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ABSTRACT  

Background 

At admission, malnutrition in hospitalised adults is a highly prevalent problem and has been 

associated with adverse clinical outcomes. Therefore, nutritional risk screening has been 

recommended as a quick and easy way to improve the detection and treatment of malnutrition 

in this population. By the time of discharge, malnutrition prevalence has been shown to 

increase. The European Society for Clinical Nutrition and Metabolism (ESPEN) recommends 

the Nutritional Risk Screening Tool-2002 (NRS-2002) for the identification of patients at risk of 

malnutrition in all hospital settings. Amidst the high rates of malnutrition documented worldwide 

and its associated consequences, little is known on this topic in the Ghanaian hospital setting. 

The aim of this study was to determine the prevalence of adult hospital malnutrition on 

admission and discharge, the association between nutritional risk and patient outcomes, as well 

as the identification of at-risk patients by hospital staff for immediate referral for nutritional 

support.  

Methods 

Over a five-month study period, adult patients newly admitted to the Korle Bu Teaching Hospital 

(KBTH) (≥18 years) with a minimum length of stay of 24 hours were recruited. Patients were 

screened according to the NRS-2002 within 48 hours of admission. Nutritional risk was defined 

as an NRS-2002 score ≥3. Length of stay in hospital (LOS) was captured for every patient. For 

patients that stayed longer than seven days, other clinical outcomes (complications and 

mortality) were recorded until discharge or compulsory date of discharge, day 28 for patients. A 

subsequent follow-up was done via telephone call to a subsample one month after discharge to 

assess the impact of malnutrition after discharge. The additional outcome of readmissions was 

included at this stage. 

Results and discussion 

A total of 402 patients, predominantly female (56.5%), were included. The mean age was 47.1 ± 

15.9 years and mean LOS was 8.6 ± 0.3 days. Nutritional risk defined as a function of the NRS-

2002 was very high (71.4%) ranging from 62.5% in the cardiothoracic unit to 81.2% in the 

department of general medicine. Nutritional risk was associated with a significantly prolonged 

LOS (9.70 days versus 5.95 days, p<0.001, d=0.74) and adverse clinical outcomes during 

hospitalisation and one month after discharge.’ The incidence of complications (7.8%) and 

mortality (7.2%) occurred only in those that were at nutritional risk during hospitalisation 

(p=0.002 each). Additionally, deaths occurred only in the at-risk group (8.1%, p=0.002) one 
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month after discharge. The rates of complications were greater in the group that was not at 

nutritional risk compared with the at-risk group although the difference was not statistically 

significant (10% versus 2.7%, p=0.625). Readmission rates were significantly greater in the 

group that was not at nutritional risk, but this occurred in only one out of the 10 patients that 

were not at nutritional risk compared to 10 out of the 123 patients that were at nutritional risk 

(p=0.012). The prevalence of nutritional risk did not change at discharge (n=172). More than 

93% of the nutritionally at-risk patients were undetected for nutritional risk by attending 

physicians and hence were not referred for nutritional support. 

Conclusion and recommendations 

There was a high prevalence of nutritional risk in this study population, all of whom should have 

been referred for immediate dietetic assessment and possible nutritional support. NRS-2002 

was predictive of LOS, which is a surrogate measure of patient recovery in at-risk patients. In 

general, the incidence of adverse clinical outcomes was associated with being at nutritional risk. 

Considering the alarming high prevalence of nutritional risk, education of hospital staff on the 

identification and prompt referral of nutritionally at-risk patients is warranted. Local and national 

hospital policies should make the practice of nutritional screening mandatory and the dietetic 

department should be supported to deal with optimising patients’ nutritional status.  

KEYWORDS 

Malnutrition, nutritional risk, NRS-2002 score, LOS, complications, hospital readmissions, 

mortality  
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CHAPTER ONE:  INTRODUCTION 

1.1 General Introduction 

A balanced and optimal nutritional status is an important foundation of good health for all groups 

of people at any phase of life (Beck et al., 2002). In the hospitalised patient, an optimal 

nutritional status can be offset by the acute or chronic disease condition, causing rapid loss of 

weight and thereby predisposing the patient to nutritional risk, which may result in eventual 

malnutrition specifically undernutrition (Norman et al., 2008; Steenhagen, 2015). Several 

strategies to provide adequate nutritional care of patients and to manipulate patient outcome 

have evolved but have proved inadequate amidst prevailing non-compliance with sound 

nutritional care practices (Souza et al., 2015). 

Worldwide prevalence rates of malnutrition amongst hospitalised patients are alarmingly high. 

Between 20% and 60% of hospitalised patients worldwide are malnourished as a result of a 

condition termed disease-related malnutrition (DRM) (Barker et al., 2011; Hébuterne et al., 

2014; Jensen, 2010; Planas et al., 2016; Sorensen et al., 2008; Tangvik et al., 2015; White et 

al., 2012). In studies conducted in Europe, North and South America and Asia, regardless of the 

differences in clinical settings, unique patient populations and the use of different diagnostic 

criteria for classifying malnutrition, the findings have led to consistently disturbing prevalence 

rates (Correia et al., 2017; Fávaro-Moreira et al., 2016; Sorensen et al., 2008; Yang et al., 

2016). Malnutrition is described as a condition caused by inadequate nutrition due to the 

reduced intake, absorption or assimilation of nutrients that alters body composition (decreased 

fat-free mass) and body cell mass, leading to suboptimal physical and mental function as well 

as impaired clinical outcomes from disease’’ (Sobotka, 2012). In acute or chronic illness, there 

may be disease-specific inflammation and metabolic alterations whose effects on malnutrition 

are more pronounced amongst a host of other factors, including surgical procedures, appetite 

loss, insufficiency in food intake, depression and increased age (Norman et al., 2006; Norman  

et al., 2008).  

The reasoning behind the interest in a good nutritional status in disease is based mainly on the 

benefits an optimal nutritional status confers on the patient. In this regard, several studies, 

including a systematic analysis, have reported the importance of a good nutritional status in 

several groups of patients, including orthopaedic, medical and surgical patients (Freijer et al., 

2013; Gupta, 2011; Lim et al., 2012; Michalak et al., 2016; Shahin et al., 2010). In these 

patients, clinical outcomes that were positively impacted included an improved appetite, better 

wound healing, a boosted immune system, maintenance of muscle mass, a better survival rate, 

decreased length of stay in hospital (LOS), lower non-elective readmissions and reduced 
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hospitalisation costs. These clinical outcomes are commonly used as surrogate measures of a 

patient’s well-being. In contrast, a recent systematic review and meta-analysis of 22 randomised 

controlled trials (RCTs) of 3736 patients has found nutritional therapy effective in increasing 

caloric and protein intake and body weight but with little effect on clinical outcomes overall 

except for non-elective readmissions (Bally et al., 2016). The other study outcomes included 

hospital-acquired infections, functional outcome and LOS. The studies under review were 

however of poor quality.  

On the other end of the spectrum in the hospitalised malnourished ill patient, poor nutrition 

intake and severity and duration of disease may lead to changes in body habitus and metabolic 

alterations associated independently with the patient’s risk of developing negative but potentially 

avoidable outcomes such as increased morbidity through impaired wound healing and infectious 

complications, LOS, higher mortality, greater health-care costs and a poor quality of life 

(Almeida et al., 2013; Norman K. et al., 2008; Ostrowska & Jeznach-Steinhagen, 2016). In a 

study conducted in 31 Spanish public hospitals, the prevalence of hospital malnutrition and 

associated costs in Spain (PREDyces) revealed that, overall, 23.7% of patients were 

malnourished (Álvarez Hernández et al., 2012). They had an increased LOS, especially in 

patients admitted without malnutrition, but who presented with malnutrition at discharge. The 

LOS was 15.2 days for those who were malnourished at discharge versus eight days for the 

well-nourished group throughout their hospital stay (p<0.001), with an associated additional 

hospital cost of €5,829 per patient. In this regard, malnutrition is an economic issue. 

Paradoxically, large numbers of patients at discharge, including previously well-nourished 

patients, would have deteriorated nutritionally whilst in the hospital (Allard et al., 2016; 

Braunschweig et al., 2000). These studies together illustrate the importance of the maintenance 

of a good nutritional status of patients whilst ill. 

Key to the success of nutritional care pathways for patients is referring patients to a dietitian to 

receive complete nutritional intervention. Available literature from Australia, however, shows that 

at least one third of patients at nutritional risk, including the general hospital population and 

patients with hip fractures, fail to be referred to dietetic services for appropriate treatment 

(Bohringer & Brown, 2016; Klemm et al., 2016). As is the practice in most developed countries 

such as Australia, dietetic referrals for complete nutritional assessment and intervention are 

done mostly by a medical officer (Gout et al., 2009). 

A myriad of personal factors and organisational factors have been pointed to as reasons for the 

poor nutritional status of patients (Cederholm et al., 2017; Holst et al., 2013). As early as the 

1970s, a landmark paper by Butterworth (1974) brought this to the attention of the medical 

community, where the level of awareness of patients’ nutritional status was reported to be poor. 
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The long-term consequences of malnutrition include increased rehabilitation needs and follow-

up visits after discharge (Marshall et al., 2016). Additionally, malnourished patients have a 

shorter survival time and/or higher readmission rates evident for up to three years post-

discharge (Gomes et al., 2016; Lim et al., 2012). 

An American Society for Parenteral and Enteral Nutrition (ASPEN) consensus paper which 

highlights the aetiology-based contribution of inflammation in disease recommends that 

adequate nutrition be provided in the hospital setting but that, inflammatory states must first of 

all, be addressed in patients stricken with acute or chronic disease (Jensen, 2010; White et al., 

2012). The three classifications of malnutrition include chronic starvation without inflammation in 

conditions such as anorexia nervosa, chronic and acute disease-associated malnutrition which 

elicit mild to moderate or severe degrees of inflammation, respectively. These include conditions 

such as organ failure in chronic disease-associated malnutrition or major infections in acute 

disease (White et al., 2012). A patient may transition from one to another of these 

classifications. 

International nutrition societies strongly recommend nutritional screening as that crucial first 

step in the nutritional care process for identifying nutritional risk before a definitive diagnosis 

through nutritional assessment is done (Cederholm et al., 2017). Nutritional Risk Screening 

Tools (NRSTs) are designed to detect risk of malnutrition (Cederholm et al., 2015; Kondrup et 

al., 2003a). They are generally quick to complete, often comprising two or three questions, and 

include non-invasive procedures which do not require special expertise. Of more than 70 

published nutritional screening tools for use in the hospital setting, the Nutritional Risk 

Screening Tool-2002 (NRS-2002) is graded highest as the most rapid, valid and reliable of all 

screening tools in its ability to predict sufficiently the incidence and severity of postsurgical 

complications, LOS, morbidity and mortality in several groups of patients, including acute care 

and gastrointestinal surgical patients (Raslan et al., 2010; Raslan et al., 2011; Schiesser et al., 

2008). The NRS-2002 was validated against 128 controlled nutrition trials in a retrospective 

study to evaluate whether it could distinguish patients with a positive clinical outcome due to 

nutrition intervention from those that showed no benefit from nutrition support (Kondrup et al., 

2003b). In this case it showed a high validity of predicting patient outcomes due to nutrient 

repletion or depletion as patients with an NRS-2002 of ≥3 were found to be the most responsive 

to nutrition depletion. It was rated with a Grade 1 recommendation for use in the hospital setting 

out of eleven NRSTs (Skipper et al., 2012). Several studies, including systematic reviews, have 

highlighted its high diagnostic accuracy of more than 80% in determining nutritional risk and 

feasibility in the hospital setting (Platek et al., 2015; Skipper et al., 2012). 
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The NRS-2002 comprises the following criteria: an impairment of nutritional status (weight 

loss>5% between one to three months), reduced Body Mass Index (BMI), recent changes in 

dietary intake in the previous week, severity of illness as a reflection of increased nutrition 

requirements and an age-component based on the nutritional frailty associated with age 

(Kondrup et al., 2003b). The NRS-2002 is widely used, particularly in European and Chinese 

hospitals (Cederholm et al., 2015; Jie et al., 2010). From the abundant literature on the need to 

identify nutritional risk early to avert poor clinical outcomes, it could be assumed that the 

benefits of identifying nutritional risk in patients is established practice in hospitals worldwide. 

This topic has however not been explored on the African content. 

1.2 Rationale for the study 

In the search of the literature on African prevalence studies, there are very few published 

findings on malnutrition rates for general adult hospital-based malnutrition (Asiimwe et al., 2015; 

Blanckenberg, 2012; Dannhauser et al., 2007; Niyongabo et al., 1999). Also, no NST has been 

validated for diagnosing nutritional risk on the African continent. At the same time, 

anthropometric measurements are very rarely taken in these hospitals (Antwi, 2008). The 

multicentre EuroOOPS study found a prevalence of risk of malnutrition between 13% and 100% 

in Libyan and Egyptian patients. These studies depicted vast heterogeneity in all the patient 

populations. An unpublished study conducted in the Tygerberg hospital in Cape Town, South 

Africa found that the NRS-2002 score performed better than six other internationally recognised 

nutritional screening tools in predicting clinical outcomes in critically ill patients (Blanckenberg et 

al., 2012). Another earlier unpublished South African study using the NRS-2002 observed high 

prevalence rates of 40-60% in the general hospitalised population (Dannhauser et al., 2007). In 

these studies, malnutrition was determined using the NRS-2002. Eastern African studies have 

reported malnutrition rates from 25% to 77.8% in varying populations of Human 

Immunodeficiency Virus or Acquired Immune Deficiency Syndrome (HIV/AIDS) infected 

individuals or heart failure patients (Amare et al., 2015; Asiimwe et al., 2015; Mulu et al., 2016; 

Niyongabo et al., 1999). These studies defined malnutrition by measures of BMI, mid-upper arm 

circumference (MUAC), serum albumin and triceps skinfold thickness. 

According to the most recent Ghana Demographic and Health Survey, the prevalence of 

community-based malnutrition was 16% undernutrition in both males and female adults (Ghana 

Statistical Service et al., 2015). This figure may be an indication of an equally high or even 

higher prevalence of undernutrition in the hospitalised Ghanaian adult population and also after 

discharge. Quantifying the prevalence of undernutrition in hospital and comparing this with 

available statistics in the community will help to reveal where to concentrate scare resources 

and manpower. Despite the substantial amount of literature available on prevalence rates in 
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other continents, a gap exists between the magnitude of nutritional risk in the Ghanaian 

hospitalised population and the consequences suffered throughout the continuum of medical 

care of patients. This research will also be one of the few in Africa to determine the prevalence 

of malnutrition rates in the general hospital setting in adults using the NRS-2002. Based on the 

high diagnostic accuracy of the NRS-2002 presented by studies including the one in the 

Tygerberg hospital in South Africa, the use of this tool in the acute-care and medical-surgical 

population is worthy of focus.  

The findings of this research will provide a framework of evidence around nutritional care so as 

to influence Ghanaian health professionals to give priority to the screening of all patients 

seeking treatment and then to provide them with early and adequate levels of nutrition support 

to reduce the rates of malnutrition amongst hospitalised patients. Theoretically and practically 

this is said to facilitate recuperation during hospitalisation and post-discharge as evidenced in a 

group of Australian patients with hip fractures treated by an early and more intensive approach 

compared with standard protocol within 48 hours of admission, for whom a significantly lower 

incidence of pressure injuries and a shorter LOS occurred (Klemm et al., 2016). When 

hospitalisation outcomes are improved, the overall financial toll on the patients and/or their 

families and hospital resources is lessened and money is spared for more productive use. 

The 2014 Research Priority Focus Areas of the ASPEN has been grouped into five sections. 

Three of those deal directly with malnutrition assessment, diagnosis and related outcomes 

(Chan, 2013). Additionally, Goal Two of the Sustainable Development Goals seeks to end all 

forms of malnutrition by 2030 and this includes the hospitalised population (International Council 

for Science & International Social Science Council, 2015). Conducting this study in the adult 

Ghanaian hospitalised population is therefore timely and relevant. A conceptual framework 

linking the rationale for the current research with the outcomes to be investigated has been 

captured in Figure 1-1 below: 
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Figure 1-1: A conceptual framework linking the rationale for the research with the outcomes to be measured
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1.3 Research aim 

The aim of this descriptive, observational, cross-sectional study was to determine the 

prevalence of risk of malnutrition in newly admitted adult patients on admission and discharge 

from hospital and the association thereof with selected in-hospital and post-discharge 

nutrition/medical indicators. 

1.4 Research objectives 

The objectives of this research were to: 

1. assess the prevalence of risk of malnutrition in adult patients on admission to hospital; 

2. describe the risk of malnutrition profile per different disease categories on admission; 

3. determine changes in risk for malnutrition that may occur during the course of 

hospitalisation; 

4. investigate the association between risk of malnutrition and in-hospital and post-discharge 

nutritional/medical indicators; and 

5. determine what percentage of nutritionally at-risk patients were referred for specialised 

nutrition support. 

1.5 Structure of this mini-dissertation 

This mini-dissertation will be presented in article format based on the postgraduate guidelines of 

the North-West University (NWU). It is made up of four chapters. Decimal numbers are used to 

number the headings to ensure a logical sequence. The directives of the NWU were strictly 

followed for the language format and referencing of this mini-dissertation. A full bibliography of 

references will be provided at the end of each chapter. The references used in the unpublished 

chapters one, two and four are presented in the NWU Harvard referencing style at the end of 

these chapters. 

Chapter one provides a brief introduction to the research that states the aim and objectives and 

describes the research outputs that will arise from this research. It also gives details of the 

contributions of the different research team members. 

Chapter two presents a review of the available literature on hospital malnutrition in the general 

adult patient population. This is intended to provide an adequate understanding of the 
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background of the topic and to assist in the interpretation of the data presented in the article in 

Chapter three. The literature review focuses on the definition, prevalence, development, 

consequences, the recognition and the treatment of hospital malnutrition to demonstrate the 

expediency of nutritional risk screening. The second part of the review centres on nutritional risk 

screening and the five most recommended NSTs based on validity studies; their common 

characteristics, relevance and feasibility for use in assessing the risk of malnutrition, and the 

results of clinical studies and systematic reviews will be discussed. The factors that influenced 

the choice of the NRS-2002 for use in this study will be mentioned. The review concludes by 

giving a summary of the key issues that motivated the choice of study topic. 

Chapter three is the article that contains the data output of this research project. This article, 

titled “Prevalence and consequences of hospital associated malnutrition at a teaching hospital 

in Ghana’’, will be submitted for publication to the Ghana Medical Journal. In Chapter three, the 

headings, tables and figures are numbered. The paragraphs are also justified and line spacing 

of one-and-a-half used and a left and right paper margin of 0.98 and 0.79 inches respectively, 

contradicting the guidelines of this journal so as to ensure uniformity with the other chapters. 

The referencing style will follow the Vancouver style of referencing, where the references of the 

article in Chapter three will be provided at the end of the chapter according to the instructions 

provided to authors by the Ghana Medical Journal to which the article will be submitted for 

publication. 

Chapter four concludes this mini-dissertation, providing a summary of the work and the final 

conclusions, as well as recommendations and perspectives for further research. This chapter is 

based on the aim and key objectives that have been identified. 

1.6 Research outputs emanating from this study 

An article will be submitted for publication to the Ghana Medical Journal. Feedback on the study 

results in the form of a PowerPoint presentation, will be provided to staff of the Korle Bu 

teaching hospital (KBTH) where the study was conducted as well as to the Centre of Excellence 

for Nutrition (CEN), North-West University, Potchefstroom campus. 

1.7 Contributions of members of the research team 

The contributions of the researchers listed as authors in the article and who were part of this 

research project are described in Table 1-1. 
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Table 1-1: List of members and their contribution to this research project 

Name and signature Affiliation Contribution in this study 

Miss D. Nyatefe 

(M.Sc. student) 

CEN within the School of 
Physiology, Nutrition and 
Consumer Science of the 
NWU 

Responsible for planning, 
implementing, managing and 
executing this project. 

Compiled the literature review, 
conducted the statistical 
analysis, interpreted the data 
and did the write-up of this 
mini-dissertation. 

Dr R.C. Dolman 

(Supervisor) 

CEN within the School of 
Physiology, Nutrition and 
Consumer Science of the 
NWU 

Supervisor of Miss D. Nyatefe 
in the completion of this mini-
dissertation.  

Played a supervisory role in 
the planning and execution of 
the research project as well as 
the statistical analysis and 
interpretation of data 

Prof. R. Blaauw  

(Co-supervisor) 

Division of Human Nutrition, 
Faculty of Medicine and 
Health Science, Stellenbosch 
University 

Co-supervisor of Miss D. 
Nyatefe in the completion of 
this mini-dissertation. 

Conceptualised the study. 
Also played a supervisory role 
in the planning and execution 
of the research project as well 
as the statistical analysis and 
interpretation of data 

Mrs Arista Nienaber 

(Assistant supervisor) 

CEN within the School of 
Physiology, Nutrition and 
Consumer Science of the 
NWU 

Assistant supervisor of Miss 
D. Nyatefe in the completion 
of this mini-dissertation. 

Played a supervisory role in 
the planning and execution of 
the research project 

CEN: Centre of Excellence for Nutrition; NWU: North-West University 
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67(3):291-300. 



CHAPTER 1: INTRODUCTION 

15 

Planas, M., Álvarez-Hernández, J., León-Sanz, M., Celaya-Pérez, S., Araujo, K. & de Lorenzo, 

A.G.  2016.  Prevalence of hospital malnutrition in cancer patients: a sub-analysis of the 

PREDyCES® study.  Supportive care in cancer, 24(1):429-435. 

Platek, M.E., Hertroijs, D.F., Nicholson, J.M. & Parekh, N.  2015.  Sensitivity and specificity of 

malnutrition screening tools used in the adult hospitalized patient setting: a systematic review.  

Topics in clinical nutrition, 30(4):289-301. 

Raslan, M., Gonzalez, M.C., Dias, M.C.G., Nascimento, M., Castro, M., Marques, P., Segatto, 

S., Torrinhas, R.S., Cecconello, I. & Waitzberg, D.L.  2010.  Comparison of nutritional risk 

screening tools for predicting clinical outcomes in hospitalized patients.  Nutrition, 26(7):721-

726. 

Raslan, M., Gonzalez, M.C., Torrinhas, R.S.M., Ravacci, G.R., Pereira, J.C. & Waitzberg, D.L.  

2011.  Complementarity of Subjective Global Assessment (SGA) and Nutritional Risk Screening 

2002 (NRS 2002) for predicting poor clinical outcomes in hospitalized patients.  Clinical 

nutrition, 30(1):49-53. 

Schiesser, M., Müller, S., Kirchhoff, P., Breitenstein, S., Schäfer, M. & Clavien, P.-A.  2008.  

Assessment of a novel screening score for nutritional risk in predicting complications in gastro-

intestinal surgery.  Clinical nutrition, 27(4):565-570. 

Shahin, E.S., Meijers, J., Schols, J., Tannen, A., Halfens, R. & Dassen, T.  2010.  The 

relationship between malnutrition parameters and pressure ulcers in hospitals and nursing 

homes.  Nutrition, 26(9):886-889. 

Skipper, A., Ferguson, M., Thompson, K., Castellanos, V.H. & Porcari, J.  2012.  Nutrition 

Screening Tools An Analysis of the Evidence.  Journal of parenteral and enteral nutrition, 

36(3):292-298. 

Sobotka L.  2011.  Basics in clinical nutrition.  4th ed.  Prague: Galén. 

Sorensen, J., Kondrup, J., Prokopowicz, J., Schiesser, M., Krähenbühl, L., Meier, R., Liberda, 

M. & Group, E.S.  2008.  EuroOOPS: an international, multicentre study to implement nutritional 

risk screening and evaluate clinical outcome.  Clinical nutrition, 27(3):340-349. 

Souza, T.T., Sturion, C.J. & Faintuch, J.  2015.  Is the skeleton still in the hospital closet? A 

review of hospital malnutrition emphasizing health economic aspects.  Clinical nutrition, 

34(6):1088-1092. 



CHAPTER 1: INTRODUCTION 

16 

Steenhagen, E.  2015.  Enhanced Recovery After Surgery: It’s Time to Change Practice!  

Nutrition in clinical practice, 31(1):18-29. 

Tangvik, R.J., Tell, G.S., Guttormsen, A.B., Eisman, J.A., Henriksen, A., Nilsen, R.M. & Ranhoff, 

A.H.  2015.  Nutritional risk profile in a university hospital population.  Clinical nutrition, 

34(4):705-711. 

White, J.V., Guenter, P., Jensen, G., Malone, A., Schofield, M., Academy Malnutrition Work 

Group, ASPEN Malnutrition Task Force & ASPEN Board of Directors.  2012.  Consensus 

statement of the Academy of Nutrition and Dietetics/American Society for Parenteral and 

Enteral Nutrition: Characteristics Recommended for the Identification and Documentation of 

Adult Malnutrition (Undernutrition).  Journal of the academy of nutrition and dietetics, 

112(5):730-738. 

Yang, J., Yuan, K., Huang, Y., Yu, M., Huang, X., Chen, C., Fu, J., Shi, Y. & Shi, H.  2016.  

Comparison of NRS 2002 and PG-SGA for the assessment of nutritional status in cancer 

patients.  Biomedical research, 27(4).  http://www.alliedacademies.org/articles/comparison-of-

nrs-2002-and-pgsga-for-the-assessment-of-nutritional-status-in-cancer-patients.html  Date of 

access: 21 Dec. 2016. 



 

17 

CHAPTER TWO: LITERATURE REVIEW 
   



CHAPTER 2: LITERATURE REVIEW 

18 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

The earliest findings about malnutrition among hospitalised adults can be traced to the 

landmark article by Butterworth (1974). In this article “Skeleton in the hospital closet”, 

Butterworth advocated that special attention be paid to these vulnerable patients in respect of 

the significant repercussions of a poor nutritional status on patient prognoses and the high 

economic costs it brought to the patient, the hospital and the country. Shortly after this pivotal 

study, two other publications affirmed the prevalence of this problem in more than half of both 

medical and surgical inpatients studied in the hospital setting (Bistrian et al., 1974; Bistrian et 

al., 1976). Several publications since then have detailed the magnitude of this problem. A new 

evaluation and appraisal of the prevalence of malnutrition reveals that only marginal progress 

has been made, with continuous neglect of this group (Souza et al., 2015). Hospitalised patients 

more commonly experience a prolonged LOS (length of stay), a greater incidence of infectious 

complications, falls, impaired wound healing, high mortality and greater healthcare costs (Azad 

et al., 1999; Bauer et al., 2007; Edington et al., 2000; La Torre et al., 2013; Lim et al., 2012; 

McWhirter & Pennington, 1994; Patel et al., 2014; Pirlich et al., 2003). This has far-reaching 

social, economic, political and ethical repercussions. The benefits of an optimal nutritional status 

have proven to be innumerable (Kondrup et al., 2003b; Lim et al., 2012). Despite this, 

malnutrition tends to be underdiagnosed and inappropriately addressed (Adams et al., 2008; 

Souza et al., 2015). The adverse outcomes of malnutrition may be attenuated if sound nutrition 

care, such as early screening on admission and nutritional intervention for patients confirmed as 

being at nutritional risk or malnourished, is practised as advised by international nutrition bodies 

such as the European Society for Clinical Nutrition and Metabolism (ESPEN) and the American 

Society of Parenteral and Enteral Nutrition (ASPEN). Improved communication channels 

between health care providers, the patient, friends and family, as well as operational hospital 

and national policies, can optimise solutions to resolve this long-standing canker (Cederholm et 

al., 2015; Kovacevich et al., 2005).  

