,67], the latter 
using a stricter < 2.8 mmol/L threshold. One 
review of artificial pancreas systems reported 
minimal hypoglycaemia [68]. By contrast, POC-

based studies reported higher prevalence rates, 
ranging between 0.3 and 5.4 % [32,71-76]. 
Prevalence was most commonly reported as the 
proportion of patients experiencing at least one 
hypoglycaemic episode (n = 70). Where this was 
not stated, it was calculated manually when 
possible. Reported prevalence ranged from 0 % 
in certain subgroups to 57.9 % in the overall 
population, with rates as high as 74.5 % among 
patients receiving basal–bolus insulin therapy 
[61,77]. The distribution of prevalence rates 
across studies was: < 10 % (n = 30), 10 – 19.9 % 
(n = 18), 20 – 29.9 % (n = 12), 30 – 39.9 % (n = 
3), 40 – 49.9 % (n = 4), and > 50 % (n = 3). 
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Figure 2: Distribution of studies from Southern, Eastern, and Southeastern Asia. a. [67,78-85]; b [20-31,50-52,54,55,62,69,73,74,77,86-90]; c [91]; d [63,70,71,92-94]; e [34-
44,57,60,64-66,95]; f [68]; g[45-47,61,96]; h [56,58,59,97,98]; i [32,72, 99-104]; j [105,106]; k [107]; l [33,108]; m [109]; n [48]; o [49,76,110,111]; p [112]; q [53,75,113] 
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Twelve studies reported lower rates (≤ 25 %) in 
mixed populations (with and without diabetes), 
compared to diabetes-only cohorts (up to 57.9 
%) [32,35,38,39,52,55,60,61,81,86,89,90]. 
Among the 22 studies on critically ill patients, 
prevalence reached as high as 25.6 % [20,23-
26,32,34,35,38,41,42,47,50,52,55-62]. Although 
these studies often included mixed populations, 
many provided subgroup analyses from which 
data among people with DM could be extracted. 
Of 23 studies exclusively involving insulin-
exposed patients, the highest reported 
prevalence was 57.9 % [25,54,56-
59,65,77,79,81,82,84,85,91,92,94-
98,104,105,112]. Six of these reported lower 
rates (< 15 %) [59,81,82,96,104,112], particularly 
in studies examining long-acting basal insulin 
[81,96,112] or insulin infusions [59,82]. In 
contrast, studies not limited to insulin-treated 
patients generally observed lower prevalence. 
 
Risk factors 
 
Nineteen observational studies (primarily cohort 
designs) investigated risk factors for inpatient 
hypoglycaemia. These were conducted in Japan 
(n = 7), China (n = 6), India (n = 3), Indonesia (n 
= 1), Korea (n = 1), and the Philippines (n = 1). 
Most defined hypoglycaemia as < 3.9 mmol/L or 
< 4.0 mmol/L; two applied a stricter threshold of 
< 3.4 mmol/L [57, 103]. Key risk factors are 
summarized in Table 2. 
Three additional studies warrant mention for their 
specific focus. Takeishi et al found that pre- and 
post-breakfast glucose levels predicted nocturnal 
hypoglycaemia [43]. A Chinese cross-sectional 
study identified diabetic nephropathy, age, 
diabetes duration, body weight, autonomic 
neuropathy, lower education, poor self-
management, and limited diabetes knowledge as 

risk factors for Level 2 hypoglycaemia (< 3.0 
mmol/L) [87]. In Malaysia, severe hypoglycaemia 
(< 2.2 mmol/L) was reportedly associated with 
age, opioid use, and stroke [109]. 
 
Impact of inpatient hypoglycaemia  
 
Twenty-one studies reported adverse outcomes 
linked to inpatient hypoglycaemia. Fourteen 
found increased mortality risk, especially among 
critically ill patients [20,22-
24,26,35,41,42,45,47,50,55,60,62,74].  
 
Prolonged hospital stay was another frequent 
consequence, reported in several studies 
[22,33,46,90,111,114], with one linking 
hypoglycaemia with a prolonged intensive care 
unit stay [24]. A multi-country study found 
mortality was significantly higher (28.4 vs. 16.5 
%, P = 0.03) in patients with > 1 hypoglycaemic 
episode [60]. 
 
Additional complications included major organ 
dysfunction (cardiac, renal, hepatic), 
bacteraemia, disseminated intravascular 
coagulation, poorer HbA1c improvements and 
postoperative complications [22,46,47,62]. 
Additionally, two studies linked inpatient 
hypoglycaemia with major adverse 
cardiovascular events [24,74]. 
 
From a neurological perspective, Ebadi et al 
reported lower Mini-Mental State Examination 
(MMSE) scores in Iranian patients with Type 1 or 
Type 2 diabetes following hypoglycaemia [107].  
 
