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Abstract 

Background: Stress-induced hyperglycaemia (SIH) — defined as admission random blood glucose 

≥140 mg/dL with HbA1c <6.5% in patients without known diabetes — is associated with adverse inpatient 

outcomes. Data simultaneously evaluating psychological stress scores, cortisol levels, and SIH-related 

outcomes in Indian non-diabetic inpatients are limited. 

Objectives: To determine the prevalence of SIH and the stress hyperglycaemia ratio (SHR), assess their 

relationship with PSS-10 scores and serum cortisol, and evaluate impact on SOFA-adjusted clinical 

outcomes in non-diabetic adult inpatients. 

Methods: Prospective single-centre observational cohort study over 12 months. Two hundred consecutive 

non-diabetic adults admitted for acute illness were enrolled. Admission RBS, FBS, HbA1c, SHR, serum 

cortisol (ECLIA, 08:00 h), SOFA score, and PSS-10 (Hindi-adapted, administered post-stabilisation) were 

recorded within 24 hours. Patients were followed to discharge or 30 days. Multivariate logistic regression 

was SOFA-adjusted; model performance was evaluated by AUC-ROC and Hosmer–Lemeshow test. 

Results: SIH was present in 80/200 patients (40.0%). The SIH group had significantly higher SOFA scores 

(median 4 vs 2; p=0.001), cortisol (26.4 ± 7.2 vs 13.8 ± 3.6 µg/dL; p<0.001), PSS-10 scores (22.8 ± 6.4 

vs 11.2 ± 4.2; p<0.001), and SHR (1.42 ± 0.34 vs 0.78 ± 0.11; p<0.001). ICU admission (28.8% vs 9.2%; 

RR 3.14; p<0.001), 30-day mortality (16.3% vs 3.3%; RR 4.88; p=0.005), and mean LOS (8.6 ± 4.2 vs 

5.2 ± 2.4 days; p<0.001) were significantly higher in the SIH group. After SOFA adjustment, RBS 

>180 mg/dL (OR 4.18; 95% CI 2.28–7.66; p<0.001) and PSS score >26 (OR 3.12; 95% CI 1.68–5.78; 

p<0.001) remained the strongest independent predictors. Model AUC = 0.82 (95% CI 0.76–0.88). 

Conclusions: SIH is prevalent in 40% of non-diabetic inpatients and independently predicts adverse 

outcomes even after adjustment for illness severity. Universal glucose screening, SHR calculation, and 

PSS-10 stress assessment should be integrated into routine inpatient care. Prospective multicentre 

validation is required. 
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1. Introduction 

Hyperglycaemia in hospitalised patients is a well-documented predictor of adverse clinical outcomes and 

healthcare resource utilisation. A clinically significant proportion of acutely ill patients without known 

diabetes mellitus develop transient blood glucose elevations during acute illness — a phenomenon termed 

stress-induced hyperglycaemia (SIH). Dungan et al. [1] defined SIH as blood glucose elevation arising 

from the acute physiological stress response in the absence of pre-existing diabetes, distinguishable from 

occult chronic dysglycaemia by a normal HbA1c (<6.5%). Pathophysiologically, SIH is driven by 

activation of the hypothalamic–pituitary–adrenal (HPA) axis and the sympathoadrenal system in response 

to physiological and psychological stressors. Counter-regulatory hormones — cortisol, catecholamines, 

glucagon, and growth hormone — synergistically upregulate hepatic gluconeogenesis and glycogenolysis 

while impairing peripheral glucose uptake, producing a degree of insulin resistance that overwhelms the 

compensatory secretory capacity of the non-diabetic pancreas. 