In this review of the literature, the researcher starts by reviewing the scope of hospital 

malnutrition. The definition, prevalence, development, consequences, recognition and treatment 

of hospital malnutrition are provided to demonstrate the expediency of nutritional risk screening. 

The second part of the review centres on screening for nutritional risk and a few examples of 

internationally validated NSTs; their relevance and feasibility for use in assessing risk for 

malnutrition are discussed. The review concludes by giving a summary of the key issues that 

motivated the use of the ESPEN recommended Nutritional Risk Screening Tool-2002 (NRS-
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2002) for conducting this research; its development, validation, validity and feasibility in the 

general adult patient population will be discussed as well as the choice of study topic for this 

mini-dissertation. 

2.2 Hospital malnutrition 

2.2.1 Definition  

Despite many attempts by nutrition organisations and experts to define hospital malnutrition, 

there is no universally accepted definition for disease-related malnutrition (DRM) (Cederholm et 

al., 2017; Cederholm et al., 2015; White et al., 2012). This limits the diagnosis of malnutrition 

and the provision of adequate nutritional intervention. In general terms, malnutrition refers to 

two extreme states of poor nutrition: overnutrition (intakes in excess of dietary requirements) 

and undernutrition (intakes less than dietary requirements) which alter growth, function, tissue 

and/or body form in disease and attenuate the effects of inflammation and stress metabolism 

(Green & Watson, 2005; Holmes, 2003; Kinosian & Jeejeebhoy, 1995). In this review, the use of 

the term malnutrition refers to undernutrition. This is not to downplay the known health effects of 

being overweight or obese (Norman K. et al., 2008). However, in the event of severe chronic 

disease or a major traumatic event such as in those with malignant disorders and post organ 

transplantations, in the overweight or obese patient, the rapid loss of muscle mass occurs in a 

clinical term, sarcopenic obesity (Cederholm et al., 2017). This is an indication of nutritional risk 

and has well-established adverse effects on patient prognosis. Furthermore, many obese 

patients do not have adequate nutrition as high-calorie diets are often high in carbohydrates and 

fat but have little nutritional value (Golladay et al., 2016). Furthermore, heightened inflammation 

leading to malnutrition due to adipocytes in excess has been noted in obese patients 

(Cederholm et al., 2017).  

In light of these arguments, malnutrition may therefore be described as an acute, subacute or 

chronic state of nutrient insufficiency (e.g. protein, specific nutrient deficiencies) caused by 

inadequate nutritional intake, the impaired utilisation or loss of micro- and/or macronutrients, 

and in disease, an increase in metabolism and inflammation (Hoffer, 2001; Jeejeebhoy, 2000; 

Poulia et al., 2017; White et al., 2012). de Ulíbarri Pérez (2014) refers to this state of 

malnutrition as clinical undernutrition, where this altered nutritional state is caused by an illness, 

the complications associated with illness or the treatment procedures during hospitalisation. 

Together, these factors lead to changes in tissue shape, size and body composition which have 

been associated with reduced functional capacity and adverse clinical outcomes (Lennard-

Jones, 1992; Kelly et al., 2000; Sobotka L., 2011).  
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2.2.2 Prevalence  

The earliest published cases of hospital malnutrition by Butterworth in 1974 and numerous 

studies since then prove hospital malnutrition to be a significant public health problem. A 

worldwide prevalence between 20% and 60% of hospital malnutrition at admission has been 

reported, with 30-55% of all patients being at risk of malnutrition at the time of admission 

(Dannhauser et al., 2007; Deer & Volpi, 2016; Lim et al., 2012; O’Flynn et al., 2005; Rizzi et al., 

2016; Velasco et al., 2011). Table 2-1 below shows the prevalence rates of malnutrition in 

different countries. Within each table, the studies are organised chronologically starting with 

earlier published studies. In two metropolitan teaching hospitals in Australia, the average 

malnutrition rate was 36% (Middleton et al., 2001). In a German study in 13 hospitals, 27.4% of 

patients were malnourished (Pirlich et al., 2003). A recent study in Singapore reported 

prevalence rates of 29% (Lim et al., 2012). A more recent study of a heterogeneous adult 

population of Vietnamese respiratory disease in patients showed an even higher prevalence 

rate of 33.3% (Huong et al., 2014). These studies confirm the widespread problem of 

malnutrition. Differences between prevalence rates are influenced by the country, unique socio-

demographic characteristics, main diagnosis and the incidence of other comorbidities in existing 

disease and the use of different diagnostic criteria (Correia et al., 2017; Sorensen et al., 2008). 

Furthermore, in reviewing published work in which the prevalence of malnutrition was assessed, 

each study defined malnutrition or nutritional risk using different methodology or criteria. The 

implications for this are that different rates of malnutrition/nutritional risk with different 

interpretations are drawn (Lamb et al., 2009). Moreover, comparing prevalence rates between 

studies is difficult because studies are rarely replicated in similar contexts. Even within studies 

which use different tools and produce a similar overall proportion of malnutrition/nutritional risk 

between tools, the risk categories for nutritional risk differ and this may forge practical difficulties 

in managing patients and providing nutritional intervention (Wood et al., 2004). This was 

demonstrated in a cross-sectional study done in a study population of 100 surgical patients 

(Mourao et al., 2004). Using BMI, the McWhirter and Pennington criteria, Subjective Global 

Assessment (SGA) and dynamometry, the prevalence of malnutrition was 7%, 9%, 56% and 

69% respectively. In a group of cardiac inpatients from Sri Lanka (n=526), the prevalence of 

malnutrition differed as assessed by each of six tools: SGA, Short Nutritional Assessment 
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Table 2-1: Prevalence of malnutrition and/or nutritional risk in the general adult hospitalised population 

Authors Country Patient 
population 

Age group 
(years) 

Sample size Prevalence of 
malnutrition 

and/or 
nutritional risk 

Method of 
assessment 

Bruun et al., 1999 Norway Surgical 
gastrointestinal and 
orthopaedic patients 

≥18 244 39% Weight loss during the 
past 3 months, BMI  

Niyongabo et al., 1999 Burundi Internal medicine 
patients (predominant 
HIV-seropositive 
population) 

≥18 226 47.3% Percentage of body 
weight loss calculated 
by reference to usual 
body weight 

Middleton et al., 2001 Australia General population ≥18 819 36% SGA 

de Kruif & Vos, 2003 Netherlands Surgery, internal 
medicine, 
gynaecology, 
neurology 

≥18 200 (first phase), 114 
(second phase) 

First phase- At 
nutritional risk-11.5% 

Malnutrition-7.5% 

Second phase- At 
nutritional risk-11.4% 

Malnutrition-7.01% 

NNSF 

Wyszynski et al., 2003 Argentina General population ≥18 5115 47% SGA 

Kruizenga et al., 2003 Netherlands General population ≥18 6150 13% >10% Unintentional 
weight loss during the 
past 6 months 

Correia et al., 2003b Argentina, Brazil, 
Chilli, Costa Rica, 
Cuba, Dominican 
Republic, Mexico, 
Panama, Paraguay, 
Peru, Puerto Rico, 
Venezuela, Uruguay 
(Latin American 
countries) 

General adult patients ≥18 9348 50.2% SGA 
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Authors Country Patient 
population 

Age group 
(years) 

Sample size Prevalence of 
malnutrition 

and/or 
nutritional risk 

Method of 
assessment 

O’Flynn et al., 2005 UK  All adult patients 
admitted in year 1998, 
2000 and 2003 
consecutively 

≥16 686  

780 

817 

23.5% 

20.4% 

19.1% 

MAA 

Sorensen et al., 2008 Middle Eastern 
countries: Libya, 
Egypt, Lebanon 

Western and eastern 
European countries: 
Spain, Egypt, 
Germany, 
Switzerland, Hungary, 
Romania, Poland,  
Slovakia, Czech 
Republic 

Oncology, surgery, 
internal medicine, 
intensive care, 
gastroenterology, 
geriatrics 

≥18 5051 

Western and Eastern 
European countries: 
4086 

Middle East countries: 
95 

 

Western European 
countries: 13-100% 

Middle East countries: 
37-97% 

 

NRS-2002 

Lamb et al., 2009 UK General medical, 
surgical, orthopaedic 
and critical care 

≥16 328 Total prevalence 
(MUST≥1)-44% 

Medium risk 
(MUST>4-5)-11.9% 

At high risk (MUST>6-
7)-32% 

Highest risk 
(MUST≥2) associated 
with older age: 

<60 years-20.6% 

60-79 years-29.7% 

≥80 years-39.4% 

Low risk (NNSC, 0-3)- 
67.3% 

Medium risk (NNSC, 
4-5)-19% 

High risk (NNSC≥6)-
13.7% 

MUST 

 

 

 

 

 

 

 

 

 

 

NNSC 
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Authors Country Patient 
population 

Age group 
(years) 

Sample size Prevalence of 
malnutrition 

and/or 
nutritional risk 

Method of 
assessment 

Imoberdorf et al., 2010 Switzerland Medical inpatients ≥18 years 32,837 General population-
18.2% 

Amongst age-groups: 

<45 years-8% 

45-64 years-11% 

65-84 years-22% 

>85 years-28% 

NRS-2002 

Pressoir et al., 2010 France Oncology patients ≥18 1545 Malnutrition-30.9% 

Severe malnutrition-
12.2% 

BMI, weight loss 

Marco et al., 2011 Spain Internal medicine ≥18 1567,659 Malnutrition-1.4% ICD-9-CM  

Velasco et al., 2011 Spain Internal medicine and 
surgery 

≥18 400 31.5% 

34.5% 

35.3% p<0.001 

58.5% 

MUST 

NRS-2002 

SGA 

MNA 

Álvarez Hernández et al., 
2012 

Spain General, orthopaedic, 
rehabilitating, geriatric 
and long-stay purpose 
patients 

≥18 admission-1,707)  

discharge-1,597)  

23.7% 

35.7% 

NRS-2002 

Blanckenberg et al., 2012 South Africa ICU ≥18 206 Malnutrition-72.8%,  

Nutritional risk-26.7% 

Malnutrition-98.3% 

Nutritional risk-78.2%  

Malnutrition-30.1% 

Nutritional risk-18.9% 

Malnutrition-16.5% 

Nutritional risk-52.9% 

Malnutrition-29.1% 

Nutritional risk-6.8% 

NRS-2002 

 

NRI 

MST 

MUST 

 

MNA-SF 

 

SNAQ 
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Authors Country Patient 
population 

Age group 
(years) 

Sample size Prevalence of 
malnutrition 

and/or 
nutritional risk 

Method of 
assessment 

Moderate and severe 
malnutrition-49% 

SGA 

 

Lim et al., 2012 Singapore Medical and surgical 
patients 

18-74 818 29% SGA 

Huong et al., 2014 Vietnam Gastroenterology 
diseases, surgery, 
intensive care unit, 
respiratory disease, 
endocrinology 

19+ 571 33.3% BMI 

Hébuterne et al., 2014 France Oncology patients ≥18 1303 44.1% BMI and weight loss 

Asiimwe et al., 2015 Uganda HIV-seropositive 
population 

≥18  318 25-59%  

47% 

59% 

 

25% 

BMI<18.5 kg/m2 

MNA-SF≤20 cm-
males  

MNA-SF ≤19 cm-
females 

MUAC 

Jayawardena et al., 2016 Sri Lanka Cardiac inpatients ≥18  526 4.2% 

22.7% 

40% 

47.9% 

56.3% 

69.6% 

SGA 

SNAQ 

MUST 

MST 

NRS-2002 

MNA-SF 

Deer & Volpi, 2016 USA Acutely ill elderly 
patients 

>65 74 25.7% 

 

 

74.3% 

60.8% 

55.4% 

31.1% 

BMI<20 kg/m2/>5% 
unintentional weight 
loss in the past 6 
months 

MNA-SF 

NRS-2002 

SGA 
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Authors Country Patient 
population 

Age group 
(years) 

Sample size Prevalence of 
malnutrition 

and/or 
nutritional risk 

Method of 
assessment 

21.6% MUST 

MST 

Afful, 2016 Ghana In-patients with NCD 18-60 100 6% BMI 

Mulu et al., 2016 Ethiopia HIV-seropositive 
patients 

≥18 109 46.8% 

44.1% 

BMI<18.5 kg/m2 

MUAC ≤20 cm 

Rojer et al., 2016 The Netherlands Acutely ill patients  
from general internal 
medicine, 
gastroenterology, 
dermatology, 
rheumatology or 
nephrology, general 
surgery, surgical 
oncology 

Age not defined in 
study, mean age: 
(57.6 ± 17.7) 

349 30% 

15% 

SNAQ 
New ESPEN 
consensus definition 
of malnutrition  

SGA: Subjective Global Assessment, BMI: Body Mass Index, ICU:  Intensive care unit, NNSF: Nursing nutritional screening form, MAA: Malnutrition Audit Assessment Tool, MUST: 

Malnutrition Universal Screening Tool, ICD-9-CM: International Classification of Diseases, 9th Revision Clinical Modification, NRS-2002: Nutritional Risk Screening Tool-2002, 

MNA: Mini Nutritional Assessment, MNA-SF: Mini Nutritional Assessment short-form, MUAC: mid-upper arm circumference, NRI: Nutritional Risk Index, SNAQ: Short Nutritional 

Assessment Questionnaire, HIV: Human Immunodeficiency Virus, USA: United States of America. 
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Assessment Questionnaire (SNAQ), Malnutrition Universal Screening Tool (MUST), Malnutrition 

Screening Tool (MST), and the NRS-2002, and Mini Nutritional Assessment short-form (MNA-

SF) detected 4.2%, 22.7%, 40%, 47.9%, 56.3% and 69.6% malnourished patients respectively 

(Jayawardena et al., 2016). Issues of misclassification may be resolved by conducting large-

scale randomised trials that examine important clinical and physiological outcomes. Aside from 

the use of different measures of nutritional determination, differences exist in the clinical 

settings, age groups, disease severity and cut-offs or reference values at which a patient is 

regarded as malnourished or at nutritional risk. Generally, there is a lack of evidence base for 

the use of reference values as these reference values have never been determined in cohort 

studies, thereby undermining their relevance in certain populations (Covinsky et al., 2002; Kyle 

et al., 2003; Lin et al., 2016; Naber et al., 1997a). 

Also of concern is the decline in the nutritional status of patients by the time of discharge. In a 

group of 404 American hospitalised patients using the SGA as a method of measurement, the 

prevalence of malnutrition rose from 54% at admission to 59% at discharge for patients that 

stayed in the hospital longer than seven days (Braunschweig et al., 2000). In another 

prospective cohort study conducted across 18 Canadian hospitals, the prevalence of 

malnutrition, determined by using the SGA, increased by 20% by the time of discharge (Allard et 

al., 2016). This study was also conducted in patients that spent more than seven days in the 

hospital. In a sub-analysis of the PREDyCES® study, there was an increase in the prevalence 

of nutritional risk from 33.9% to 36.4% amongst 401 oncology patients (Planas et al., 2016). 

Unlike the two previously cited studies, nutritional risk was determined for all patients 

irrespective of the date of discharge in this study. 

Very few DRM prevalence studies have been conducted in Africa. One earlier identified study 

which sought to implement nutritional risk screening internationally had two African countries, 

Libya and Egypt, represented in the predominantly European represented study, the European 

Undernutrition in Hospitals (EuroOOps) study (Sorensen et al., 2008). These two countries were 

combined with an Asian country, Lebanon, and described as Middle Eastern countries in the 

article. Nutritional risk as defined by NRS-2002 amongst general oncology, surgery and internal 

medicine in patients ranged from 37-97% in these Middle Eastern countries. The earliest 

identified African study on malnutrition found a malnutrition prevalence rate of 47.3% in an HIV-

endemic area in Burundi, using the percentage of body weight loss as a measure of a poor 

nutritional status (Niyongabo et al., 1999). Since this study by Niyongabo et al. (1999) was 

conducted in a predominantly HIV population, another study evaluated the prevalence of 

malnutrition in a similar HIV-seropositive population. The authors identified 25-59% Ugandan 

patients as being malnourished, based on three different nutritional status measures: BMI, 
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MNA-SF and mid-upper arm circumference (MUAC) (Asiimwe et al., 2015). Recently, Mulu and 

colleagues assessed malnutrition rates using BMI and MUAC among Ethiopian HIV-seropositive 

patients and found a malnutrition prevalence rate of 46.8% (Mulu et al., 2016). Amare and 

fellow co-researchers observed a prevalence as high as 77.8% in an Ethiopian hospital 

amongst a cohort of heart failure patients (Amare et al., 2015). Malnutrition was defined by 

serum albumin and triceps skin fold thickness. Two South African studies have reported a 

72.8% and 26.7% of malnutrition and nutritional risk respectively in 206 critically ill patients 

(ICU) at the Tygerberg hospital and a prevalence of 40-60% in hospitalised patients in an 

unpublished retrospective study in Bloemfontein, both using the NRS-2002 score (Blanckenberg 

et al., 2012; Dannhauser et al., 2007). In Ghana, there is even less data available. Only two 

unpublished studies could be traced. In a total of 150 Ghanaians aged 21 to 86 years also 

screened in the same hospital where the current study was conducted, the combined 

prevalence of medium and high risk of malnutrition using the MUST tool was 13.4% (Ampofo, 

2013). However, this study was conducted at the outpatient department (OPD). In an 

unpublished study conducted in two private Ghanaian hospitals, the prevalence of malnutrition 

defined by BMI in a hospitalised population of patients with NCD (n=100) was 6% (Afful, 2016). 

It should be mentioned that these Ghanaian studies had methodological limitations as they were 

conducted in selected groups of disease conditions, in small samples and, of these two studies, 

one study failed to use validated and holistic measures of screening nutritional status (Afful, 

2016). There is therefore currently no data on the prevalence of malnutrition in a general 

Ghanaian heterogeneous inpatient population necessitating the need for conducting adequately 

powered studies in the general adult population using validated measures of screening for 

nutritional risk and prevalence.  

2.2.3 Aetiology of malnutrition 

A host of factors can impair nutritional status. Besides the well-established role of a reduced 

dietary intake in the hospital, the underlying disease leads to a malnourished state which is 

referred to as cachexia (Norman et al, 2008) (Figure 2-1). Cachexia is characterised by severe 

weight loss, due to loss of muscle mass with or without fat loss (Cederholm et al., 2017). The 

association between malnutrition and disease has been described as a synergistic vicious cycle 

due to the complementary influence each has on the other (Stratton et al., 2003). In Figure 2-1, 

it can be seen that the disease state leads to increased nutrient and energy requirements and 

losses and elevated resting energy expenditure through the effect of mediators like interleukin-1 

for many disease states, which has been shown to be lower in the general healthy population 

(Saunders & Smith, 2010). Characteristically, in disease there is decreased uptake and intake 

of nutrients due to decreased utilisation of nutrients, reduced dietary intake, poor absorption,  
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Figure 2-1: Schematic representation of the vicious cycle of the development and 

progression of disease-related malnutrition  

                        Adapted from Norman et al. (2008) 

decrease in intestine motility, dysphagia, vomiting, nausea and diarrhoea (Alberda et al., 2006; 

Detsky et al., 1987; Jensen et al., 2009; Jensen, 2010; Norman et al., 2008). Malnutrition 

additionally lowers the body’s immunity to infections (Norman, 2008). Where vitamin and 

mineral deficiencies occur, enzyme systems that repair damaged tissues are affected, thereby 

impairing wound healing and putting the patient at risk of developing pressure ulcers (Ulibarri et 

al., 2005; Sorenson et al., 2008). 
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Alterations in physiological processes and metabolic responses elicit reductions in appetite 

sensation due to changes in cytokines, glucocorticoids, insulin and insulin-like growth factors 

(Cederholm et al., 2017; Reichenberg et al., 2001).  

In disease, the effect of starvation or anorexia is exacerbated to a greater extent through an 

inflammatory response and other related compensatory mechanisms which alter nutrient 

requirements (Norman et al., 2008). Additionally, an increase in energy expenditure, nitrogen 

excretion and stress-related catabolism causes significant alterations in body composition 

through the loss of lean muscle and adipose tissue in a process called proteolysis (Mueller et 

al., 2011). The following may also result: fluid shift to the extracellular compartment, causing 

hypo-protein oedema and ascites, acute-phase protein changes, inhibited protein synthesis and 

repair, hyperglycaemia, muscle catabolism and apoptosis (Karateke et al., 2013; Keusch, 

2003). As a result of the decreased synthesis of negative acute-phase proteins, there are 

reductions in concentrations of albumin, transferrin, prealbumin and retinol-binding protein, 

which are vital indicators of poor prognoses in malnourished patients.  

Stress brought about by disease impairs immune function and the resistance to infectious 

diseases and contributes to organ, muscle and intestinal dysfunction, inflammation and wasting 

in a continuous vicious cycle (Mujico Fernández et al., 2012; Norman et al., 2008). Especially in 

oncology patients, host factors such as proteolysis factor-1 (PIF) and lipid mobilising factor 

(LMF) and the tumour itself have largely been implicated in tissue catabolism in cachexia that 

upregulates degradative pathways in both skeletal muscle and adipose tissue (Bing, 2005; 

Cederholm et al., 2017; Deans et al., 2009). A common symptom of malnutrition in disease 

together with hypo-protein oedema is shock (Karateke et al., 2013). The failure to control both 

malnutrition and inflammation before, during and after hospitalisation will continue this 

deleterious cycle (de Ulíbarri Pérez, 2014; Mujico Fernández et al., 2012).  

The lack of a general consensus on the definition of malnutrition and diagnoses among adult 

patients has fostered the misclassification and inappropriate treatment of a poor nutritional state 

(Cederholm et al., 2017; White et al., 2012). In light of this, an updated approach to diagnosing 

malnutrition syndrome has been proposed by an International Consensus Guidelines 

Committee under the auspices of ASPEN and the ESPEN (see Figure 2-2). This committee 

acknowledged the aetiology-based role of inflammation in contributing to malnutrition in ill 

patients. The committee explained that starvation-related malnutrition lacks a component of 

inflammation since it is due to pure chronic starvation noted in conditions like anorexia nervosa 



CHAPTER 2: LITERATURE REVIEW 

30 

 

Figure 2-2: Aetiology-based types of malnutrition in disease  

  Adapted from Cederholm et al., 2017 & White et al., 2012 
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or the loss of appetite in disease whilst the latter two, chronic DRM and acute disease or injury 

related malnutrition, elicit either mild/moderate or severe degrees of inflammation respectively. 

Patients may be classified under one or more of these categories and may transit from one 

state to another. An increased inflammatory state which induces a catabolic state of lean body 

mass and has an effect on acute-phase proteins is well-known to slow responses to nutrition 

intervention, increase the risk of mortality and raise costs of human and financial resources 

necessary to restore a patient to good health (Cederholm et al., 2017; Correia et al., 2003; 

Deans et al., 2009; Freijer et al., 2013; Rizzi et al., 2016). 

Inflammation for clinically relevant malnutrition includes C-reactive protein (CRP) levels (>5-40 

mg/L) and reduced serum albumin concentrations (<3.5 g/dl) (Cederholm et al., 2017). A new 

ESPEN consensus statement has outlined that inflammation may not always be present in 

disease (non-cachectic DRM) (Cederholm et al., 2017). This includes dysphagia occurring from 

upper digestive obstruction and neurologic conditions such as Parkinson’s disease, psychiatric 

conditions like depression or advanced aging without inflammation (Cederholm et al., 2017; Roy 

et al., 2016). 

Different causes of DRM have been pinpointed in both the developed and developing world. In 

the developed world, people become malnourished during illness, while the patient in the 

developing world almost chronically has an inadequate intake of food (Norman et al., 2008). 

There are a myriad of factors linked with the incidence of malnutrition in disease; these include 

disease severity, degree of disability or trauma and difficulty in treatment and practice of health 

care (Deans et al., 2009; Kubrak & Jensen, 2007). The contributing factors to the decline in 

patients’ nutritional status have been broadly classified as belonging in two main categories: 

factors pertaining to the patient (personal) and those pertaining to the organisation (malpractice 

by the hospital). The personal factors have further been subclassified under physical and social 

causes. The physical factors ascribed to malnutrition include disease, age and treatment states 

like oncology, diabetes and cardiac or gastrointestinal disorders and polypharmacy, which 

reduce the patient’s intake and uptake of food and the distribution of nutrients in the body 

(Bozzetti et al., 2000; de Ulíbarri Pérez, 2014; Lambert et al., 2017; Rizzi et al., 2016). Age, 

disease and complex treatment procedures may also impede nutritional status because of 

restrictions in chewing and swallowing, nausea/vomiting bouts, taste and smell impairments 

(Brisbois et al., 2006; Comeau et al., 2001; Correia & Waitzberg, 2003; Grobbelaar et al., 2004; 

Liu et al., 2002; Pressoir et al., 2010). Several studies have identified an increase in age as a 

risk factor for malnutrition in the elderly, particularly in those above 65 years (Álvarez 

Hernández et al., 2012; Mourao et al., 2004; Pirlich et al., 2006). The elderly and chronically ill 

are the most affected by the social causes of malnutrition owing to the reduced ability to buy, 
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cook or consume food, poor mobility which affect the ability to feed oneself, physical 

dependence and dementia (Roy et al., 2016). 

Organisational factors in the health care setting that contribute to malnutrition include diffusion 

of responsibility for patient care, unnecessary periods of starvation, the overdependence on 

saline or glucose parenteral nutrition which may not be adequate to support the patient’s 

increasing energy requirements, the inadequacy of monitoring patient’s dietary intake, the 

absence of nutritional screening or assessment and documentation, the failure to recognise 

malnutrition or to provide nutrition support and a low nurse-to-patient ratio to assist with feeding 

(Campbell et al., 2002; Holmes, 2003; McWhirter & Pennington, 1994; Pedersen, 2005; Zadak 

et al., 2013). Drug-related side effects are common with some treatments such as antibiotics, 

chemotherapy, morphine derivatives and sedatives, which may cause anorexia and interfere 

with the ingestion of food (Pressoir et al., 2010; Zadak et al., 2013). Treatment factors that may 

cause a change in energy expenditure include surgery, mechanical ventilation, drugs and 

ostomies (Alves et al., 2016; Reeves et al., 2016; Thomas et al., 2016; Zadak et al., 2013). The 

lack of documentation of patient’s health and weight and food intake is a common practice in 

hospitals as nutrition is not regarded as a priority issue in patient recovery (Antwi, 2008; Willson 

et al., 2016). High plate wastage (31%) in a tertiary hospital has been reported and this study 

suggested that food with an adequate amount of nutrients to support the patient’s necessary 

basal metabolic needs may not be the only solution to support food intake (Kowanko et al., 

1999). Assisted feeding and better ways of serving food to patients (bulk versus plated food 

serving) to improve food palatability have been advised Kowanko et al., 1999).  

