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Abstract  
 
Background: The New Zealand population is rapidly ageing. Adults of 

advanced age (≥85 years) are one of the fastest growing population groups with 

numbers expected to double by 2036. Increasing longevity is associated with 

reduced mobility, health loss, cognitive decline, and nutritional vulnerability. This 

often results in increased care requirements and movement into age-related 

residential care (ARRC). Overseas research indicates an increased prevalence 

of malnutrition in ARRC residents. Malnutrition in older adults is associated with 

increased morbidity and mortality, and consequently increased cost of health 

care. This study aims to establish the prevalence of nutrition risk and associated 

factors among adults of advanced age recently admitted to ARRC within the 

Waitemata District Health Board (WDHB) region of Auckland, New Zealand. 

 
Methods: 
A total of 97 participants aged ≥85 years were recruited within five days of 

admission to WDHB ARRC facilities. Sociodemographic and health 

characteristics of participants were determined during a single 60-minute 

interview. Standardised measures were used to measure body composition, 

grip strength and gait speed. Nutrition risk was assessed using the Mini 

Nutritional Assessment-Short Form (MNA-SF), dysphagia risk using the 10-Item 

Eating Assessment Tool (EAT-10) and cognitive status using the Montreal 

Cognitive Assessment (MoCA). 

 
Results: 
Of the 97 participants (mean age 90.9 ± 3.8 years), half (50.5%) were 

malnourished, 40.2% at nutrition risk and a third (37.1%) were at dysphagia 

risk. Malnourished participants were more likely to be ≥90 years (p = 0.019), 

admitted to ARRC on a permanent basis (p = 0.016), at dysphagia risk (p = 

0.015), have a BMI <23 (p = 0.022), lower fat mass (p = 0.005), and fewer 

comorbidities (p = 0.030). The MNA-SF score was inversely correlated with age 

(r = -0.225, p = 0.027) and positively correlated with BMI (r = 0.499, p = <0.001) 

and fat mass (r = 0.765, p = <0.001). 

 



Conclusion: 
A high prevalence of malnutrition and dysphagia risk was discovered within this 

study population. Residents aged ≥90 years with low BMI are at greatest 

nutrition risk and are an easily identifiable group. Early screening and 

intervention is recommended upon admission to ARRC. 

 
 
Key words: Aged, anthropometric measures, deglutition disorders, malnutrition, 

mini nutritional assessment, rest home 

 
 



Acknowledgements 
 
Firstly, I would like to thank the 97 participants involved in this study without 

whom this research would not be possible. Your life stories and strength of spirit 

inspired me to complete this thesis as an acknowledgement to each and every 

one of you, so that your legacy live on. 

 

To the staff of the WDHB ARRC facilities we frequented, thank you for 

welcoming us into your facilities with patience and support during our data 

collection process. 

 

To my supervisor, Associate Professor Carol Wham, I would like to extend my 

appreciation for your continued guidance and support throughout the entire 

thesis process. Your passion for the nutritional wellbeing of older New 

Zealanders is inspiring. I would also like to acknowledge my co-supervisor, Dr 

Marilize Richter, thank you for your guidance through the statistical analysis of 

the study results. To Dr Jacqui Allen and Teresa Stanbrook of Waitemata 

District Health Board, thank you for your support. 

 

To my dear friend and associate researcher Dushanka Hettige, thank you for 

sharing this thesis journey with me and creating memories we will remember for 

a lifetime. I went into this thesis project with an associate researcher and came 

out with a close friend. For that I am truly grateful.  

 

To my fellow dietetic students, we did it! Thank you for being such an amazing 

group of people, it has been an honour to work with you these past two years 

and I know you will all go on to great things. 

 

Finally, I would like to thank my friends and family for your unconditional love 

and support, and for always believing in me. To my husband Sean, thank you 

for your patience and understanding during stressful moments. To my parents, 

Sandy and Mike, thank you for raising me to believe that I can do anything I put 



my mind to, for instilling in me a passion for learning, and for teaching me the 

value of education.  

 

 

Dedication 
 

This work is dedicated to the memory of my beautiful Nana, Noeline King (1938 

– 2017), whose strength and determination inspired me to meet challenges 

head on and come out the other side still smiling. 

 



Table of Contents 
List of Tables ............................................................................................................... 8 
List of Figures .............................................................................................................. 9 
List of Appendices ..................................................................................................... 10 
Abbreviations ............................................................................................................ 11 
Chapter 1: Introduction .............................................................................................. 12 
1.2 Aim and Objectives ............................................................................................. 15 
1.2.1 Aim ................................................................................................................... 15 
1.2.2 Objectives ........................................................................................................ 15 
1.3 Thesis Structure .................................................................................................. 16 
1.4 Researchers’ Contribution ................................................................................... 17 
Chapter 2: Literature Review .................................................................................... 18 
2.1 Ageing in New Zealand ....................................................................................... 18 
2.2 Changes in Body Composition and Functionality with Ageing ............................ 20 
2.3 Frailty in Older Adults .......................................................................................... 22 
2.4 Health Loss of Older Adults ................................................................................ 22 