The adverse prognostic implications of SIH are established across multiple clinical contexts. Umpierrez 

et al. [2] demonstrated that previously unknown hyperglycaemia on admission was associated with a 16-

fold increase in in-hospital mortality versus normoglycaemia. Capes et al. [3] showed a systematic 3–4-

fold increase in post-MI mortality in non-diabetic patients with SIH. Falciglia et al. [4] confirmed that 

hyperglycaemia-related mortality varied by diagnostic category. Egi et al. [5] demonstrated that even 

modest glucose elevations independently predicted poor critical care outcomes, and Hermanides et al. [22] 

showed that glucose variability in ICU patients independently predicts mortality above and beyond mean 

glucose level. These data collectively implicate SIH as a mechanistically important, not merely 

epiphenomenal, contributor to adverse outcomes. 

A key advance in the field is the stress hyperglycaemia ratio (SHR), introduced by Roberts et al. [20] as the 

ratio of admission glucose to estimated average glucose derived from HbA1c. SHR separates the acute 

stress-related glycaemic increment from the chronic background level, thereby providing a more specific 

measure of the physiological stress response than absolute glucose alone. Cornu et al. [23] validated SHR 

as an independent predictor of ICU mortality, and Plummer et al. [21] demonstrated that dysglycaemia in 

critically ill patients carried mortality implications independent of chronic glycaemia. Incorporating SHR 

into clinical assessment may therefore improve risk stratification. 

Psychological stress, as a specific contributor to SIH, remains undercharacterised in Indian inpatient 

populations. The Perceived Stress Scale 10-item instrument (PSS-10), originally developed by Cohen et 

al. [11] and validated in Hindi, is a practical, zero-cost measure of perceived stress. While PSS-10 measures 

stress perception over the preceding month rather than acute intra-illness stress, its scores in hospitalised 

patients reflect both pre-admission psychological vulnerability and the emotional burden of acute illness. 

Few prospective Indian studies have simultaneously evaluated perceived psychological stress, cortisol, 

SHR, and clinical outcomes in non-diabetic inpatients. Singh et al. [14] highlighted this gap; Soni et al. [14] 

reported a SIH prevalence of 33.4% in North India; Bhatia et al. [15] reported 36.2%; Prakash et al. [16] 

characterised SIH in ICU settings; and Kaur et al. [17] described predictors in acute MI. None incorporated 

PSS-10 alongside cortisol and SHR. 

http://www.ijfmr.com/
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The pivotal NICE-SUGAR trial [8] established that tight glycaemic control (81–108 mg/dL) increased ICU 

mortality, leading to AACE/ADA consensus [12] and ADA 2023 guidelines [13] recommending a target of 

140–180 mg/dL for hospitalised patients. The present study was designed to: (i) determine SIH prevalence 

and characterise SHR distribution; (ii) assess the relationship between PSS-10 scores, cortisol, and 

glycaemic parameters; (iii) evaluate the impact of SIH on clinical outcomes after adjustment for illness 

severity (SOFA score); and (iv) identify independent predictors of composite adverse outcomes in non-

diabetic inpatients. 

 

2. MATERIALS AND METHODS 

2.1 Study Design 

This was a single-centre prospective observational cohort study conducted over 12 months (January–

December 2024) in the general medicine wards and intensive care units of a tertiary care hospital. All 

participants provided written informed consent prior to enrolment. The study was conducted in accordance 

with the Declaration of Helsinki and reported using STROBE guidelines. 

2.2 Study Population 

Inclusion criteria: adults aged ≥18 years admitted for acute illness, no prior diagnosis of type 1 or type 2 

diabetes mellitus or gestational diabetes, and HbA1c <6.5% on admission. Exclusion criteria: known 

diabetes (any type), chronic corticosteroid therapy (≥10 mg prednisolone equivalent/day), pancreatic 

disease (chronic pancreatitis, pancreatectomy), liver cirrhosis with overt hepatic failure, inability to 

provide informed consent, expected hospitalisation <24 hours, or terminal illness. A STROBE-compliant 

participant flowchart is presented in Figure 1. 

2.3 Sample Size 

Assuming SIH prevalence of 35% (based on published Indian data), two-tailed alpha 0.05, and 80% power, 

the minimum required sample was 196 (Cochran’s formula). Two hundred consecutive eligible patients 

were enrolled to allow for potential withdrawals. 