2.2.4 Consequences of malnutrition 

Malnutrition in disease alters the function and recovery of multiple organ and tissue systems 

that cause impairment at a cellular, physical and psychological level (Allison, 2000; Cederholm 

et al., 2017; Holmes, 2007; Kubrak & Jensen, 2007; Saunders & Smith, 2010). On a cellular 

level, it is known that malnutrition alters immune competence, increases infection risk, increases 

the risk of developing pressure ulcers, slows wound healing, reduces nutrient intestinal 

absorption, changes thermoregulation and alters renal function (Allison, 2000; Holmes, 2007; 

Kubrak & Jensen, 2007). On a physical level, malnutrition causes the catabolism of muscle and 

fat mass, reduces respiratory muscle and cardiac function and promotes the atrophy of visceral 

organs (Chandra, 1997; Holmes, 2007; Kubrak & Jensen, 2007). The increased incidence of 

pneumonia in malnourished patients has been attributed to the deterioration of muscle function 

that results accompanied by a compromised immune function and impaired wound healing (Fiol-

Martínez et al., 2017). Falls, unsteady gait and fractures also occur, more especially in the 

malnourished geriatric population (Löser, 2010). Finally, at a psychological level, malnutrition is 
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associated with fatigue and the lack of will to recover, which prolongs recuperation, stay in 

hospital and quality of life (Kubrak & Jensen, 2007). 

2.2.4.1 Clinical studies on the effects of malnutrition  

Many studies have investigated the influence of malnutrition on patient outcomes, including, 

LOS, the rate of developing complications and mortality. It has been shown that malnutrition is 

an independent predictor of greater rates of infections and medical complications than diabetes 

and obesity, inadvertently prolongs hospital LOS and results in higher mortality (Barker et al., 

2011; Lim et al., 2012; Martins et al., 2006; Sorensen et al., 2008). Also, malnourished patients 

have been proved to respond slowly to treatment or tolerate treatment procedures poorly 

(Alexandre et al., 2007; Van Cutsem & Arends, 2005). 

LOS is an important outcome parameter of nutritional risk or status (Gupta, 2011). Numerous 

studies have reported that malnutrition prolongs LOS by up to seven days (Braunschweig et al., 

2000; Gupta, 2011; Lim et al., 2012). A group of malnourished patients in a Singapore setting 

had longer hospital stays (6.9 ± 7.3 days versus 4.6 ± 5.6 days, p<0.01) (Lim et al., 2012). An 

earlier study conducted in the United States of America (USA) observed adult patients that were 

hospitalised for more than seven days and investigated the impact nutritional decline had on 

outcomes, namely LOS, complications and hospital cost (Braunschweig et al., 2000). Compared 

with the reference group that were well-nourished at admission, patients who were admitted 

with some form of malnutrition at admission and those who became nutritionally compromised 

on admission had significantly longer LOS by approximately four days than patients who 

maintained a good nutritional status both on admission and at discharge. A prolonged LOS was 

associated with malnutrition in French oncology patients (19.3 ± 19.4 days) compared with their 

well-nourished peers (13.3 ± 19.4 days) (Pressoir et al., 2010). Other large national studies in 

Germany and Brazil have observed a significantly longer LOS of 4-13 days in malnourished 

patients compared with well-nourished patients (Pirlich et al., 2006; Waitzberg et al., 2001). 

Though it is evident that there is an association between nutritional status and LOS, there are 

significant differences among individual studies due to the distinct study populations, study 

design, sample size and diagnostic measure of determining nutritional status (Gupta, 2011).   

LOS reflects the extent and impact of the disease, the role of genetics, treatment duration, 

quality of care and especially the adverse effects of malnutrition such as poor wound healing, 

an impaired functional status, quality of life and hospital cost (Kyle et al., 2003; Planas et al., 

2004; Pressoir et al., 2010). However, the use of LOS as an outcome parameter has been 

questioned because it can be influenced by many non-nutritional factors (Kyle et al., 2006). LOS 

is affected by disease severity as severely ill patients require more complex medical treatment 
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(Gupta et al., 2011; Sun et al., 2015). On the other hand, a more severely ill patient will have a 

reduced LOS due to premature death (Gupta et al., 2011). Resolving malnutrition through 

nutrition intervention has been shown to reduce LOS and this has been used as a cost-effective 

measure to reduce health care costs, the risk of infections and nosocomial infections and to 

improve patients’ quality of life (Laky et al., 2010).  

Malnourished patients are more predisposed to complications than well-nourished patients 

(Braunschweig et al., 2000; Naber et al., 1997b). Complications occur when a secondary 

disease or condition develops in the course of a pre-existing disease without being related 

specifically to the existing disease (Farlex Partner Medical Dictionary, 2012). This was typified in 

a German study that assessed a group of gastrointestinal patients preoperatively and found that 

patients at nutritional risk had significantly higher rates of complications than patients who were 

not at nutritional risk (Schiesser et al., 2009). In a retrospective review of files of patients in 25 

Brazilian hospitals, malnourished patients had a significantly higher incidence of complications 

(27% versus 16.8%) (Correia & Waitzberg, 2003).  

A natural consequence of a high complication risk is increased mortality (Michalak et al., 2016). 

Independent of complication risk, malnourished patients are prone to death (Bell et al., 2016; 

Lim et al., 2012; Löser, 2010; Sorensen et al., 2008). On the other hand, some studies have 

found no association between malnutrition and patient outcomes. Naber et al. (1997b) 

investigated the association between nutritional status and the rate of complications amongst 

internal medicine patients. They controlled for indicators of severity of disease such as the 

presence of malignant disease, number of drugs used, duration of hospital stay and functional 

capacity. The effect of malnutrition and complications was lost after this adjustment. Half (45%) 

the rate of complications have been found to occur after patients are discharged from hospital, 

highlighting the need for an assessment of nutritional status throughout the continuum of care, 

including at discharge (Forster et al., 2003).  

The rates of readmissions are also greater in patients that are malnourished (Agarwal et al., 

2013; Kassin et al., 2012; Lim et al., 2012). A multicentre Spanish study recorded a higher 

readmission rate at 15, 30 and 90 days in the malnourished group compared with the well-

nourished group (Álvarez Hernández et al., 2012). In a chronic pulmonary obstructive geriatric 

group, hospital use of oral nutritional supplements (ONS) was associated with a decrease in the 

probability of 30-day readmissions from 0.34 to 0.29 (p<0.01)(Snider et al., 2015). A recent 

systematic review and meta-analysis of 22 RCT with 3736 medical study participants found that 

the rate of readmissions was significantly decreased from 29.6% to 20.5% in the intervention 

group that was given nutritional support (including counselling and oral and enteral feeding) 

(Bally et al., 2016). Although the caloric and protein intake of study participants improved 
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significantly with body weight, there was no significant effect of nutrition support on the other 

clinical outcomes, such as mortality, hospital-acquired infections or functional outcome. These 

RCTs had a high heterogeneity and a low study quality with a risk of bias. In a randomised 

controlled intervention study involving only patients who were at nutritional risk, the rates of 

readmissions were lower in the malnourished group that was provided with nutritional support 

than in the control group that received standard hospital care (26.6% versus 45.9%, p=0.027) 

(Starke et al., 2011). Another systematic review and meta-analysis of 1190 mostly geriatric 

study participants in nine RCTs across various community and hospital settings reported a 

similar reduction in readmissions from 33.8% to 23.9% after the administration of ONS (Stratton 

et al., 2013). 

In summary, the similarity of results from several international studies conducted amongst 

heterogeneous populations in a wide variety of clinical settings lends credence to the premise 

that malnutrition has preventable debilitating consequences on clinical outcome.  

2.2.4.2 Economic costs of malnutrition 

In light of the higher rates of adverse outcomes in malnourished patients discussed in section 

2.2.4.1, the use of prescribed medication and the greater use of hospital resources, it is evident 

that malnutrition takes a huge economic toll on both the patient and hospital (Amaral et al., 

2007; Boltong et al., 2013; Elia et al., 2006; Freijer et al., 2013; Jean-Claude et al., 2012; Marco 

et al., 2011). This makes it a priority health and economic issue which must be solved 

particularly in resource-limited settings and countries that can put scarce funds to more 

productive use. Studies have shown increased malnutrition-related costs by up to 30-70% 

greater for the patient and billions of dollars to the care settings (Elia, 2009). To illustrate 

accrued costs as a result of the wide-spread prevalence of DRM malnutrition, the UK National 

Health Service (NHS) loses an annual amount of more than £19.6 billion, which is almost five 

times the projected cost of obesity-related problems (£4.2 billion) (Morgan & Dent, 2010; 

National Institute for Health and Care Excellence, 2015). In an Australian hospital, the deficit in 

reimbursement suffered by the hospital as a result of not detecting 136 malnourished patients 

was $125,311 (Lazarus & Hamlyn, 2005). Similarly, a retrospective review of hospital costs 

amongst a Brazilian malnourished cohort admitted to 25 hospitals showed up to 308% 

additional costs spent on daily expenses, medications and tests (Correia & Waitzberg, 2003). In 

a more current study in the Netherlands, €1.9 billion in 2011 were recorded as losses which 

equalled 2.1% of the total Dutch national health expenditure and 4.9% of the total costs of the 

health care sectors (Freijer et al., 2013). 
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As discussed in section 2.2.4.1, the variables most predictive of hospital charges were LOS, as 

well a history of surgery, complications during admission and nutrition risk/status category 

(Braunschweig et al., 2000; Freijer et al., 2013; Jean-Claude et al., 2012). Some hospitals in 

countries like the United States also lose unpaid reimbursements by the government when 

malnourished patients are not identified (Barker et al., 2011; Thomas et al., 2016). 

Demonstrating this with a preventative approach, Thomas et al. (2016) observed that including 

malnutrition in the diagnosis-related group (DRG) coding system amongst a group of German 

elective surgical patients (n=1244), led to a reimbursement of €1979.67 for each patient at risk 

of malnutrition and a total reimbursement of €79,186.73 for all patients at risk of malnutrition. 

The authors concluded that adequately treating malnutrition was a prudent measure in 

compensating for increased hospital costs. A large USA study that evaluated the cost-

effectiveness of nutritional intervention 90 days post-discharge provided to malnourished 

patients versus placebo patients in 622 malnourished elderly patients established that the 

intervention group that received oral nutritional supplements had an estimated cost savings ratio 

of $33 818 (Zhong, 2016). 

The evidence from numerous studies supports the fact that increased economic costs are 

associated with malnutrition. 

2.3 Recognition and current referral rates of malnutrition 

Given the extent of malnutrition in the hospitalised population, the literature continues to reveal 

that it is a condition often unrecognised or untreated (Barker et al., 2011; Waitzberg et al., 

2001). Identifying nutritional risk/malnutrition through routine screening followed by nutritional 

intervention in hospitals is hindered by the absence of a standard definition of malnutrition. The 

aetiology-based definition of DRM through the role of inflammation described by White and 

colleagues in section 2.2.3 is a great stride in defining malnutrition (White et al., 2012). 

Currently, a working group of the ASPEN has recommended that for a definite assessment of 

nutritional status, the incidence of at least two of the following characteristics of malnutrition 

should be taken into consideration: an insufficient energy intake, weight loss, the loss of muscle 

mass, the loss of subcutaneous fat, fluid accumulation and diminished handgrip strength (White 

et al., 2012). A very recent ESPEN Consensus statement recommended any of two basic 

definitive criteria for the diagnosis of malnutrition for all clinical settings and irrespective of type 

of disease of either a BMI<18.5 kg/m2 or a combined involuntary weight loss with reduced 

gender-specific fat-free mass index (FFMI)/ age-specific BMI cut-offs (Cederholm et al., 2015). 

These two bodies are yet to unify both consensuses for diagnosing malnutrition (Jensen, 2016). 
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In some countries like the Netherlands, the Dutch Health Care Inspectorate mandates the 

compulsory screening of patients in all Dutch hospitals using validated Nutritional Risk 

Screening Tools (NRSTs) such as the SNAQ (Dutch Malnutrition Steering Group, 2011). 

Screening rates within the first 24 hours of hospital admission in this country continue to 

increase and stand at 65%. Studies universally have shown, however, that screening is not 

routinely done or is performed outside stipulated guidelines (Geiker et al., 2012). Across 173 

Austrian hospitals for instance, just 20% of the clinicians were found to implement nutritional 

screening for their patients (Hübner et al., 2015). 

In hospitals in other parts of the world where screening is mandatory, the prompt referral of 

patients for dietetic treatment has been poor. In a Melbourne tertiary teaching hospital in 

Australia, 23% of 275 patients were found to be malnourished as defined by the SGA (Gout et 

al., 2009). Only 36% of those identified as malnourished were referred to the dietitian for review 

and only 7 out of 24 patients were correctly documented in the folder by the dietitian. In a 

geriatric population in which 51.4% were at high risk of malnutrition, none of these patients 

received dietetic referrals or any form of nutrition support (Geurden et al., 2015). Further studies 

have also shown similar findings to the studies previously described. Medical staff of an 

Australian study identified only one out of 137 malnourished patients whilst 21 of the 

malnourished patients received nutrition intervention (Soeters et al., 2008). Also, only 7% of 

malnourished elderly patients that experienced a recent loss of weight and 9% of those that 

experienced the loss of appetite, in a population of 30 malnourished elderly patients were 

referred for dietetic assessment (Adams et al., 2008). More convincingly, a large intervention 

study across seven Swiss hospitals provided nutritional support to 70% of nutritionally at-risk 

patients (Imoberdorf et al., 2010). Some reasons for the lack of intervention in the remainder 

were short hospitalisation, refusal of the patients to receive nutritional intervention and 

emergency operation. Within a period of three years (2003-2006), nutritional intervention 

increased from 63% to 72% to 78% in this population. 

In the African context, there are no published studies of compliance with compulsory screening 

and assessment in hospitals. However, in an unpublished study in the setting of a public 

teaching hospital amongst Ghanaian outpatients, 79.3% of patients did not receive dietetic 

referrals (Ampofo, 2013). These studies highlight that the poor awareness of malnutrition by 

medical staff is a problem due to the belief that malnutrition is a guaranteed comorbidity of 

disease, amongst other factors.  

Some organisations are seeking to close the gap on conducting screening protocols and 

nutritional intervention before surgery (Miller et al., 2014). For instance, the multidisciplinary 

Enhanced Recovery After Surgery (ERAS) care pathway in surgical practice in several Western 
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countries is designed to optimise early recovery after surgery by attenuating surgical stress in 

patients and the risk of the development of infections and wound complications, and by 

maintaining preoperative body composition and organ function (Steenhagen, 2015). It includes 

the optimisation of nutrition as a key component among various surgical and anaesthetic 

regimes. 

2.4 Benefits of the treatment of Disease-Related Malnutrition (DRM) 

Dietary fortification, oral supplementation and patient counselling are first-line strategies used in 

many hospitals to treat malnourished patients (Cederholm et al., 2017). Several RCTs, meta-

analyses and Cochrane reviews have found profound benefits associated with dietary 

counselling and particularly a high energy and protein supplementation in significantly improving 

indicators of good nutritional status and patient outcomes: slower weight loss, an improvement 

in weight gain, reduced complications such as dysgeusia, reduced unplanned readmissions 

post-discharge, a decreased LOS and lowered disease-specific mortality (Baldwin & Weekes, 

2011; Bally et al., 2016; Isenring et al., 2004; Jensen, 2010; Ravasco et al., 2012; Ravasco et 

al., 2005a; Ravasco et al., 2005b; Stratton et al., 2003). However, not much evidence exists for 

the use of patient counselling except to improve energy intake (Stratton, 2005). A study that 

evaluated the cost-effectiveness of nutritional therapy found that screening and treatment 

reduced hospitalisation by a day and reduced corresponding hospital expenses by up to €900. 

(Kruizenga et al., 2005b). Perioperative nutritional support in malnourished patients decreases 

postoperative complications such as wound infections and sepsis in various groups of patients 

including geriatric and gastrointestinal oncology patients (Anbar et al., 2014; Shukla et al., 

2016). Nutrition support may include dietary counselling, oral nutritional supplements, assisted 

feeding, enteral nutrition and parenteral nutrition, which improve outcomes by reducing the 

incidence of complication, LOS and the costs of admission (Mourao et al., 2004; O’Flynn et al., 

2005; Odelli et al., 2005; Stanga et al., 2007). ESPEN has guidelines specific to treating various 

groups of malnourished patients (Correia et al., 2014; Ukleja et al., 2010). 

The poor detection of malnutrition or nutritional risk in hospitals has an influence on patients 

who would receive nutritional intervention. From the “unscreening” of patients to the negligence 

of staff to the importance of nutrition as a part of nutrition therapy, large percentages of at-risk 

patients do not receive the nutritional support they require (Lamb et al., 2009; Hébuterne et al., 

2014). One study reported the inability of the staff of a hospital to screen, though mandatory in 

this hospital, all of its patients using the Northumbria Nutrition Score Chart (NNSC); 68.9% of 

patients were screened, of which 13.7% were identified as being at high nutritional risk, out of 

which 45.2% were appropriately referred for dietetic advice (Lamb et al., 2009). The rest of this 

high-risk group had no action taken on them (38.7%) or received various forms of nutritional 
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support without any dietetic advice (16.1%). In this same study, 14 more of those that were 

unscreened by the staff were found to be at high risk by the investigators. A large French 

national study in 154 hospitals including both outpatients and inpatients showed that 43.4% of 

the malnourished patients as defined by BMI and/weight loss failed to be provided with nutrition 

support although 28.4% of the well-nourished patients received nutrition support because they 

were erroneously perceived as being at nutritional risk (Hébuterne et al., 2014).  

The positive benefits of nutrition support to the malnourished patients through macronutrients 

such as protein, energy and other essential micronutrients are slow where inflammation exists, 

as explained in section 2.2.3 (Jensen et al., 2009). However, early, adequate feeding within the 

first three days attenuates this and has proved to improve morbidity and mortality (Simpson & 

Doig, 2005). Intervention studies have been conducted to demonstrate the effects of providing 

early and adequate nutritional support. In a multicentre, cohort study amongst Chinese 

abdominal surgical patients in China (n=1085), the rate of complications was significantly lower 

in the preoperative nutrition group compared with the control group (25.6% versus 50.6%, 

p=0.008) (Jie et al., 2012). Additionally, a significantly shorter LOS was seen in the preoperative 

nutrition group compared with the control group (13.7 ± 7.9 days versus 17.9 ± 11.3 days, 

p=0.018). In a large, multicentre study of 1831 hospitalised patients recruited from selected 

departments in an American hospital and two other Chinese teaching hospitals, similar 

outcomes were found (Jie et al., 2010). Of patients that were nutritionally at-risk, the 

complication rate was significantly lower in the intervention group compared with the control 

group (20.3% versus 28.1%, p<0.001). No difference in complications was seen in patients that 

were not at nutritional risk regardless of the treatment or lack of treatment they were given 

(p=0.10). The findings of these large, high quality studies, amongst others, suggest that 

nutritional support protects against the incidence of complications and other adverse clinical 

outcomes and is thus beneficial to patients. 

Though modern nutritional therapy with the numerous benefits it confers exists, studies 

worldwide have shown that a regrettably small percentage of malnourished patients are 

provided with adequate nutritional support (Correia et al., 2003; McWhirter & Pennington, 1994; 

Rasmussen et al., 2004). Many strategies have been put in place to increase attention to 

nutrition care and to improve awareness. A Nutrition Care Pathway which is simple and can be 

used in varied health care settings was recently proposed by the Medical Education Global 

Study Group (feedM.E.) (Correia et al., 2014). The Pathway recommends that hospitals screen, 

intervene and supervene i.e. screen newly admitted patients’ nutrition status or on initiation of 

care, intervene in a timely manner when needed and supervene routinely with an evaluation, 

adjustment or reinforcement of nutrition care plans until the patient is discharged from the 
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hospital. The Medicare Condition of Participation earlier provided similar requirements for the 

accreditation of US healthcare facilities (Centre for Medicare & Medicaid Services, 2006). A 

patient that is found to be malnourished should be put on a nutrition care plan which will involve 

the nutrition support team, physician, dietitian, other appropriate health workers and the 

patient’s family or caregivers (Ukleja et al., 2010). The nutrition care plan for the patient should 

define the rationale for nutrition therapy, describe the planned and appropriate intervention and, 

as an extension of the assessment process, monitor and outline recommended reassessment 

and re-evaluation parameters. Infection prevention strategies should be used when providing 

enteral and parenteral nutrition. Furthermore, the proper storage of formulations is advised. 

Nutrition care should be conducted under hospital-specific policies and protocols (Ukleja et al., 

2010). 

2.5 Screening for nutritional risk 

2.5.1 Introduction  

Understanding the negative implications of a poor nutritional status highlights the need to 

address malnutrition as a priority key issue. The first step in the nutritional care plan in treating 

malnutrition is making a correct diagnosis through the process of nutritional screening 

(Cederholm et al., 2017). Screening tools have evolved from solely being single measures of 

nutritional status or indices of laboratory and biochemical data such as albumin and total 

lymphocyte count for instant repletion, to a composite number of measurements to determine 

appropriate nutrition care, including percentage of weight loss during a specified period of time, 

BMI, reduced food intake in the week preceding admission and the presence of disease and its 

severity (Cederholm et al., 2017; Elia, 2003; Kondrup et al., 2003b) .  

2.5.2 Limitations of individual parameters 

Single nutritional parameters have lost their significance in determining nutritional status as 

single parameters may not take into consideration the host of factors involved in undernutrition 

thereby misdiagnosing a patient’s true nutritional status; instead, multiple measures are used 

(Barbosa-Silva, 2008; Campillo et al., 2004; Fuhrman et al., 2004; Jeejeebhoy, 2000; 

Pennington, 1997). BMI is used as an index of chronic protein-energy undernutrition but can be 

confounded by dehydration, oedema, ascites, disease and age (Sorensen et al., 2008; Stratton 

et al., 2003). BMI is also reportedly not sensitive in predicting the loss of fat-free mass as obese 

patients may experience clinically significant weight changes which may still fall within normal 

BMI limits (Gupta, 2011; Pressoir et al., 2010). Degree of oedema and ascites can, however, be 

adjusted for by subtracting the amount of weight contributed by oedema from the raw weight 
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measured from the patient (Johnson & Williams, 1985). A more recent innovation to determine 

malnutrition in patients with oedema is the use of bioelectrical impedance and dual-energy X-

ray absorptiometry (Alves et al., 2015; Weyer et al., 2014). These are costly, however, and 

require specialised training limiting their use in routine clinical practice.  

Again, there remains a lack of uniform reference standards for classifying nutritional status. 

Unintentional weight loss is a sensitive measure of predicting weight loss and adverse patient 

prognosis but may be confounded by patient recall or deliberate weight loss (Corish & Kennedy, 

2000; Detsky et al., 1987; Morgan et al., 1980; Naber et al., 1997a; Omran & Morley, 2000; 

Parekh & Steiger, 2004). Inflammation can be identified using laboratory tests via acute-phase 

proteins (White et al., 2012). Contrary to what was previously thought, inflammation is not a 

direct and a reliable marker of nutritional status (Kyle et al., 2006). Albumin and prealbumin are 

unreliable markers of nutrition status because they reflect inflammatory metabolism, surgical 

risk and mortality (Barbosa-Silva, 2008; Delgado-Rodríguez et al., 2002; Fuhrman et al., 2004; 

Jensen, 2006; Lawson & Daley, 2015; van Houwelingen et al., 2013). An analysis of patients 

that had been exposed to various states of poor nutrition revealed that their blood acute-phase 

proteins did not fall consistently to match their weight loss (American Dietetic Association, 

2012). Serum albumin and transferrin synthesis are influenced by disease status and acute 

interventions including the use of medication, hydration status and age (Chertow et al., 2000; 

Robinson et al., 2003). 

Measures of anthropometry and functional status are also not exempted from the extremes of 

health and age and the lack of specific cut-offs limits their usage (Jeejeebhoy, 2000; 

Pennington, 1997; Persson et al., 2002). A population study in Switzerland did not find a higher 

level of association between albumin and weight loss>10% or poor appetite (Kyle et al., 2006). 

The Controlling for Nutritional Status (CONUT) tool which was developed as an automated 

malnutrition screening tool and alert tool to identify nutritional risk at any point in time in patients 

hospitalised with acute conditions has been criticised for its use as a screening tool because its 

three indices, serum albumin, total cholesterol and total lymphocyte count, are laboratory 

measures with  inherent limitations and the underestimation of malnutrition, especially in older 

patients (Drescher et al., 2010; Ulibarri et al., 2005). However, de Ulíbarri Pérez (2014) 

contends that these measures detect changes in plasma of the body functions related to 

nutritional risk at an early stage and with more precision when anthropometric measures will fail 

at detecting nutritional risk until three weeks have elapsed. Additionally, these laboratory 

measures are proposed to help the physician decide on the most efficient but least aggressive 

treatment the patient needs to recuperate quickly. Available orthopaedic literature also indicates 

the usefulness of using laboratory markers in screening (Golladay et al., 2016).  
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In spite of these limitations, these single parameters are more commonly included in nutritional 

screening because of some strengths. A low BMI is relevant in detecting malnutrition in the 

absence of weight loss and selecting patients at risk of increased mortality (OR=6.01; 95% CI 

(4.92-7.33) (Kruizenga et al., 2003; Pressoir et al., 2010). Weight loss (>10% in the preceding 

six months) has demonstrated good predictive ability and is a feature of most measures of 

nutritional status such as SGA and NRI (Nutritional Risk Index) (Buzby et al., 1988; Detsky et 

al., 1987; Kondrup et al., 2003b). Biochemical markers inversely correlated with metabolic 

stress, are potent indicators of inflammatory metabolism and are useful in predicting poor 

patient outcomes such as immune incompetence, the incidence of infection, morbidity and 

mortality (Barbosa-Silva, 2008; Chertow et al., 2000; Fuhrman et al., 2004; Jeejeebhoy, 2000; 

Jensen, 2006; Robinson et al., 2003).  

2.5.3 Reasons for screening 

According to a very current ESPEN consensus statement, nutritional screening is a rapid 

process performed to identify patients that are at nutritional risk using an appropriate validated 

tool (Cederholm et al., 2017). Furthermore, the 2003 ESPEN’s guidelines reason that the intent 

of nutrition screening is to predict the possibility of a better or worse outcome due to nutrition 

factors and whether nutrition treatment is going to influence this (Kondrup et al., 2003a).  

Identifying patients that are at nutritional risk, and further subclassifying the extent of nutritional 

risk amongst at-risk patients, holds numerous benefits for patients, including elective surgical 

patients, since providing appropriate nutritional support is known to optimise postoperative 

outcomes (Lawson & Daley, 2015). There is evidence to suggest that well-nourished patients 

including postoperative surgical patients, benefit from nutritional risk screening followed by 

assessment and nutritional intervention (Braga et al., 2002; Jie et al., 2010; Jie et al., 2012).  

