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Abstract 

 
Background: New Zealand is currently experiencing an exponential growth in the older 

adult population, leading to an increasing demand for residential care. To ensure healthy 

aging in this population occurs, adequate dietary intakes are essential. However, overseas 

studies show high prevalence of inadequate nutrient intake in older adults. The research in 

New Zealand on dietary adequacy and nutritional intakes of older adults, especially in rest 

home level care, is limited.  

Objective: To describe the dietary adequacy and nutritional status of long-term  

Auckland rest-home residents and to describe malnutrition risk in this population.  

Design: A cross-sectional study.  

Setting: Two low-level care Auckland rest homes.  

Participants: A convenience sample of 40 older adults aged ≥70 years, having resided in 

the rest home for ≥12 weeks.  

Measurements: Nutritional intakes, including all food, beverages and supplements, were 

assessed by 3-day non-consecutive weighed food records for all food consumed between 

breakfast and dinner at the rest home. In addition, 12-hour food recalls were performed for 

food and beverage consumption overnight. Information on demographics, medical history, 

medications, supplement use, and activity levels were collected from medical records. 

Anthropometric measures (ulna length, weight, waist circumference), malnutrition 

screening using the Mini Nutritional Assessment-Short Form (MNA-SF) and the 

Malnutrition Universal Screening Tool (MUST), self-reported dental health, and 
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biochemical samples (blood and urine) were also collected. Cognitive function was 

assessed with the Clock-Drawing Test. Physical function was measured by a handgrip test, 

a timed walk test, and the Activities of Daily Living Scale. Mood was measured with the 

Geriatric Depression Scale. All information was collected by a trained student dietitian.  

Results: Forty participants with a mean age of 87 years participated. Participants had 

multiple medical conditions. Cognitive defects were observed in 60% of participants. 

Furthermore, 48% of residents were depressed. High frailty rates were shown, with weak 

handgrip present in 75% of participants. Women were more likely to have slower gait 

speed than men, however rates of slow gait were high in both genders (men = 50%, women 

88%; P = 0.034). Energy intakes were low, with 47% of participants having usual intakes 

below the EER. Compared with the EAR, >55% of participants had suboptimal protein 

intakes. The mean daily intake of fibre was low (~19g). More than two-thirds of 

participants had inadequate intakes of calcium, zinc, magnesium, selenium, vitamin B6 and 

vitamin D. Men were more likely to be anaemic than women using the WHO cut-offs for 

haemoglobin (71% vs. 27%; P = 0.025). As calculated by BMI, 38% of participants were 

classed as normal weight and 43% were classed as overweight or obese. A fifth (20%) of 

participants were underweight. Malnutrition rates, calculated by the MNA-SF and the 

MUST screening tools, identified high rates (~50%) of participants at risk of malnutrition.  

Conclusion: The findings from this study show that residents in Auckland low-level of care 

rest homes have suboptimal energy and protein intakes along with high rates of 

micronutrient inadequacies. This is of concern as adequate intakes are essential for 



 4 

maintaining health and well being in old age. Further research is needed to investigate the 

possible causes of low nutrient intakes, and how this can be improved.  
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1. Introduction 
 

 
New Zealand is currently experiencing a dramatic increase in its older adult population as 

part of a global aging phenomenon (3). With this, the number of New Zealanders aged ≥65 

years is set to increase by 84% between the years 2006 and 2026 (4). Additionally, life 

expectancy is envisaged to continue rising, adding considerable demand for aged care 

facilities as admission rates surge (4, 5).  

 

This raises questions regarding the health and well being of this population. More 

specifically, are older adults experiencing extended quality of life as well as extended 

length of life? Whilst advances in medical care and reduction of communicable diseases are 

contributing to extended life, optimal dietary intakes are required to ensure good health 

and longevity of older adults (6). However, older adults are at risk of nutrient deficiencies 

and inadequate nutrient intakes in this population have been highlighted in studies 

conducted in Australia and Europe (7-11). Nutrient deficiencies may lead to detrimental 

effects on health, including poor immune function and increased risk of infection, reduced 

cognition, increased co-morbidities and in some cases, mortality (12-16). Data on the diet 

of older adults have been collected in the New Zealand National Nutrition Survey however, 

this only reflects for free-living healthy older adults (2).  

