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Abstract

Hospital malnutrition risk is common at admission and linked to poor outcomes.
Existing screening tools often require adaptation to suit patient needs and
hospital settings. The study aims to assess the knowledge, attitudes, and
practices (KAP) about nutritional screening tool usage by healthcare
professionals and to develop and evaluate a modified screening tool. A
structured questionnaire was developed using google forms and distributed to
50 healthcare professionals. Subsequently, a cross-sectional study was carried
out involving 173 cardiac patients aged 30–60 years. KAP insights highlighted the
importance of screening and the need to modify tools. Among the 173 patients,
35% were at low nutritional risk, 59% at medium risk, and 7% at high risk. Items
with discrimination index scores below 0.2 were removed. The tool
demonstrated strong internal consistency (Cronbach’s alpha = 0.70 -- 0.90) and
excellent test–retest reliability (r = 0.97), confirming its reliability and robustness.
The modified nutritional screening tool was found to be time-efficient, resource-
conserving, valid, practical, and suitable for hospital use. Further studies are
recommended to apply it across diverse clinical groups.

Keywords: Nutrition care process, Nutrition screening and assessment, Nutrition
intervention, Malnutrition, Cardiac patients

1 Introduction 

Hospital-acquired malnutrition affects approximately 65% of

inpatients, indicating a significant clinical and public health

concern within healthcare settings(1).  The World Health

Organization (WHO) defines malnutrition as deficit

(undernutrition) or excess of nutrients (overnutrition) that

can adversely impact overall health(2). India is one of the

fastest growing countries and second largest urban population

globally. According to the WHO, malnutrition is a burden on

public health worldwide. In 2022, approximately 2.5 billion

adults worldwide were classified as overweight, with 890

million living with obesity and 390 million identified as

underweight(2). India accounts for nearly one-third of the

global undernutrition burden. Several government schemes

are working towards reducing malnutrition and hunger

rates(3). 

Malnutrition can result from inadequate intake, increased

needs due to illness or surgery, malabsorption, prolonged

hospitalization, and inadequate screening or intervention. It

may lead to delayed healing, higher infection rates, longer

hospital stays (LOS), increased morbidity and mortality, and

reduced quality of life(4). Nutritional screening on admission,

results in early identification of malnutrition which leads to

mitigate in hospital complications, hasten recovery, shorten

LOS, and lower risk for hospital readmission(5).

Widely used nutritional screening tools such as Malnutrition

Universal Screening Tool (MUST), Nutrition Risk Status 2002
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(NRS 2002), Subjective Global Assessment (SGA) and Mini-

Nutritional Assessment (MNA) were designed and developed

within western healthcare settings. Existing tools emphasize

on individual weight status and underlying disease, which

may limit their applicability in certain clinical settings(6). Due

to which, these tools are not meeting the standards of diverse

global populations, such as those in India, Africa and

Southeast Asia(7). However, greater emphasis should be placed

on the underlying disease etiology, as it plays a critical role in

determining a patient’s nutritional status(8).

These well-established tools are mostly unsuitable, due to the

differences in cultural, dietary, and socioeconomic factors.

However, these tools lack specificity in various medical

diagnosis or disease  conditions such as patients with cardiac

disease(9), renal, or oncological conditions and patients who

are in need of specific nutritional support(10). Furthermore, the

usage and applicability of these tools differ from the type of

healthcare setting. Most importantly it depends upon different

hospital resources available and patient profiles compared to

primary or rural healthcare facilities. Hence, there is a need for

context-specific, validated nutritional screening tools that are

designed and developed according to the local cultural factors,

dietary  habits and practices, disease patterns, and healthcare

infrastructure.  Efficient identification of patients resulting in

targeted nutritional interventions occurs when screened

immediately upon hospital admission, using tools that are

convenient, rapid (requiring less than five minutes), and non-

invasive(11).

The use of simple, quick screening and assessment tools

enables healthcare professionals preferably dietitians to

promptly identify individuals at risk of malnutrition(12, 13). A

thorough assessment should integrate subjective inputs such

as clinical history and physical examination, along with

objective measures including body composition, functional

assessments, and laboratory values to accurately evaluate

nutritional status. Globally, early identification of

malnutrition in hospitals is critical, yet existing screening tools

often require adaptation to suit local needs. In India, the

Indian Association of Parenteral and Enteral Nutrition (IAPEN)

has emphasized the need for a context-specific, simplified

screening tool(14).