Assessments were performed after stabilization 
(72 – 96 hours post-event), revealing a linear 
relationship between hypoglycaemia frequency 
and cognitive decline. 

 
Table 2: Risk factors for inpatient hypoglycaemia 
 

Demographic characteristic Laboratory parameters Others  

Age [21,24,46,48] Low C-peptide [25,74] Nothing by mouth [21,48,100] 
Low body mass index [21,24,25,46,74] Low fasting blood glucose [25,54] Poor oral intake [33,100] 

Tube feeding [48] 
Female [46] Low fasting insulin [54] Geriatric nutrition risk index [37] 
Poor functional status [103] Low serum albumin [37] 
Rural residence [21] Low LDL-cholesterol [74] Insulin use [21,33,48,57,74,101] 
  Sulfonylurea use [33,101] 
Diabetes duration [21,44,48,74,101] Mean blood glucose [44,64,65] Intensive insulin treatment time [54] 

Hypoglycaemia history [33] Glucose variability 
[21,31,42,44,64,65] 

Fluoroquinolone Use [100] 
Beta Blocker Use [100] Type 1 diabetes [46] 

Chronic kidney disease [48,100] HbA1c [60] General Anaesthesia Use [21] 

Chronic liver disease [100]  Liver Failure [57] 
Cardiovascular disease [48] Operation Time [25] 
Heart failure [48]  Infection [100, 103] 

  Surgery Grade [21] 
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Clinical prediction tools  
 
Only five studies developed prediction models, 
all from China [21, 25, 28, 29, 54]. Three were 
previously included in a systematic review [12]; 
the remaining two introduced novel angles: one 
focused on predicting postoperative 
hypoglycaemia [25], and the other on patients 
receiving enteral nutrition with concurrent insulin 
pump therapy [28]. 
Details of model features and performance 
metrics are presented in Table 3. All models 
were designed for patients with type 2 diabetes 
mellitus (T2DM); with four tailored to specific 
subpopulations, and one applicable to general 
T2DM inpatients [29]. Study designs also varied, 
with one cross-sectional study [54] while others 
were cohort studies. Prediction horizons varied, 
with two models designed for perioperative 
prediction. Despite the existence of national 
guidelines [115], hypoglycaemia definitions 
lacked uniformity, with some using a threshold of 
< 3.9 mmol/L while others used < 4.0 mmol/L.  
Most models employed logistic regression; only 
one study used machine learning (XGBoost). All 
evaluated discrimination using the area under the 
curve (AUC), while two reported the Youden 
index [25] and accuracy [29]. However, model 
calibration was only reported in three studies [21, 
25, 54]. Internal validation was conducted in all 
but one study [25]. Sample sizes were small (< 
500) in most cases, with only two studies 
exceeding this threshold [21,29]. Notably, the 
smaller studies also lacked power calculations. 
 

DISCUSSION 
 
The increasing volume of research on inpatient 
hypoglycaemia over the past decade 
underscores the prior lack of attention before 
2010, as the search yielded zero articles before 
that year. However, notable gaps remain, 
particularly in Southern and, even more 
markedly, Southeastern Asia. The finding that 
prediction model studies were exclusively from 
China further exposes regional disparities in 
research output. 
 
The broad range of hypoglycaemia prevalence 
reported can be attributed to heterogeneity in 
study populations, designs, definitions, glucose 
monitoring methods, and treatment protocols, as 
previously suggested [9]. Compared to point-of-
care (POC) testing, continuous glucose 
monitoring (CGM) records glucose more 
frequently (every 1–15 minutes depending on the 
device) [116]. While this enhances sensitivity, it 
also inflates the number of measurements, which 
can paradoxically reduce the reported proportion 
of hypoglycaemic events. Additionally, studies 

using artificial pancreas systems reported very 
low hypoglycaemia rates due to the system’s 
capacity to pre-emptively suspend insulin [117]. 
Although direct comparisons are difficult, 
prevalence in the Asian studies that were 
reviewed was comparable to/exceeded previous 
global estimates (0.5 - 32.8 %) [9], reinforcing the 
need for a more focused regional effort. 
 
Risk factors varied substantially across studies 
due to differing designs and aims. Nonetheless, 
some commonly reported factors across regions 
included age, low body mass index, diabetes 
duration, insulin use, glycaemic variability, and 
nutritional deficits, aligning with previous global 
reviews [6,9,10]. However, certain risk factors 
identified in other reviews, such as ethnicity, 
hyponatraemia, C-reactive protein, and 
admission type, were not examined in the 
included studies [6]. Interestingly, whereas “high 
body weight” and “being a male” were flagged in 
previous reviews, findings from this review 
highlighted low body weight and female sex as 
risk factors [46]. Similarly, Pratiwi et al [10] also 
identified conditions such as cerebrovascular 
disease, liver cirrhosis, malignancy, and elevated 
alkaline phosphatase, none of which appeared in 
the current review. 
 
