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            Abstract

            
               
It’s very well documented that malnutrition is an independent risk factor that has an impact on treatment outcomes and further
                  influences the quality of life and survivorship. Nutritional attention with timely intervention is an integral component of
                  patient care which corresponds to improved disease outcomes. Adequate nutrition not only provides economic and physiological
                  benefits but also ensures psychological comfort throughout the patient’s journey and during and after treatment. Evaluation
                  of the patient’s nutritional status is critical in determining the nutritional prescription for the patient. Several studies
                  indicate early identification of malnourished patients or at risk of malnutrition is the key to begin timely and adequate
                  nutrition attention. This multi-centre study attempted a nationwide online survey on malnutrition screening from 19th November
                  to 18th December 2022. Out of 644 responses received, 443 were considered for analysis, and 201 were excluded. Responses from
                  hospitals with less than 50 beds and multiple entries from the same hospital were not considered for analysis. Out of 443
                  hospitals, 287 (64.7%) were accredited and 156 (35.2%) were non-accredited. It was observed in the survey that nutritional
                  screening (NS) was performed in 361 (81.5%) hospitals out of 443. A majority (90.9%) of the accredited hospitals (n=261) undertook
                  regular NS as opposed to government and charitable trust hospitals (n=100).  For NS, 47.4% of accredited and 22.4 % of non-accredited
                  hospitals used a single screening tool of choice. There were 26 non-accredited hospitals with no dietician service. The average
                  number of dieticians in accredited hospitals and non-accredited hospitals were 4.4±3.94 SD and 2.3±3.93 respectively. The
                  dietician-patient ratio in accredited and non-accredited hospitals was 1:73, and 1:212 respectively. Conclusion: Adequate
                  and standard NS practices are lacking in both accredited and non-accredited hospitals with a poor dietitian-to-patient ratio.
                  We propose a better dietician-patient ratio and a simple and rapid first-line tool to detect malnutrition in patients in Indian
                  healthcare setups where there is a massive influx of patients to be matched with multifaceted socio-economic issues and fewer
                  staff. 
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               Introduction

            Nutritional care is an inherent component of a basic and systematic approach to reveal the medical indication of nutritional
               therapy for hospitalised patients which is elicited with timely nutritional screening 1. Hospital-based Malnutrition has been a worldwide challenge and reality. Globally, the burden of malnutrition ranges from
               10 % to 50 % among hospitalised patients with many reporting a further decline in the nutritional status during hospital admission
               2, 3, 4, 5. Early nutrition support is needed to attenuate the metabolic response to stress among acutely ill patients and prevent oxidative
               injury 6. Nutrition support has evidently improved the clinical outcome in acutely ill patients, and thus it is important to identify
               malnutrition through nutritional screening correctly 7. Early and prioritised identification of patients at risk of malnutrition using an easy-to-use tool by a clinical dietitian
               is crucial to start timely and adequate nutritional support 8. 
            

            Adverse clinical outcomes are observed due to altered physiological function as a consequence of malnutrition. This is further
               evident in malnourished hospitalised patients especially surgical and elderly who have complications. The mortality rates
               of these patients are four times higher than the well-nourished patients. The hospital stay for these patients is longer compared
               to well-nourished patients, leading to increased treatment costs by nearly 25 % 9. In 2007, ICD 9 codes, malnutrition is recognized as a separate disease with an ICD code of 260-269, thus further supporting
               the need to identify and combat malnutrition 10.
            

            The purpose of NS was described by the European Society for Clinical Nutrition and Metabolism and American Society for Parenteral
               and Enteral Nutrition as a process that supports to predict the possibility of a better or worse outcome consequently due
               to nutritional factors, and to determine whether nutritional treatment provided is likely to be influence 11. The importance of NS is well-researched and has been included in several international guidelines 12. Unfortunately, there is still a lack of routine NS in hospitals thus leading to unmet nutritional goals for people with
               malnutrition and those at risk of malnutrition 12. Limited studies have been conducted in India to identify/elicit the prevalence of NS in hospitals and healthcare setups.
            

            There are many validated tools for NS and assessment that exist for the identification of patients who are malnourished or
               at risk of malnutrition. Among the various tools, Malnutrition Screening Tool (MST) is a simple instrument developed to identify
               patients at risk of malnutrition 13. Pertained to the MST, the Malnutrition Universal Screening Tool (MUST) was developed to detect both undernutrition and obesity
               in ambulatory settings 14. For the elderly population, Mini Nutritional Assessment – the Short Form (MNA-SF) and GNRI (Geriatric Nutritional Risk Index)
               was developed 15, 16. The Nutritional Risk Screening (NRS-2002) tool is another preferred tool for hospitalised patients 17. 
            