2.4.1 Loss of Sensory Function ......................................................................... 23 

2.4.2 Chronic Illness .......................................................................................... 23 

2.4.3 Depression ................................................................................................ 24 

2.4.4 Dementia ................................................................................................... 25 

2.4.5 Cost of Health Loss of Older Adults in New Zealand ................................ 25 

2.5 Nutrition for Healthy Ageing ................................................................................ 26 
2.5.1 Changes in Energy and Nutrient Requirements with Ageing .................... 27 

2.6 Malnutrition in Older Adults ................................................................................. 31 
2.6.1 Malnutrition Screening Tools Used in ARRC ............................................ 33 

2.7 Factors Affecting Nutrition Risk in Older Adults .................................................. 35 
2.7.1 Sociodemographic Factors ....................................................................... 35 

2.7.2 Health Factors ........................................................................................... 39 

2.7.3 Cognitive Factors ...................................................................................... 42 

2.8 Summary ............................................................................................................. 44 
Chapter 3: Research Study Manuscript .................................................................... 45 
3.1 Abstract ............................................................................................................... 45 
3.2 Introduction ......................................................................................................... 46 
3.3 Methods .............................................................................................................. 48 
3.4 Results ................................................................................................................ 51 
3.5 Discussion ........................................................................................................... 54 
Chapter 4: Conclusion and Recommendations ......................................................... 58 
4.1 Overview and Achievement of Aims ................................................................... 58 
4.2 New Knowledge and Recommendations for Practice ......................................... 59 



4.3 Strengths ............................................................................................................. 60 
4.4 Limitations ........................................................................................................... 61 
4.5 Recommendations for Further Research ............................................................ 61 
References ................................................................................................................ 63 
Appendices ............................................................................................................... 71 
Appendix A Manuscript Requirements for Nutrition and Dietetics Journal ................ 71 
Appendix B Supplementary Results .......................................................................... 75 
Appendix C Questionnaires used in Research ......................................................... 78 

Appendix i Information Sheet ............................................................................. 78 

Appendix ii Participant Consent Form ................................................................ 80 

Appendix iii Demographic, Physical Assessment, Health & Support Service 

Questionnaire ..................................................................................................... 82 

Appendix iv Mini Nutritional Assessment-Short Form (MNA-SF) ....................... 87 

Appendix v 10-Item Eating Assessment Tool (EAT-10) ..................................... 88 

Appendix vi Montreal Cognitive Assessment (MOCA) ....................................... 90 

 



List of Tables 
 
Table 1.1 Research team and areas of contribution.........................................17  

Table 3.1 Sociodemographic, health and physical characteristics of 

participants�����������������������������52 

Table 3.2 Characteristics of well-nourished/at risk and malnourished 

participants.........................................................................................................53 

Table 3.3 Correlation between MNA-SF score and participant 

characteristics....................................................................................................54 

Table 3.4 Participant comorbidities��............................................................76  

Table 3.5 Support services and dietetic input received by participants��......76  

Table 3.6 Participant MNA-SF item responses by nutrition risk status�....�..77 

 



List of Figures 
 
Figure 2.1 Age group of people in residential care for older people����20 

Figure 3.1 Participant flow chart�������������������.75 

 



List of Appendices 

 
Appendix A Manuscript Requirements for Nutrition and Dietetics Journal .............. 71 

Appendix B Supplementary Results ........................................................................ 75 

Appendix C Questionnaires used in Research ........................................................ 78 
Appendix i Information Sheet ............................................................................. 78 

Appendix ii Participant Consent Form ................................................................ 80 

Appendix iii Demographic, Physical Assessment, Health & Support Service 

Questionnaire ..................................................................................................... 82 

Appendix iv Mini Nutritional Assessment-Short Form (MNA-SF) ....................... 87 

Appendix v 10-Item Eating Assessment Tool (EAT-10) ..................................... 88 

Appendix vi Montreal Cognitive Assessment (MOCA) ....................................... 90 

 



Abbreviations 
 
ARRC Age-related Residential Care 

BIA Bioelectrical Impedance Analysis 

BMI Body Mass Index 

Cm Centimetre 

COPD Chronic Obstructive Pulmonary 

Disorder 

DHB District Health Board 

EAT-10 10-Item Eating Assessment Tool 

ESPEN European Society for Parenteral and 

Enteral Nutrition 

HDEC Health and Disability Ethics 

Committee 

Kg Kilogram 

LILACS NZ Life and Living in Advanced Age: A 

Cohort Study in New Zealand 

m Metre 

MCI Mild Cognitive Impairment 

MMSE Mini Mental State Examination 

MNA Mini Nutritional Assessment 

MNA-SF  Mini Nutritional Assessment-Short 

Form 

MoCA Montreal Cognitive Assessment 

MST Malnutrition Screening Tool 

MUST Malnutrition Universal Screening Tool 

NZANS 2008/09 New Zealand Adult Nutrition Survey 

2008/09 

SD Standard Deviation 

SGA Subjective Global Assessment 

WDHB Waitemata District Health Board 

WHO World Health Organisation 

y Years 