Therefore, the present study aims to conduct an online KAP

survey among health care professionals to elicit information

on nutritional screening tools, and to develop and evaluate a

modified nutritional screening tool for a hospital setting in

India.

2 Methodology

2.1 An online survey to elicit information on knowledge,

attitudes and practices associated with nutritional

screening and assessment

An online survey was conducted to gather information from

healthcare professionals using a structured and pretested

questionnaire. The questionnaire was distributed via Google

Forms to 50 professionals, including dietitians and registered

dietitians, of whom 34 responded. This was conducted in order

to gain overall understanding the need of modifying the

nutrition screening tools(15). The survey aimed to assess

respondents’ knowledge, attitudes, and practices related to

nutritional screening and assessment tools.

The questionnaire comprised twenty logically sequenced

questions organized into three sections. The first section

collected general demographic and professional information,

including name, gender, age, email ID, nature of work, and

place of employment. The second section assessed awareness

and understanding of nutritional screening and assessment,

including definitions, familiarity with existing tools, and

preferences for specific instruments. It also explored whether

healthcare professionals in their respective institutions modify

existing screening tools and, if so, whether these tools have

undergone validation. The third section focused on identifying

specific parameters that professionals consider both easy to

assess and important for nutritional screening and

assessment.

2.2 Development of a modified nutritional screening tool

A hospital-based cross-sectional study was conducted at a

tertiary care hospital with a capacity of 300 beds. Patient

recruitment was carried out using a purposive sampling

method from the hospital’s daily admission list. Nutritional

screening was performed within 24 to 48 hours of admission.

A total of 173 patients were included in the study, based on the

inclusion and exclusion criteria, meeting the minimum

required sample size to achieve 95% confidence with ±5%

precision for the hospital’s patient population.

Data Collection

Anthropometric, biochemical, and clinical data were obtained

from patients’ electronic medical records, physical case files,

and observations recorded during dietitian-led ward rounds.

Nutritional screening was conducted by a registered dietitian

through direct patient interaction and clinical observation.

Inclusion Criteria:

Cardiac patients, including those from cardiology and

cardiothoracic vascular surgery departments

Age range: 30 to 60 years

Both male and female patients

Patients accompanied by an attender, to ensure

reliability of collected data
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Exclusion Criteria

Emergency admissions

Pregnant and lactating women

Unstable or critically ill patients

Variable Selection

The variables for the screening tool were guided by a

comprehensive review of existing literature, findings from

published surveys, and validated tools such as the

Malnutrition Universal Screening Tool (MUST) and

Nutritional Risk Screening 2002 (NRS2002)(16).

Components of the Screening Tool

The screening tool comprised of ten selected variables: body

mass index (BMI), unintentional weight loss, consumption of

smoking, alcohol, and tobacco, family history of cardiac

disease, dietary habits (including intake of high-fat foods and

non-vegetarian diet), clinical symptoms, abnormal vital signs,

presence of comorbidities, significant changes in laboratory

values, history of surgery (performed or planned), and

recommendations for enteral or parenteral nutrition.

Recommendations from the Indian Association for Parenteral

and Enteral Nutrition (IAPEN), particularly regarding the

inclusion of diagnostic components such as physical

examination and laboratory assessments within nutritional

screening protocols, were also integrated(14).

2.3 Reliability and Validity of the Screening Tool

The consistency and effectiveness of the tool were evaluated

through the discrimination index (DI). The DI was calculated

to evaluate each item’s ability to differentiate between patients

with high and low nutritional risk. Items with DI values below

0.2 were deemed to have poor discriminatory power and were

subsequently excluded to enhance the tool’s overall

performance.

Reliability was assessed through internal consistency and test–

retest methods. Internal consistency was measured using

Cronbach’s alpha, to determine the extent to which the

components of the tool collectively measured a single

underlying construct, with values above 0.7 indicating

acceptable reliability. 

Test–retest reliability was conducted to examine the tool’s

stability and reproducibility over time. The initial screening

was performed by the primary investigator on consenting

patients, followed by a second assessment by an independent

healthcare professional (dietitian) within 2 to 3 days. Both

assessors were blinded to each other’s evaluations to minimize

bias. Nutritional screening data from both assessments were

recorded and compared to evaluate the tool’s temporal

reliability.

2.4 Statistical Analysis

Demographic data are presented as means ± standard

deviations, while admission characteristics and categorical

variables are expressed as percentages. The item

discrimination index (DI) and Cronbach’s alpha were

calculated to assess reliability and internal consistency.

Pearson’s correlation coefficient (r) was employed to evaluate

the tool’s validity.