            These existing tools have certain limitations, especially in large hospitals healthcare setups, and institutes with limited
               staff, or dieticians. ﻿Screening tools such as MST and NRS-2002 use anthropometric measurements which are sometimes unreliable
               because of underlying oedema and use history of dietary intake/weight loss which is dependent on the patient's memory 7, 17. ﻿In the case of MUST, the score cannot be calculated if the unplanned weight in the past 3 – 6 months is not recalled by
               the patient 18, whereas NRS derives most of its scores from food intake data. These tools (NRS-2002, MUST, MST) are well assessed and validated
               in various scenarios, including randomized controlled trials, and found to be highly reliable however inaccurate completion
               or calculations of parameters, and skill levels of the healthcare staff using them may become a barrier for busy healthcare
               staff in the wards 19. ﻿
            

            It has been revealed that even if different tools account for the equivalent percentage of malnourished patients, there is
               a difference in the number of subjects identified at risk 20. Therefore, there’s a lack of a NS tool, especially in Indian healthcare setup scenarios which is easy to administer and
               gives reliable results while eliminating patient recall bias 21. 
            

            The purpose of a NS is to indicate the patient’s nutritional issue and the need for nutritional intervention. It should not
               be used to assess nutritional status and establish the severity of malnutrition, both of which are the next steps in the nutrition
               care process.
            

            Hence, a quick and precise screening of malnutrition is the need of the day to improve the prevalent poor nutritional status
               in the country, especially in hospitalized patients 22. Ideally, the nutritional screening method should be easy to perform with no special skill requirements, should be practical,
               non-invasive, with no requirement of examination devices, should be feasible at the bedside, with good sensitivity, specificity,
               and predictive validity to yield immediate results.
            

            Worldwide hospital accreditation programs have contributed immensely in improving the quality of medical care and improving
               patient safety. The two most common accreditation systems are the Joint Commission International (JCI) and National Accreditation
               Board for Hospitals & Healthcare Providers (NABH). NABH is the most necessary benchmark of the Quality Council of India (QCI)
               that is based on the ideas of International Accreditation Standards like JCI, The Australian Council on Healthcare Standards
               (ACHS), and so forth. Accredited hospitals have fared better in providing clinical nutrition services to patients compared
               to non-accredited healthcare setup 23.
            

            The aim of this study is to identify, describe and analyse the issues in the nutrition care process of adult patients visiting
               a hospital or having been admitted for treatment more so in an Indian scenario. The issues are classified into two areas 1)
               Absence of standard malnutrition screening protocols followed in varied Indian Hospitals and 2) Insufficient dietician staff
               available for nutrition care services in the health care settings. 
            

         

         
               Methodology

            This multi-centre online survey study analyses status of nutrition screening services and the availability of dieticians for
               nutrition care services at hospitals and health care centres in India. To collect systematic and comprehensive data to understand
               the malnutrition screening pattern across India and the present scenario on the dietician-patient ratio in varied hospitals
               and health care units, a nationwide online survey was conducted. A close-ended questionnaire divided into two main categories
               was formed. Questions were framed basically to understand 1) the prevalence of Nutrition Screening in the varied Indian Hospital
               scenario and 2) to study the staffing of dieticians in hospitals as per patient strength across different healthcare setups.
               Data was collected with the help of an online questionnaire sent to dietetics practitioners in different hospitals and to
               other health care professionals (HCP). Hospitals where dieticians were not available or not employed as staff, this survey
               was shared with the respective health care professionals (HCP). When HCP couldn't be contacted, the survey information was
               collected by telephonic call. Data entry and statistical analysis were performed. Descriptive data were expressed as numbers
               and percentages (%) and continuous variables were expressed as mean.
            

         

         
               Results

            The online survey questionnaire was responded by 644 clinical experts including, dieticians, physicians, and professional
               administrators from hospitals across 120 cities in India. Four hundred forty-three responses were considered for analysis.
               Thirty-one responses did not answer about NS details, responses from hospitals with less than 50 beds, and multiple entries
               from some hospitals were excluded from the evaluation for this study. 
            