International nutrition and healthcare bodies such as ESPEN, the National Institute for Health 

and Clinical Excellence (NICE) and The Joint Commission on Accreditation of Healthcare 

Organisations in the USA recommend early screening within the first 24-48 hours of admission 

(ASPEN Board of Directors & Clinical Guidelines Task Force, 2002; Cederholm et al., 2017; 

Joint Commission on Accreditation of Healthcare Organisations, 2008; Kondrup et al., 2003b; 

Kyle et al., 2006; Weekes et al., 2004). The accreditation of healthcare institutions in the USA is 

dependent on screening all patients on admission, amongst other requirements (Joint 

Commission on Accreditation of Healthcare Organisations, 2008).  

It is important that results of screening are documented and communicated and the required 

intervention provided within the time frame specified by the hospital (Ukleja et al., 2010). Timely 
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nutritional assessment is the second step in the nutrition care process for patients that are 

identified as being at nutritional risk or clearly malnourished (Charney, 2008; Field & Hand, 

2015). Nutrition assessment according to ASPEN is a comprehensive process of diagnosing e 

nutrition problems by employing anthropometric, biochemical, clinical and dietary data 

(Teitelbaum et al., 2005). Assessment tools in comparison with screening tools are more time-

consuming, more complex and may employ the use of a broad questionnaire that focuses on 

several areas of a patient’s nutritional intake. Additionally, the completion of nutrition 

assessment is constrained by a lack of human skills and physical resources (Patel et al., 2014; 

Russell, 2007). Consensus statements by the Academy of Nutrition and Dietetics/ASPEN and 

the ESPEN, previously elaborated on in section 2.3, are the most recent diagnostic criteria for 

malnutrition (Cederholm et al., 2015; White et al., 2012). Because nutritional screening is the 

initial step recommended in diagnosing malnutrition due to its high utility in identifying 

malnutrition, nutritional screening was performed in the study (Cederholm et al., 2015). It proves 

valuable in clinical practice where resources of time and money are limited. 

2.6 Selection of Nutritional Risk Screening Tools (NRSTs)  

Without NRSTs, patients with malnutrition will not be recognised. Moreover, adverse outcomes 

related to being at nutritional risk may not be promptly recognised and averted, as previously 

explained in sections 2.2.4. More than 100 available nutrition screening tools exist. NRSTs are 

generally flexible, simple, rapid, easy to interpret, valid, reliable and acceptable to patients 

because they are less invasive in various patient populations (Green & Watson, 2005; Jones, 

2002; Mourao et al., 2004).  

Many NRST were designed for specific purposes. These include the assessment of nutritional 

risk in patients such as the MNA, prediction of poor clinical outcome related to malnutrition such 

as the SGA, identification of the need for nutritional intervention such as the MUST, prediction 

of healthcare use such as the NRI or prediction of the clinical effects of nutritional interventions 

such as the NRS-2002 (Detsky et al., 1987; Guigoz et al., 1997; Kondrup et al., 2003b; Stratton 

et al., 2004; Wolinsky et al., 1990). However, NRST are used for various purposes other than 

their intended purposes. For instance the NRI is used to determine the prevalence of nutritional 

risk whilst the MNA originally designed for elderly populations is used in younger populations 

(Kyle et al., 2004; Raslan et al., 2010). Some well-known validated NRST include NRS-2002, 

MST, SNAQ, NRI, MUST, SGA and MNA (Ferguson et al., 1999; Green & Watson, 2005; 

Guigoz et al., 1997; Kondrup et al., 2003b; Kruizenga et al., 2005a; Stratton et al., 2003; 

Wolinsky et al., 1990).  
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With regard to ease of completion, there are those NRSTs that are described as “quick and 

easy tools” because they do not require calculations or anthropometric measurements, clinical 

examinations or biochemical tests. These include the MST and the SNAQ (Ferguson et al., 

1999; Kruizenga et al., 2005a). Other screening tools such as the SGA, NRS-2002 and MNA 

are complex and qualify as assessment tools since they are more time-consuming and may 

involve clinical evaluations, medical examination and test of cognitive function; nevertheless 

they give a better background of a patient’s nutritional status (Baker et al., 1982a; Detsky et al., 

1987; Guigoz et al., 1997; Kondrup et al., 2003b).  

The major difficulties encountered in accurately diagnosing malnutrition are posed by the lack of 

a universal definition of malnutrition (Cederholm et al., 2015; White et al., 2012). Cut-off points 

for parameters to classify what constitutes normal and poor nutrition in the general as well as in 

specialised patient populations, including the elderly, have not been standardised, bringing 

divergent conclusions in studies (Platek et al., 2015; Stratton et al., 2003). Additionally, most of 

these NRST are difficult to use or implement, cannot be applied in different patient populations, 

have not been tested for validity or reliability or do not indicate a plan for nutrition care 

(Chumlea et al., 2006; Green & Watson, 2005; Hamirudin et al., 2014; Koren-Hakim et al., 

2016).  

Screening tools generally consider two aspects of being at nutritional risk i.e. whether the 

person is malnourished presently and whether the person might become malnourished in the 

future (Kondrup et al., 2003a). Some NRST receive the commendation of international nutrition 

societies such as the NRS-2002 by ESPEN and the NRI by the British Society for Parenteral 

and Enteral Nutrition (BAPEN) (Kondrup et al., 2003b; Veterans Affairs Total Parenteral 

Nutrition Cooperative Study Group, 1991). The choice of a NRST for use should be dependent 

on the following characteristics: 1) validity (well established face validity, content validity, 

criterion validity, concurrent validity and predictive validity) 2) reliability (high interrater 

agreement and test-retest agreement), and 3) should be linked to implementation plans for 

action and 4) should be practical to use (Elia, 2003; Elia & Stratton, 2011; Kondrup et al., 

2003a; Streiner & Norman, 2003). Though the most preferred NRST is the one that has been 

validated for the particular care setting and for the population and should best predict clinical 

outcomes, it has been suggested that head-to-head RCTs should be included to provide strong 

evidence for the predictive ability of NRSTs to predict clinical outcomes in studies where many 

extraneous factors such as age and disease severity confound the results of observational 

studies (Isenring et al., 2003; Phillips & Zechariah, 2017; Stratton et al., 2004; Wu et al., 2009). 

Many NRSTs have not been rigorously tested for validity, reliability, sensitivity and specificity; all 

the NRSTs also fail to show consistency in their validity studies (Arrowsmith, 1999; Green & 
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Watson, 2005). It has been suggested that future studies designed according to international 

guidelines of conducting research are needed to investigate the most valid NRSTs to screen 

and assess hospitalised patients along with a rigorous audit of actual hospital practices and not 

the development of new NRSTs (Patel et al., 2014). 

With the lack of a standard definition of malnutrition, various reference standards are used to 

validate NRST, which reduces comparability and makes the implementation of care plans for 

findings of NRST problematic (van Venrooij et al., 2007). These reference standards are used in 

developing NRST and include objective assessment by a nutrition professional and a full 

nutritional assessment (Amaral et al., 2008; Guaitoli et al., 2014; Kruizenga et al., 2003; Kyle et 

al., 2006; Velasco et al., 2011). The reference method is therefore considered as being superior 

to the NRST to be validated, which may create misjudgements if compared with another tool. 

The use of varying reference standards becomes confusing when for instance, the NRS-2002 is 

validated with the SGA as a reference method while in another study, the SGA is validated 

against the NRS-2002 (Kyle et al., 2006; Martins et al., 2006). The use of screening tools, single 

measures of anthropometry such as BMI, and laboratory methods are described as less valid 

reference methods (Campillo et al., 2004; Elia & Lunn, 1997; Klein et al., 1997).  

Selecting a NRST from the numerous ones available for the hospital setting can be problematic. 

In the literature search for this review, five well-known validated NRST developed specifically for 

the general adult patient population were identified and were considered for use in the current 

study. These NRSTs have been summarised in Table 2-3, highlighting some important 

characteristics of these tools. 

The common characteristics some of the tools have are weight, unintentional recent weight loss, 

percentage of weight loss, BMI, disease severity or acuity of disease level (Ferguson et al., 

1999; Healy et al., 2014; Kondrup et al., 2003b; Kruizenga et al., 2005a). These parameters 

have a sound evidence base in the literature and have been associated with changes in clinical 

outcome and function (Kondrup et al., 2003a; Vigano et al., 2017). Several attempts have been 

made to define the best tool for the adult patient population. Till date, this has not been 

achieved since various tools have been used in different patient populations with different age 

groups and reference standards, and varying methodological limitations, thus hindering 

comparability between studies. Past reviewers have systematically pooled results of validity 

studies of different NRST to assess their performance in diagnosing nutritional risk and 

predicting clinical outcomes (Table 2-2). 

In 2014, Guaitoli and reviewers systematically identified 32 screening tools applicable to the 

general hospital setting on which validity studies had been conducted (Guaitoli et al., 2014). 



CHAPTER 2: LITERATURE REVIEW 

46 

Table 2-2: Common malnutrition screening tools developed for the adult hospitalised patient population 

Screening tool Target population Parameters used 
risk scores 

Risk scores Advantages Limitations 

MST Adult hospitalised 
population (1) 

Three-question tool:  

loss of appetite, incidence 
of unintentional weight 
loss, amount of recent 
unintentional weight loss.  

MST score: 2-7-risk of 
malnutrition, 0-2: no risk of 
malnutrition 

 

Regarded as a “quick and 
easy” screening tool out of 
more than 30 tools in a 
systematic review (<3 
minutes)(2) 

Showed the best clinically 
relevant sensitivity and 
specificity out of more than 
31 tools in 27 studies (2).  

N.B. No analytic accuracy 
studies conducted on the 
NRS-2002 by the time of 
review; moreover, the 
NRS-2002 was regarded 
as a complex tool. 

Bias in the diagnostic 
studies of MST because 
there was no blinding and 
no cross-validation has 
been done where the 
NRSTs were developed. 
Sensitivity is decreased 
when MST>1 or ≥3, thus 
causing unnecessary 
dietetic consultations (1). 

MUST Adult hospitalised patients 
(3)  

Three-question tool:  

BMI, unintentional weight 
loss, acute disease effect 
(3)  

MUST score: 0-low risk, 1-
medium risk, ≥2-high risk 

Requires less specialised 
training (4)  

Overestimates high 
nutritional risk since the 
presence of disease is 
automatically generated as 
a MUST score of 2.  Also 
happens in patient 
populations with significant 
oedema and ascites due to 
BMI overestimation (4). 

Underestimates medium 
nutritional risk. 

Complex tool which 
overestimates nutritional 
risk in patient populations 
with significant oedema 
and ascites which increase 
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Screening tool Target population Parameters used 
risk scores 

Risk scores Advantages Limitations 

BMI and weight loss  

Systematic review by (2) 
revealed MUST validity 
studies did not reach 
criteria of clinically relevant 
sensitivity and specificity  

NRS-2002 Adult hospitalised patients 
(5). 

Initial screening phase: 
(BMI, recent unintentional 
weight loss, reduced 
dietary intake, severity of 
illness) impairment of 
nutritional status) final 
screening phase (impaired 
nutritional status, severity 
of disease (5). 

An additional section is old 
age for patients older than 
≥70 years due to the 
nutritional frailty in this age-
group 

NRS<3-not at nutritional 
risk, NRS≥3-at nutritional 
risk  

Preferred tool in European 
hospital settings (1, 6) 

Because it has a higher 
feasibility than the MNA, 
the NRS-2002 is an 
alternative NRST for the 
MNA for elderly patients 
where problems of 
feasibility are likely.  

Acknowledges the role of 
disease state in hospital 
malnutrition. 

Highly specific because it 
allows for the gradation of 
disease effect from a score 
of 0-3. 

Except initial retrospective 
development and 
revalidation RCT, very few 
RCT conducted to evaluate 
the NRS-2002’s ability to 
identify patients who will 
benefit from nutrition 
intervention (5, 7, 9). 

Underestimates risk just 
like the MUST (8, 10). 
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Screening tool Target population Parameters used 
risk scores 

Risk scores Advantages Limitations 

SGA Adult hospitalised patients 
(12) 

9-item questionnaire:  

weight loss, dietary intake 
changes, gastrointestinal 
symptoms lasting>two 
weeks, functional 
impairment, loss of 
subcutaneous fat, loss of 
muscle mass, presence of 
ankle/sacral oedema 
/ascites) (11-12, 14). 

 

SGA A-well-nourished, 
SGA B- moderately 
malnourished., SGA C-
severely malnourished (12) 

Used as a surrogate gold 
standard due to extensive 
evidence of its validity (15)  

Alternative method for the 
MNA /MNA-SF since the 
SGA correlates strongly 
with these tools (16).  

Better predictive ability of 
postoperative infections 
than objective measures 
which are confounded by 
disease severity and 
treatment (16) 

The SGA is the most 
useful tool at detecting 
established malnutrition 
(12, 17).  

Systematic analysis 
showed the SGA 
demonstrated a good 
predictive ability of patient 
outcomes in almost half of 
the studies but not in 
geriatric patients (18).  

Captures subtle patterns of 
change in clinical 
parameters e.g. rate of 
weight loss over a time 
frame is weighted higher 
than absolute degree of 
weight loss (12). 

Requires specialised 
training (12-13).  

Fails to categorise mild 
malnutrition or acute 
nutritional changes (12). 

The SGA might rather 
represent an index of 
sickness and has not been 
predictive of nutrition-
associated complications 
(8). 
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Screening tool Target population Parameters used 
risk scores 

Risk scores Advantages Limitations 

MNA Elderly (19)   Full MNA is 18-item 
questionnaire (19): dietary 
intake changes, weight 
change, mobility, 
psychological stress or 
acute disease, 
neuropsychological 
problems, BMI, amount of 
full meals per day, 
consumption markers for 
protein intake, amount of 
fruit and vegetables, 
amount of fluid, mode of 
feeding, perception of 
nutritional status, self-view 
of own health in 
comparison with other 
people, MUAC, calf 
circumference 

MNA-SF uses the 6 most 
correlated questions of the 
full MNA questionnaire 
(20).  

The MNA comprises 
anthropometry, general 
assessment, dietary 
assessment and subjective 
assessment. 

MNA score<17 points-
malnourished 

MNA score, 17-23.5 points-
at risk of malnutrition 

Shown good diagnostic 
accuracy in several 
geriatric studies because 
the MNA includes physical, 
mental and dietary 
parameters that are known 
to affect the nutritional 
status of the elderly (18-
19). 

Detects risk of malnutrition 
at an early stage and 
evaluates nutritional status 
during and after 
hospitalisation.  

The MNA does not apply to 
patients fed enterally and 
has not been validated in 
the non-geriatric population  
(19, 21).  

Found to be the least 
feasible NRST due to 
comprehensiveness of 
questionnaire in real-life 
hospital setting where 
patients may be severely ill, 
demented or unconscious  
(22)  

Earlier diagnostic studies 
were conducted only in frail 
patients, limiting evidence 
of its validity (19, 21). 

SNAQ Adult hospitalised patients Three-item questionnaire: 
unintentional weight loss, 
appetite loss in past month, 
use of supplemental drinks 
or tube feeding in past 
month (23)  

SNAQ score: 0 or 1 point-
well-nourished, 2 points-
moderately malnourished, 
≥3 points-severely 
malnourished 

Systematic review by (2) 
rated both SNAQ and MST 
as the quickest and easiest 
NRST with highest 
diagnostic accuracy and 
diagnostic gain (50%). 

Limited relevance in low-
resource settings where 
provision of nutrition 
support is non-existent 
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NRST-Nutritional Risk Screening Tool(s), MST-Malnutrition Screening Tool, MUST-Malnutrition Universal Screening Tool, MNA-Mini-Nutritional Assessment, PG-SGA- Patient-

Generated Subjective Global Assessment, LOS-Length of Stay, BMI-Body Mass Index, MNA-Mini-Nutritional Assessment, MNA-SF-Mini Nutritional Assessment Short-From, 

SNAQ-Short Nutritional Assessment Questionnaire, NRI-Nutritional Risk Index,NRS-2002-Nutritional Risk Screening Tool-2002, GI-gastrointestinal, MUAC-Mid-Arm Circumference 

(1)-Ferguson et al., 1999, (2)-van Venrooij et al., 2011,(3)-Stratton et al., 2004, (4)-Stratton, 2005, (5)-Kondrup et al., 2003b, (6)-Cederholm et al., 2017, (7)-Johansen et al., 2004, 

(8)Kyle et al., 2006, (9)-Mercadal-Orfila et al., 2012, (10)-Poulia et al., 2012, (11)- Baker et al., 1982b, (12)-Detsky et al., 1987, (13)-Detsky et al., 1984, (14)-Shirodkar & 

Mohandas, 2005,  (15)-Platek et al., 2015, (16)-Raslan et al., 2010), (17)-Christensson et al., 2002, (18)-Guaitoli et al., 2014, (19)-Guigoz et al., 1997, (20)-Rubenstein et al., 2001, 

(21)-Guigoz et al., 2006, (22)-Bauer et al., 2005, (23)-Kruizenga et al., 2005a 
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They concluded that none of the 32 screening tools they identified performed consistently well in 

individual studies under review were vast and the authors could not make unequivocal 

conclusions. Because the results of the previous review were carried out with various reference 

methods and population types, Platek et al. (2015) systematically reviewed all NRSTs that had 

previously used only the SGA as a reference standard and in just the medical or surgical 

setting. Screening tools that incorporate biochemical measures such as serum albumin in the 

NRI which are well known to be affected by disease and treatment, were excluded from the 

review (Bouillanne et al., 2011; Platek et al., 2011). The tools that had good specificity (>80%) 

were the MUST, NRS-2002 and the MST, though sensitivity was variable in all the studies 

(Platek et al., 2015). The authors concluded that these tools could be considered in the adult 

acute care setting but admitted the SGA may not be entirely suitable as a “gold standard” since 

no general consensus had been reached. Other available published data that tested the 

performance of NRS-2002 in comparison with other screening tools show that NRS-2002 is 

better when compared with the MUST at predicting clinical outcomes in hospitalised patients 

and even best when combined with the SGA (Raslan et al., 2010; Raslan et al., 2011). 

In an earlier evaluation of the 11 most valid and simple NRSTs for the hospital setting, the NRS-

2002 was the only tool to receive a grade 1 recommendation for use in the hospital setting 

(Skipper et al., 2012). Four tools, the Simple Two-Part Tool, MNA-SF, the Malnutrition 

Screening Tool (MST) and MUST received a grade II whilst the other seven received a grade III 

or V. The reliability of the NRS-2002 in the three studies, however, could not be determined 

since this data was not available (Bauer et al., 2005; Kyle et al., 2006). An earlier systematic 

review by van Venrooij et al. (2011) was limited to “quick and easy tools” and therefore the 

NRS-2002, MUST, SGA and the MNA were excluded from the review. Earlier reviews have 

been made on screening tools but the reviewers stated only the uses of the NRST but did not 

give ratings on the best NRSTs for the hospital setting (Green & Watson, 2005; Mueller et al., 

2011). 

The ESPEN recently proposed a new definition for malnutrition using criteria defined out of 

expert opinion (Cederholm et al., 2015; Kondrup et al., 2003b). ESPEN’s new assessment 

guidelines define malnourished patients using either of two options; option one requires the 

malnourished patient having a BMI<18.5 kg/m2 whilst option two requires the combined finding 

of a mandatory involuntary weight loss>10% (indefinite of time) or 5% (in 3 months) and at least 

one of either low FFMI (below <15 and <17 kg/m2 in females and males respectively) or a 

reduced BMI<20 kg/m2 or <22 kg/m2 for patients younger and older than 70 years respectively. 

These new criteria changed the basis on which a screening strategy could be evaluated. In light 

of this, the two most popular NRSTs, the NRS-2002 and MUST, were compared with these 
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criteria to test their diagnostic accuracy in the hospital setting (Poulia et al., 2016). The MUST 

was better correlated with the ESPEN criteria as it identified 14.9% malnourished patients whilst 

the ESPEN criteria identified 11.3% malnourished patients as compared with the NRS-2002 

(27.9% medium-risk patients). The chances of giving a positive malnutrition screening result 

with the NRS-2002 was therefore high (sensitivity=61, specificity=76.3, low predictive value= 

24.8%. The agreement between the MUST and the new ESPEN criteria was perfect (k=0.843, 

p<0.001) whilst that between NRS-2002 and the new ESPEN criteria was poor (k=0.228, 

p<0.001). Likewise, receiver operating characteristic (ROC) plots and area under the curve 

(AUC) were higher for MUST (0.980) compared with the NRS-2002 (0.686). The authors 

established that the MUST was more suitable for identifying malnourished patients in hospital. 

One must bear in mind that these new ESPEN criteria have not been subjected to 

comprehensive validity studies and moreover, include only objective measurements; therefore, 

their use as a reference standard in this study may be divergent from the NRS-2002, which is 

more sensitive to nutritional changes and includes more subjective measurements than the 

MUST. 

In a systematic review conducted in colorectal patients and another performed in an elderly 

population which compared the diagnostic accuracies of five screening tools, the authors 

suggested the MUST as the screening tool of choice for identifying malnourished patients 

(Håkonsen et al., 2015; Poulia et al., 2012). A possible reason for the differing performances of 

the NRS-2002 and the MUST may be the differences in the original intents of these tools. The 

NRS-2002, which was originally developed to screen nutritionally at-risk patients that could 

benefit from nutritional support in these studies, identified a large number of patients, both 

medium and at-risk patients who could benefit from nutritional support (Kondrup et al., 2003b). 

The MUST, on the other hand, is the only tool designed to screen malnourished patients and so 

may give a better reflection of patients that are malnourished (Elia, 2003; Stratton et al., 2004). 

In a population-based study which tested performances of the NRS-2002, the MUST and 

another tool, the NRI, the NRS-2002 appeared to have a higher sensitivity, specificity and 

predictive validity than the MUST and the NRI. Correia & Waitzberg (2003) argue that the NRS-

2002 has a higher specificity than the MUST because it grades disease severity more 

accurately whereas acutely ill patients are automatically classified as being at nutritional risk by 

the MUST (Kyle et al., 2006). The MUST therefore seems to overestimate high nutritional risk 

and underestimate medium nutritional risk.  

The SGA did not seem feasible for consideration in the current study. It requires specialised 

training for use and a long time is needed to complete the tool, which required full involvement 

of the patient compared with the other four tools presented in Table 2-2 (Detsky et al., 1987). 
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The MNA has not shown compelling evidence for use in younger populations but has relevance 

in the elderly population (Bauer et al., 2005; Cansado et al., 2009; Martins et al., 2006; Persson 

et al., 2002; Sánchez-Muñoz et al., 2010; Van Nes et al., 2001; Visvanathan et al., 2004). 

Moreover, usability of this tool is low (Bauer et al., 2005). The MST and MUST lack variables 

which are relevant in holistically assessing poor nutritional risk in hospitalised patients i.e. BMI, 

age or disease severity. These were therefore excluded from use in the present study. From the 

argument presented and the evidence provided from the three systematic reviews conducted on 

NRST for use in the general hospitalised population so far, the NRS-2002 was the most suitable 

to meet the aims and objectives of the current study (Guaitoli et al., 2014; Platek et al., 2015; 

Skipper et al., 2012). 

2.6.1 Nutritional Risk Screening-2002 Tool (NRS-2002) 

2.6.1.1 Development and validation 

The NRS-2002 was developed by an ESPEN working group in 2001 and 2002 (Kondrup et al., 

2003b). It was developed on the premise that the development of malnutrition in disease occurs 

as a result of the severity of disease and the corresponding increase in nutrition requirements 

that results because of disease. Therefore this tool detects malnutrition and the risk of 

developing malnutrition in the hospital setting. It is recommended by ESPEN and the Chinese 

Society for Parenteral and Enteral Nutrition (CSPEN) for use in all hospital settings and is widely 

accepted in hospitals throughout Europe (Sorenson et al., 2008; Sun et al., 2016). 

The developers of this tool retrospectively analysed all published RCTs (n=128) that provided 

nutrition support to establish whether nutritional support had a positive or neutral effect on 

clinical outcome (Kondrup et al., 2003b). The variables of this tool that were used to define 

nutritional risk were BMI, recent weight loss and current changes in food intake. These variables 

are commonly used in NRSTs and are associated with clinical and functional outcomes. A 

comprehensive validation study was undertaken involving 128 controlled trials (n=8944 

hospitalised patients) to ascertain the effect of nutrition intervention on clinical outcomes of 

patients. Patients were graded according to the NRS-2002 and clinical outcomes were studied 

to determine if the NRS could reliably predict them. An additional score of 1 was allocated to 

elderly patients (≥70 years) since age-associated frailty was associated with the development of 

malnutrition. Its content validity was maximised by involving the ESPEN working group in the 

validation (Kondrup et al., 2003b). 

In developing and validating the NRS-2002, the authors reported anticipated missing data from 

measurements of height and weight or information on weight loss (Kondrup et al., 2003b). They 
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suggested the use of Mid-Upper Arm Circumference (MAC) as way to obtain missing BMI data 

but this was difficult since they could not find all the different BMI and MUAC categories in the 

RCTs reports to establish a cut-off of MUAC to estimate BMI (Kondrup et al., 2003b). When 

determining the interrater reliability of the NRS-2002, the NRS-2002 has demonstrated good to 

perfect reliability of a kappa value of 0.67 between a nurse, a dietitian, and a doctor and 0.76 

between 28 doctors (Kondrup et al., 2002; Sorensen et al., 2008). A current study has reported 

a fair kappa value of 0.303 between surgeons and nutrition specialists in a retrospective study 

(Benoit et al., 2016). Misclassifications of patients occurred by 55% of the surgeons highlighting 

the need to train users of this tool. 

2.6.1.2 Components of the NRS-2002 

The NRS-2002 comprises a pre-screening phase and a final screening phase (see Table 

2-3)(Kondrup et al., 2003b). The initial screening phase determines the patient’s BMI, recent 

unintentional weight loss and reduced food intake combined with a subjective assessment of 

disease severity which is based on increased nutritional needs and/or metabolic stress 

(Kondrup et al., 2003b). If the answer is ‘’yes’’ to any question, the final screening should be 

performed. If the answer is ‘’no’’ to all the questions, the patient is re-screened on a weekly 

basis. 
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Table 2-3: Nutritional Risk-Screening (NRS-2002) 

Nutritional Risk Screening (NRS) 

Initial screening 

 Yes No 

Is BMI<20.5?   

Has the patient lost weight within the last 3 months?   

Has the patient had a reduced dietary intake in the last week?   