 

In the context of geriatric research, malnutrition is generally used to refer to as under 

nutrition, which is the state produced by insufficient macro and/or micronutrient intakes 
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from the diet (17). To date, studies from Europe and Australia show rates of malnutrition in 

residential homes to be between 2-85% (17-21). However, whilst these data convey 

varying rates of malnutrition in countries similar to New Zealand, the evidence on 

malnutrition rates in New Zealand is limited. With this in mind, it is important that an 

investigation into the dietary intakes of institutionalised older adults occur, as this 

population is rapidly escalating. Research conducted in New Zealand on healthy free-living 

older adults show 23-57% are at risk of malnutrition (22, 23). However, this evidence is 

limited to two studies and no research has been conducted on the malnutrition risk of older 

New Zealand adults residing in rest homes.  

 

The aim of this cross-sectional study is to determine the dietary adequacy and nutritional 

status of a convenience sample of long-term rest-home residents residing in Auckland. This 

study is part of a larger, nationwide study and will used for the purpose of providing 

baseline information to develop further research and strategies to address malnutrition in 

older New Zealand adults in residential care. 
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2. Literature Review 

2.1 Introduction  
 

The aging population is a current global phenomenon brought about by advances in 

medical care and the transition of disease from communicable to non-communicable (6). 

The aging shift of the baby boomer generation into old age and current declines in fertility 

have resulted in an increase in the proportion of the over 65 year population compared to 

younger age groups (6). New Zealand is among this phenomenon, with the population of 

adults ≥65 years expected to increase from 512,000 in 2006 to 944,000 by 2026, an 84% 

increase since 2006 (4). ] Currently, ~30,300 individuals reside in residential care 

nationwide however, this exponential growth in the ≥65 years population group is 

expected to increase the level of admissions to residential care by as much as 110% (4). 

Furthermore, current life expectancies of the average New Zealand male and female are 79 

and 83 years respectively and is predicted to continue rising (5). This increase will 

heighten the demand for long-term care facilities.  

 

Increased demands for long-term care facilities can be alleviated by improvements in 

health, which will substantially offset health care costs (24). The World Health 

Organisation (WHO) has stated that as levels of health care costs per capita increase, 

healthy life expectancy rises at a much greater rate than total life expectancy (24). However, 

in order for this to happen high quality of life and independence into later years needs to be 
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promoted (24). This can be achieved through the WHO framework of ‘active aging’, which 

aims to promote health and prevent disease (6).  

 

Optimal nutrition plays a key role in older people in terms of aging well. However, many 

barriers to adequate intakes exist leading to undernutrition (19). These barriers include 

poor dentition, swallowing difficulties, cognitive impairments and co-ordination. 

Consequently, increased risk of infection, falls, mortality and loss of mobility have been 

shown with increased risk of undernutrition in this population (7, 12 50, 15, 18, 25, 26). 

2.2 Health, wellbeing and nutritional status of older adults living in aged-care facilities 
 

Malnutrition is one term that can be used to describe inadequate nutritional status. It can 

be defined as a chronic state of nutrition in which over or undernutrition as well as 

inflammatory activity leads to reduced function and altered body composition (17). 

Malnutrition can also be broken down into the term undernutrition which is the state 

produced by insufficient macro and/or micronutrient intake from the diet (17). In older 

adults, undernutrition can also be secondary to chronic disease and reduced absorption of 

nutrients in the body (17, 19). Dentition, swallowing difficulties, loss of sensory features 

and institutional factors such as understaffing, unhomely environments in the residential 

facility or a narrow range of food choice may also contribute. Undernutrition as opposed to 

malnutrition will be discussed in this review.  
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It is well established that prevalence rates of undernutrition are high in older people (18-

20). These rates are especially shown in individuals in aged care however, rates of 

undernutrition range from 2-85% in aged care facilities (17-21). This range may be 

explained by the use of different malnutrition screening tools, including the Mini Nutrition 

Assessment (MNA), Malnutrition Universal Screening Tool (MUST), Malnutrition Screening 

Tool (MST), Subjective Global Assessment (SGA), and the Seniors in the Community Risk 

Evaluation for Eating and Nutrition (SCREEN) tool (17). All screening tools have slightly 

different criteria and have been validated in various countries (17). Some tools have been 

shown to over-report undernutrition whilst others under-report, clearly demonstrating 

how the differences in prevalence rates may have occurred (17). Currently there is no 

preferred malnutrition screening tool used in New Zealand. Tools are chosen based on time, 

resources and the competency of the interviewer.  