            The survey responses from hospitals were categorized as accredited 287 (64.7%) and non-accredited 156 (35.2%) hospitals. The
               survey revealed that NS was performed in 361 (76.2%) hospitals out of 443 hospitals. NS was more regular in accredited hospitals,
               90.3 % (n=261), and was grossly neglected in government and charitable trust managed hospitals as out of the data collected,
               only 100 (64.1%) hospitals performed nutrition screening. There were a significant number of patients who visited the nutrition
               clinic without formal NS for dietary advice either in their own interest or were guided by some other patient or were referred
               by doctors or health care professionals (HCP) when patients asked nutrition related questions. Thus, NS was not done regularly
               in both the hospital categories selected for this study. 
            

            
                  
                  Table 1

                  
                     Details of responses nutrition screening and dietitian patient ratio
                     
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                               Accredited
                              
                           

                           
                        
                        	
                              
                           
                           
                               Percentage
                              
                           

                           
                        
                        	
                              
                           
                           
                               Non accredited
                              
                           

                           
                        
                        	
                              
                           
                           
                               Percentage
                              
                           

                           
                        
                        	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                           
                               Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Number of hospitals

                           
                        
                        	
                              
                           
                            287

                           
                        
                        	
                              
                           
                            65%

                           
                        
                        	
                              
                           
                            156

                           
                        
                        	
                              
                           
                            35%

                           
                        
                        	
                              
                           
                            443

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Beds

                           
                        
                        	
                              
                           
                            91889

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            75678

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            167567

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Dietitians

                           
                        
                        	
                              
                           
                            1264

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            357

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1621

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Ratio

                           
                        
                        	
                              
                           
                            1: 73

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1: 212

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1:103.4

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Average Dietitians per hospital

                           
                        
                        	
                              
                           
                            4.4

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            2.3

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            3.6

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Screening Done

                           
                        
                        	
                              
                           
                            261

                           
                        
                        	
                              
                           
                            90.90%

                           
                        
                        	
                              
                           
                            100

                           
                        
                        	
                              
                           
                            64.10%

                           
                        
                        	
                              
                           
                            361

                           
                        
                        	
                              
                           
                            81.49%

                           
                        
                     

                     
                           	
                              
                           
                            Not Done

                           
                        
                        	
                              
                           
                            26

                           
                        
                        	
                              
                           
                            9.1

                           
                        
                        	
                              
                           
                            56

                           
                        
                        	
                              
                           
                            35.80%

                           
                        
                        	
                              
                           
                            82

                           
                        
                        	
                              
                           
                            18.51%

                           
                        
                     

                     
                           	
                              
                           
                            Single Tools

                           
                        
                        	
                              
                           
                            136

                           
                        
                        	
                              
                           
                            47.39%

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            22.44%

                           
                        
                        	
                              
                           
                            171

                           
                        
                        	
                              
                           
                            38.60%

                           
                        
                     

                     
                           	
                              
                           
                            Multiple Tools

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            8.01%

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            2.56%

                           
                        
                        	
                              
                           
                            27

                           
                        
                        	
                              
                           
                            6.09%

                           
                        
                     

                     
                           	
                              
                           
                            No screening tool

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            4.18%

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            12.18%

                           
                        
                        	
                              
                           
                            31

                           
                        
                        	
                              
                           
                            6.99%

                           
                        
                     

                     
                           	
                              
                           
                            Referred by other patients

                           
                        
                        	
                              
                           
                            76

                           
                        
                        	
                              
                           
                            26.48%

                           
                        
                        	
                              
                           
                            66

                           
                        
                        	
                              
                           
                            42.31%

                           
                        
                        	
                              
                           
                            142

                           
                        
                        	
                              
                           
                            32.05%

                           
                        
                     

                     
                           	
                              
                           
                            Random Questions

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            13.93%

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            20.51%

                           
                        
                        	
                              
                           
                            72

                           
                        
                        	
                              
                           
                            16.25%

                           
                        
                     

                  
               

            

            For NS, different hospitals used different screening tools, (n=136) 47.4% of accredited hospitals, and (n=35) 22.4 % non-accredited
               hospitals used a single screening tool whereas, 23 (8.01%) accredited and 4 (2.56%) non-accredited hospitals used multiple
               NS tools. There were a few accredited n=12 (4.18%) and n=19 (12.18%) non-accredited hospitals that did not use any NS tool.
               In 16.25% hospitals, patients were just asked some random questions regarding issues with food consumption and if there are
               any, then the concern would refer to dieticians for nutrition advice. But, to note here that many patients who required nutrition
               care may have been left out for dietetic reference in the process.  
            