Conversely, this review identified several novel 
risk factors absent from previous literature. 
These included surgery grade, functional status, 
rural residence, specific biomarkers (e.g., low-
density lipoprotein-cholesterol, C-peptide, 
insulin), glucose variability, and certain 
medications (e.g., fluoroquinolones, beta-
blockers, general anaesthesia). Such variation 
suggests that risk profiles may not be universally 
generalisable, highlighting the need for 
population-specific data and local validation 
before clinical application. 
 
Mortality and increased length of hospital stay 
were the most frequently reported adverse 
outcomes, echoing prior reviews [6, 9, 10]. 
Notably, some studies found that inpatient 
hypoglycaemia was associated with increased 
mid- to long-term mortality (up to one-year post-
discharge) [22,41,45,47], a finding previously 
underreported. This review also documented a 
broader range of hypoglycaemia-related 
morbidities and complications than prior work. 
However, some important consequences, such 
as seizures and falls, were not captured in the 
included studies, though reported elsewhere 
[118]. The impact of inpatient hypoglycaemia on 
economic and psychological outcomes also 
remains unclear in the studied regions, despite 
being observed in general hypoglycaemic study 
[119]. 
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The five prediction models, all from China, are 
limited. Most used static variables via logistic 
regression, which, while practical, misses the 
dynamic nature of hypoglycaemia risk. However, 
the model, which includes 40 predictors and was 
developed using machine learning, is only 
feasible for settings with integrated electronic 
records. A critical omission across all models is 
their exclusive focus on T2DM; the distinct 
pathophysiology of Type 1 diabetes raises 
significant concerns about their applicability 
[120], as the suitability and safety of these 
models for this population have not been 
established. 

The most significant limitation is the complete 
lack of external validation. Internal validation is 
insufficient, as performance degrades in new 
populations, leaving the generalisability of their 
findings unknown [121]. This statistical fragility is 
compounded by methodological flaws, such as 
univariable pre-selection, which increases 
overfitting risk and compromises external validity 
[122]. Future research must pivot from this 
approach. There is a clear need to develop 
parsimonious models using robust methods, 
such as penalised regression, to create tools that 
are genuinely generalisable, practical, and easily 
calibrated across diverse clinical settings.  
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Table 3: Clinical prediction tools compiled from studies in China 

Reference Population 
type 

Variable inputs Hypoglycaemia 
definition 

Prediction 
horizon 

Model 
algorithm 

Validation  
method 

Model performance 

Han et al, 
[21] 

1,410 
(T2DM >18 years old 
undergoing elective surgery) 
-Excluded:  
insulin used in the operating 
room 

(1) Diabetes Duration  
(2) Body Mass Index  
(3) Blood Glucose 
Standard Deviation 
(4) Preoperative 
hypoglycaemic 
regimen  

<4.0 mmol/L 
 

Perioperative 
period 

Multiple 
Logistic 
Regression 
analysis 
 

Bootstrapping AUC: 0.715 (P < 0.001) 
Hosmer-Lemeshow test: 
(P = 0.765) 

Hu et al, 
[54] 

257 
(adult T2DM on intensive 
insulin treatment during 
hospitalization) 
 

(1) Total treatment 
time  
(2) Fasting blood 
glucose  
(3) Fasting insulin 

<4.0 mmol/L 
 

Hospital stay Multiple 
Logistic 
Regression 
analysis 
 

Bootstrapping AUC: 0:664 (P < 0:001) 
Hosmer– 
Lemeshow test: 
(P = 0.3662) 

Liu et al, 
[25] 

440 
(T2DM >18 years old 
undergoing elective surgery 
with postoperative insulin 
use) 
-Excluded: 
enteral/parenteral nutrition, 
liver/kidney dysfunction, 
neurological deficit 

(1) operation time  
(2) preoperative C-
peptide <500pmol/L  
(3) Body Mass Index 
(4) preoperative FBG 
 
 
 

<3.9 mmol/L 
 

Postoperative 
period 

Multiple 
Logistic 
Regression 
analysis 
 

NIL AUC: 0.745 (P < 0.05) 
Youden index: 0.367 
(sensitivity = 0.455 and 
specificity 
= 0.912) 
Hosmer– 
Lemeshow test: 
(P = 0.606) 

Wu et al, 
[28] 

122 
(T2DM patients receiving 
enteral nutrition on insulin 
pump therapy during 
hospitalization) 
-Excluded: gastrointestinal 
disorder/surgery, critically ill, 
hypoglycaemia history before 
insulin administration 