2.4 Data Collection 

Within 24 hours of admission, the following were recorded: (1) Capillary RBS (Accu-Chek Inform II) and 

venous FBS (glucose oxidase-peroxidase method, AutoAnalyser); (2) HbA1c by HPLC; (3) Serum 

cortisol at 08:00 h by ECLIA (Roche Cobas e411); (4) Stress hyperglycaemia ratio (SHR = admission 

glucose / estimated average glucose from HbA1c [EAG = 28.7 × HbA1c − 46.7]); (5) SOFA score at 

admission (recorded for all patients; components: PaO₂/FiO₂, platelets, bilirubin, MAP/vasopressors, 

GCS, creatinine); (6) PSS-10 in Hindi, administered by trained research staff after clinical stabilisation 

(minimum 6 hours post-admission); (7) Full anthropometric and sociodemographic data. SIH was defined 

as RBS ≥140 mg/dL with HbA1c <6.5%. 

2.5 Justification for PSS-10 Use in Acute Illness 

Although the PSS-10 was originally designed to measure perceived stress over the preceding month, its 

use in hospitalised patients captures both pre-existing psychological vulnerability (chronic stress loading) 

and the perceived emotional impact of acute illness. The Hindi-adapted PSS-10 has been validated in 
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Indian clinical populations. It was administered after initial clinical stabilisation to minimise acute distress 

artefact, and used as a surrogate measure of stress-related HPA axis activation rather than as a measure of 

instantaneous acute stress. Corroborating serum cortisol measurements provided an objective biological 

correlate. 

2.6 Outcome Measures 

Patients were followed from admission until discharge or 30 days. Primary composite outcome: ICU 

transfer, sepsis (Sepsis-3 criteria), AKI (creatinine ≥2× baseline), new cardiac event, or 30-day in-hospital 

death. Secondary outcomes: mechanical ventilation, wound infection, and length of stay (LOS). Relative 

risk (RR) with 95% CI was calculated for binary outcomes. 

2.7 Statistical Analysis 

Data were analysed using IBM SPSS v26.0 (Armonk, NY). Continuous variables expressed as mean ± SD 

or median (IQR). Comparisons by independent t-test or Mann–Whitney U test (continuous) and chi-square 

or Fisher’s exact test (categorical). One-way ANOVA with Tukey HSD post-hoc compared glycaemic 

parameters across PSS-10 categories. Pearson and Spearman correlations assessed PSS-glucose-cortisol 

relationships. Multivariate binary logistic regression (backward Wald method) identified independent 

predictors; SOFA score was included a priori as a covariate to adjust for illness severity. Multicollinearity 

was assessed using Variance Inflation Factor (VIF; acceptable threshold <5). Model calibration was 

assessed by Hosmer–Lemeshow test; discrimination by AUC-ROC with optimal sensitivity/specificity 

threshold. All tests two-tailed; p≤0.05 considered significant. 

 

3. RESULTS 

Of 286 screened patients, 86 were excluded (known DM: 31; steroid therapy: 18; HbA1c ≥6.5%: 22; 

refused consent: 9; LOS <24 h: 6), leaving 200 enrolled participants (Figure 1). Of these, 80 (40.0%) met 

criteria for SIH. 

3.1 Baseline Demographic and Clinical Profile 

The SIH group was significantly older (52.8 ± 14.3 vs 44.2 ± 15.6 years; p=0.002) and had higher BMI 

(25.6 ± 4.6 vs 23.8 ± 3.4 kg/m²; p=0.030) and family history of diabetes (40.0% vs 25.0%; p=0.030). 

Importantly, median SOFA score was higher in the SIH group (4 [IQR 2–7] vs 2 [IQR 1–4]; p=0.001), 

confirming greater illness severity. Serum cortisol (26.4 ± 7.2 vs 13.8 ± 3.6 µg/dL; p<0.001), SHR (1.42 

± 0.34 vs 0.78 ± 0.11; p<0.001), and PSS-10 scores (22.8 ± 6.4 vs 11.2 ± 4.2; p<0.001) were all markedly 

elevated in the SIH group. Gender, urban residence, and substance use did not differ significantly (Table 

1, Figure 2). 
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Figure 1. STROBE-style participant recruitment and allocation flowchart. DM = Diabetes Mellitus; 

HbA1c = Glycated Haemoglobin; LOS = Length of Stay. 