Is the patient severely ill? (e.g. in intensive therapy)   

Yes: If the answer is ‘Yes’ to any question, the screening in table II is performed 

No: If the answer is ‘No’ to all questions, the patient is re-screened at weekly intervals. If the patient e.g. is scheduled 
for a major operation, a preventative nutritional care plan is considered to avoid the associated risk status 

Final screening  

Impaired nutritional status  Severity of disease (Increase in 
requirements) 

Absent Score 0 Normal nutritional status Absent Score 0 Normal nutritional requirements 

Mild Score 1 Weight loss>5% in 3 months or food 
intake below 50-75% of normal 
requirement in preceding week 

Mild Score 1 Hip fracture*Chronic patients, in 
particular with acute 
complications: cirrhosis*, COPD*, 
Chronic haemodialysis, diabetes, 
oncology 

Moderate Score 2 Weight loss>5% in 2 months or BMI 
18.5-20.5 + impaired general 
condition or food intake 25-60% of 
normal requirement in preceding 
week 

Moderate Score 2 Major abdominal 
surgery*Stroke*Severe 
pneumonia, haematologic 
malignancy 

Severe Score 3 Weight loss>5% in 1 month (>15% 
in 3 months) or BMI>18.5 + 
impaired general condition or food 
intake 0-25% of normal requirement 
in preceding week 

Severe Score 3 Head injury*Bone marrow 
transplantation*Intensive care 
patients (APACHE>10) 

Score  Score Total score: 

Score≥3: the patient is nutritionally at-risk and a nutritional care plan is initiated. 

Score<3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major operation, a preventative 
nutritional care plan is considered to avoid the associated risk status. 

*indicates that a triad directly supports the categorisation of patients with that diagnosis 

*COPD-Chronic Obstructive Pulmonary disease 

Adapted from Kondrup et al. (2003b) 

The second phase of screening covers two main aspects, namely nutritional status and disease 

state. In the “impairment of nutritional status” section, a score is allocated for the variable 

(recent weight loss, recent reduction in food intake and BMI) that is the most affected. For 

example, a reduced food intake of 0-25% of usual requirements will be scored worse than a BMI 

of between 18.5-20.5 kg/m2. For “severity of disease”, the patient is scored according to the 

illness and the severity of the illness. This means that a patient with a particular diagnosis will 
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not always belong to the same category; for instance, a patient with stroke who is admitted to 

intensive care should be given a score of 3 instead of 2. It is meant to reflect increases in 

protein needs caused by the stress metabolism. Generally, patients with chronic disease with 

one or more complications fall into the mild category, for which a score of 1 is given. They are 

weak but can walk and their nutrient needs can be covered by oral diet or by oral 

supplementation. Patients that are confined to bed due to illness and whose protein 

requirements are substantially increased so that artificial feeding is required fall into the 

“moderate” category. Finally, a score of 3 or a “severe category” should be allocated to a patient 

who is in intensive care requiring ventilation and whose protein requirements cannot be met 

even by artificial feeding. If the diagnosis is not captured in the NRS-2002 table, then clinical 

judgement must be used to score the patient’s severity of illness. This may be ambiguous and 

present challenges for the clinician since disease types and acuity may vary by patients’ energy 

and protein requirements (Joint WHO/FAO/UNU Expert Consultation, 2007; Trumbo et al., 

2002). It has previously been described that overall energy requirements are normal or 

decreased rather than increased in most disease conditions. For patients aged >70 years, an 

additional point of 1 is added to the worse nutritional status and disease status aspects 

(Kondrup et al., 2003b). 

A score of or equal to 3 up to a maximum score of 7 indicates a risk of malnutrition, which 

indicates the need to start nutritional support. Patients with scores of 0-2 should be rescreened 

weekly to monitor their nutritional status. Some studies stratify the scores further to give greater 

attention to those at a higher risk as follows; no risk=0; low risk=0-1, medium risk=3-4 and high 

risk=>5 (Kyle et al., 2006). The NRS-2002 tool therefore does not give a definitive diagnosis of 

malnutrition but signifies risk of malnutrition for further assessment by the clinical dietitian 

(Ukleja et al., 2010).  

2.6.1.3 Validity studies 

One main strength of the NRS-2002 is that it was developed and validated for predictive ability 

(Kondrup et al., 2003b). Additionally, a score above 3 may be an indication for nutritional 

support to patients identified as being at nutritional risk. In the comprehensive validation study of 

this tool, which included all published RCTs (n=8944 hospitalised patients) of the effect on 

clinical outcomes of nutritional support versus no nutritional support or spontaneous food intake.  

Patients identified as being at nutritional risk using the NRS-score of ≥3 had an increased 

likelihood of benefiting from nutritional support compared with those that were not at nutritional 

risk (Kondrup et al., 2003b). The patients in these trials were a clinically heterogenous group 

including surgical, ICU, cirrhotic and long-term care patients. The observed outcomes included 

reduced LOS among patients, reduced rate of complications or infections or improved 
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mobilisation. Several studies have also confirmed the predictive validity of the NRS-2002 as it 

has been shown to predict LOS, the development of moderate and severe complications, the 

development of post-operative complications and mortality (Kyle et al., 2006; Martins et al., 

2006; Raslan et al., 2010; Raslan et al., 2011; Schiesser et al., 2008; Sorensen et al., 2008; 

Thomas et al., 2016).  

Few studies have reported a negative predictive validity of the NRS-2002 on clinical outcomes. 

In one such study, the performance of various tools, including the NRS-2002, the SGA and 

routine clinical laboratory measurements such as hypoalbuminaemia and anaemia were tested 

for predicting adverse outcomes amongst surgical and medical Chinese inpatients (n=991) 

against a combined index of all the tools as a reference standard (Chen et al., 2015). NRS-2002 

exhibited perfect sensitivity and negative predictive value but poor specificity and positive 

predictive value after adjusting for confounders. The authors concluded that the NRS-2002 may 

rather be a global indicator of disease severity since a high nutritional risk, NRS≥3 was reflected 

in abnormal laboratory measures. In this study, it was rather the degree of nutritional support 

provided to the patient, some abnormality of laboratory measures such as hypoalbuminaemia, 

the use of radiotherapy or chemotherapy and abnormal liver and renal function tests that 

predicted adverse outcomes. The authors recommended that the NRS-2002 be used more 

frequently during hospitalisation to improve the predictive ability of the NRS-2002 on patient 

outcomes as nutritional risk changes rapidly during hospitalisation. In a geriatric study, LOS was 

significantly predicted by MNA whereas the NRS-2002 or SGA failed to predict LOS (Bauer et 

al., 2005).  

In the EuroOOPS study, individual components of the NRS-2002 were found to be significantly 

associated with outcomes such as LOS and the odds for complications (Sorensen et al., 2008). 

Significant association remained after adjusting for confounding variables, such as disease 

speciality, diagnoses, comorbidity, complications and discharge destination. Variables 

associated with a longer LOS or being discharged after 28 days included at-risk status, age≥70 

years, cancer, comorbidity and complications (OR for each~0.74) but not severity of disease.  

Validity studies of NRST that include RCTs to evaluate the independent predictive value of 

NRST are considered of a higher quality, as discussed earlier in section 2.61.1 (Elia & Stratton, 

2011). In a RCT of 212 study participants, the NRS-2002 was used to identify nutritional risk 

and the patients were randomly assigned to either an intervention or control group (Johansen et 

al., 2004). The control group received standard nutritional care whereas the intervention group 

received more comprehensive specialised nutritional treatment. The two groups were then 

followed up for outcomes such as rates of complications, LOS and quality of life. The authors 

found that LOS was significantly reduced by six days for patients with complications in the 
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intervention group (Johansen et al., 2004). Similarly, another RCT (n=132 at-risk patients) found 

better outcomes, namely better nutritional status and quality of life, low complication rates and 

low readmissions rates in the intervention group (Starke et al., 2011). The NRS-2002 is 

therefore unique in the sense that it has been validated by two RCTs. Another prospective 

study, though not a RCT (n=525 at-risk cohort), found lower occurrences of complications, 

particularly infectious complications, in the at-risk group that was put on nutritional support (Jie 

et al., 2010). In a Cochrane review by Feinberg et al. (2015), however, the reported 

improvements in outcomes in nutrition intervention studies are not convincing since these 

studies are few and introduce bias and design errors in terms of allocation concealment, 

blinding and selective outcome reporting. A systematic review of the evidence is underway.  

An almost perfect agreement has previously been seen between the NRS-2002 and SGA 

(ĸ=0.853) (Almeida et al., 2012). In comparison with other NRSTs including the SGA, the NRS-

2002 has shown moderate agreement with the SGA (ĸ=0.56) and an excellent criterion validity 

defined by conventional BMI and unintentional weight loss cut-offs (Neelemaat et al., 2011; 

Raslan et al., 2011). Other studies have shown slight to fair agreement ranging from 0.24 to 

0.62 when comparing the NRS-2002 with SGA as a reference standard (Kim et al., 2011; Kyle 

et al., 2006; Velasco et al., 2011). In a head and neck cancer cohort, the NRS-2002 performed 

almost as well as the Patient-Generated Subjective Global Assessment (PG-SGA) as the NRS-

2002 showed a specificity of 77% and 98% sensitivity with substantial agreement between the 

tools (ĸ=0.78) (Orell-Kotikangas et al., 2015). Fair concordance was observed (ĸ=0.286) in a 

comparison of agreement between the NRS-2002 and BMI (de Magalhães Cunha et al., 2015). 

Corroborating this, Planas et al. (2016) observed that an oncology cohort group that was at 

nutritional risk still showed normal BMI values. No study has yet assessed the agreement 

between the NRS-2002 and the recent ESPEN diagnostic criteria but the findings of these two 

studies give an indication that there may be poor concordance between the NRS-2002 and the 

recent ESPEN diagnostic criteria for malnutrition, which include a low BMI cut-off<18.5 kg/m2. 

The NRS-2002 has been used in many studies to determine the nutritional status of general 

hospitalised patients (Cabré et al., 2015; Kyle et al., 2006; Ulibarri et al., 2005). Additionally, the 

diagnostic accuracy of the NRS-2002 has been tested in a statistical comparison of three 

prospective studies that evaluated three other tools NRI, MUST and CONUT using the SGA as 

a reference standard (de Ulíbarri Pérez, 2014; Kyle et al., 2006; Ulibarri et al., 2005). The NRS-

2002 had the highest specificity (93%) though it fared poorly with regard to sensitivity (62%) 

while its predictive value on prognosis was good (>80%). The high specificity observed in this 

study by the NRS-2002 may be attributable to the gradation of disease effect (scores 0-3) that 

the NRS-2002 allows (Correia & Waitzberg, 2003). More markedly, in a population-based study 
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by Kyle et al. (2006) of mixed medical and surgical inpatients, the NRS-2002, MUST and NRI 

were evaluated using the SGA as a reference standard. The NRS-2002 had the best test 

performance (sensitivity, 62%; specificity, 93%; positive predictive validity, 85%; negative 

predictive validity, 79%) and predicted LOS. The MUST similarly predicted LOS>11 days but 

had a less impressive test performance (sensitivity, 61%; specificity, 76%; positive predictive 

validity, 65%; negative predictive validity, 76%). With the NRI tool, test performance was as 

follows; sensitivity, 43%; specificity, 89%; positive predictive validity, 76%; negative predictive 

validity, 66%. Whereas the NRS-2002 misclassified 26.6% of patients, the MUST misclassified 

41.5% of the patients. The NRI misclassified 31% of patients mainly because it does not include 

recent dietary intake as a component in the diagnosis of malnutrition. Though the NRI includes 

body weight in the diagnosis of nutritional risk, body weight may not manifest in the short-term 

to reveal nutritional risk as much as recent dietary intake changes does (Kyle et al., 2006). 

Raslan et al. (2010) has earlier described the NRS-2002 as a “remarkably powerful nutritional 

screening tool” because it performed best among other NRSTs in predicting clinical outcomes 

and recommended it strongly for Brazilian hospital settings. In this study, the predictive validity 

of the tools was as follows: NRS-2002 (complications: 0.6531; very long LOS: 0.6508; death: 

0.7948), MNA-SF (complications: 0.6495; very long LOS: 0.6197; death: 0.7583) and MUST 

(complications: 0.6036; very long LOS: 0.6109; death: 0.6363). The NRS-2002 was rated higher 

than the MNA and MUST, though the differences were very small (Raslan et al., 2010). 

The prevalence of malnutrition found using the NRS-2002 in previously conducted studies 

ranges from 11-87% (Bauer et al., 2005; Christner et al., 2016; Imoberdorf et al., 2010; Korfalı 

et al., 2009; Raslan et al., 2011; Sorensen et al., 2008). Owing to heterogeneous patient 

populations with diverse disease conditions and acuities and different hospital departments 

within and between studies, the end result is wide variations in nutritional risk. This was typified 

in a large national Turkish study where nutritional risk was more common to almost half of 

medical oncology patients (43.4%) whilst it was lowest in the ear, nose and throat speciality 

(3.9%) (Korfalı et al., 2009). 

2.6.1.4 Feasibility and applicability 

Even though some literature describes the NRS-2002 as a complex tool, the NRS-2002 is 

generally rated by many as a feasible and simple tool in clinical practice (Gur et al., 2009; Poulia 

et al., 2012; Young et al., 2013). The ESPEN recommends the usage of the NRS-2002 within 

48 hours after admission to determine the risk of malnutrition (Cederholm et al., 2015). Several 

studies have detailed the rate of successful screenings in their patient populations when 

administering the NRS-2002 (Liang et al., 2009; Sorensen et al., 2008). In a large, international, 

multicentre study of 5,051 patients, it was possible to screen 99% of 750 newly admitted 
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patients by almost all the doctors (28 out of the 30 doctors) in a short time (Kondrup et al., 2002; 

Sorensen et al., 2008). This effect was again observed in a comparative study of three tools 

(MNA, SGA and NRS-2002) for ease in completing procedures (Bauer et al., 2005). The NRS-

2002 was completed in 98.3% of the study population whilst a lesser coverage was derived for 

the other tools, for as low as 66.1% for the MNA. The SGA was completed in 99.2% of study 

participants. 

These serve to demonstrate the practicality and usefulness of this tool for health professionals 

and various patient populations such as the elderly population, who may be less alert and frail 

than the general population. It is noteworthy that most previously conducted NRS-2002 studies 

were carried out in general hospitalised patients and excluded patients that were demented, 

critically ill patients or patients who could not communicate effectively or were not well oriented 

to place and time; otherwise the rate of failed screenings would probably be higher (Bauer et al., 

2005; Jie et al., 2010; Raslan et al., 2011). Failed screening due to missing data (mainly a lack 

of clarity about the NRS-2002, missing anthropometric measurements) has been reported 

between 1% and 7% of users of the NRS-2002 tool (Christner et al., 2016; Liang et al., 2009; 

Sorensen et al., 2008). Even in the unpublished South African ICU observational study where 

the NRS-2002 has been used, the rate of successful screening has been impressive: 169 (82%) 

within 48 hours of admission (Blanckenberg et al., 2012).  

Clear guidelines for implementing the NRS-2002 are provided by the tool (See Figure 2-5) 

(Kondrup et al., 2003b). One setback with this tool is the BMI component which makes it a 

complex tool since it involves calculations and, especially in cases when patients have oedema 

or ascites, this could lead to an underestimation of nutritional risk if body weight adjustments are 

not made for oedema (Kyle et al., 2006; Sorensen et al., 2008); specialised training will 

therefore be needed. Nevertheless the option of choosing between the use of BMI and weight 

change makes the NRS-2002 a flexible tool. It is a fast tool since nutrition screening can be 

completed in less than 10 minutes (Guo et al., 2010; Velasco et al., 2011). 

The NRS-2002 has been studied in numerous groups of the general hospitalised population. 

These include elderly, oncology, cardiac, elective surgery and gynaecology patients (Christner 

et al., 2016; Guo et al., 2010; Jayawardena et al., 2016; Liang et al., 2009; Sorensen et al., 

2008). The NRS-2002 has been validated for the Chinese population (Jie et al., 2010; Liang et 

al., 2009; Pan et al., 2013; Thomas et al., 2016). A recent systematic review and meta-analysis 

in patients undergoing abdominal surgery (n=3527) has shown that patients defined as being at 

preoperative nutritional risk by the NRS-2002 have greater complication rates, high mortality 

and prolonged hospital stay after surgery (Sun et al., 2015). 
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2.7 Conclusion  

The NRS-2002 was designed originally to identify patients who were at nutritional risk and were 

expected to benefit from nutritional support (Kondrup et al., 2003b). Most studies, however, use 

it solely for the purpose of assessing patients’ nutritional status. This is because obvious ethical 

reasons make it difficult in RCT to withhold supplementation in human subjects who are 

nutritionally at risk merely on the basis of being in the control group to confirm the predictive 

validity of the NRS-2002 (Guaitoli et al., 2014). Furthermore, a systematic review and meta-

analysis of RCTs on adjuvant parenteral nutrition versus no parenteral nutrition done on behalf 

of the American Gastroenterological Association showed that the increased risks of 

complications, death and infections such as sepsis from some nutrition support trials 

compounded by high logistics make the conduct of these studies an impossibility (Koretz et al., 

2001). However, the validity of this conclusion has been questioned as these studies were 

conducted in the past century and did not have relevance as regards the type of nutrition 

support and also because malnutrition/ aphagia was not the only inclusion criteria. Anticipating 

these challenges, the NRS-2002 was developed and validated retrospectively from an analysis 

of 275 studies from 128 RCT and a separate controlled clinical trial that reported on the 

effectiveness of nutritional intervention in hospitalised patients (Johansen et al., 2004; Kondrup 

et al., 2003b). The authors classified patients as being nutritionally at risk (NRS≥3) or not at 

nutritional risk (NRS<3). At the end of the analysis, there was evidence to suggest that 

nutritionally at-risk patients identified by the NRS-2002 benefited more from nutritional 

intervention than patients that were not at nutritional risk. 

The NRS-2002 tool takes into account undernutrition caused by inadequate food intake and 

uptake as well as the increased nutrient requirements brought about by stress metabolism in 

disease which makes this NRST unique and holistic (Kondrup et al., 2003b). The endorsement 

of the NRS-2002 by ESPEN for use in hospitals and its rigorous validation together with its 

prediction of patients that would benefit from nutritional support in RCT and its overall superior 

performance against other tools motivated the choice of this tool in this research (Bauer et al., 

2005; Cederholm et al., 2015; Johansen et al., 2004; Kondrup et al., 2003b).  

The impact nutritional status has on various clinical outcomes of hospitalised patients can be 

assessed by how changes in nutritional risk, both declines and improvements, influence these 

outcomes. This data is virtually absent in the Ghanaian population. In conclusion, it is clear that 

the problem of malnutrition in disease represents a global health challenge compounded by the 

lack of a standard definition, the poor identification and treatment of malnutrition and the impact 

this has on the health outcomes of the patient   
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3.2 Instructions for authors for the journal Ghana Medical Journal 

GUIDELINES FOR AUTHORS 

Contributions to the Ghana Medical Journal should be in English and addressed to: 

The Editor-in-Chief, Ghana Medical Journal, P. O. Box 1596, Accra, Ghana 

E-mail: meditor@ghanamedj.org 

1.0 CATEGORIES OF ARTICLES 

The journal will consider articles of the following categories for publication. 

1.1 Original Article 

Works publishable under this section include original work of suitable standard. Such work must 

be innovative or contribute further to well-established knowledge in a particular field. Articles on 

all the medical specialties including the basic sciences, paraclinical and clinical sciences will be 

accepted. Short or preliminary report on original works will be published under this section.  

1.2 Special Articles 

Review articles, articles on special medical events, clinical notes and clinical investigation will 

be accepted for publication under this section. Review articles should cite original works that 

lead to formulation of a concept, theory or hypothesis. Review articles that seek to draw 

attention to current medical practice must have ample support in the form of published 

observations by other authors as well as the author’s own findings. 

1.3 Case Report 

Extremely rare clinical syndromes or presentations will be accepted for publication under this 

section. Also a collection of cases highlighting particular trends or problems in clinical practice 

are acceptable. In both cases, contributors are advised to give ample evidence in support of 

their claims. 

1.4 General Practice 

This section which is an innovation is reserved exclusively for articles by general practitioners. 

The idea is to encourage contributors who are in general practice to share their knowledge in 

general practice with the general readership. They are given a chance here to share their 

experiences in general medical practice especially in areas where one has improvised due to 
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shortage of facilities such as in rural areas or where a particular approach to the management of 

clinical problems is quite different from the normal practice but gives satisfactory results. 

Occasional new trends in general medical practice will be published under this section. 

1.5 Correspondence 

Correspondence on articles published in the journal or letter to the editor shall be entertained. 

Such correspondence must reach the editor not more than 3 months after publication of an 

article. The correspondence may seek further clarification on a published article. In both cases 

the author(s) whose article has attracted correspondence from readers will be contacted for 

their comments and both comments and correspondence on published articles will be published 

together. Letters to the editor are welcome at all times. 

Apart from correspondence and invited editorials, all submissions will be subjected to peer 

review. 

2. LENGTH OF ARTICLES  

The high cost of printing requires that articles are not unduly lengthy. They must be concise. 

2.1 Original Articles 

Including text, figures, tables and references should occupy not more than the space for 

maximum of 6000 words including tables and illustrations. Short or preliminary reports should 

not exceed 1500 words. 

2.2 Special Articles 

Review articles should not exceed 7000 words including tables and illustrations. Articles on 

special medical events should not exceed 1500 words or total space equivalent to 3 A4 pages, 

including figures, tables and references. 

2.3 Case Report 

Case reports should not exceed 2700 words including figures tables and references. 

2.4 General Practice 

Articles under this section should not exceed 2000 words. No figures or tables will be published 

under this section. Articles meant to be published under general practice that have figures and 
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tables will be published under case reports or original articles in which case they must include 

references. 

3. PREPARATION OF MANUSCRIPT 

All papers should be typewritten on A4 paper, on one side only, in double spacing, with a left 

hand margin of 3.5cm and a right hand margin of at least 2cm. 

3.1 Format 

Original articles, including short reports, must have the following parts: Title, name(s) of 

author(s), address of author(s), running title, summary, keywords, introduction, 

materials/subjects and methods, data analysis/calculations, results, discussion, 

acknowledgements and references. 

The title, name(s) of author(s), address(es) of author(s), address for correspondence and 

running title should be on a separate sheet. 

Case reports and review articles or special articles on medical events need not comply with this 

format. 

3.2 Title  

The title of each article should not have more than 20 words, or 100 characters, and should 

express clearly, the aims of the articles. 

3.3 Names of Authors, Academic Qualifications, Title. 

The name of the principal author should appear first, followed by other authors. The name and 

address of the author for correspondence must be indicated on the page for author name(s) and 

address(es). The name(s) and signature(s) of author(s) and co-author(s) should appear on the 

covering letter to the Editor-in-chief. The first 3 academic degrees and titles of all authors and 

co-authors must be indicated on the same page as for names and addresses. 

3.4 Conflict of Interest Notification Page 

Authors and guest editors must disclose specific information relating to any financial relationship 

they may have with a sponsoring organization and any interest that organisation presents, as 

well as with any for-profit product discussed or implied in the text of the article. Helpful 

guidelines related to disclosure statements have been published by the International Committee 

of Medical Journal Editors. 
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(see http://www.icmje.org/#conflicts ). 

(Effective January 2008) 

3.5 Summary 

The summary should contain not more than 250 words and must be structured (see December 

2004 issue of the journal). The Summary should state: 

Objectives – This should provide a clear statement of the main aim of the study and the major 

hypothesis or research question asked; 

Design – Describe the study design (observational or analytical) indicating such features as pre-

post, retrospective, randomization, placebo controlled, case control, criterion etc; 

Setting - include the level of health of care, clinical department, community or groups; number of 

participating centres; 

Participants - who, how selected, what entry and exclusion criteria, how many entering and 

completing the study; 

Interventions - what, how, for how long; 

Main outcome measures - those planned in protocol, those finally measured (if different, explain 

why); 

Results - main results with levels of significance and 95% confidence intervals as appropriate; 

and 

Conclusions - primary conclusions and their implications, suggest areas for further research if 

appropriate. 

3.6 Keywords 

These should include words that emphasise the theme or central point of the research. For 

instance in a paper on the seasonality of human reproduction in Ghana, the following keywords 

may be used if it is felt that they emphasise the objectives and significance of the research: 

delivery frequencies, conception, fertility behaviour, conception probability. However, keywords 

should as far as possible be selected from the Medical Subject Heading (MeSH) list of Index 

Medicus. 
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3.7 Running Title 

Where the title of the article is lengthy, the running title may take a shortened form to reflect the 

main objectives of the paper. However no running title is required if the title is short, for 

instance, not exceeding four words. Example: Salt activities of Rat Brain Choline 

Acetyltransferase may be shortened to Rat Brain Acetyltransferase, as the running title. The 

running title should not have more 5 words or 30 characters arranged one after the other. A 

hyphen is counted as one character. 

3.8 Papers should be prepared in accordance with the current edition of the Uniform 

Requirements for Manuscripts Submitted to Biomedical Journals at http://www.acponline.org. 

Guidelines on tables and figures, units and abbreviations, are also to be seen in the above 

references. Two figures will be published free of charge. Subsequent figures will be published at 

a cost of 12 US dollars or equivalent for each extra figure. 

3.9 References 

The number of references should be kept to a minimum. They should be numbered 

consecutively as they occur in the text. Identify references in the text, tables and legends by 

Arabic numerals placed in superscript. 

The title of journals should be abbreviated according to the style used in Medline. 

The title of journals and books in listed references should be in italics. The references should be 

listed in the order in which they appear in the text 

Reference should be based on the Uniform Requirements style (the Vancouver style). 

4.0 ETHICS OF INVESTIGATIONS 

Clinical studies are expected to conform to the Proposed International Guidelines for Biomedical 

Research involving Human Subjects issued by CIOMS, (Geneva 1982). Statements about 

ethical clearance, (if appropriate) and the obtaining of participants’ informed consent should be 

included in the paper. Experimental animals must be properly anaesthetized to avoid suffering 

and anaesthetic procedure fully explained in the text. Authors who do not comply with the said 

code of ethics both for humans and animals will have their articles rejected. 
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4.1 Originality of Articles 

Articles submitted to the Ghana Medical Journal must not have been submitted for publication in 

another journal. The laboratory or institute of origin of research and the role of each author in 

the case of multiple authorship, must be indicated. Original articles must be accompanied by a 

written declaration that the articles have not been submitted for publication either in part or in 

full, in another journal. 

4.2 Copyright 

Articles published in the Ghana Medical Journal may not be published elsewhere without the 

consent of the publishers. Request for consent for reproduction of material published in the 

Ghana Medical Journal should be addressed to the Editor-in-chief. The publisher of this Journal 

reserves the right of copyright of all articles published in the Journal. 

5.0 GENERAL INFORMATION 

Two copies of papers should be submitted. Authors are also encouraged to include a 3.5” IBM 

compatible diskette containing the text and tables in MS Word format, stating clearly which 

version of the software has been used. Electronic submissions by e-mail or CD-ROM are 

acceptable provided signed author(s) page is included. 

5.1 All correspondence should be addressed to the Editor-in-chief, Ghana Medical Journal, P. 

O. Box 1596, Accra, Ghana. Send e-mail correspondence to meditor@ghanamedj.org or 

meditor@ghanamedj.org 

5.2 Articles are subject to peer and editorial revision to clarify them. Articles that do not conform 

to the requirements of this journal shall be returned to the author(s) after a median period not 

exceeding 12 weeks from the date of receipt of the articles. Returned articles may be accepted 

for publication if they are modified to an acceptable form. 

