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Background of the Study: Intensive care units (ICUs) are dedicated for enhancing the survival
of critically ill patients and require constant monitoring due to life threatening conditions. Vital
signs is a cardinal indicator of a patient's health status. Modified Early Warning Score
(MEWS), a scoring system based on vital signs, helps standardize patient assessment and
allows for early recognition of patient’s delicate distinctions, prompting appropriate escalation
of care.

Aim: To find out the association of physiological parameters with selected socio- demographic
variables and selected clinical variables among critically ill patients.

Methods: An observational study using a descriptive approach was conducted to assess the
physiological parameters among (n=140) critically ill patients. Data was collected using
sociodemographic, clinical variables and physiological variables were recorded using MEWS
score from cardiac monitor. Participants were selected using convenience sampling method
who were admitted in ICUs at tertiary care hospital, Madikeri between January 2025 to
February 2025. Data was analyzed and interpreted by applying descriptive and inferential
statistical methods
Results: In this study, out of 140 respondents 39(27.9%) of patients showed a MEWS scoring
of 3-4 indicating the critically ill patients require continuous observation and monitoring in
order to prevent further complications. Also 47(33.6%) of patients were showing signs of
respiratory failure (MEWS > 5) which indicated higher level of care

On the other hand, it is observed that there is a significant association between oxygen
saturation (%) with age (*=8.192, p=0.042), temperature(’c) with gender (y*=4.726, p=0.030),
systolic blood pressure(mmHg) with monthly family income ((%?>=8.35, p=0.039) at 0.05 level
of significance. There is also significant association between respiratory rate(breaths/min) with
GCS category (¥2=6.542, p=0.038) and critically ill category (y?>=13.524, p=0.001), systolic
blood pressure(mmHg) with patients on regular medication use (%*=5.040, p=0.025) at 0.05
level of significance.
Conclusion: MEWS is a simple, physiological score to prevent delay in intervention or transfer
of critically ill patients. It is an important risk management tool that should be implemented
for all ICU patients
Key words
MEWS score, Temperature, Pulse rate, Respiratory rate, Systolic blood pressure, Oxygen
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INTRODUCTION:

Critical care unit or Intensive care unit is a multidisciplinary and inter-professional
specialty for the management of patients at risk of developing or with established life-
threatening organ failure. It is dedicated for enhancing the survival of critically ill patients
through the continuous assessment and monitoring of physiological parameters. '

Up to 20 million people annually require Intensive Care Units (ICUs) admission and
mechanical ventilation (MV).2 The pandemic has led to an unprecedented increase in the
number of patients admitting to intensive care units. According to a WHO report, India tops
the global chart in deaths due to critical illnesses among which lung disease being the common
cause with 11 percent of the total deaths in the country.®> The ICU environment has undergone
significant transformations post COVID-19, prioritizing enhanced infection control measures,
expanded ICU capacity, increased use of personal protective equipment’s (PPE), integrated
telemedicine, improved vital sign monitoring focusing on oxygen saturation (SPO2).*

The cornerstones of intensive care management are the optimization of a patient’s
physiology, the provision of advanced organ support, close monitoring of vital parameters,
advanced haemodynamic monitoring, interventional procedures, management of
complications identification and treatment of underlying pathological processes. Among these
monitoring play’s vital role which aims to detect organ dysfunction and guide in restoring organ
function ®

In critical care settings, where rapid decision-making is paramount, physiological
insights guide interventions that stabilize patients and restore homeostasis. Real-time
monitoring of physiological parameters informs immediate clinical responses, illustrating the
pivotal role of physiological understanding in acute care'”.

The MEWS (Modified Early Warning Score) is a vital clinical tool used in healthcare
to quickly identify patients at risk of serious deterioration by tracking simple physiological
signs. It is a bedside scoring system, non-invasive, simple and repeatable to reflect dynamic
changes in physiological state. MEWS scores were calculated based on seven physiological
parameters recorded axillary temperature, respiratory rate, heart rate, systolic blood pressure,
level of consciousness (using the AVPU scale), oxygen saturation’. MEWS spot early signs of
patient deterioration, triggering faster responses, activating Rapid Response Teams (RRTs) and
guiding timely interventions, ultimately preventing arrests, reducing mortality and improving
overall outcomes by ensuring the right care level is reached sooner.'®

Continuous monitoring provides a comprehensive overview of a patient's health status,
allowing clinicians to recognize subtle changes in vital signs like heart rate, blood pressure,
respiratory rate, temperature, and oxygen saturation. This allows for timely adjustments to
treatment plans and, ultimately, improves the survival rates of critically ill patients by allowing
for earlier intervention and care. Hence the study was conducted to acquaint the nurses with
regard to practice and importance of MEWS scoring.