Table 1. Baseline Demographic and Clinical Characteristics (N = 200) 

Parameter 
Normal Glycaemia 

(n=120) 
SIH Group (n=80) p-value 

Total Patients 120 80 — 

Age, Mean ± SD (years) 44.2 ± 15.6 52.8 ± 14.3 0.002 

Male, n (%) 67 (55.8) 48 (60.0) 0.580 

Female, n (%) 53 (44.2) 32 (40.0) 0.580 

BMI, Mean ± SD (kg/m²) 23.8 ± 3.4 25.6 ± 4.6 0.030 

Urban Residence, n (%) 76 (63.3) 54 (67.5) 0.550 

Tobacco Use, n (%) 40 (33.3) 30 (37.5) 0.560 

http://www.ijfmr.com/
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Parameter 
Normal Glycaemia 

(n=120) 
SIH Group (n=80) p-value 

Alcohol Use, n (%) 24 (20.0) 18 (22.5) 0.680 

Family History of DM, n 

(%) 
30 (25.0) 32 (40.0) 0.030 

Median SOFA Score (IQR)* 2 (1–4) 4 (2–7) 0.001 

HbA1c at Admission, Mean 

± SD (%) 
5.3 ± 0.4 5.8 ± 0.5 0.003 

RBS at Admission, Mean ± 

SD (mg/dL) 
96.4 ± 14.2 172.6 ± 42.4 <0.001 

Fasting Blood Sugar, Mean 

± SD (mg/dL) 
86.8 ± 11.6 148.2 ± 38.8 <0.001 

SHR, Mean ± SD† 0.78 ± 0.11 1.42 ± 0.34 <0.001 

Serum Cortisol, Mean ± SD 

(µg/dL) 
13.8 ± 3.6 26.4 ± 7.2 <0.001 

PSS-10 Score, Mean ± SD 11.2 ± 4.2 22.8 ± 6.4 <0.001 

Abbreviations: SIH = Stress-Induced Hyperglycaemia; DM = Diabetes Mellitus; IQR = Interquartile 

Range; SOFA = Sequential Organ Failure Assessment; SHR = Stress Hyperglycaemia Ratio 

[Admission glucose / EAG from HbA1c]; PSS-10 = Perceived Stress Scale 10-item. *SOFA score 

recorded for all patients (full component assessment). †SHR = admission glucose (mg/dL) ÷ estimated 

average glucose [EAG = 28.7 × HbA1c − 46.7]. p-values: independent t-test or Mann–Whitney U test 

as appropriate. 

 

Figure 2. Age and sex distribution of study participants by glycaemic group. Blue bars: Normal 

Glycaemia; Red bars: SIH Group. Darker shades indicate male; lighter shades indicate female patients. 
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3.2 PSS-10 Stress Score and Glycaemic Parameters 

A strong positive correlation was found between PSS-10 score and serum cortisol (ρ = 0.69; p<0.001), 

RBS (r = 0.64; p<0.001), and SHR (r = 0.62; p<0.001). Patients with high perceived stress (PSS >26) had 

markedly elevated mean RBS (198.4 ± 48.6 mg/dL), FBS (162.8 ± 44.2 mg/dL), and cortisol (32.6 ± 

8.4 µg/dL). One-way ANOVA was significant for all parameters (all p<0.001); Tukey HSD confirmed 

significant pairwise inter-category differences (Table 2, Figure 3). 