 

Varying prevalence rates indicating undernutrition may also be dependent on the 

characteristics of the older population group (17). For example, the age range of 

individuals screened is important as morbidity and consequently undernutrition risk 

increases with age (17). A review by Ahmed and Haboubi has stated that average daily 

intake of food decreases by up to 30% between 20 and 80 years of age (27). Additionally, 

the proportion of residents surveyed in higher versus lower level of care may cause 

prevalence rates of undernutrition in older adults to vary (17).  
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Data on nutritional status of older people in New Zealand are limited. Two studies, 

conducted in Hawkes Bay and Christchurch reported prevalence rates of between 23% and 

56.5% (22, 23). To date, however, there have been no published studies on older people in 

New Zealand aged-care facilities (22, 23).  

 

2.2.1 Effects of malnutrition on health and wellbeing  
 
Studies on malnutrition of older people have established profound effects on well being as 

reflected by reports from European and Australian studies (18, 20, 25, 26, 28-31). While 

populations of these countries bear a similar resemblance to that of New Zealand, there is 

an urgent need for national data in New Zealand in order to assess the magnitude of 

malnutrition and its many consequences.  

 

One of the well-established consequences of malnutrition is increased risk of infection. 

Recent cross-sectional studies have found poor nutritional status in older populations leads 

to reduced immunity and increased rates of infection (12). Carlsson et al. investigated 

factors associated with poor nutrition status in aged care homes in Sweden and concluded 

that urinary tract infections are common in residents with malnutrition (12). Malnutrition 

was documented by both inadequate dietary intake and nutritional status (12).  

 

Risk of infection through malnutrition was also reported in Finnish residential homes in 

2009 by using the MNA screening tool (25). This study concluded there was a slight trend 
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between declining MNA scores and infection (25). However, many of the individuals during 

the study died from risk factors associated with malnutrition so the extent of this 

relationship is unknown (25).  Furthermore, pressure ulcers caused by compression 

between bony prominences and external surfaces were found to have an association with 

malnutrition in a study conducted in Australia (OR = 2.6, 95%CI 1.8-3.5, P<0.001) (28). 

This evidence demonstrates the importance of nutrition for immunity and health in this 

vulnerable population group.  

 

Frailty is another vitally important issue in the elderly. It is known as a geriatric syndrome 

and occurs due to reduced exercise levels and declines in muscle mass and strength with 

aging (21). It is further exacerbated with poor nutritional status leading to an increased 

risk of falls (7, 21, 26). The relationship between falls and malnutrition in long-term care 

residents has been recently investigated in a cross-sectional Dutch study. From this study, 

it was concluded that a declining nutritional status in older adults proved them to be more 

prevalent ‘fallers’ (26). Studies have also concluded that a nutritional intervention, such as 

a vitamin D supplement for malnourished individuals, increases muscle mass and strength 

thereby decreasing the chance of being a faller (21, 26). This finding is important as it 

shows that Vitamin D interventions may reduce the cascade of detrimental effects that 

occur with falls including fractures, wounds and consequently poor mobility (21, 26).  

Psychological trauma, such as fear of future falls, is also anticipated to decrease (26).  
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Furthermore, loss of mobility affects health and well being in malnourished older people 

(18, 21, 29). A study by Donini et al. investigated the rate of undernutrition in older adults 

(18). Individuals (aged ≥65 years) were recruited from both free-living situations and 

nursing homes in Italy (18). The prevalence of undernutrition and being at risk of 

undernutrition was found in both men and women in this population, with significantly 

higher rates in nursing home individuals (18). Undernutrition affected individuals’ abilities 

to shop, prepare and cook meals, and use public transport showing that an association 

between undernutrition and loss of mobility exists (18). It was also concluded that 

undernutrition and loss of mobility are both a cause and consequence of each other, as 

malnourished older people do not have the physical capability to get to the supermarket to 

purchase healthy foods (18). However, whilst this evidence shows the consequences of 

undernutrition, the study examined both free-living and nursing home residents so it is 

unknown whether these differing groups suffer equally, particularly given that residential 

care provides the majority of food and meals.  