(1) Time to reach 
glycaemic targets 
(2) Average glycemia 
(3) Coronary heart 
disease 
(4) Hormone therapy 
 

<3.9 mmol/L 
 

Hospital stay Multiple 
Logistic 
Regression 
analysis 
 

Split-sample Development 
(n = 91) 
AUC: 0.872 (P < 0.05) 
 
Validation 
(n = 31) 
AUC: 0.839 (P < 0.05) 
 

Yang et al, 
[29] 

29,843  
(all T2DM >18 years old) 
 

Top 4 variables 
(1) History of 
presenting illness 
(2) Chief complaint 
(3) Insulin  
(4) Family History 
Total of 40 variables 

<3.9 mmol/L 
 

Hospital stay XGBoost 
 
 

5-fold cross-
validation and 
sample balancing 
with Adaptive 
Synthetic 
Sampling 
(ADASYN) 
technique 

AUC: 0.822 (P < 0.05)  
 
Accuracy: 0.934 
(P < 0.05) 

 



Tan et al 

Trop J Pharm Res, January 2026; 25(1): 134 

 

Strengths and limitations  
 
This scoping review is the first known study to 
comprehensively explore the significance of 
inpatient hypoglycaemia within Asia in T2DM 
patients. Synthesizing the types of studies 
conducted and their outcomes and also 
uncovering additional insights that contribute to 
the existing body of knowledge. Additionally, this 
review highlights the substantial heterogeneity in 
study designs, methodologies, and findings, 
which poses challenges for direct comparisons. 
Notably, key research gaps that present 
opportunities for future investigations have 
identified. Many countries within the regions 
studied were underrepresented, limiting the 
generalizability of findings across Asia. Variability 
in study designs led to inconsistencies in 
reported risk factors and impacts of inpatient 
hypoglycaemia. Moreover, available prediction 
tools remain scarce and lack broad applicability, 
highlighting the need for further model 
development and validation in diverse 
populations. 
Despite the rigorous methods applied, several 
limitations should be acknowledged. Firstly, 
studies from Central and Western Asia were 
excluded to maintain a manageable scope. This 
decision was supported by the selected regions 
sharing close geographical and ancestral ties 
due to historical migration patterns [123, 124], 
and by epidemiological data indicating that 
Central and Western Asia have distinct profiles, 
including higher DM-related mortality and 
disability rates [125]. 
Secondly, the restriction to English and Malay-
language publications may have limited the 
comprehensiveness of the review. Additionally, 
the potential exclusion of relevant grey literature 
cannot be overlooked, as the search was limited 
to Google Scholar and ProQuest. While the value 
of region-specific databases is recognized, these 
were not included due to language limitations, 
indexing inconsistencies, and possible 
overlapping content with Google Scholar. Future 
reviews may benefit from their inclusion to 
enhance regional representation. 
Lastly, as is inherent to scoping reviews, the 
heterogeneity of included studies precluded a 
formal quality appraisal and comparative 
analysis. Future systematic reviews with rigorous 
quality assessments may help clarify the strength 
of evidence in this area. 
 
Implications for research 
 
This review identifies significant gaps and 
opportunities in the study of inpatient 
hypoglycaemia in patients with DM across parts 
of Asia. While prevalence rates are comparable 

to, and sometimes exceed, global estimates, 
research remains unevenly distributed, with a 
need for broader regional representation. Risk 
factors and outcomes, including some 
population-specific variables, warrant further 
investigation. 
Significantly, prediction model development has 
been limited to China, with no external validation 
or adaptation for Type 1 diabetes observed. 
Future research should prioritise validating and 
refining these tools across diverse settings, 
alongside exploring novel predictors tailored to 
local contexts. Strengthening the evidence base 
will be critical in informing clinical guidelines, 
improving risk stratification, and enhancing 
patient outcomes. 
 

CONCLUSION 
 
Inpatient hypoglycaemia is a clinically significant 
but under-recognised issue in many regions of 
Asia, with serious implications for morbidity, 
mortality, and healthcare utilisation. This review 
provides the first comprehensive synthesis of 
existing evidence on its prevalence, risk factors, 
outcomes, and predictive tools in Eastern, 
Southern, and Southeastern Asia. While 
prevalence rates are high, the research 
landscape is unevenly distributed, with critical 
evidence gaps in Southern and Southeastern 
Asia. By mapping the current landscape and 
highlighting these gaps, particularly in 
methodological limitations and the lack of 
validation of existing prediction models, the 
review lays a crucial foundation for context-
specific research. Moving forward, enhanced 
awareness, the development of robust and 
generalisable predictive models, and policy-
driven action are essential to advancing the 
safety and quality of care for diabetic patients 
across Asia. 
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