            The average number of dieticians in accredited hospitals and non-accredited hospitals were 4.4 and 2.1 respectively. The dietician-to-patient
               ratio in accredited and non-accredited hospitals were 1: 73, and 1: 212 respectively.
            

         

         
               Discussion

            The prevalence of malnutrition depends on the type of disease and is present in a highly variable percentage (between 20-80%)
               of patients admitted to hospitals.24 There is a lack of data on the prevalence of hospital malnutrition screening in patients undergoing treatment in India. The
               aim of our study was to report for the first time a large-scale pattern of malnutrition screening, and available dietitian
               service in Indian hospitals. Our study survey was received in all 474 hospitals from 137 cities pan India. Out of 474 responses,
               31 responses were incomplete. In all we found that there was no standard pattern of NS that was followed, in terms of regular
               screening, uses of the screening tool, and available dietician services in both accredited and non-accredited hospitals. The
               NS was performed in 90.3% (n=261) accredited hospitals and just n=100 (64.1%) non-accredited hospitals. Non-accredited hospitals
               (n=156) were managed by the government charitable trusts and some private hospitals.  
            

            Global studies strongly indicate that prevalence of malnutrition in cancer patients can be up to 70% and even more 25, 26. It also estimated 10–20% of cancer patients’ deaths are related to malnutrition and not the malignancy itself 24. Hence, we extracted the data of cancer specialised hospitals from the surveyed list. (Table  2). There were overall 67 cancer specialised hospitals and/or were listed in the national cancer grid website from 474 centres
               surveyed. Out of 67 hospitals, 10 hospitals had accreditation and 57 were non-accredited. The total cumulative number of beds
               and dieticians employed in these accredited and non-accredited cancer specialised hospitals was 1199 beds with 22 dietitians
               and 33812 beds with 83 dieticians respectively. Evaluation of nutritional risk in cancer patients is important due to the
               potential side effects of the treatment. The dietician-to-patient ratio was 1:54 and 1:407 in accredited and non-accredited
               hospitals respectively. There were 23 non-accredited hospitals that had no dietician services available and there were in
               total 17 hospitals with only one dietician.
            

            

            

            
                  
                  Table 2

                  
                     Details of cancer specialized hospitals
                     
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                              Accredited
                              
                           

                           
                        
                        	
                              
                           
                           
                              Non accredited
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Total hospital responses

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            57

                           
                        
                        	
                              
                           
                            67

                           
                        
                     

                     
                           	
                              
                           
                            Beds

                           
                        
                        	
                              
                           
                            1199

                           
                        
                        	
                              
                           
                            33812

                           
                        
                        	
                              
                           
                            35011

                           
                        
                     

                     
                           	
                              
                           
                            Total No of Dieticians

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            83

                           
                        
                        	
                              
                           
                            105

                           
                        
                     

                     
                           	
                              
                           
                            Dietitian Patient Ratio

                           
                        
                        	
                              
                           
                            1: 54

                           
                        
                        	
                              
                           
                            1: 407

                           
                        
                        	
                              
                           
                            1: 333 

                           
                        
                     

                     
                           	
                              
                           
                            Average of Dietitians per hospital

                           
                        
                        	
                              
                           
                            2.2

                           
                        
                        	
                              
                           
                            1.5

                           
                        
                        	
                              
                           
                            1.6

                           
                        
                     

                     
                           	
                              
                           
                            Hospitals with no dietitian service

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            23 (34.3%)

                           
                        
                     

                     
                           	
                              
                           
                            Hospitals with single dietitian

                           
                        
                        	
                              
                           
                            7 (70.0%)

                           
                        
                        	
                              
                           
                            17 (29.8%)

                           
                        
                        	
                              
                           
                            24 (35.8%)

                           
                        
                     

                  
               

            

         

         
               Conclusion

            Adequate and standard nutritional screening practices are lacking in both accredited and non-accredited hospitals with a poor
               dietitian to patient ratio. We propose a better dietician-patient ratio and a simple and rapid first-line tool to detect malnutrition
               in patients in Indian healthcare setups where there is a massive influx of patients to be matched with multifaceted socio-economic
               issues and fewer staff. This multi-centre study poses to reflect that more research, ease of screening tool, early identification
               of malnutrition, more in-depth need for adhering to nutritional care pathways to reduce malnutrition for better clinical outcomes
               and survival of patients is way forward as modifiable determinants that requires better hospital nutrition protocols and better
               dietitian to patient ratio.
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