5.3 Authors shall receive one copy of the Journal in which their articles is published. Reprints 

will be sent upon request in which case authors must pay for the cost of production and postage 

of the reprints in advance. Each reprint including postage fee will cost 15US dollars or 

equivalent per page.            

5.4 All payments must be made by crossed cheque or bankers transfer to the Ghana Medical 

Association. 
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5.5 Frequency of Publishing  

The Ghana Medical Journal is published quarterly. Subscription price: GH¢20.00 per annum for 

Ghanaian subscribers and 50US dollars per annum for other subscribers. 
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3.3 Summary 

Objective: Malnutrition rates amongst hospitalised adult patients present a significant public 

health burden. This study formed part of a multi-country study determining the prevalence of risk 

of malnutrition in hospitalised patients at admission and discharge and assessed its association 

with length of stay (LOS), complications, hospital readmissions and mortality. 

Design:  Descriptive, observational, cross-sectional study. 

Setting: Five inpatient adult wards at the Korle Bu teaching hospital (KBTH) in the Greater 

Accra Region of Ghana between January to June 2016. 

Participants: 402 newly admitted adult patients were eligible for recruitment and were enrolled 

into the study. Eligibility was on the basis of being an adult patient (≥18 years old) that had been 

admitted within the past 48 hours to either of the 5 in-patient departments at the KBTH. Patients 

were not eligible for recruitment if they were critically ill, demented, incapable of communicating 

effectively with the study personnel, pregnant or lactating, burns or accident victims, on dialysis 

or expected to have a short LOS less than 48 hours. One hundred and seventy two of the 

recruited participants stayed for longer than 7 days and were interviewed at the discharge 

phase of the study. The number of available study participants one-month after discharge was 

133. 

Interventions: The Nutritional Risk Screening Tool-2002 (NRS-2002) was used to assess the 

malnutrition risk of patients within 48 hours after admission. Patients that stayed for more than 

seven days were screened again for nutritional risk at discharge and followed up telephonically 

one month after discharge.  

Main outcome measures: The main outcome measures in this study were prevalence of risk of 

malnutrition, LOS, complications, mortality and hospital readmissions. The association between 

nutritional risk and these outcomes were determined.  

Results: Of the 402 study participants, 71.4% (n=287) were identified as at nutritional risk. 

Nutritionally at-risk patients had a significantly longer LOS compared with those not at nutritional 

risk (9.8 days versus 5.2 days, p<0.001). Majority of these clinical outcomes were significantly 

associated with being at nutritional risk; complications during hospitalisation (7.8% versus 0%, 

p=0.002), mortality during hospitalisation (p=0.002) and mortality one month after discharge 

(8.1% versus 0%, p=0.002). However, the rates of complications one month after discharge 

were not significantly different between both nutritional risk groups (p=0.625). Additionally, 

significantly greater readmission rates occurred in those that were not at nutritional risk 
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compared to those at nutritional risk (10% versus 8.9%, p=0.012). The prevalence of 

malnutrition risk at discharge (n=172) was the same as at admission. Only 8 nutritional at-risk 

patients were referred to see a dietitian. 

Conclusions: A high proportion of adult patients in this study were at risk of malnutrition and 

this was associated with a prolonged LOS and other adverse clinical outcomes. There is a need 

to support nutritional screening, and the immediate referral of at-risk patients for dietetic 

services to optimise health outcomes in this group.  

 

Keywords 

Hospital malnutrition, nutritional risk, NRS-2002 screening tool, length of stay, complications, 

mortality 
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TITLE: HOSPITAL-ASSOCIATED MALNUTRITION IN GHANA 

3.4 Introduction 

Almost forty years ago, the first reports of malnutrition and its deleterious effects on hospitalised 

patients were brought to the attention of the medical community in the landmark article, 

‘Skeleton in the hospital closet’ (1). Medical professionals seldom paid attention to the 

nutritional status of their patients and this was accompanied by a host of other malpractices 

such as unnecessary fasting periods before surgical procedures, the lack of assistance in 

feeding patients and poor record keeping of patients’ food intake (1-4). Moreover, disease had a 

complex impact on nutritional status, thereby worsening the already high rates of malnutrition in 

the hospital (2). The problem of hospital malnutrition remains relevant to this day as the global 

prevalence rates from developed countries range between 20-60% (3-6). Malnutrition has been 

independently associated with slower response to treatment, higher complications rates, higher 

hospital costs, a prolonged length of stay (LOS), more readmissions and high mortality (3, 6-9). 

By the time of discharge, the nutritional status of patients irrespective of nutritional status at 

admission generally deteriorates further (10). Additionally, an increased risk of complications 

and higher hospital costs have been associated with patients who have experienced declines in 

nutritional status (11).  

Though the prevalence of nutritional risk/malnutrition is widespread in hospitals, the available 

literature has shown that its identification is poor (12, 13). Compounding this problem is the lack 

of a standard diagnostic criterion for malnutrition (14, 15). The routine use of a simple nutritional 

screening tool (NRST) is recommended as a valid way to determine the nutritional risk of every 

patient on admission to the hospital (16). Such a NRST should be practical, highly reliable, valid 

and evidence-based (14). Out of more than 70 published NRSTs, the NRS-2002 meets these 

criteria and is recommended by the European Society of Clinical Nutrition and Metabolism 

(ESPEN) as suitable for the general adult patient population (14). 

After determining the nutritional risk of a patient, the affected patient should be referred for 

dietetic review to establish the true nutritional status of the patient and to carry out early and 

adequate intervention so as to optimise treatment outcomes (18). Prompt detection of nutritional 

risk is warranted throughout the continuum of hospitalisation as nutritional status at both 

admission and at discharge has been linked with adverse clinical outcomes post-discharge (19). 

In Africa, there is very little information on the prevalence of hospital malnutrition. Available data 

indicate a prevalence of 40-60% amongst the South African general hospitalised population 

(20). Other African hospital malnutrition prevalence studies, including the international, 

multicentre, European Undernutrition in Hospitals (EuroOOPS) study, have found 11-67% 
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prevalence rates amongst diverse Libyan and Egyptian inpatients (6). Other Eastern African 

studies have documented hospital malnutrition prevalence rates of 25-59% in cohorts of Human 

Immunodeficiency Virus (HIV)-seropositive and heart failure patients (6, 21-23). Moreover, the 

lack of information on nutritional screening in Africa suggests it does not form a routine part of 

clinical care. Furthermore, in Ghanaian hospitals, weight and height measurements, which are 

mainstay practices in monitoring nutritional status, are not routinely taken (24). At the same 

time, referral rates for dietetic consultation in other continents are also reported as being poor 

(18). Only when a patient cannot eat, loses significant amount of weight or has very low 

haemoglobin levels is nutrition support taken into consideration (25-27).  

Besides investigating the prevalence of nutritional risk at admission and at discharge in this 

Ghanaian adult patient population, this study further seeks to determine the association 

between risk of malnutrition and clinical outcomes during hospitalisation and one month post-

discharge, as well as dietetic referral rates for nutritional support. The findings of the study hold 

the potential to sensitise hospital staff on the need for the nutritional screening of all patients in 

order to improve nutritional management and the overall care of patients through appropriate 

dietetic referral and nutritional intervention. In the midst of scarce resources in this hospital 

setting, combating malnutrition will contribute to the delivery of efficient and cost-effective health 

care. 

3.4.1 Methods 

This was a descriptive, observational, cross-sectional study that took place at the KBTH in 

Accra, Ghana. This hospital is the largest in Ghana with a bed capacity of over 2000 beds, and 

attends to the medical needs of neighbouring countries. This study formed part of a larger multi-

country study including hospitals from South Africa, Ghana and Kenya. However, this article 

addresses only the data obtained from the Ghana study site. 

3.4.2 Subjects 

Adult patients (≥18 years old) admitted within the previous 48 hours to the Departments of 

Surgery, Gynaecology and Obstetrics, Medicine, Cardiothoracic and Surgical/Medical 

Emergency were eligible to participate. Excluded participants included critically ill patients, 

demented patients, patients with language barriers or those who could not communicate 

effectively with the study personnel, pregnant or lactating mothers, burns or accident victims, 

patients on dialysis and patients with an expected short LOS (<48 hours) in hospital (Annexure 

A). These patients were excluded either because study procedures on them could not be 

completed or because of the inability to assess their true weight accurately. Patients that were 
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unable or unwilling to give their informed consent were also excluded. Approximately one fifth of 

the patients approached refused to participate in the study (n=101). A power analysis based on 

Pearson’s chi square test of association indicated a minimum sample size of 348 to detect an 

effect of 0.15 with a power of 80% and an alpha of 0.05. This number provided a 95% 

confidence interval with respect to the study aims and objectives being studied. To strengthen 

the results and avoid loss of data, the sample was increased to 400 participants. To ensure 

equal representation, a distribution of 80 participants from each study department was planned. 

A maximum monitoring duration of 28 days was decided to be adequate based on previous 

findings, which showed that most patients are discharged within this period (28). All newly 

admitted patients in the study wards were approached by a fieldworker. Patients were informed 

about the aims and objectives of the study and written consent was obtained. The consent 

forms were available in English and the three most commonly spoken Ghanaian languages, 

namely Twi, Ga and Ewe (Annexures B to E). 

The study was approved by the Health Research Ethics Committee of Stellenbosch University 

(Ethics number: N14/06/061); the Health and Research Ethics Committee of the North-West 

University, Potchefstroom campus (Ethics number: NWU-00091-15-A1/N14/06/061), the Ghana 

Health Service Ethics Review Committee (Ethics number: GHS-ERC: 06/06/15), the KBTH 

Scientific and Technical Committee and the KBTH Institutional Review Board (Annexures F to 

K). 

Medical and nutritional data required for the NRS-2002 screening tool were collected using a 

structured interview at admission and at discharge (Annexures L to M) (17). Age and gender 

were obtained to describe the patient demographics while the LOS was calculated from hospital 

admission and discharge dates. The admission diagnosis was obtained to identify patients’ 

diagnostic-related groups (DRG) and grade their severity of illness (which was needed for the 

NRS-2002 tool). The follow-up sample included only patients who had a LOS greater than 

seven days in order to measure the impact of a change in nutritional status. Subsequently, 

patients for whom complete discharge data was available were followed up telephonically one-

month after discharge to assess the additional impact on patient outcomes of nutritional risk 

identified at discharge (Annexures N to O). The indicators of adverse patient outcomes that 

were noted on discharge and one-month post-discharge were the LOS, incidence of 

complications, rate of readmissions and mortality. A complication in this study was recognised 

as a secondary disease or condition that developed in the course of a primary disease or a 

condition that may not be specifically related to the primary disease (29).  
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3.4.3 Anthropometric measurements 

Anthropometric measurements were performed with patients wearing light clothing and without 

shoes. Body weight and height were measured at the time of admission and discharge to the 

nearest 0.5 kg and 0.5 cm respectively, using a calibrated Seca 813 weighing scale and a Seca 

213 stadiometer. Where the measurements of weight and height were not possible, weight was 

estimated by means of guessing expected weight, usually in consultation with the participant if 

deemed reliable and realistic, whilst half-arm span or bed length were used to estimate height 

(30-33). Weight and height were estimated in instances where the patient was feeling too weak 

to stand or had been amputated in rare cases by the time of discharge. Body Mass Index (BMI) 

was computed as weight (in kilograms) divided by the square of height (in meters squared)(34). 

Because of the expected possibility of oedema in patients that are malnourished, body weight 

adaptations according to the degree of oedema were derived by deducting actual body weight 

from 1, 5 and 10 kg for mild, moderate and severe degrees of oedema respectively (35). The 

percentage unintentional weight loss in the past 1-3 months was calculated from patient recall 

of weight during those time frames. In the absence of actual weight measurements, the 

presence of loose fitting clothes, jewellery or belt indicative of weight loss were reported. This 

was used to derive percentage unintentional weight loss. 

3.4.4 Assessment of nutritional risk 

The NRS-2002 is based on the outcome of several trials which identified that patients identified 

as being at nutritional risk were more likely to benefit from nutritional support (17). NRS-2002, 

which is endorsed by the ESPEN guidelines for the nutritional screening of patients, includes an 

initial screening component which comprises four criteria, including: BMI, presence of weight 

loss in the preceding three months, presence of low dietary intake in the preceding week and 

disease severity (17). A patient that scores positively for each question is eligible for the second 

phase of the screening. In this phase, the variables under the ‘impairment of nutritional status’- 

BMI, dietary intake or recent weight-loss are evaluated and scores are allocated. The highest 

score is noted. Within the ‘severity of disease’ component, the patient is scored and placed in 

either the mild, moderate or severe disease category, based on the type and severity of 

disease. The ‘severe’ category classifies critically ill patients for whom artificial support is 

needed because their nutritional requirements may be difficult to meet. These groups of patients 

were excluded in this study owing to practical difficulties in obtaining the NRS-2002 variables. 

For patients 70 years or older, an additional score of 1 is given because of the frailty of this age 

group.  
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The interpretation of the NRS-2002 scores is as follows: <3 =at no or low risk, ≥3-7= at risk that 

should be treated (17). Because critically ill patients were beyond the scope of this study, the 

highest possible NRS-2002 score was 6. The total NRS-2002 score for each patient was 

automatically generated in a Microsoft Excel data-capturing spreadsheet.  

Referral rates for nutrition intervention of malnourished participants were determined by 

inquiring from the patient and viewing the patient medical records for dietetic referral letters 

during admission and discharge phases of the screening process. 

3.4.5 Data control 

Quality checks were performed on a daily basis by the principal investigator of the Ghanaian 

study by going through the completed questionnaires and submitting monthly reports of the 

Excel spreadsheet to the principal investigators of the umbrella study, who also checked for 

consistency. Incomplete data was resolved by confirming data from medical folders and/or the 

patient. At the end of the project’s data collection phase, the researcher and the principal 

investigators reviewed the data to minimise the prevalence of data-capturing errors.  

3.4.6 Data analysis  

Statistical analysis was performed using IBM SPSS® Statistics 23 (Statistical Package for 

Social Sciences, IBM, NY, USA). All reported p-values of ≤0.05 were considered statistically 

significant for the purpose of hypothesis testing and were based on two-sided tests. The 

normality of distributions of variables was determined by using the Kolmogorov-Smirnov test, 

Shapiro-Wilks test, Q-Q plots and histograms. Normally distributed continuous variables are 

reported as arithmetic means, 95% confidence interval (Cl) and standard deviations as 

indicators of spread. If variables are skewed, they are reported as medians and 25th and 75th 

percentiles. However, LOS was reported as mean and standard error to measure the variability 

of sample means. Categorical variables are reported as percentages and frequencies. General 

linear models, specifically Poisson regression, were used to model the distribution and strength 

of the relationship between count data, being LOS and nutritional risk. Binomial tests were used 

to compare the proportions of the study characteristics and other clinical outcomes of the two 

nutritional risk groups. Chi-square tests (X2) were also used to analyse the association between 

two categorical variables. Binary logistic regression was used to model the relationship between 

NRS-2002 score and BMI, adequacy of dietary intake and weight loss<5% within the preceding 

three months to admission. Multicollinearity was ruled out by testing the linear correlation 

between pairs of variables in which no linear correlation was statistically significant. The results 

of the binary logistic regression analyses are expressed as odds ratio (OR) and 95% CI. The 
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goodness of fit of the model was evaluated using the R2 statistic based on the Hosmer-

Lemeshow test. 

3.5 Results 

3.5.1 Patient demographics and nutritional risk status at admission 

In total, 402 eligible participants were enrolled from the five inpatient adult departments 

admitted at the KBTH between January and June 2016. The baseline characteristics of these 

study participants are presented in Table 3-1. The study participants were aged from 18 to 96.3 

years (mean age: 47.1 ± 15.9) and included more female participants (n=227; 56.5%) than 

males (n=175; 43.5%) though the difference was not significant. The majority of the study 

participants fell within the general medicine diagnostic group (48.8%), followed by surgery 

(22.6%), gynaecology (18.90%), oncology (7.7%) and finally, the least in the ‘other’ category 

(2%). The diagnoses included in the ‘other’ category were malaria (n=2), drug-induced 

Parkinson’s disease (n=1), generalised body pain secondary to fall (n=1), achalasia (n=1), 

multiple sclerosis (n=1) and vaso-occlusion as a result of sickle-cell disease (n=2). The majority 

of study participants (91.5%) had a BMI of more than 18.5 kg/m2. Almost two thirds (64.9%) of 

the study population reported a dietary intake<75% of their usual requirement in the week 

preceding admission whilst 69.7% of the study population reported weight loss greater than 5% 

in the three months prior to admission. The mean LOS of the study population was 8.6 ± 0.3 

days.  
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Table 3-1:  Patient demographics and nutritional risk profile on admission 

 (n=402) 

Characteristic Total group 

N=402 

Nutritional risk status (NRS-
2002) 

p-value 

  At risk 

N=287 

Not at risk 

N=115  

 

Age*, year 47.1 ± 15.9 46.7 ± 16.3 48.2 ± 14.9 p=0.397 

 n (%) n (%) n (%)  

Gender: 

 Males 

 Females 

 

175 (43.53) 

227 (56.47) 

 

135 (77.1) 

152 (67) 

 

40 (22.9) 

75 (33.0) 

p=0.345 

Ward categories: 

 General medicine 

 Emergency 

 Gynaecology  

 Surgery 

 Cardiothoracic unit 

 

80 (19.9) 

82 (20.4) 

80 (19.9) 

80 (19.9) 

80 (19.9) 

 

65 (81.2)a 

64 (78.1)b 

55 (68.8)ab 

53 (66.3)ab 

50 (62.5)ab 

 

15 (18.8) 

18 (21.9) 

25 (31.2) 

27 (33.7) 

30 (37.5) 

p<0.001  

Diagnosis categories: 

 General medicine 

 Surgery 

 Gynaecology 

 Oncology 

 Other† 

 

196 (48.8) 

91 (22.6) 

76 (18.9) 

31 (7.7) 

8 (2) 

 

147 (75)c 

63 (69.2)d 

50 (65.8)cd 

21 (67.7)cd 

6 (75)cd 

 

49 (25) 

28 (30.8) 

26 (34.2) 

10 (32.3) 

2 (25.0) 

p<0.001  

BMI* (kg/m2) 25.5 ± 6.6 24.7 ± 6.4e 27.5 ± 6.7e p<0.001 

BMI categories (kg/m2) 

 <18.5 

 ≥18.5-20.5 

 >20.5 

 

34 (8.5) 

59 (14.7) 

309 (76.8) 

 

29 (85.3)f 

48 (81.4)g 

210 (68)h 

 

5 (14.7)f 

11 (18.6)g 

99 (32)h 

p<0.001 

Dietary intake < 75% of usual 
requirements in the week preceding 
admission 

261 (64.9) 247 (94.6)i 14 (5.4)i p<0.001 

Weight loss ≥ 5% of body weight within 
the 3 months preceding admission 280 (69.7) 235 (83.9)j 45 (16.1)j p<0.001 

Mortality 14 (3.48) 13 (92.9)k 1 (7.1)k p=0.002 

LOS‡, days 

LOS‡, adjusted for disease severity and 
age 

8.6 ± 0.3 

 

9.7 ± 0.2l 

9.8 ± 0.2m 

 

5.9 ± 0.2l 

6.0 ± 0.3m 

 

p<0.001, 
d=0.82 

p<0.001,d=0.74  

*Age and BMI reported as mean ± standard deviation, †Other diagnosis categories include: malaria (n=2), drug-

induced Parkinson’s disease (n=1), generalised body pain secondary to fall (n=1), achalasia (n=1), multiple sclerosis 

(n=1), vaso-occlusion due to sickle-cell disease (n=2), ‡ LOS reported as mean ± standard error, abcdefghijklmp-value is 

significant between groups, BMI: Body Mass Index; d: Cohen’s d-value; LOS-Length of stay; n: Sample size; NRS-

2002: Nutritional Risk Score-2002; S.E.:Standard error; S.D.-Standard deviation 

Nearly three-quarters (71.4%) of this study population were at nutritional risk on admission 

according to the NRS-2002 score (Table 3-1). A higher prevalence of nutritional risk, though not 

significantly so, was observed in males than in females (77.1% versus 67%, p=0.345). 
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Additionally, those at nutritional risk were younger, but this difference was not significant. The 

mean BMI of those at nutritional risk was significantly lower in comparison with those that were 

not at risk of malnutrition, although the former fell within normal limits of nutritional status (Table 

3-1). About four fifths (80.8%) of ‘at-risk’ patients were oedematous. On this basis, BMI 

corrected for oedema was derived for all these patients. 

The highest prevalence of nutritional risk was 75% in both the general medicine and the ‘other 

diagnoses’ categories (Table 3-1). Within the general medicine diagnostic category, the greatest 

prevalence of nutritional risk was observed in HIV infected (n=2) and tuberculosis patients (n=2, 

each at 100% whilst of all the diagnostic categories, neurosurgery patients had the lowest 

prevalence (n=10, 40%) (Figure 3-1). 

 

Figure 3-1:  Risk of malnutrition profile per disease categories on admission 
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3.5.2 Risk of malnutrition profile on admission per age groups on admission 

The age-dependent distribution of the NRS-2002 is shown in Figure 3-2 and has been divided 

into four categories across 20 year gaps. Using the NRS-2002 reference age for elderly 

patients, only 32 (8%) of the study population were 70 years or older. A high prevalence of 

nutritional risk was noted across all the age groups though the greatest prevalence occured in 

the study participants above 70 year old (78.1%). However, tThe prevalence of nutritional risk 

was comparable amongst all the four different age categories (p=0.221).  

  

Figure 3-2: Prevalence of nutritional risk related to age  

  (n=402)  

3.5.3 Changes in risk of malnutrition at admission and at discharge 
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3.5.4 Risk of malnutrition profile and clinical outcomes during hospitalisation and one 

month after discharge 

3.5.4.1 Length of stay (LOS) and clinical outcomes during hospitalisation 

In the total study population, there was a statistically significant difference in mean LOS 

between those at risk of malnutrition and those not at risk of malnutrition (9.7 versus 5.9 days; 

p<0.001) (Table 3-1). Multivariate analysis adjusting for disease severity and age maintained 

this significance (9.8 versus 6 days, p<0.001, d=0.74).  

It is of interest that in the total study population, a greater proportion of patients not at risk of 

malnutrition had better discharge destinations than those that were at risk of malnutrition 

(p<0.001). Almost all patients not found to be at nutritional risk, (n=114, 99.1%) were 

discharged home, whilst one patient died (0.9%). On the other hand, in the category of ‘at-risk’ 

patients, 254 (88.5%) were discharged home, 13 (4.5%) died, two (0.7%) were transferred to 

other wards aside from study wards and 18 patients (6.3%) were admitted for longer than 28 

days.  

Of the 172 study participants that were followed up at discharge, ten (6.2%) developed 

complications. Interestingly, this occurred only in at-risk patients (7.8%) (p=0.002). In the entire 

study population, the incidence of deaths during hospitalisation was greater in patients that 

were at nutritional risk than in those that were not [13 (92.9%) versus one (7.1%)], and again 

this achieved statistical significance (p=0.002) (Table 3-1). In study participants that were 

included at the discharge phase, mortality occurred in ten patients that were all at nutritional risk 

during hospitalisation, just as occurred with the rate of complications (7.2%) (p=0.002).  

3.5.4.2 Clinical outcomes one month post-discharge 

During the follow-up stage of the study (n=133), a generally greater incidence of adverse 

outcomes occurred in patients that were not at nutritional risk compared with those that were at 

nutritional risk (Table 3-2). Complication rates were greater in the group, [1 (10%)] that were not 

at nutritional risk compared to the group at nutritional risk [3 (2.7%)] although this difference was 

not statistically significant (p=0.625). Similarly, ten patients (8.9%) in the nutritional risk group 

reported significantly lower hospital readmissions compared with the one patient (10%) that 

developed complications but was not at nutritional risk (p=0.012). Ten study participants 

(10.20%) in the nutritionally at-risk category died within a month post-discharge whilst no death 

was recorded in those that were not at nutritional risk. This difference was significant (p=0.002, 

95% CI.).  
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3.5.5 Nutritional risk profile and referral for dietetic review 

Of patients that were hospitalised for longer than seven days, only eight nutritionally at-risk 

patients (6.2%) were referred for nutritional support as against 6.1% of those that were not at 

nutritional risk, but who were nevertheless referred for nutritional support.  

3.6 Predictive ability of the individual components of the NRS-2002  

Direct binary logistic regression analysis was performed to assess the predictive ability of BMI, 

insufficient dietary intake of <75% during the preceding week, weight loss of >5% in the 

preceding 1-3 months and disease severity on assessing the nutritional risk of the study 

population (n=402), using the NRS-2002 (data not shown). With the exception of the oedema-

corrected BMI and age, all the other components of the NRS-2002 tool made a unique 

statistically significant contribution to predicting nutritional risk (weight loss, p-value<0.001; 

insufficient energy intake, p<0.001 and severity of disease, p-value=0.003). Of these, the 

strongest predictor of nutritional risk was insufficient energy intake. Study participants that 

reported insufficient energy intake were 66.7 times more likely to be at nutritional risk (odds ratio 

of 66.74 [95% Cl: 28.72-155.09]. The second strongest predictor was weight loss ≥5% in the 

preceding 1-3 months, since patients that reported ≥5% weight loss were 12 times more likely to 

be at nutritional risk (Odds ratio of 12.09 [95CI: 5.19-28.19]). This was followed by severity of 

disease, which predicted a five times greater chance of being at nutritional risk in patients that 

were more severely ill (NRS-score of 2) (Odds ratio=4.85, 95 CI [1.67-14.11]). 

3.7 Discussion 

This study set out to determine the prevalence of nutritional risk amongst hospitalised Ghanaian 

adult patients on admission and discharge. Furthermore, the association between being at 

nutritional risk and the development of adverse clinical outcomes during hospitalisation and one 

month after discharge was investigated. Considering the high prevalence of malnutrition and its 

association with poor patient prognoses, this study is significant as, for the first time, it provides 

data on this problem in a large, diverse patient population in the Ghanaian setting (9, 36). It is 

also one of the few studies that document the prevalence of risk of malnutrition at the time of 

discharge (10, 37-39). 

In the current study, seven out of every ten patients admitted were classified as being 

nutritionally ‘at-risk’ (71.4%). This prevalence is much higher than the range of 20-65% reported 

internationally (6, 40, 41). The prevalence of nutritional risk was high in patients 70 years or 

older, although not statistically greater than patients who were below 70 years.. Several studies 

have found a high prevalence of nutritional risk of up to 94% in the geriatric population (42, 43). 
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In old age, there is decreased oral intake due to swallowing or dentition problems and reduced 

functional capacity compounded by the burden of disease (42). Also, the prevalence of 

nutritional risk was greater in the male gender (77.1%) though not significant. In a recent study 

of patients scheduled for elective surgery, Thomas and investigators identified male gender, 

age and the presence of malignant tumour as independent risk factors associated with 

nutritional risk (44). The heterogeneity of patients that were at nutritional risk in the current study 

stresses the fact that malnutrition is common in disease. The mechanism whereby malnutrition 

occurs in disease is the disease-specific inflammatory processes that elevate nutrient 

requirements, cause anorexia and increase susceptibility to infections (2, 45).  