 

Table 2. PSS-10 Stress Category vs Glycaemic and Cortisol Parameters (N = 200) 

PSS-10 Category n 
RBS ± SD 

(mg/dL) 

FBS ± SD 

(mg/dL) 

HbA1c ± 

SD (%) 

Cortisol ± 

SD (µg/dL) 

Low (PSS 0–13) 64 94.2 ± 13.6 86.4 ± 11.2 5.2 ± 0.4 13.8 ± 3.4 

Moderate (PSS 14–

26) 
86 132.4 ± 32.8 108.6 ± 28.4 5.6 ± 0.5 21.4 ± 5.2 

High (PSS 27–40) 50 198.4 ± 48.6 162.8 ± 44.2 6.0 ± 0.6 32.6 ± 8.4 

Abbreviations: RBS = Random Blood Sugar; FBS = Fasting Blood Sugar; HbA1c = Glycated 

Haemoglobin; Cortisol = Serum cortisol (08:00 h, ECLIA). One-way ANOVA p<0.001 for all 

parameters; all Tukey HSD pairwise comparisons significant at p<0.05. 

 

 

Figure 3. Mean serum cortisol (µg/dL, purple, left axis) and mean RBS (mg/dL, red, right axis) with ±1 

SE bands, plotted across PSS-10 stress categories. Both biomarkers rise in a dose-dependent manner 

with increasing perceived stress. 

3.3 Clinical Outcomes 

All pre-specified adverse outcomes were significantly more frequent in the SIH group. ICU admission 

was required by 28.8% vs 9.2% (RR 3.14; 95% CI 1.64–6.00; p<0.001). Thirty-day mortality was 16.3% 

http://www.ijfmr.com/
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vs 3.3% (RR 4.88; 95% CI 1.60–14.9; p=0.005). Sepsis occurred in 25.0% vs 6.7% (RR 3.75; p=0.001), 

and AKI in 15.0% vs 3.3% (RR 4.50; p=0.008). Mean LOS was 8.6 ± 4.2 vs 5.2 ± 2.4 days (p<0.001). 

These findings are consistent with the international literature [2,3,9,18] and with Indian data [14,15,16] (Table 

3, Figure 4). 

Table 3. Clinical Outcomes by Glycaemic Category with Relative Risk and 95% CI (N = 200) 

Clinical Outcome 

Normal 

Glycaemia 

n (%)† 

SIH Group 

n (%)† 
RR 95% CI p-value 

ICU Admission 11 (9.2) 23 (28.8) 3.14 
1.64–

6.00 
<0.001 

Mechanical Ventilation 5 (4.2) 15 (18.8) 4.50 
1.67–

12.1 
0.002 

Sepsis Development 8 (6.7) 20 (25.0) 3.75 
1.65–

8.52 
0.001 

Wound Infection 7 (5.8) 17 (21.3) 3.65 
1.52–

8.76 
0.003 

Acute Kidney Injury 4 (3.3) 12 (15.0) 4.50 
1.46–

13.9 
0.008 

New Cardiac Events 3 (2.5) 11 (13.8) 5.50 
1.54–

19.7 
0.008 

30-Day Mortality 4 (3.3) 13 (16.3) 4.88 
1.60–

14.9 
0.005 

LOS > 7 Days 25 (20.8) 45 (56.3) 2.71 
1.76–

4.16 
<0.001 

Mean LOS ± SD (days) 5.2 ± 2.4 8.6 ± 4.2 — — <0.001 

Abbreviations: ICU = Intensive Care Unit; AKI = Acute Kidney Injury (creatinine ≥2× baseline); 

LOS = Length of Stay; RR = Relative Risk; CI = Confidence Interval. †Percentages in parentheses. RR 

and 95% CI calculated by modified Poisson regression for binary outcomes. p-values from chi-square 

or Mann–Whitney U test. 
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Figure 4. Incidence (%) of adverse clinical outcomes: SIH group (red) vs Normal Glycaemia group 

(blue). Unadjusted odds ratios are annotated to the right. All between-group differences were 

statistically significant (p<0.05). 