2.5 Ethical Approval

The study was approved by the Institutional Ethics Committee

(IEC) of Sri Sathya Sai Institute of Higher Learning, Anantapur

(Reg. No. ECR/616/Inst/AP/2014/RR-22). Permission to conduct

the study at Sri Sathya Sai Institute of Higher Medical Sciences,

Puttaparthi, was granted under reference number SSSIHMS-

PG/HR/21/196.

3 Results and Discussions

3.1 An online survey on knowledge, attitudes and practices

associated with nutritional screening and assessment

The results of the respondent's survey conducted on a total of

50 respondents were categorized into three age groups. The

majority (44%) of healthcare professionals were aged between

30–40 years, 38%  in the 20–30 years age category and 18%

belonging to the 40–50 years age group (Fig. 1). Survey

respondents  comprised 68% clinicians and dietitians, 13%

interns, 13% registered dietitians, and 6% student interns (Fig.

2). Among the respondents, 50% were employed in

multispecialty hospitals, while 31% worked in super-specialty

hospitals. A smaller proportion, 19%, were associated with

private clinics or centers (Fig. 3). This distribution suggests

that the majority of respondents were affiliated with large,

structured healthcare institutions, which may influence their

familiarity with formal nutritional screening practices and

protocols(15).

Screening practices of respondents revealed,  85%

predominantly comprising dietitians and dietary assistants,

screened the patients routinely. However, limited involvement

of nursing staff (15%) reflects a missed opportunity for

interprofessional collaboration. Given that early detection

often occurs during nursing assessments, cross-training

programs(17) could enhance screening efficacy and

coverage(16). This distribution highlights that most responses

were obtained from dietitians and clinicians, ensuring relevant

and informed insights into the use and perception of

nutritional screening tools (Fig. 4).

From the survey, 87% of the respondents were aware of the

usage and the need for a nutritional screening tool, and 13% of

respondents strongly believed that nutritional screening leads

to suitable nutritional intervention. The majority of

respondents (93%), believed nutritional screening is an

important step after admission and before discharge.   The

survey revealed that 100% of the respondents were aware of at
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least one nutritional screening and assessment tool. This

indicates a high level of general awareness among the

respondents regarding the importance and existence of such

tools in clinical or nutritional practice.

Fig. 1: Age groups of the respondents

Fig. 2: Nature of work of the  respondents

Fig. 3: Work set up of the respondents

Fig. 4: Nutrition screening by respondents

Based on the survey, 20% were unsure about the usage and

application of screening tools, MUST, (anthropometry,

biochemical, clinical) ABC, SGA, Global Leadership Initiative

on malnutrition (GLIM), MNA, Pediatric Nutrition Screening

Tool (PNST), NRS2002, and Short Nutritional Assessment

Questionnaire (SNAQ) were the most preferred tools across

different hospital setups. Modified screening tools were being

used by 35% of respondents, while 15% performed screenings

manually based on height and weight. Validity and reliability

of screening tools was reported by 67% and 13% reported the

lack of validity in the tools used.

Consistent with prior research emphasizing early screening

upon admission as essential for timely and adequate

nutritional care, a recent multi-center study also

recommended optimizing dietitian-to-patient ratios and

adopted simple, rapid first-line screening tools tailored for

Indian healthcare settings(18).  Open-ended suggestions were

solicited regarding the items necessary for effective nutritional

screening. Respondents' suggestions included the GLIM

criteria, causes of weight loss or gain, nutritional knowledge

and education, albumin levels, ideal body weight, and

electronic health records as items necessary for nutritional

screening.

Awareness of validated tools such as MUST (83%), SGA (50%),

and NRS-2002 (60%) was moderate, and respondents

demonstrated a solid foundational knowledge (Table. 1). Their

knowledge extended to the validity, reliability, and

comprehension of these tools, suggesting exposure to and

experience with these instruments in clinical settings.

However, a notable gap was observed between the recognition

of clinical indicators and the perceived ease of measurement

for the tools MUST (47%), SGA (40%), and NRS-2002 (40%).