In this present study, the specific prevalence of nutritional risk across the primary disease 

categories ranged between 40% and 100%. Similarly, the multi-national EuroOOPS study 

(n=5051) reported varying prevalence rates of 13% to 100% between the different specialities 

(6). As was expected, nutritional risk was high in gastrointestinal disease, including abdominal, 

surgical and gastroenterology patients, where poor dietary intake, vomiting, diarrhoea and 

malabsorption are common. The highest prevalence of malnutrition was observed in HIV 

infected and TB patients. However, the fact that there were only two cases of each of these 

conditions limits the generalisability of the findings on the nutritional risk actually conferred by 

these diagnostic groups. In Ghana, only 2% of Ghanaian adults aged 15-49 years, are HIV 

positive which explains the low rates of HIV cases in the study population (46). Moreover, HIV 

status is not disclosed in medical folders neither was separate testing made for HIV status in 

this current study. It was difficult to distinguish differences between the other diagnostic groups 

that had between two and 25 participants.  

A more representative sample was the group of 76 gynaecology patients where the prevalence 

of nutritional risk was 65.8%. In a German gynaecologic hospital, 142 gynaecology patients 

were diagnosed with less than half the prevalence of nutritional risk (35.8%) observed in the 

present study (47). On average, the patients were older (median age, 59 years, range 18-97 

years) than the current gynaecology patients in this study (median age, 41.5, range 19.1-77.6 

years) and were admitted for benign (n=135) and malignant causes (n=262). In a current 

retrospective analysis of the prevalence of nutritional risk amongst Swiss medical patients, the 

prevalence of nutritional risk was highest in oncology patients during the two consecutive study 

years (85.3% in 2013 and 70.2% in 2014)(49). Eight Norwegian surveys found a 7% nutritional 

risk prevalence amongst gynaecology patients, which was attributed to lower levels of general 

morbidity, non-existent stress-metabolism in disease and younger age (48). Planas et al. (2016) 

found a prevalence of nutritional risk of 33.9% in 1051 oncology patients, which is less than half 

the prevalence (69%) found amongst oncology patients in the current study (37). Noteworthy in 
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this study was the greatest prevalence of nutritional risk in the general medicine (81.2%) and 

emergency wards (78.1%) in comparison with the departments of surgery (66.3%), gynaecology 

(68.8%) and the cardiothoracic unit (62.5%), whose admissions were mostly elective cases. 

These results are strikingly similar to those in two studies that found that medical patients were 

more prone to being at nutritional risk than surgical patients, as surgical patients were admitted 

electively and were, therefore, less severely at nutritional risk (52, 53). The present study 

therefore, supports the literature on the widespread prevalence and heterogeneity of nutritional 

risk (54). 

In addition to determining the prevalence of risk on admission, changes in nutritional risk by the 

time of discharge were investigated. There was no change in the prevalence of nutritional risk 

according to the NRS≥3 versus NRS<3 classification. Contrary to this, previous reports have 

observed changes in nutritional risk (37, 38). A study assessed American patients by means of 

the Subjective Global Assessment (SGA) tool to investigate changes in nutritional status that 

occurred from hospital admission to discharge for patients that were hospitalised for longer than 

seven days (11). Almost a third (31%) out of the 404 patients experienced declines in nutritional 

status by the time of discharge, with 33% severely malnourished patients experiencing further 

weight loss greater than 5%. Of patients that were initially nutritionally compromised, 30% 

improved nutritionally by discharge. Though a higher percentage of patients experienced 

changes in their nutritional status in that study compared with the present one, the overall 

change in nutritional risk/malnutrition in that study and the current one are negligible. Also, the 

use of the different methods of assessment to determine nutritional status/risk in both studies 

makes it difficult to draw direct comparisons.  

The present study examined the relationship between nutritional risk on admission and LOS. 

Nutritionally at-risk patients spent double the time those not at risk of malnutrition spent (9.8 

days versus 5.2 days). Other studies, including an international multi-centre trial, have shown 

that the NRS-2002 score is closely linked with a progressively increased LOS of 2-7 days in 

patients that were at risk of malnutrition, even after controlling for disease severity, age or 

matching diagnoses-related groups (3, 6, 37, 55). After adjusting for possible confounders such 

as age, disease severity and gender on LOS in the current study, LOS was still strongly 

influenced by nutritional risk.  

A significant finding in this study was the influence nutritional risk had on discharge destination 

after patient treatment. ‘At-risk’ patients were less likely to be discharged home and more likely 

to remain in the hospital or die. Rasheed & Woods (2016) have previously observed that at-risk 

geriatric malnourished patients were more likely to be discharged to a long-term setting 

compared with those who had no nutritional risk (56). Similarly, in the EuroOOPS study, which 
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included various patient groups including medical patients, fewer at-risk patients were 

discharged home whilst more were discharged to a nursing home or stayed longer than 28 days 

when compared with patients that were not at-risk (6). 

Several studies have demonstrated an association between poor nutritional status and the 

development of complications, early readmissions and mortality (6, 57). During hospitalisation in 

the current study, except for the rates of complications one month post-discharge, the incidence 

of adverse outcomes was significantly higher in the ‘at-risk’ group. Other studies have observed 

greater rates of adverse outcomes for as long as three years in various patient cohorts (3, 19). 

In a Singapore study which followed its study participants three years after discharge, a strong 

association between malnutrition and in-hospital and three-year mortality was observed, by 

which time almost half of the malnourished patients had died, whilst 90% of the well-nourished 

group were still alive (3). In the current study, the lack of association between the development 

of complications one month in the at-risk group compared with those that were not may be due 

to the marginal representation of complications in both risk groups. The rates of readmission 

were significantly higher in those that were not at nutritional risk but as this occurred in only one 

patient, these results should be interpreted with caution. Nevertheless, the results of the current 

study sufficiently show the association between nutritional risk and the development of adverse 

clinical outcomes in this population group, as well as the ability of the NRS-2002 to effectively 

predict these clinical outcomes. 

Despite sound evidence provided by systematic reviews, meta-analysis studies and RCTs 

showing support for an optimal nutritional status and early nutritional support as antecedents to 

improving nutritional indicators and patient prognoses, less than a tenth of at-risk patients 

(6.20%) were referred for dietetic review (58-60). This raises concern as these referral statistics 

are lower than those recorded elsewhere. A previous audit across 19 wards in the NHSFife 

hospital in Scotland showed that 32% (n=48) of the undernourished population were referred for 

dietetic review (61). These results of the current study add to existing evidence from previously 

published work and confirm that malnutrition is indeed largely unidentified and undertreated in 

most hospitals throughout the world (56, 62, 63).  

The predictive ability of the individual components of the NRS-2002 was also evaluated in this 

study. The independent association of a poor dietary intake, weight loss and severity of disease 

with the NRS-2002 demonstrated that disease and nutritional intake indeed play a unique role in 

nutritional risk while BMI alone failed to determine nutritional risk adequately as only 4.3% of the 

actual number of at-risk patients identified using the NRS-2002 scheme were detected using 

BMI. This aligns with most studies that have found low specificity rates of between 4.1%-10% 

for the risk of malnutrition using BMI (64, 65). The components of the NRS-2002 may have 
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presented some limitations. Weight loss may be confounded by patient recall and grading the 

severity of illness for disease not listed in the NRS-2002 protocol is dependent on clinical 

judgement (66). Altogether, the various components improved the sensitivity of the NRS-2002 

score in predicting nutritional risk.  

This study had certain limitations. The effect of the type of disease, surgical and other treatment 

procedures on nutritional risk were not ascertained at discharge. The accuracy of body 

composition measurements including weight are reduced by certain factors. In this study, extra 

weight as a result of oedema was deducted from the total body weight and through this greater 

sensitivity was ensured but not at the expense of misclassifying patients that were not at 

nutritional risk. In this study, body weights were estimated for 11.2% and 13.8% of the study 

population on admission and discharge respectively for whom direct weight measurements 

could not be done using the weighing scale.  

Notwithstanding these limitations, this study also had various strengths. It adds valuable insight 

to the current body of literature on the prevalence of nutritional risk in a multidisciplinary hospital 

setting, especially in the African continent and, because this hospital is the largest referral 

centre in Ghana, the results are generalisable to other hospitals in the region. The results 

provide baseline data on the prevalence of nutritional risk in Ghana, which provide a basis for 

planning causality and intervention studies.  

3.8 Conclusions 

A high prevalence of nutritional risk was found in heterogeneous conditions in this population 

regardless of age group. However, the highest prevalence of nutritional risk was in patients that 

reported food intake below usual requirements, experienced weight loss, had a BMI>18.5, were 

admitted at the general medicine department, and were oedematous. The diverse 

characteristics of those study participants at nutritional risk necessitates the need for routine 

nutritional screening of all patients. Nutritional risk was clearly associated with a prolonged LOS 

and adverse clinical outcomes. The most sensitive indices of the NRS-2002 tool in predicting 

nutritional risk were found to be energy intake in reference to usual energy requirements, 

unintentional weight loss and then disease severity. Nutritional risk detection and referrals to 

receive nutritional support was poor in this study. These findings call to attention the 

recommendations of international nutrition bodies to adopt an interdisciplinary team approach 

which includes periodically providing nutritional training to medical staff and the practice of 

proper nutritional care of patients. The legislation and implementation of national and hospital-

specific policies for compulsory screening and providing prompt dietetic attention to ‘at-risk’ 

patients will improve the success of these actions. The lack of adoption of any NRSTs in the 
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country indicates the need to perform validation and feasibility tests of well-validated NRSTs. In 

future studies, it will be worthwhile to evaluate the prevalence of nutritional risk and its outcomes 

in a large number of patients within comparable diagnostic groups with an economic arm to the 

study. These studies should follow international guidelines for conducting research to foster 

comparability of findings. The end goal of such steps is to shed light on addressing hospital 

malnutrition. However, this study has shown the extent of nutritional risk and the consequences 

of this which may draw attention and contribute to proactive efforts needed to counteract this 

problem. The same concerted efforts and advancement used in treating diseases in this 

population is required to combat nutritional risk to optimise patient outcome. 
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CHAPTER FOUR: GENERAL DISCUSSION, CONCLUSIONS AND 

RECOMMENDATIONS 

4.1  Introduction 

This final chapter will summarise the main findings of this research project, as well as provide 

general conclusions and recommendations. The aim and objectives are reiterated here for easy 

reference to what was to be addressed in this research project and mini-dissertation. 

4.2 Research aim 

The aim of this cross-sectional, observational study was to determine the prevalence of risk of 

malnutrition in adult patients on admission and discharge from hospital and its association with 

selected in-hospital and post-discharge nutrition/medical indicators. 

4.3 Research objectives 

The objectives of this research were to: 

 assess the prevalence of risk of malnutrition in adult patients on admission to hospital; 

 describe the risk of malnutrition profile per different disease categories on admission; 

 determine changes in risk of malnutrition that may occur during the course of hospitalisation; 

 investigate the association between risk of malnutrition and in-hospital and post-discharge 

nutritional/medical indicators; and  

 determine what percentage of nutritionally at-risk patients were referred for specialised 

nutritional support. 

4.4 Prevalence of nutritional risk amongst hospitalised adult patients on admission  

In the current study, nearly three quarters (n=287, 71.4%) of the population was at nutritional 

risk at admission. This prevalence is in a higher range than the internationally reported 

prevalence, which ranges from 20-60% (Correia et al., 2017; Khalatbari-Soltani & Marques-

Vidal, 2016; Mercadal-Orfila et al., 2012; Sorensen et al., 2008). In the current study, on the 

basis of the individual components of the Nutritional Risk Screening Tool-2002 (NRS-2002) 

score, nutritional risk was most identifiable in patients that had a reduced food intake of <75% in 

the week preceding admission (86.1% at-risk patients), patients that had experienced >5% 
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weight loss in the preceding three months (81.9% at-risk patients) and patients with more 

severe disease (22% at-risk patients). Binary logistic regression confirmed these findings as the 

above variables in decreasing order of influence contributed uniquely to the final NRS-2002 

score. However, oedema-corrected BMI failed to correlate significantly with the final NRS-2002 

score as only 4.3% of the actual number of at-risk patients were identified using Body Mass 

Index (BMI). This is in agreement with what is reported by other researchers who have reported 

that a slightly higher number of malnourished patients (10%) are detected when using the BMI 

criterion (Nourissat et al., 2007). Compared with this current study, Pirlich et al. (2006) have 

found that only 4.1% of all German inpatients that were truly malnourished (n=77) were 

identified using BMI (Pirlich et al., 2006). Being the largest referral centre for both Ghana and 

neighbouring countries, the Korle Bu teaching hospital often admits ‘the sickest of patients’ for 

whom treatment is not successful in smaller hospitals. It is, therefore, expected that factors that 

predispose patients to malnutrition risk would be more common in this group, thus exerting a 

high nutritional risk. Additionally, being a developing country, Ghana suffers from an inadequacy 

of socioeconomic resources and chronic starvation evidenced by high malnutrition rates at 

community level, possibly contributing to a high malnutrition risk on hospital admission. 

4.5 Profile of nutritional risk by department, diagnosis categories, age and gender 

Across specialities, the highest prevalence of nutritional risk was found amongst general 

medicine and emergency cases rather than in departments which mostly admitted on an 

elective basis. The prevalence of nutritional risk across the primary disease categories was 

between 40 and 100%. Specifically within diagnostic groups, general medicine patients or more 

specifically HIV infected and tuberculosis (TB) patients had the highest prevalence of nutritional 

risk (n=2,100% for both). Although the number of patients in both these disease categories in 

the current study were too marginal to enable conclusions to be drawn, previous studies have 

outlined the mechanisms and causes of remarkably high malnutrition prevalence in both 

conditions. Though the numbers in this current study were too small and may have been 

unrepresentative, drawing from available studies conducted, one would expect similar results 

had the HIV and TB cohort been adequately powered. However, only 2% of Ghanaian adults 

aged 15-49 years, are HIV positive (Ghana Statistical Service et al., 2015). This explains the 

low representation of this group; moreover, if HIV status was not recorded in the medical folder, 

separate testing was not done by the current study investigators. Similar to the high prevalence 

rates of nutritional risk in both HIV and TB patients, were those seen in gastrointestinal patients 

whilst neurosurgery patients had the lowest prevalence of nutritional risk (n=10, 40%).  

More often in neurosurgery patients, impaired swallowing, muscle atrophy and a lower lean 

body mass caused by functional disability are common (Dionyssiotis, 2012; Dionyssiotis et al., 
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2016). Especially in spinal cord injured patients, central obesity has been associated with 

metabolic and cardiovascular imbalances causing catabolism and increased nutritional risk. The 

lack of power in these groups limits the generalisability of findings, but the prevalence of 

malnutrition risk in all the diagnostic groups was widespread, corroborating evidence from other 

studies of the changes in energy expenditure, catabolism and nitrogen excretion that occur in 

disease.  

The prevalence of nutritional risk was comparable across all the age groups (p=0.221). 

Whereas, the group aged over 70 years old had a prevalence of 78.1%, the group below 70 

years recorded a nutritional risk prevalence of 70.8%. Elsewhere, elderly populations have 

reported a prevalence of up to 94% (Christner et al., 2016; Holst et al., 2013). In seven Swiss 

hospitals at the departments of internal medicine, the prevalence of malnutrition was remarkably 

different between the younger population aged<45 years (8%) and the group above 85 year of 

age, who had a nutritional risk prevalence of 28% (Imoberdorf et al., 2010). Conditions of poor 

dentition causing chewing and swallowing problems, the lack of appetite caused by hormonal 

and neuro-transmitter imbalances in old age, social isolation and reduced mobility contribute to 

clinically significant weight loss and, therefore, nutritional risk in the older age group (Roy et al., 

2016). 

With regard to gender, more males were at nutritional risk than females (77.1% versus 66.9%) 

though this was not a significant difference (p=0.345). In recent publications, male gender was 

significantly associated with high nutritional risk (Budzyński et al., 2016; Thomas et al., 2016). 

No exact mechanism has been proposed for this finding. 

4.6 Prevalence of nutritional risk at discharge 

The number of patients with malnutrition risk remained the same in the subsample (n=172) that 

was assessed again at discharge. This was because 13 patients that were at nutritional risk 

improved to a status of not being at nutritional risk whilst 13 more patients declined from a 

status of no risk of malnutrition to being at risk of malnutrition. An almost negligible change in 

nutritional risk by the time of discharge has been previously reported in a general patient cohort, 

in which 31% of the 404 patients declined nutritionally whilst 30% improved and were not at 

nutritional risk by discharge (Braunschweig et al., 2000). The lack of noticeable overall changes 

in nutritional risk in the current study and others may be attributed to the inability of patients to 

report the actual degree of weight loss that occurred one to three months prior to admission to 

the hospital.  
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4.7 Association between nutritional risk and clinical outcomes 

Length of stay (LOS), the incidence of complications, readmissions and mortality were used as 

surrogate measures of patients’ well-being during hospital treatment in this study. These 

outcomes were observed throughout the continuum of the patient’s treatment and a month after 

discharge. This concept of associating nutritional risk with clinical outcomes has commonly also 

been used to assess the predictive performance of nutritional screening tools (Aziz et al., 2011; 

Raslan et al., 2010). More importantly, predicting adverse clinical outcomes in patients at 

nutritional risk provides strong evidence for providing early and sufficient dietetic intervention 

(Correia et al., 2014; Kondrup et al., 2003; Koretz et al., 2007).  

4.7.1 Length of stay in hospital (LOS) 

In this study, nutritional risk was strongly associated with a prolonged LOS (9.8 days versus 5.2 

days, p<0.001, d=0.74) after adjusting for age and disease severity. Other studies, including a 

systematic analysis conducted in oncology patients, have reported that at-risk or malnourished 

patients have a significant increase in LOS compared with well-nourished patients (Amaral et 

al., 2008; Gupta, 2011). More recently, a follow-up study in an English stroke cohort revealed 

that patients that had been discharged six months previously had a graded cumulative increase 

in LOS of between 14 to 48 days in the low-, medium- and high-risk groups using the 

Malnutrition Universal Screening Tool (MUST) (Gomes et al., 2016). This also had economic 

ramifications for the groups that were at nutritional risk, as the hospital treatment costs in the 

high-risk group were twice those in the low-risk group (Gomes et al., 2016).  

Though patients with more severe disease require more intense treatment and hence spend a 

longer time in hospital, they may, on the other hand, die prematurely during hospitalisation, 

thereby reducing their LOS. It cannot be overruled that a clearer picture of the impact of 

nutritional risk on LOS was masked because of the greater rates of in-hospital mortality in the 

‘at-risk’ group since a greater number of deaths occurred in the ‘at-risk’ group. Nonetheless, this 

study showed that patients that were at nutritional risk spent a longer time in hospital. 

In the investigation of the LOS of patients, it was interesting to document discharge destinations 

of both nutritional risk groups after being discharged. Apart from the patient who died but was 

not at nutritional risk, the rest were discharged home whilst more at-risk patients were either 

transferred to other wards which were not included in the study, remained in the hospital for 

longer than the mandatory exit time of the study or died. Sorensen et al. (2008) have formerly 

found that significantly fewer nutritionally at-risk patients were discharged home, and more 
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discharged to a nursing home, spent more than 28 days in the hospital or were transferred to 

other departments in the hospital. 

4.7.2 Complications 

The development of complications during the study period occurred in 14 patients. Of these, 10 

nutritionally at-risk patients developed complications in the subsample during admission (7.8%) 

while no participant in the group not at risk developed complications. Available studies also 

confirm that at-risk patients develop more complications than study patients not at risk, as 

reported by the European Undernutrition in Hospitals (EuroOOPS) study (30.6% versus 11.3%) 

(Sorensen et al., 2008). In the current study, one month after discharge, three at-risk patients 

(2.7%) developed complications whilst one patient (10%) that was not found to be at nutritional 

risk developed complications. Although there was a trend for higher complications in those not 

at nutritional risk, the incidence of these was too low to reach statistical significance. However, 

the occurrence of complications in only one patient that was not at nutritional risk requires 

caution in data interpretation. The relatively short one-month follow-up period may have made 

the natural progression of complications less clear.  

4.7.3 Readmissions 

A significant important indicator of health care outcomes and quality of patient care is 

readmissions (Westert et al., 2002). In the current study, ten at-risk patients were readmitted to 

the hospital whilst the same one patient who was found not to be at risk but developed 

complications was also readmitted. Though the differences in readmission rates were 

significantly greater in those that were not nutritional risk(10%) compared with the at-risk group 

(8.9%), these results must be interpreted with caution due the single case of readmission in the 

patient not at risk. In contrast to these findings, previous literature has reported an association 

between nutritional risk and readmissions. In these studies, readmission rates were found to be 

higher in the at-risk group compared with the group not at-risk (Agarwal et al., 2013; Budzyński 

et al., 2016). In a recent study by Budzyński et al. (2016), readmission rates within 14 days from 

hospital discharge were 6.9% in the nutritionally at-risk group versus 2.9% in the group not at 

risk and even higher at 30 days, where the authors reported that 13.1% had been readmitted 

compared with 5.9%.  

4.7.4 Mortality 

Mortality occurred more frequently in patients that were at nutritional risk (13/287) compared 

with almost no deaths in those that were not at nutritional risk (1/115). Restricting mortality to 

the subsample population (n=172), ten nutritionally at-risk patients died (10/139) during 
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hospitalisation and also one month post-discharge (10/123); there were no deaths in the group 

that was not at risk. The marginal representation of the incidence of death, especially in the 

group not at risk, limits the significance of the association between nutritional risk and the rate of 

deaths. Nevertheless, these data correspond with those of a current study that reported that the 

rate of in-hospital deaths in the at-risk group was 19.7% compared with 1% in the group not 

atnutritional risk (Budzyński et al., 2016). 

The mean ages of both nutritional risk groups were far lower than the average life expectancy of 

60 years of the general Ghanaian population which may have contributed to the low mortality 

rates seen in this study (Ghana Statistical Service et al., 2015). Medical advancements and 

effective treatments in recent years have seen fewer people die, especially from infectious 

diseases, and better treatment of non-communicable diseases. This may have boosted the 

survival rates in patients that were at nutritional risk who suffered more severe disease (22%) 

and almost eradicated preventable deaths in those not at risk of malnutrition who tended to 

have less severe disease (7.8%). 

4.8 Identification of nutritional risk and referral for specialised nutritional support 

The poor referral rates of6.2% of the at-risk population during hospitalisation in the current 

study, confirms previous findings on the low referral rates of at-risk or malnourished patients for 

dietetic treatment (Bohringer & Brown, 2016; Gout et al., 2009). In an earlier study conducted in 

a tertiary teaching hospital, of the 19% and 53% of the actual number of malnourished patients 

defined by actual weight loss or appetite respectively, 7% and 9% respectively received 

referrals for dietetic assessment (Adams et al., 2008). In two Australian Oncology Clinics, 66% 

of at-risk patients were referred to a dietitian (Bohringer & Brown, 2016).  

Though an examination of the documentation of nutritional status by hospital staff was not one 

of the aims of the study, by mere observation and by deduction, this may suggest that patients 

that were at nutritional risk were not recognised as such. The low dietetic referrals reveal the 

low prioritisation of the nutritional care of patients in this hospital. Given that anthropometric 

measures are not taken nor is nutritional screening routinely done in this hospital, the inability to 

identify nutritional risk in this population was not surprising. As referring patients for nutritional 

support is sequential to identifying nutritional risk, a low referral rate was not unexpected, 

although the very low referral rate found was nevertheless disturbing. The predisposition in 

medical practice in this hospital appears to focus more on the treatment of disease than on 

optimising nutritional requirements in patients requiring feeding support and in those 

experiencing pronounced cachexia. 
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4.9 Conclusions and practical recommendations emanating from this study 

The majority of the study participants were at high nutritional risk (71.4%) and demonstrated 

vast heterogeneity in characteristics. The highest prevalence of nutritional risk was 

characterised by a BMI>18.5, admission to the general medicine department, an inadequacy of 

food <75% of usual requirements, significant weight loss >5% and the presence of peripheral 

oedema. The widespread problem of nutritional risk in the study population across all age 

groups, its association with adverse clinical outcomes and a lack of referrals for dietetic 

attention necessitate automatic dietetic consultation for all patients. As this may not be feasible 

owing to constraints in logistics, time and staff, nutrition screening by nurses or doctors will 

allow for prioritisation of dietetic treatment for all at-risk patients, thus facilitating a more effective 

use of resources. The role of national and hospital-specific policies and an appraisal of levels of 

compliance will improve the current situation. A nutritional care structure should be included in 

these policies, one suited to the unique culture of this teaching hospital and other Ghanaian 

clinical settings, with frequent nutritional training of medical and nursing staff. 

4.10 Limitations of the research project 

Because clinical judgement was exercised in allocating NRS-2002 scores for illnesses not listed 

in the prototypes of disease, this may have introduced some degree of subjective bias. To 

reduce this limitation, extra scrutiny was given to scores of 2 to avoid overestimating nutritional 

risk. There are different contributing factors to nutritional risk, such as type and stage of 

disease, location of disease/injury, tumour type and drug treatment which produce side effects 

such as vomiting, nausea or diarrhoea (Odelli et al., 2005; Thomas et al., 2016). The effect of 

the type of disease, surgical and other treatment procedures on nutritional risk was beyond the 

scope of the study. 

4.11 Future research 

In the review of studies conducted on hospital malnutrition and in the conduct of the current 

project, gaps in knowledge have been noted which hold significant clinical implications and 

directions that could be addressed in future research. These include: 

 Future research on the prevalence rates of nutritional risk and malnutrition in several other 

hospitals in Ghana, using international guidelines for the conduct of research. This is 

because, although the KBTH mainly admits cases which are expected to be the most severe 

referred from other clinical settings, a general representation of the malnutrition prevalence 

rates in other hospitals/clinics requires future research.  
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 Research to validate the NRS-2002 with the most recent ASPEN and ESPEN diagnostic 

criteria for malnutrition in order to assess the diagnostic accuracy and validity of the NRS-

2002 tool in identifying nutritional risk in patients thereby patients who require prompt 

nutritional intervention in the hospitalised Ghanaian patient population. 

 An adequately powered sample in all the individual diagnostic groups in future studies to 

provide the opportunity for drawing unequivocal conclusions on the prevalence of nutritional 

risk and its consequences on clinical outcomes.  

 An inclusion of the effect of the treatment procedures e.g. surgery and chemotherapy in 

future studies to elucidate whether risk of malnutrition is more prevalent under these 

conditions. 

In conclusion, it is evident that the aim and objectives of this study were achieved and that the 

findings of this research regardless of its limitations, provide baseline data and a central point of 

reference for the Ghanaian hospitalised adult population. 
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ANNEXURE A: PARTICIPANT SCREENING AND SELECTION FORM 

Hospital code  Hospital name  

Ward category  Ward number  

    

 

Nr Patient 
initial 
and 
surname 

Ward 
and 
bed 
no. 