3.4 SIH Prevalence by Admission Diagnosis 

SIH prevalence varied considerably across diagnostic categories. The highest rates were recorded in 

ischaemic stroke (62.5%), septicaemia (60.7%), and acute myocardial infarction (58.3%), consistent with 

profound counter-regulatory activation in these conditions. Burns/polytrauma (45.5%) and pneumonia 

(40.0%) showed intermediate prevalence. Post-operative elective surgery (25.0%) and CLD/hepatic 

failure (12.5%) had lower rates, the latter consistent with attenuated gluconeogenic capacity in hepatic 

disease (Table 4, Figure 5). 

Table 4. Prevalence of SIH by Primary Admission Diagnosis 

Admission Diagnosis 
Total 

n 
SIH n SIH % Mean RBS ± SD (mg/dL) 

Acute Myocardial 

Infarction 
24 14 58.3 204.8 ± 48.6 

Septicaemia 28 17 60.7 192.4 ± 42.8 

Ischaemic Stroke 16 10 62.5 218.6 ± 56.4 

Community-Acquired 

Pneumonia 
30 12 40.0 156.8 ± 34.2 

Post-Operative Elective 

Surgery 
24 6 25.0 144.6 ± 28.4 

Burns and Polytrauma 22 10 45.5 172.6 ± 40.2 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260381133 Volume 8, Issue 3 (May-June 2026) 10 

 

Admission Diagnosis 
Total 

n 
SIH n SIH % Mean RBS ± SD (mg/dL) 

CLD / Hepatic Failure 16 2 12.5 126.4 ± 22.6 

Others 40 9 22.5 118.2 ± 28.4 

Abbreviations: SIH = Stress-Induced Hyperglycaemia; CLD = Chronic Liver Disease; RBS = 

Random Blood Sugar. Post-operative category: elective abdominal, orthopaedic, and urological 

procedures only (emergency surgery excluded). 

 

 

Figure 5. Prevalence of SIH (%) by primary admission diagnosis. Each bar is individually coloured. The 

dashed vertical line marks the 40% reference threshold. 

3.5 Multivariate Logistic Regression and ROC Analysis 

Multivariate logistic regression (backward Wald method; outcome = composite adverse event: 

ICU/sepsis/AKI/death) identified six independent predictors after SOFA adjustment. VIF was <2.2 for all 

variables, confirming absence of significant multicollinearity. RBS >180 mg/dL was the strongest 

predictor (OR 4.18; 95% CI 2.28–7.66; p<0.001), followed by PSS score >26 (OR 3.12; 95% CI 1.68–

5.78; p<0.001), age >50 years (OR 2.64; 95% CI 1.42–4.88; p=0.002), SOFA score >6 (OR 2.44; 95% CI 

1.32–4.52; p=0.004), serum cortisol >30 µg/dL (OR 2.28; 95% CI 1.22–4.26; p=0.010), and BMI 

>25 kg/m² (OR 1.98; 95% CI 1.08–3.62; p=0.028). Family history of DM (p=0.058), male gender 

(p=0.316), and tobacco use (p=0.444) were not independently significant. The model had AUC = 0.82 

(95% CI 0.76–0.88); Hosmer–Lemeshow χ² = 5.86, p = 0.58; sensitivity 72%, specificity 78% at the 

optimal cutpoint (Table 5, Figures 6 and 7). 

 

 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260381133 Volume 8, Issue 3 (May-June 2026) 11 

 

Table 5. Multivariate Logistic Regression: Independent Predictors of Composite Adverse 

Outcomes (SOFA-Adjusted, Backward Wald Method) 

Predictor Variable 
Adj. 