This mirrors global findings that while professionals

understand the components of malnutrition, operationalizing

them remains a challenge due to time constraints, subjective

assessments, or lack of training(19).
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Table 1: Knowledge of subjects on existing nutritional screening

tools

Popular
screening 
tools

Aware
(Yes/No) 
(%)

Validity
(%)

Easy and
convenient
(%)

MUST 80 60 47

NRS 2002 60 47 40

SGA 53 47 40

Therefore, it is important to emphasize the use of nutrition

screening and assessment tools at both admission and

discharge to address malnutrition and reduce adverse health

outcomes among hospitalized patients. Similarly, a study by

Zang et al. (2023)(20) used modified nutrition scores to assess

nutritional status and effectively measure clinical health

outcomes in COVID-19 patients. The results indicated that

many clinicians are adapting existing tools to suit the specific

needs of their hospital settings and patient populations. For

example, Bellanti et al. (2020)(21) aimed to modify screening

and assessment tools to better evaluate the presence of

sarcopenia. In line with these findings, the present study

supports the modification of screening and assessment tools

to enhance their relevance, usability, and effectiveness in

clinical practice.

3.2 Development of modified nutritional screening tool

Based on insights from the KAP study and extensive literature

review, a tool comprising 10 items was developed and

evaluated. The characteristics of patients recruited for this

study are shown in (Table. 2). The patients were selected based

on the inclusion and exclusion characteristics. The prevalence

of malnutrition among cardiac patients is limited(5, 22).

Studies highly recommend screening of cardiac patients on

admission(23). A total of 173 (70% cardiology;29% CTVS)

patients (Men: Women-64:36, aged 47.76 ± 9.63 years) were

assessed in developing and evaluating the modified nutritional

screening tool. 

On admission, based on body mass index (BMI), the study

found 36% of the patients are undernourished, 48% of patients

have normal BMI and 16% patients were overnourished.

(Table. 2) shows that study sample consisted of 70% of

cardiology patients and 30% of cardiovascular thoracic

patients (CTVS) present with comorbidities such as diabetes

(19%), hypertension (7%), renal (3%), diabetes and

hypertension (18%)(24).

A modified nutritional screening tool revealed 35% of the

patient population on admission were at low risk, 59 % were at

medium risk and 7 % were at high risk of malnutrition (Fig. 5).

Numerous modified nutritional screening tools have been

developed to address specific population needs based on

disease type, age group, and hospital setting. For effective

clinical use, these tools must be simple, quick, and validated

for their target population. The IAPEN through the Chennai

Declaration, emphasized the need for a context-specific,

streamlined nutritional screening tool suitable for Indian

healthcare settings(14).

Table 2: Patient Characteristics and Admission Details (n = 173)

Variable Value (Mean ± SD or
%)

Age (years) 47.76 ± 9.63

Gender (M: F) 64:36

Height (cm) 158.62 ± 14.48

Weight (kg) 60.34 ± 13.36

BMI (kg/m²) 23.69 ± 4.09

Unintentional weight loss 0.13 ± 0.34

Smoking/alcohol/tobacco use 0.25 ± 0.46

Cardiac family history 0.22 ± 0.42

Non-vegetarian consumption 0.77 ± 0.42

Clinical symptoms 0.75 ± 0.55

Comorbidity (overall) 0.64 ± 0.78

Comorbidity details:

– Diabetes 19%

– Hypertension 7%

– Renal 3%

– Diabetes + Hypertension 18%

Insignificant lab values 1.12 ± 0.80

Surgery performed or planned 0.39 ± 0.61

Enteral/parenteral 
nutrition recommended

0.01 ± 0.15

Admission type:

– Cardiology 70%

– Cardiothoracic and Vascular Surgery
(CTVS)

30%

*Values are presented as Mean ± Standard Deviation (SD) for continuous variables and

percentages for categorical data.
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Fig. 5: Modified nutritional screening tool scores

Comparative evidence from non-cardiac populations supports

this approach. For instance, the modified Patient-Generated

Subjective Global Assessment (mPG-SGA) was developed and

validated specifically for cancer patients, demonstrating

improved accuracy in assessing their unique nutritional

risks(15). Similarly, the modified NUTRIC (mNUTRIC) score has

been shown to independently predict nutritional risk among

patients admitted to surgical intensive care units, aiding in

early intervention and improved outcomes(25). These

examples highlight the importance of tailoring nutritional

tools to specific clinical populations, reinforcing the rationale

for modifying and validating a screening tool specifically for

cardiac patients in Indian hospitals, resonating with the

present study.

3.3 Reliability and validity of a modified nutritional

screening tool

Discrimination index (DI) and Cronbach’s alpha were

estimated to assess the consistency of the modified tool and to

select appropriate items for the modified tool. (Table. 3)

showed that out of the 10 items, 2 items scored DI below 0.2,

however, they were retained due to their theoretical

importance.