This study was necessary to establish a baseline for future research, as no prior studies
had explored the combined relationship between physiological parameters and
sociodemographic and clinical factors. This lack of comprehensive existing research makes the
current study a foundational step for further investigation into these complex
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associations. Hence the study was undertaken to assess the physiological, clinical parameters

and find its association.
MATERIALS AND METHODS:

This study was conducted in accordance with the guidelines of ICMR for biomedical
research on human subjects 2006.The study was approved by the Institutional Ethics
Committee of Kodagu Institute of Medical Sciences, Madikeri (Ref.No- KoIMS/IEC/14/24-
25).

Study Design and Data Collection

An observational study using a descriptive approach was undertaken in MICU & SICU
at tertiary care hospital, Madikeri between January 2025 to February 2025 after obtaining a
formal written permission from concerned authorities. The investigator personally visited the
critically ill patients to know their critical status, explained the purpose of the study and
informed consent was taken from the attenders of selected patients before starting the study.
They were assured of anonymity and confidentiality. Based on inclusion and exclusion criteria
140 critically ill patients were selected using convenient sampling method. The inclusion
criteria were patients admitted to medical & surgical ICU and aged > 18 years; both genders.
Exclusion criteria were pregnant women and patients in prolonged state of deep
unconsciousness(coma).

After selection the critically ill patients were categorised as following -

Level 1—Patients kept for observation, where they do not require organ support, just in need
of an IV, or oxygen support by simple face mask or Non-Rebreather Mask (NRM).

Level 2— Patients needing single organ support (excluding mechanical ventilation) such as
renal hemofiltration or inotropes and invasive BP monitoring.

Level 3—Patients requiring two or more organ support (or needing mechanical ventilation
alone). 4.

Tool:

The Modified Early Warning Score (MEWS) was used to collect the physiological variables.
at a bedside using cardiac monitor by the investigator. It included measured parameters like
Temperature, Systolic blood pressure, Pulse rate, Respiratory rate, Oxygen saturation and
Level of consciousness. A score of 0, 1, 2 or 3 is allocated to each parameter. Higher score
represents greater hemodynamic instability. A score >=4 (sum of all the above 5 physiological
parameters) for MEWS is statistically linked to an increased likelihood of death or admission
to an ICU. For any single physiological parameter with score of +3, shows that the patient
needs a higher level of care. A score >= 9 for MEWS is highly risky and could be a sign of
imminent death’. Based on Subbe’sstudy®, MEWS of 5 or greater is consider as a critically ill
patient

Calculation:

MEWS score = Systolic blood pressure + Heart rate + Oxygen saturation+

Respiratory rate + Temperature + AVPU

The following table gives the three score categories’
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Risk of
MEW o e
S Description death or ICU
score .
admission
<3 Patient in a stable condition 7.9%
3-4 Signs of respiratory failure. Consider higher level of care. 12.7%
55 Patient in a critical condition. Higher level of care 30%

recommended.

Statistical analysis of the outcome measures:

Statistical analysis was performed using SPSS software version 26.0 (IBM Corp.).
Descriptive statistics are reported as mean, standard deviation [SD] for continuous variables
and frequencies for categorical factors. Additionally, chi square test was used to find out the
association between physiological variables with socio demographical and clinical variables.
For all the analyses, statistical significance was set at a P-value of 0.05.
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Fig 1: Consort Diagram

RESULTS:

Section A: Socio-demographic and clinical characteristics of the samples
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N=140
Socio demogr?phic and clinical Frequency Percentage

variables (%)
<40 43 30.7
. 41-60 47 33.6
Age In years 61-80 39 27.9

>80 11 7.9
Gender Female 60 42.9
Male 80 57.1
Married 116 82.9
Marital status Unmarried 17 12.1

Widow 6 4.3

Widower 1 0.7
Unskilled 59 42.1
Occupation Semiskilled 27 19.3

Skilled 21 15
Others 33 23.6
<10,000 58 414
. . 10001- 25000 65 46.4
Monthly Family Income (in Rs) 22001-50000 T 79
>50000 6 4.3
Joint family 16 114
Type of Family Nuc_lear 124 88.6
family