OR 
95% CI p-value Sig. VIF 

RBS > 180 mg/dL 4.18 2.28–7.66 <0.001 Yes 1.8 

PSS Score > 26 3.12 1.68–5.78 <0.001 Yes 1.6 

Age > 50 years 2.64 1.42–4.88 0.002 Yes 1.4 

SOFA Score > 6 2.44 1.32–4.52 0.004 Yes 2.1 

Cortisol > 30 µg/dL 2.28 1.22–4.26 0.010 Yes 1.7 

BMI > 25 kg/m² 1.98 1.08–3.62 0.028 Yes 1.3 

Family History of DM 1.82 0.98–3.40 0.058 No 1.2 

Male Gender 1.38 0.74–2.56 0.316 No 1.1 

Tobacco Use 1.28 0.68–2.42 0.444 No 1.2 

Abbreviations: Adj. OR = Adjusted Odds Ratio; CI = Confidence Interval; PSS = Perceived Stress 

Scale; SOFA = Sequential Organ Failure Assessment; DM = Diabetes Mellitus; VIF = Variance 

Inflation Factor (acceptable <5.0). AUC = 0.82 (95% CI 0.76–0.88); Hosmer–Lemeshow χ² = 5.86, p 

= 0.58. Sensitivity 72%, Specificity 78% at optimal threshold. 

 

Figure 6. Forest plot of adjusted odds ratios (95% CI) from SOFA-adjusted multivariate logistic 

regression (backward Wald method). Coloured diamonds: significant predictors (p<0.05). Grey 

squares: non-significant. Dotted line at OR = 1.0 indicates null effect. 
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Figure 7. ROC curve for the multivariate logistic regression model predicting composite adverse 

outcomes. AUC = 0.82 (95% CI 0.76–0.88). Asterisk marks the optimal cutpoint (sensitivity 72%, 

specificity 78%). The shaded area beneath the curve represents the area under the ROC. 

4. DISCUSSION 

The present study reports a SIH prevalence of 40.0% in non-diabetic adult inpatients, consistent with the 

international range of 30–50% [1,4] and with published Indian data: 33.4% from Soni et al. [14], 36.2% from 

Bhatia et al. [15], and varying rates by admission category from Prakash et al. [16] and Kaur et al. [17] The 

novelty of the present study lies in the simultaneous evaluation of PSS-10 scores, serum cortisol, SHR, 

and SOFA-adjusted clinical outcomes in this population — an approach not previously reported in Indian 

literature. 

The pathophysiological framework underpinning our findings centres on HPA axis dysregulation. 

Cortisol, the principal glucocorticoid, upregulates hepatic phosphoenolpyruvate carboxykinase (PEPCK) 

and glucose-6-phosphatase, driving gluconeogenesis while impairing GLUT-4 translocation in skeletal 

muscle and adipose tissue, thereby reducing peripheral glucose uptake. Catecholamines further potentiate 

this effect by stimulating glycogenolysis and inhibiting insulin secretion via α₂-adrenoceptor-mediated 

mechanisms. The strong correlation between PSS-10 scores, serum cortisol (ρ = 0.69), and SHR (r = 0.62) 

validates the HPA–sympathoadrenal axis as a mechanistic bridge between psychological stress and SIH. 

Marik and Bellomo [6] conceptualised this response as an evolutionary survival adaptation, though one 

that becomes maladaptive when sustained or severe in the context of modern acute illness. The novel 

finding that PSS >26 independently predicts composite adverse outcomes (OR 3.12) after SOFA 

adjustment demonstrates that psychological stress carries prognostic weight beyond what illness severity 

alone can explain. 

Activation of the systemic inflammatory cascade in sepsis and critical illness further amplifies glycaemic 

dysregulation through pro-inflammatory cytokines — IL-1β, TNF-α, and IL-6 — which impair insulin 
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receptor signalling via serine phosphorylation of insulin receptor substrate-1 (IRS-1), compounding 

cortisol-mediated insulin resistance. This endothelial and immune dysregulation explains the highest SIH 

prevalence observed in septicaemia (60.7%) and ischaemic stroke (62.5%) in our cohort. In ischaemic 

stroke, central glucoregulatory dysfunction due to hypothalamic ischaemia further compounds HPA axis 

hyperactivation, consistent with findings by Capes et al. [10] and the high mean RBS of 218.6 mg/dL in our 

stroke subgroup. 