Test-retest validity was investigated in 173 patients. The means

of both tests were quite close. There is high correlation

(Pearson correlation: 0.9768) between the two tests (close to

1). The p-value is 0.0585, which is slightly above 0.05. The

mean scores ranged from 0.01 ± 0.15 for enteral/parenteral

nutrition recommendation to 1.12 ± 0.81 for insignificant lab

values. DI values indicated moderate to high item

discrimination, with comorbidity (DI = 1.02) and insignificant

lab values (DI = 0.91) showing the highest discriminative

power. The item on unintentional weight loss had the lowest

DI (0.14), indicating limited contribution to the overall scale

differentiation.

Cronbach’s alpha if item deleted ranged from 0.74 to 0.99,

suggesting that the removal of most items would not

significantly improve internal consistency. Notably,

unintentional weight loss and enteral/parenteral nutrition had

the highest alpha values if deleted (0.96 and 0.99

respectively), suggesting weaker internal consistency

contributions. Overall, the internal consistency of the tool

remained acceptable, with most items supporting scale

reliability.

Although the p-value for some items was slightly above 0.05,

indicating marginal non-significance, this suggests a potential

but inconclusive association with the overall reliability of the

tool. These items may not strongly impact internal consistency

but should be carefully interpreted rather than immediately

excluded. Given the overall acceptable Cronbach’s alpha, the

tool remains reliable, though future studies with larger

samples may clarify the contribution of such borderline items.

Table 3: Internal consistency of the modified nutritional

screening tool (n=173)

Nutritional
screening 
tool items

Mean
Score 
±
Standard 
Deviation

Discrimination
Index 
(DI)

Cronbach’s
alpha if 
item deleted

Body mass index 0.70±0.72 0.4 0.74

Unintentional 
weight loss

0.13±0.34 0.14 0.96

Smoking, alcohol, 
tobacco

0.25±0.46 0.36 0.93

Cardiac family 
history

0.21±0.41 0.27 0.94

Non veg 
consumption

0.77±0.42 0.23 0.95

Clinical symptoms 0.75±0.55 0.38 0.91

Comorbidity 0.63±0.78 1.02 0.8

Insignificant 
lab values

1.12±0.81 0.91 0.79

Surgeries performed
or planned

0.32±0.48 0.27 0.94

Enteral/parenteral 
nutrition

0.01±0.15 0.04 0.99

*Values are presented as Mean ± Standard Deviation (SD). DI refers to the Discrimination
Index, indicating the ability of each item to differentiate between groups. Positive DI
values suggest good discrimination, while negative values indicate poor or inverse

discrimination.

Numerous studies have highlighted the importance of

tailoring nutritional screening tools to specific population

needs, including disease conditions, age groups, and

healthcare settings(26). A consistent recommendation across

the literature is that effective tools must be easy to use,
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practical for routine clinical workflows, and validated for the

target population. 

4 Conclusion 

The modified nutritional screening tool was successfully

developed and validated, demonstrating strong reliability,

construct validity, and excellent test–retest consistency (r =

0.97), confirming its effectiveness in accurately identifying

malnutrition risk at hospital admission. Its time-efficient,

non-invasive, and resource-conserving design makes it highly

suitable for routine clinical application in busy hospital

environments. When implemented among cardiac patients,

the tool not only facilitates early detection of nutritional risk

but also helps in planning timely, individualized nutritional

interventions and helps in clinical decision-making.

The tool’s validation included internal consistency analysis

(Cronbach’s alpha = 0.70–0.90) and discrimination index

testing, which led to the refinement of items and strengthened

its psychometric robustness. However, a key limitation was the

potential for response bias, where patients may have provided

socially desirable or inaccurate answers. Future studies should

aim on refining or replacing bias-prone items through iterative

pilot testing to enhance the tool’s accuracy and reduce the risk

of socially desirable responses.

Future studies should focus on multicentric validation of the

modified nutritional screening tool across diverse hospital

settings to enhance generalizability. Additionally, the tool

should be tested in patients with other disease conditions

beyond cardiology to evaluate its applicability and predictive

accuracy in broader clinical contexts. Incorporating larger and

more diverse samples will also strengthen the tool’s reliability

and validity.

This study marks a significant advancement in context-specific

nutrition screening practices and underscores the tool’s

relevance in improving malnutrition detection in Indian

hospitals. Future efforts should aim at integrating the tool into

national hospital protocols, with potential adaptation as a

scalable and efficient nutritional screening model for broader

implementation in global healthcare systems.
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