1to3 87 62.1
. 4t06 43 30.7

Length of ICU stay (in days) 7109 3 57
> 10 2 1.4

Level 1 104 74.3

Critically ill category Level 2 25 17.9
Level 3 11 7.9

4-6 2 1.4

GCS score 7-9 21 15

>10 117 83.6

History of previous hospitalization/ No 103 73.6
admission to ICU? Yes 37 26.4
. No 100 71.4

Regular medication use by respondents Yes 20 236

GCS-Glasgow coma scale; critically ill category®
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Table 1 shows that among 140 critically ill patients surveyed the higher percentage 33.6% were
in the age group of 41 — 60 years. More than half 57.1 % were male,82.9% were married.,46.4%
had monthly family income between Rs10001-25000 ,88.6% were living in nuclear family.
Majority of samples 61% had 1 to 3 days of hospital stay, greater part 83.6% were falling >10
GCS category where by 74.3% fit into level 1 critical ill category. And 73.6% did not had the
history of previous hospitalization/admission to the ICU, also 71.4% were not on any
medications regularly.
Section B: Assessment of physiological variables using MEWS Score
a. Physiological Parameters
Table 2: Range, mean, standard deviation and median of physiological parameters

N=140
Physiological Parameters Range Mean + SD Median
Respiratory rate (breaths/min) 10-28 19.93 +2.52 20.0
Oxygen saturation (%) 86-100 95.66 +2.46 96.0
Temperature(°c) 35.20-39 37.03+ 0.89 37.1
Systolic BP (mmHg) 92-188 130.68 +22.41 125.5
Heart rate (beats/min) 56-142 87.09 +15.28 86.0
b. MEWS Score Category
Table 3: Distribution of samples according to MEWS category
N=140
MEWS category Frequency Percentage
Patient in stable 54 38.6
condition

Sign of respiratory
failure consider higher 47 33.6
level of care

Patient in critical
condition higher level 39 27.9
care recommended
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MEWS Score Category

PATIENT IN CRITICAL CONDITION
HIGHER LEVEL CARE 27.9
RECOMMENDED

SIGN OF RESPIRATORY FAILURE m
CONSIDER HIGHER LEVEL OF CARE

PATIENT IN STABLE CONDITION EQ
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Figure 2: Bar graph showing distribution of samples according to MEWS category

Table no. 3 depicts the distribution of samples according to MEWS category, out of
140, 39(27.9%) of patients showed a MEWS scoring of 3-4 indicating the critically ill patients
require continuous observation and monitoring in order to prevent further complications. Also
47(33.6%) of patients were showing signs of respiratory failure (MEWS > 5) which indicated
higher level of care.
Section C: Association of physiological parameters with selected socio demographic
variables and clinical variables

Table 4: Association of physiological parameters with socio demographic & clinical variables
N=140
SI Parameter Socio demographlc <Median | >Median | Total %2 test
no variable
Age in years
<40 22 21 43
1 Oxygen 41-60 35 12 47 ('=8.192,
saturation df=3,
61-80 22 17 39 0=0.042%
>80 4 7 11
Gender
o, | Temperature Female 41 19 60 12=4.726,
Male 40 40 80 p=dc;c.6§b*
Monthly Family Income
_ <10,000 28 30 58
3 | ol 10001- 25000 33 32 | 65 | 2=8.357,df=3,
25001-50000 3 8 11 p=0.039*
>50000 6 0 6
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CI|r_1|caI <Median | >Median | Total ¥2 test
variable
GCS category
4106 1 1 2 2=6.542, df=2
7t09 9 12 21 p:0.0éS* ’
4 Regpiratory >10 83 34 117
rate Critically ill category
Level 1 78 26 104 v?*=13.524
Level 2 11 14 25 , df=2,
Level 3 4 7 11 p=0.001***
) Regular medication use
5 Sygg"c No 56 44 | 100 | 42=5.040, df=1,
Yes 14 26 40 p=0.025*

GCS-Glasgow coma scale; The statistical test used was Chi square test(x?) and the level of
significance p<0.05 is considered significant and p< 0.001 (** Highly significant).