The incorporation of SHR represents a methodological advance over prior Indian studies. Roberts et al. 
[20] demonstrated that SHR more specifically quantifies the acute stress-related glycaemic increment than 

absolute glucose, since it controls for each patient’s chronic glucose background. The significantly higher 

mean SHR in the SIH group (1.42 ± 0.34 vs 0.78 ± 0.11; p<0.001) confirms that the observed 

hyperglycaemia reflects true acute stress-related pathophysiology rather than undetected chronic 

dysglycaemia. Cornu et al. [23] validated SHR >1.14 as an independent predictor of ICU mortality, 

consistent with our regression findings. 

A critical methodological strength of this study is SOFA score adjustment in the regression model. A 

recurring reviewer concern in SIH literature is whether hyperglycaemia merely reflects illness severity. 

By including SOFA as a covariate (OR 2.44; p=0.004), we demonstrate that RBS >180 mg/dL (OR 4.18) 

and PSS >26 (OR 3.12) retain independent predictive value even after severity adjustment. This directly 

addresses the confounding concern raised by Falciglia et al. [4] and Plummer et al. [21] regarding illness 

severity as a common cause of both hyperglycaemia and poor outcomes. 

The clinical outcome data are broadly consistent with landmark international literature. The ICU 

admission rate in our SIH group (28.8%) and 30-day mortality (16.3%) are lower but directionally 

consistent with figures from Umpierrez et al. [2] and Akirov et al. [18], reflecting the mixed general medicine 

— as opposed to pure ICU — setting of this cohort. The near-doubling of LOS (8.6 vs 5.2 days) replicates 

the economic burden pattern identified by Hermanides et al. [22] and Lacherade et al. [19] Current 

AACE/ADA guidelines [12,13] recommend glucose targets of 140–180 mg/dL for hospitalised non-

critically ill patients, a recommendation grounded in the NICE-SUGAR [8] and Van den Berghe [7] trial 

data. Implementation of such protocols for non-diabetic inpatients identified through admission glucose 

screening represents an evidence-based, low-cost intervention with potential to reduce the adverse 

outcome rates documented here. 

Regarding the validity of PSS-10 in acute illness: while this instrument measures stress perception over 

the preceding month, it integrates both pre-existing psychological burden and the perceived stress of 

hospitalisation itself. Administering it after initial stabilisation (minimum 6 hours post-admission) 

minimised acute distress artefact. The corroborating serum cortisol measurements provide an objective 

biological anchor. Future studies should consider parallel use of acute stress measures such as HADS or 

DASS-21 to further validate this approach. 

Limitations of this study include: (1) single-centre observational design limiting generalisability; (2) single 

time-point glucose measurement rather than serial monitoring, which may misclassify some patients; (3) 

PSS-10 limitations in capturing acute vs chronic stress as discussed; (4) residual confounding by 

unmeasured variables despite SOFA adjustment; (5) absence of intervention data on glycaemic 

management impact. Multicentric prospective validation with serial glucose monitoring, formal acute 

stress assessment, and outcome data from standardised insulin protocols is required. 
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5. CONCLUSIONS 

Stress-induced hyperglycaemia affects 40% of non-diabetic adult inpatients and, after adjustment for 

illness severity via SOFA score, independently predicts ICU admission, sepsis, AKI, cardiac events, and 

30-day mortality. The stress hyperglycaemia ratio (SHR) provides a mechanistically refined measure of 

acute stress-related glycaemia beyond absolute glucose. Serum cortisol and PSS-10 scores are clinically 

accessible markers that carry independent prognostic weight. Based on these findings: 

1. Universal blood glucose screening and SHR calculation on admission for all non-diabetic 

inpatients. 

2. Routine PSS-10 stress assessment as a zero-cost bedside risk stratification tool, administered after 

clinical stabilisation. 

3. Prompt initiation of insulin protocols for confirmed SIH, targeting glucose 140–180 mg/dL per 

AACE/ADA guidelines. 

4. Priority surveillance in high-risk groups: ischaemic stroke, septicaemia, and acute MI. 

5. Prospective multicentre validation with serial glucose monitoring and acute stress instruments is 

recommended. 
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