Hospital 
admission 
in past 48 
hours 

Patient 
age 

Patient 
conscious 

Patient 
pregnant 
or 
lactating 

Patient in 
ICU/burns/acute 
care/ psychiatry 
or eating 
disorder wards 

Patient 
on 
dialysis 

Informed 
consent 
obtained  

If NO 
consent 
obtained, 
provide 
reason 

If consent 
obtained, 
allocate 
participant 
study 
number YES NO ≤ 

18 
yr 

≥ 
18 
yr 

YES NO YES NO YES NO YES NO YES NO 

1                   

2                   

3                   

4                   

5                   

6                   

7                   

8                   

9                   

10                   
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ANNEXURE B: PARTICIPANT INFORMATION LEAFLET AND 

CONSENT FORM PARTICIPANTS (ENGLISH) 
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ANNEXURE C: PARTICIPANT INFORMATION LEAFLET AND 

CONSENT FORM PARTICIPANTS (EWE) 
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ANNEXURE D: PARTICIPANT INFORMATION LEAFLET AND 

CONSENT FORM PARTICIPANTS (GA) 
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ANNEXURE E: PARTICIPANT INFORMATION LEAFLET AND 

CONSENT FORM PARTICIPANTS (TWI) 
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ANNEXURE F: STELLENBOSCH ETHICS APPROVAL  
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ANNEXURE G: NORTH WEST UNIVERSITY HREC APPROVAL 

  



 ANNEXURES 

165 

  



 ANNEXURES 

166 

ANNEXURE H: GHANA HEALTH SERVICE ETHICS ARROVAL 
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ANNEXURE I: GHANA HEALTH SERVICE ETHICS RENEWAL 
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ANNEXURE J: KORLE BU SCIENTIFIC AND TECHNICAL 

COMMITTEE APPROVAL 
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ANNEXURE K: KORLE BU INSTITUTIONAL REVIEW BOARD 

APPROVAL 
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ANNEXURE L: ADMISSION DATA COLLECTION FORM 

Participant number  

 

ADMISSION DATA COLLECTION FORM 
 

1. Date of interview  

2.1  Date of admission to hospital  

2.2 Date of admission to ward  

Hospital code A Hospital name Korle Bu teaching  

3. Ward category and 
number 

Ward category Ward number        Bed 
number 

3.1 Medical   

3.2 Surgical   

3.3 Oncology   

3.4 Gynaecology   

 

A. DEMOGRAPHIC INFORMATION 

 

4. Gender Male  Female  

 
5. Date of birth of patient 

        
Day Month Year 

 

B. MEDICAL INFORMATION 

 

6. What is the patient’s primary diagnosis on admission (Indicate only one) 

 
Present (x) Provide details of specific medical condition  

6.1 General medicine 
 

Gastroenterology 
  

Cardiology 
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Respiratory 
  

Nephrology 
  

Tuberculosis 
  

Retroviral Disease  
  

Endocrine / Diabetes 
  

Weight control 
  

Allergies 
  

Neurology 
  

Urology 
  

Nutritional Deficiency 
  

6.2  Surgery 

Abdominal surgery 
  

Trauma 
  

Orthopaedic surgery 
  

Neurosurgery 
  

Vascular surgery 
  

Cardiothoracic surgery 
  

6.3  Oncology 
  

6.4  Gynaecology 
  

6.5  Other (please specify) 
  

 

7. Indicate the presence of gastrointestinal side-effects.  

Indicate the appropriate options below. 

Side-effect YES NO If YES to any, please indicate the 
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frequency 

Almost 
daily for 
2 weeks 

Almost 
daily for 
1 week 

Infrequent 

7.1  Nausea      

7.2 Vomiting      

7.3 Diarrhoea      

7.4 Anorexia      

7.5 Constipation      

 

C. DIETARY INFORMATION 

 

8. Ask the patient to describe any changes in food intake during the past week. 
Indicate the appropriate option below. 

8.1 No change in usual food intake / consumes all food  

8.2 Decreased intake: consumes only ¾ of usual intake  

8.3 Decreased intake: consumes only ½ of usual intake  

8.4 Decreased intake: consumes only ¼ of usual intake  

8.5 Unable to consume anything  

 

9. If a decreased food intake occurred (8.2 – 8.5 above), determine the duration. 

 

9.1  < 1 month  

9.2 > 1 month - < 3 months  

9.3 > 3 months  

9.4 Not applicable  

 

10. Was the patient referred for specialised nutritional support? 
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10.1 Yes  

10.2 No  

 
 

11. If YES to question 10, which health care professional made the referral? 

11.1  Doctor  

11.2 Dietitian  

11.3 Registered nurse  

11.4 Not applicable  

11.5 Other (specify)  

 

 

D. ANTHROPOMETRY 

 

12. Assessment / Determination of usual weight measurement. 

12.1 Usual weight (kg)  

12.2 How long ago did you last weigh your 
USUAL weight (kg)?  

 

12.3 Information unknown  

 

13. Determination of weight history 

Ask the patient to indicate their weight readings at as many of the following time periods as 
possible. If unable to indicate the actual readings, ask them to compare the weight to what it is 
currently. 

Time frame 

A
ct

u
al

 

m
e

as
u

re
m

en
t 

(k
g)

 

Sa
m

e
 a

s 
cu

rr
e

n
t More than 

current 
Less than current 

Li
tt

le
 

M
e

d
 

Lo
t 

Li
tt

le
 

M
e

d
 

=L
o

t 

13.1  2 weeks         
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13.2 1 month         

13.3 2 months         

13.4 3 months         

13.5 6 months         

 

13.6 If weight loss has occurred in questions 13.1-13.5, was this intentional? 

13.6.1 Yes  

13.6.2 No  

13.6.3 N/A  

 

14. Determine whether clothes / jewellery fit more loosely or adjustment of belt 
setting made 

14.1 Yes  

14.2 No  

14.3 N/A  

 

15. If YES to question 14 above, determine the duration. 

15.1  < 1 month  

15.2  1 month - < 3 months  

15.3 > 3 months  

15.4 Not applicable  

 

16. How was the anthropometric measurements taken? 

Indicate the appropriate options below. 

 

Measurement Measured Estimated 
Calculated 

16.1  Weight   
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16.2 Height   
 

 

17. Indicate the measurements as determined 

17.1  Weight measurement (kg)  

17.2 Height measurement (cm) Standing height (cm)  

Bed length height (cm)  

Half arm-span reading (cm)  

 

18. Were there any factors affecting the weight measurement e.g. casts, external 
fixing devices etc. 

18.1 Yes  Specify: 

18.2 No   

 

E. FUNCTIONAL CAPACITY 

 

19. Indicate the patient’s dominant arm 

19.1 Right  

19.2 Left  

 

20. Measurement of hand-grip strength 

Measurement 1 Measurement 2 Measurement 3  

   

 

21. Determine general functional capacity.  

Indicate the appropriate options below. 

Measurement YES NO 

If YES to any, please indicate 
change over the past 2 weeks 

Improved No 
change 

Regressed 
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21.1  Experience difficulty with normal 
activities / ambulation 

     

21.2 Bed /chair-ridden      

 

F. CLINICAL EXAMINATION 

 

22. Test around the following areas for the presence of oedema: ankle, orbital, sacral. 
Please follow the SOP.  (TIP: Sacral - patient must be in a sitting position). 

Indicate the appropriate option below. 

 Clinical finding Category Indicate option 

22.1 No depression No oedema  

22.2 
2-4mm depression 
Immediate or few second rebound Mild  

22.3 
6mm deep pit 
10-12 second rebound Moderate  

22.4 
8mm very deep pit 
> 20 second rebound Severe  

 

23. Test around the orbital area (under the eyes) for the presence of subcutaneous fat 
loss. Please follow the SOP. (TIP: Patient must stand up straight; view patient when 
standing directly in front of them, touch above the cheekbone) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding 1. Category 2. Indicate 
option (X) 

23.1 Slightly bulged fat pads Normal / well 
nourished 

6 7 

23.2 Slightly dark circles, somewhat hollow 
look 

Mild-moderate 
malnutrition 

3 4 
5 

23.3 
3. Hollow look, depressions, dark 
circles, loose skin Severe 1 2 

 

24. Test around the upper arm area (triceps / biceps) for the presence of 
subcutaneous fat loss. Please follow the SOP. (TIP: patient stand up straight; arm bent, 
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roll skin between fingers, do not include muscle in pinch) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

24.1 
Ample fat tissue obvious between folds 
of skin 

Normal / well 
nourished 

6 7 

24.2 Fingers almost touch, some depth to 
pinch 

Mild-moderate 
malnutrition 

3 4 5 

24.3 
Very little space between folds, fingers 
touch Severe 1 2 

 

25. Test around the thoracic/lumbar region (ribs / midaxillary line) for the presence of 
subcutaneous fat loss. Please follow the SOP. (TIP: Patient must stand up straight, have 
patient press hands hard against a solid object) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

25.1 
Chest is full. Ribs do not show. Slight to 
no protrusion of iliac crest. 

Normal / well 
nourished 

6 7 

25.2 Ribs apparent. Iliac crest somewhat 
prominent. 

Mild-moderate 
malnutrition 

3 4 5 

25.3 
Ribs very apparent. Iliac crest very 
prominent. Severe 1 2 

 

26. Test around the temple region (temporalis muscle) for the presence of muscle 
wasting. Please follow the SOP. (TIP: patient must stand up straight; view patient when 
directly standing in front of them, ask patient to turn head side to side) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

26.1 Can see/feel well-defined muscle Normal / well 
nourished 

6 7 

26.2 Slight depression Mild-moderate 3 4 5 
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malnutrition 

26.3 Hollowing, scooping, depression Severe 1 2 

 

27. Test around the clavicle bone region for the presence of muscle wasting. Please 
follow the SOP. (TIP: Patient must stand up straight; look for prominent bone. Make 
sure patient is not hunched forward) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

27.1 
Not visible (males), visible but not 
prominent (females) 

Normal / well 
nourished 

6 7 

27.2 Some protrusion Mild-moderate 
malnutrition 

3 4 5 

27.3 Protruding, prominent bone Severe 1 2 

 

28. Test around the clavicle and acromion bone region (shoulder) for the presence of 
muscle wasting. Please follow the SOP. (TIP: Patient must stand up straight; patient 
arms at side: observe shape) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

28.1 
Lines of bones prominent, no 

significant depressions / Rounded, 

curves at arm, shoulder, neck. 

Normal / well 
nourished 6 7 

28.2 Acromion process may protrude 
slightly 

Mild-moderate 
malnutrition 

3 4 5 

28.3 
4. Shoulder to arm joint looks 
square, bones prominent; acromion 
protrusion very prominent 

Severe 
1 2 

 

29. Test around the scapular bone region  for the presence of muscle wasting. Please 
follow the SOP. (TIP: Patient must stand up straight; ask patient to extend hands 
straight out, push against solid object) 
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Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

29.1 
Lines of bones not prominent, no 
depressions 

Normal / well 
nourished 

6 7 

29.2 Mild depression, or bone may show 
slightly 

Mild-moderate 
malnutrition 

3 4 5 

29.3 
Prominent, visible bones, depressions 
between ribs/scapula or shoulder/spine Severe 1 2 

 

30. Test around the dorsal hand (Interosseous muscle) for the presence of muscle 
wasting. Please follow the SOP. (TIP: Patient must stand up straight. Look at thumb side 
of hand; look at pads of thumb when tip of forefinger touching tip of thumb) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

30.1 
Muscle bulges, could be flat in well-
nourished 

Normal / well 
nourished 

6 7 

30.2 Slightly depressed or flat Mild-moderate 
malnutrition 

3 4 5 

30.3 
Depressed area between thumb – 
forefinger Severe 1 2 

 

31. Test around the patellar region (knee) for the presence of muscle wasting. Please 
follow the SOP. (TIP: Ask patient to sit with leg propped up, bent at knee) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

31.1 
Muscle protrudes, bones not 
prominent 

Normal / well 
nourished 

6 7 

31.2 Knee cap less prominent, more 
rounded 

Mild-moderate 
malnutrition 

3 4 5 

31.3 
Bones prominent, little sign of 
musculature around knee cap Severe 1 2 
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32. Test around the anterior thigh region (quadriceps) for the presence of muscle 
wasting. Please follow the SOP. (TIP: Ask patient to sit prop leg up on lo furniture; grasp 
quads to differentiate amount of muscle tissue from fat tissue 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

32.1 Well rounded, developed Normal / well 
nourished 

6 7 

32.2 Mild depression on inner thigh Mild-moderate 
malnutrition 

3 4 5 

32.3 
Depression on inner thigh, obviously 
thin Severe 1 2 

 

33. Test around the posterior calf region for the presence of muscle wasting. Please 
follow the SOP. (TIP: Patient must stand up straight. Grasp the calf muscle to determine 
amount of tissue) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 5. Clinical finding 6. Category 7. Indicate 
option (X) 

33.1 Well-developed bulb of muscle Normal / well 
nourished 

6 7 

33.2 Not well developed Mild-moderate 
malnutrition 

3 4 5 

33.3 Thin, minimal to no muscle Severe 1 2 

If any of the above clinical examinations could not be conducted, specify reason 
 

 

 

 

Please double-check that all sections are fully completed! 

 
Section A,B,C 
Completed by: 

 

Section D,E,F  
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Completed by: 

Checked by:  

Date:  

 
At the end of each data collection day the team coordinator needs to hand the completed 
forms in a survey box and the equipment used to the research assistant. The research 
assistant will sign and ensure that all completed forms are in the survey box and that all 
equipment is still in original condition. The survey box will be sealed and together with the 
equipment it will be stored in the Department of Human Nutrition.  
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ANNEXURE M: DISCHARGE DATA COLLECTION FORM 

 
Participant number  

 
 

DISCHARGE DATA COLLECTION FORM 
 
 

1. Date of interview  

2. Date of admission 
to hospital 

 

3. Date of discharge 
from hospital 

 

Hospital code F Hospital name Korle-Bu teaching hospital 

 

This form can only be completed if the patient was in hospital for longer than 7 days. 

 
 

A. GENERAL INFORMATION 

 
 

 
 

 

4. Please indicate the discharge option most relevant 

4.1 Transferred to another hospital  

4.2 
Transferred to another ward (that falls outside the 
inclusion criteria for this study)  

4.3 Discharged to own residential home  

4.4 Discharged to nursing home / hospice  

4.5 Discharged to relatives home  

4.6 Other (specify)  

 
 



 ANNEXURES 

183 

 
 
 

 

6. If the patient is deceased, indicate the following: 

6.1 Date of death 5.  

6.2 Cause 6.  

6.3 Cause of death unknown 7.  

 
 

B. MEDICAL INFORMATION 

 
 

7. Indicate the presence of gastrointestinal side-effects.  

Indicate the appropriate options below. 

Side-effect YES NO 

If YES to any, please indicate the frequency 

Almost daily 
for 2 weeks 

Almost daily 
for 1 week 

Infrequent 

7.1  Nausea      

7.2 Vomiting      

7.3 Diarrhoea      

7.4 Anorexia      

7.5 Constipation      

 

5. If the patient is lost to follow-up, please indicate the appropriate option below. 

5.1 Deceased in hospital 0.  

5.2 Unexpected discharge 1.  

5.3 Refuse to participate 2.  

5.4 Other (specify) 3.  

5.5  Not applicable 4.  
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8. Indicate if the patient developed any medical complications during hospitalization and 
indicate the action taken for each complication listed. 

(This information will be used to determine disease severity) 

8.1 Complication 1 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

Death  

8.2 Complication 2 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

Death  

8.3 Complication 3 
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Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

Death  

8.4 Complication 4 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

Death  

8.5 Complication 5 

Specify complication  

Organ system involved  

Date of diagnosis  
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Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

Death  

 

C. DIETARY INFORMATION 

 

Ask the patient to describe any changes in food intake during the past week in 
hospital.  

9. Indicate the appropriate option below. 

9.1 No change in usual food intake / consumes all food  

9.2 Decreased intake: consumes only ¾ of usual intake  

9.3 Decreased intake: consumes only ½ of usual intake  

9.4 Decreased intake: consumes only ¼ of usual intake  

9.5 Unable to consume anything  

 
 

10. Was the patient referred for specialised nutritional support? 

10.1 Yes  

10.2 No  

 

11. Did the patient receive specialised nutritional support? 

11.1 Yes  

11.2 No  
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12. If YES to question 10, what was prescribed? (More than one option can be ticked) 

 Nutrition support option YES NO If YES, indicate duration (in days) 

12.1 Enteral nutrition    

12.2 Parenteral nutrition    

12.3 Combination therapy    

12.4 Supplementation drinks    

12.5 Enriched foods    

12.6 Other (specify)    

  

 

D. ANTHROPOMETRY 

 
 

13. How was the anthropometric measurements taken? 

Indicate the appropriate options below. 

Measurement Measured Estimated 
Calculated 

13.1  Weight   
 

13.2 Height   
 

 

14. Indicate the measurements as determined 

14.1  Weight measurement (kg)  

14.2 Height measurement (cm)  

E. FUNCTIONAL CAPACITY 

 

15. Indicate the patient’s dominant arm 

15.1 Right  
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15.2 Left  

 

16. Measurement of hand-grip strength 

Measurement 1 Measurement 2 Measurement 3  

   

 
 

17. Determine general functional capacity.  

Indicate the appropriate options below. 

Measurement YES NO 

If YES to any, please indicate 
change over the past 2 weeks 

Improved No 
change 

Regressed 

17.1  Experience difficulty with normal 
activities / ambulation 

     

17.2 Bed /chair-ridden      

 

F. CLINICAL EXAMINATION 

 

18. Test around the following areas for the presence of oedema: ankle, orbital, sacral. 
Please follow the SOP.  (TIP: Sacral - patient must be in a sitting position). 

Indicate the appropriate option below. 

 Clinical finding Category Indicate option 

18.1 No depression No oedema  

18.2 
2-4mm depression 
Immediate or few second rebound Mild  

18.3 
6mm deep pit 
10-12 second rebound Moderate  

18.4 
8mm very deep pit 
> 20 second rebound Severe  

 

19. Test around the orbital area (under the eyes) for the presence of subcutaneous fat 
loss. Please follow the SOP. (TIP: Patient must stand up straight; view patient when 
standing directly in front of them, touch above the cheekbone) 
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Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

19.1 Slightly bulged fat pads Normal / well 
nourished 

6 7 

19.2 Slightly dark circles, somewhat hollow 
look 

Mild-moderate 
malnutrition 

3 4 
5 

19.3 
Hollow look, depressions, dark circles, 
loose skin Severe 1 2 

 

20. Test around the upper arm area (triceps / biceps) for the presence of 
subcutaneous fat loss. Please follow the SOP. (TIP: patient stand up straight; arm bent, 
roll skin between fingers, do not include muscle in pinch) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

20.1 
Ample fat tissue obvious between folds 
of skin 

Normal / well 
nourished 

6 7 

20.2 Fingers almost touch, some depth to 
pinch 

Mild-moderate 
malnutrition 

3 4 5 

20.3 
Very little space between folds, fingers 
touch Severe 1 2 

 
 

21. Test around the thoracic/lumbar region (ribs / midaxillary line) for the presence of 
subcutaneous fat loss. Please follow the SOP. (TIP: Patient must stand up straight, have 
patient press hands hard against a solid object) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

21.1 
Chest is full. Ribs do not show. Slight to 
no protrusion of iliac crest. 

Normal / well 
nourished 

6 7 

21.2 Ribs apparent. Iliac crest somewhat 
prominent. 

Mild-moderate 
malnutrition 

3 4 5 
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21.3 
Ribs very apparent. Iliac crest very 
prominent. Severe 1 2 

 
 

22. Test around the temple region (temporalis muscle) for the presence of 
muscle wasting. Please follow the SOP. (TIP: patient must stand up straight; view 
patient when directly standing in front of them, ask patient to turn head side to side) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

22.1 Can see/feel well-defined muscle Normal / well 
nourished 

6 7 

22.2 Slight depression Mild-moderate 
malnutrition 

3 4 5 

22.3 Hollowing, scooping, depression Severe 1 2 

 
 

23. Test around the clavicle bone region for the presence of muscle wasting. 
Please follow the SOP. (TIP: Patient must stand up straight; look for prominent bone. 
Make sure patient is not hunched forward) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

23.1 
Not visible (males), visible but not 
prominent (females) 

Normal / well 
nourished 

6 7 

23.2 Some protrusion Mild-moderate 
malnutrition 

3 4 5 

23.3 Protruding, prominent bone Severe 1 2 

 
 

24. Test around the clavicle and acromion bone region (shoulder) for the 
presence of muscle wasting. Please follow the SOP. (TIP: Patient must stand up 
straight; patient arms at side: observe shape) 

 Indicate the appropriate option below, as well as the relevant scale [1 severe PEM 
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 – 7 normal]. 

 Clinical finding Category Indicate option (X) 

24.1 
Lines of bones prominent, no 

significant depressions / Rounded, 

curves at arm, shoulder, neck. 

Normal / well 
nourished 6 7 

24.2 Acromion process may protrude 
slightly 

Mild-moderate 
malnutrition 

3 4 5 

24.3 
Shoulder to arm joint looks square, 
bones prominent; acromion protrusion 
very prominent 

Severe 
1 2 

 
 

25. Test around the scapular bone region  for the presence of muscle wasting. 
Please follow the SOP. (TIP: Patient must stand up straight; ask patient to extend 
hands straight out, push against solid object) 

 Indicate the appropriate option below, as well as the relevant scale [1 severe PEM 
– 7 normal]. 

 Clinical finding Category Indicate option (X) 

25.1 
Lines of bones not prominent, no 
depressions 

Normal / well 
nourished 

6 7 

25.2 Mild depression, or bone may show 
slightly 

Mild-moderate 
malnutrition 

3 4 5 

25.3 
Prominent, visible bones, depressions 
between ribs/scapula or shoulder/spine Severe 1 2 

26. Test around the dorsal hand (Interosseous muscle) for the presence of muscle 
wasting. Please follow the SOP. (TIP: Patient must stand up straight. Look at thumb side 
of hand; look at pads of thumb when tip of forefinger touching tip of thumb) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 
7 normal]. 

 Clinical finding Category Indicate option (X) 

26.1 
Muscle bulges, could be 
flat in well-nourished 

Normal / well 
nourished 

6 7 

26.2 Slightly depressed or flat Mild-moderate 
malnutrition 

3 4 5 



 ANNEXURES 

192 

26.3 
Depressed area between 
thumb – forefinger Severe 1 2 

 
 

27. Test around the patellar region (knee) for the presence of muscle wasting. Please 
follow the SOP. (TIP: Ask patient to sit with leg propped up, bent at knee) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

27.1 
Muscle protrudes, bones not 
prominent 

Normal / well 
nourished 

6 7 

27.2 Knee cap less prominent, more 
rounded 

Mild-moderate 
malnutrition 

3 4 5 

27.3 
Bones prominent, little sign of 
musculature around knee cap Severe 1 2 

 
 

28. Test around the anterior thigh region (quadriceps) for the presence of muscle 
wasting. Please follow the SOP. (TIP: Ask patient to sit prop leg up on lo furniture; grasp 
quads to differentiate amount of muscle tissue from fat tissue 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 

 Clinical finding Category Indicate option (X) 

28.1 Well rounded, developed Normal/ well 
nourished 

6 7 

28.2 Mild depression on inner thigh Mild-moderate 
malnutrition 

3 4 5 

28.3 
Depression on inner thigh, 
obviously thin Severe 1 2 

 

29. Test around the posterior calf region for the presence of muscle wasting. Please 
follow the SOP. (TIP: Patient must stand up straight. Grasp the calf muscle to determine 
amount of tissue) 

Indicate the appropriate option below, as well as the relevant scale [1 severe PEM – 7 
normal]. 
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 Clinical finding Category Indicate option (X) 

29.1 Well-developed bulb of muscle Normal / well 
nourished 

6 7 

29.2 Not well developed Mild-moderate 
malnutrition 

3 4 5 

29.3 Thin, minimal to no muscle Severe 1 2 

If any of the above clinical examinations could not be conducted, specify reason 
 

 

 

 
 
 
 
 
Please double-check that all sections are fully completed! 

 
Section A,B,C 
Completed by: 

 

Section D,E,F 
Completed by: 

 

Checked by:  

Date:  
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ANNEXURE N: PARTICIPANT CONTACT DETAILS 

FORM 2 
Hospital code  Hospital name  

 

Participant contact details 
 

Nr Participant 
Number 

Ward Surname Name Contact telephone 
number 1 

Contact telephone 
number 2 

1.       

2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

10.       

11.       

12.       

13.       

14.       

15.       
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ANNEXURE O:  FOLLOWUP-UP DATA COLLECTION FORM 

Participant number  

 
 

FOLLOW-UP DATA COLLECTION FORM 
 
 

 

Date of interview  

 

1. Please indicate the person with whom this interview was conducted 

1.1 Patient self  

1.2 Spouse  

1.3 Other: (specify)  

 

 
 

2. If the patient is deceased post-discharge, indicate the following: 

2.1 Date of death  

2.2 Cause of death  

2.3 Cause of death unknown / family member refuses to 
answer this question 

 

 

In the event of death, there is no need to complete the rest of the form 

 

A. GENERAL INFORMATION 

 

3. Have you been re-admitted to hospital in the past 3 months? 

3.1 Yes  

3.2 No  
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4. If YES to question 3, please indicate 

4.1 Date of admission  

4.2 Reason for admission  

 

A. MEDICAL INFORMATION 

 
 

5. Have you developed any medical condition for which you 
consulted a doctor / received treatment in the past 3 months? 

5.1 Yes  

5.2 No  

 

6. If YES to question 5, please indicate the following information for each complication.. 

6.1 Complication 1 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

6.2 Complication 2 

Specify complication  

Organ system involved  

Date of diagnosis  
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Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

6.3 Complication 3 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

6.4 Complication 4 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  
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6.5 Complication 5 

Specify complication  

Organ system involved  

Date of diagnosis  

Specify the treatment taken 

Non-invasive treatment  

Pharmacological treatment  

Interventions  

Life-threatening complications  

 

B. ANTHROPOMETRY 

 

7. Ask the patient if they experienced any changes in weight in the past 1 month 

7.1 Weight remained constant  

7.2 Lost weight  

7.3 Gained weight  

 

8. Ask the patient if they know their current weight? 

8.1 Current weight (kg)  

8.2 Date of last weight measurement  

 

C. DIETARY INFORMATION 

 

9. Ask the patient to describe any changes in food intake during the past 3 months.  

Indicate the appropriate option below. 

9.1 No change in usual food intake / consumes all food  
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9.2 Decreased intake: consumes only ¾ of usual intake  

9.3 Decreased intake: consumes only ½ of usual intake  

9.4 Decreased intake: consumes only ¼ of usual intake  

9.5 Unable to consume anything  

 

10. If a decreased food intake occurred (9.2 – 9.5 above), determine the duration. 

 

10.1  < 1 month  

10.2 > 1 month - < 2 months  

10.3 > 2 month - <3 months  

10.4 Not applicable  

 

Please double-check that all sections are fully completed! 

 

Completed by:  

Checked by:  

Date:  

 