Table 4 shows that, there was significant association between oxygen saturation (%)
with age (x*=8.192, p=0.042), temperature(’c) with gender (x*=4.726, p=0.030), systolic blood
pressure(mmHg) with monthly family income ((3?=8.35, p=0.039) at 0.05 level of significance.
There was also significant association between respiratory rate(breaths/min) with GCS
category (¢?=6.542, p=0.038) and critically ill category (3*=13.524, p=0.001), systolic blood
pressure(mmHg) with patients on regular medication use (3*=5.040, p=0.025) at 0.05 level of
significance.

DISCUSSION:

MEWS is a simple bedside scoring index that uses physiological parameters to identify
patients who are at increased risk of catastrophic deterioration, resulting in ICU admission or
death. The present study showed a significant association of physiological scores with socio
demographic and clinical variables. These results were consistent with the study findings
conducted by Bhatnagar, et al.2021'°, which showed that a MEWS score <5 or >5 during the
first 24 hours of admission was correlated with the hospital outcome of the patient and
Ursolino, G'° disclosed that MEWS implementation is a valid tool to alert nurses in identifying
a deteriorating patient condition for timely escalation of care. On the other hand, a significant
association between oxygen saturation (%) with age was observed and these findings are
concurring with Ljunggren et al.!!, in which vital signs were independently associated with 1-
day mortality and age. There was also significant association between respiratory
rate(breaths/min) with GCS category and this is supported by B. Sarang, et al'2. findings which
showed Glasgow Coma Score (GCS) and the vital signs had significant association with 24-
hour mortality.

The body's systems are complex, even within the same demographic or clinical group,
there is inherent biological variability, disease-specific effects in physiological responses and
associations are often not due to a single variable but a combination of factors. Each variable
has its own distinct biological pathway or mechanism through which it affects the body. Socio-
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demographic variables: like age, sex, and socioeconomic status can influence lifestyle choices

(diet, exercise), access to healthcare, and exposure to environmental factors that in turn affect
physiology. Clinical variables: such as a diagnosis of a medical condition or a chronic disease
directly impact specific organs, systems, or biochemical processes within the body.'*

The MEWS improves nursing care by providing a standardized, objective way to spot
patient deterioration early, triggering faster, consistent interventions, reducing subjective
guesswork, and improving communication with doctors, ultimately preventing crises like
cardiac arrest or ICU transfers and leading to better patient outcomes and safety. Nurses use
MEWS to quantify subtle vital sign changes, enabling timely escalation to rapid response teams
or physicians, ensuring patients receive critical care sooner!'®.

Limitations:

The study was limited to single setting hence generalization of the findings is restricted.
The narrow study design (without control group and a single observation) impacted the general
utility of the findings.

CONCLUSION:

This study suggests that practising MEWS for recording physiological parameters helps
to identify patients who are at increased risk of catastrophic deterioration in ICUs. MEWS
score recognizes worsening condition among critically ill that can be forecasted through subtle
changes in a number of patient parameters.

On the basis of the findings, it is recommended that a similar study may be replicated
using a larger number of samples. It is also recommended that longitudinal study can be
undertaken to detect changes, patterns, or trends.

Implications

The findings of this study imply that nurses assessing physiological parameters using
MEWS score offers valuable learning opportunities and emphasizes the importance of
continuous monitoring among critically ill patients in ICU. It allows nurse administrators to
advocate for the allocation of resources to support the ICU. This study builds on to the existing
body of evidence.

REFERENCES:

1. Nates et al (2016). ICU admission, discharge, and triage guidelines: a framework to
enhance clinical operations, development of institutional policies, and further research.
Crit Care Med,44(8),1553-602.DOI: 10.1097/CCM.0000000000001856

2. Bassford C(2017). Decisions regarding admission to the ICU and international
initiatives to improve the decision-making process. Critical Care,21,174.
DOI:10.1186/s13054-017-1749-3

3. S.J. Lloyd-Owen et al(2005). Patterns of home mechanical ventilation use in Europe:
results from the Eurovent survey. Eur Respir J,25,025-1031.DOLI:
10.1183/09031936.05.00066704

4. Suresh K Sharma ,Ritu Rani(2020). Nurse-to-patient ratio and nurse staffing norms for
hospitals in India: A critical analysis of national benchmarks, J Family Med Prim
Care,9(6), 2631-2637. doi: 10.4103/jfmpc.jfmpc_248_20.