 

Lastly, reduced food intake and poor diet quality have been shown to increase the risk of 

mortality (15, 32). Lammes et al. investigated dietary intakes of older people aged ≥ 67 

years in Swedish nursing homes over a two-year period (15). During this time, diet records 

were conducted to measure energy and nutrient intakes and anthropometric measures 

were taken (15). Mortality over the two-year study period was monitored, with results 

showing 52% of participants died over the two-year period (15). Individuals who survived 

were more likely to have had higher nutrient and energy intakes (15). They were also more 
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likely to have a healthier BMI (15). Population studies support these findings, suggesting 

that mortality risk in older people doubles for individuals with a BMI of <18.5 (33, 34).  

2.2.2 Dietary assessment and risk of inadequate nutrient intakes 
 

Low energy intakes are common among older people, especially those in residential care, 

and affect nutrient adequacy (11, 15). Specific nutrients of concern in this population 

include protein, zinc, vitamin B12, calcium and vitamin D. 

 

There are very limited nutrient intake data of older New Zealand adults in aged care. 

However, data are available from the 2008/09 New Zealand National Nutrition Survey 

(NZANS 08/09), which evaluated nutrient intakes of community dwelling individuals in 

New Zealand (2). These results show nutrient inadequacies in both male and female 

populations aged 71+ years (see Table 1). Inadequacies were based on the Estimated 

Average Requirements (EAR) from the Australia and New Zealand Nutrient Reference 

Values (NRVs) (2). Whilst this information is limited to community dwelling residents, it 

may provide insight to at risk nutrients in aged care residents. 
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Table 1. Estimated Average Requirements (EAR), median nutrient intakes and the percentage of inadequate intakes of older 

people 71+ years old from the 2008/09 National Nutrition Survey (1, 2) 

 

1 Data not available where numbers are missing 
2 Coefficient of variation of estimated inadequate intake is greater than 50% and confidence interval lies outside range (0–5%). Estimate should be 

interpreted with caution due to the high level of imprecision relative to the estimate. 
3 Vitamin E is calculated as Adequate Intake (AI) as an EAR has not been established

  Males  Females 

  EAR Median (95% CI) % Inadequate 

Intake1 

 EAR Median (95%) CI % Inadequate 

Intake1 

Protein (g) 

 

 65 78 (74-81) 13.42  46 60 (58-62) 15.5 

Vitamin A Equivalent 

(μg) 

 625 851 (779-923) 21.7  500 768 (705-831) 12.0 

β Carotene (μg)  3750 3023 (2754-3292) -  3000 2771 (2450-3092) - 

Retinol (μg)  625 368 (248-488) -  500 280 (258-301) - 

Vitamin C (mg)  30 96 (88-104) 2.22  30 89 (82-96) 4.12 

Vitamin E (mg)  103 10.2 (9.6-10.8) -  73 8.5 (8.1-8.9) - 

Vitamin B1 (mg)  1.0 1.4 (1.3-1.5) 21.3  0.9 1.1 (1.0-1.2) 27.8 

Vitamin B2 (mg)  1.3 1.8 (1.7-1.9) 18.7  1.1 1.5 (1.5-1.6) 15.4 

Niacin equivalents (μg)  12 31.4 (29.8-33.0) 0.0  11 23.3 (22.3-24.3) 0.4 

Vitamin B6 (mg)  1.4 1.6 (1.5-1.7) 28.8  1.3 1.3 (1.2-1.4) 53.0 

Vitamin B12 (μg)  2.0 4.2 (2.6-5.8) 3.82  2.0 2.7 (2.2-3.1) 27.0 

Calcium (mg)  1100 743 (699-787) 86.0  1100 676 (632-720) 92.8 

Iron (mg)  6 11.4 (10.8-12.0) 1.3  5 8.9 (8.5-9.3) 2.3 

Zinc (mg)  12 9.7 (9.2-10.2) 89.7  6.5 7.6 (7.3-7.9) 28.3 

Potassium (mg)  3800 3138 (3020-3256) -  2800 2567 (2461-2673) - 

Selenium (μg)  60 52.0 (46.3-57.7) 63.8  50 39.5 (36.2-42.8) 78.5 



Protein is one nutrient that is commonly found to be lacking in the diet of older adults, 

particularly in those residing in long-term care homes (9, 35-37). A review by Wells and 