89


https://doi.org/10.4103/jfmpc.jfmpc_248_20

Phoenix: International Multidisciplinary Research Journal

Vol 4, No. 1, Jan-Macrh, 2026

ISSN: 2583-6897

5. Kumar Tirupakuzhi Vijayaraghavan et al(2021). Challenges in the delivery of critical

care in India during the COVID-19 pandemic. J Intensive Care Soc, 22(4),342-348.
doi:10.1177/1751143720952590.

6. Swaminathan N, Praveen R, Surendran P (2019). The role of physiotherapy in
intensive care units: a critical review. Physiotherapy Quarterly, 27(4),1-5.
DOI:10.5114/pq.2019.8773

7. Stenhouse et.al(2000). Prospective evaluation of a modified Early Warning Score to aid
earlier detection of patients developing critical illness on a general surgical ward. Br J
Anaesth,84(5),663. DOI: 10.1093/bja/84.5.663

8.Subbe CP, Kruger M, Rutherford P, Gemmel L(2001). Validation of a modified Early

Warning Score in medical admissions. QJMed.,94(10):521-6.doi:

10.1093/qjmed/94.10.521.

9.J Gardner et.al(2006). The Value of Modified Early Warning Score (MEWS) in Surgical

In-Patients: A Prospective Observational Study. Ann R Coll Surg Engl,88(6),571-5.

doi: 10.1308/003588406X130615. PMCID: PMC1963767.

8. M.Bhatnagar et.al(2021). Prediction of hospital outcome in emergency medical
admissions using modified early warning score (MEWS): Indian experience. J Family
Med Prim Care.10(1),192-198. doi: 10.4103/jfmpc.jfmpc_1426 20.. PMID: 34017725;
PMCID: PMC8132807.

9. Ljunggren et al(2016). The association between vital signs and mortality in a
retrospective cohort study of an unselected emergency department population. Scand J
Trauma Resusc Emerg Med,24(21). https://doi.org/10.1186/s13049-016-0213

10.B.Sarang et.al(2021). Associations of On-arrival Vital Signs with 24-hour In-hospital
Mortality in Adult Trauma Patients Admitted to Four Public University Hospitals in

Urban India: A Prospective Multi-Centre Cohort Study. Injury, 52(5),1158-1163. doi:

10.1016/j.injury.2021.02.075.PMID: 33685640.

11.D Garrido etal (2018). Respiratory Rate Variability as a Prognostic Factor in
Hospitalized Patients Transferred to the Intensive Care Unit. Cureus, Jan
23,10(1),e2100. doi: 10.7759/cureus.2100.

12.H Reich et al(2024). Sociodemographic, psychological, and clinical characteristics
associated with health service (non-)use for mental disorders in adolescents and young
adults from the general population. Eur Child Adolesc Psychiatry,33(2),391-400.
doi: 10.1007/s00787-023-02146-3
13.Prasad DVLN(2024). The Importance of Thinking in a Physiological Perspective
in Patient Analysis and Treatment. J Clin Biomed Sci,14(3),68-69.
https://doi.org/10.58739/jcbs/v14i3.editorial.

14. Arya Kulkarni, Elizabeth David, Anija Manoharan(2023). Effectiveness of
Implementation of MEWS with the help of RRS in Reducing in-Hospital Cardiac
Arrest and Code Blue in a Selected Hospital Pune City. Indian Journal of Public Health
Research and Development,10(1), January-March 2023.

View of Effectiveness of Implementation of MEWS with the help of RRS in Reducing
in-Hospital Cardiac Arrest and Code Blue in a Selected Hospital Pune City

90


https://doi.org/10.1093/bja/84.5.663
https://doi.org/10.1186/s13049-016-0213
https://doi.org/10.58739/jcbs/v14i3.editorial
https://medicopublication.com/index.php/ijphrd/article/view/18787/16298
https://medicopublication.com/index.php/ijphrd/article/view/18787/16298

Phoenix: International Multidisciplinary Research Journal
Vol 4, No. 1, Jan-Macrh, 2026
ISSN: 2583-6897

15.Ursolino, G. (2019). The Association of Modified Early Warning Score on Patient
Outcomes in Medical Surgical Units in an Academic Medical Center. Retrieved from
https://hsrc.himmelfarb.gwu.edu/ son_dnp/53

16. Duncan KD, McMullan C, Mills BM(2012). Early warning systems: the next level
of rapid response. Nursing, 42(2),39-44.

DOI: 10.1097/01.NURSE.0000410304.26165.33

91


https://doi.org/10.1097/01.nurse.0000410304.26165.33