Dumbrell reported that 20-65% of older adults in residential care suffer from protein 

deficiencies (36). Similarly, a cross-sectional study conducted by Woods et al. in Australian 

low-level care facilities found approximately one third of residents in the study had protein 

intakes below the EAR (9). In addition to this, rest home residents who leave plate wastes 

of at least 25% and up to 50% are more likely to be protein deficient (9, 38). Conversely, 

there is growing evidence to suggest that consuming adequate protein intakes has a 

beneficial effect on older adults (37). A case-control study recently conducted in Canada 

has concluded that older people consuming protein intakes of >1.0 g/kg/day are protected 

against weight loss (37). Whilst this study was based on free-living older adults, it shows 

that adequate protein intakes are essential for reducing undernutrition in older adults (37). 

The current EAR for protein for older New Zealand adults is set at 25% higher than 

younger adults for theses protective reasons (39).  

 

Diets of older adults are often at risk of inadequate zinc intake, with deficiencies linking to 

malnutrition risk (9, 40, 41). Woods et al. found 91% of men and 46% of women in the 

study had intakes below the EAR (9). Similar findings have recently been reported in the 

2008/09 NZNNS, with 90% of males not reaching the recommended intakes (see Table 1) 

(2). These findings are key as zinc is important in older adults for immunity status (39).   
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Increased intakes in vitamin B12 are needed in older populations in comparison with 

younger adults due to decreased gastric secretions leading to reduced bioavailability of 

B12 (39). As with many other nutrients in this population, B12 levels are commonly sub-

optimal (40, 42). Additionally, Mirkamezi et al. concluded that vitamin B12 deficiencies in 

older institutionalised people often go undetected, with 14% of study participants found to 

be B12 deficient without being previously diagnosed (42). This finding is of significant 

value as it shows that prevalence of micronutrient deficiencies may be more prominent 

that what is currently documented in the literature. The 2008/09 NZANS has reported 

inadequate intakes of 27% in older New Zealand women (2).  

 

Calcium is yet another nutrient of importance for older adults as it assists with bone health 

and may prevent fractures (39). As calcium absorption also decreases with age, it is 

essential requirements are met (39). However, with an EAR of 1100 mg/day for this 

population, this is often challenging (39). Results from the 2008/09 NZNNS have reported 

calcium inadequacies of 86% and 93% in men and women, respectively (2). A recent 

intervention study conducted in low-level of care rest homes in Australia has also 

concluded that without an intervention, recommended calcium intakes are not reached 

(43).  

 

Lastly, there has been much investigation into the adequacy and status of vitamin D in 

older people in Europe and Australia. European studies have found dietary intakes of 

vitamin D in older institutionalised adults often fall below the Dietary Recommended 
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Values (DRVs) of 10 μg per day (10, 15, 41). Studies conducted in Australia, have also 

demonstrated vitamin D inadequacies occur in as many as 22% of aged care residents, 

however these studies looked at status of vitamin D as opposed to intake (7, 9). A few New 

Zealand studies are also available. Ley et al. conducted a study in an Auckland aged-care 

facility to investigate the prevalence of vitamin D deficiency in females during both summer 

and winter (44). Results indicated that 33% and 49% of women in summer and winter, 

respectively were below normal serum vitamin D levels (44). However, the main 

contribution to this vitamin D deficiency was thought to be from lack of sunlight exposure 

as opposed to the diet (44). This study did not include males and additional research in 

New Zealand is warranted.  

 

Interestingly, vitamin D supplementation for older institutionalised people has been 

incorporated into the Accident Compensation Corporation (ACC) falls prevention 

programme in New Zealand (45). Whilst it is not mandatory residents take these, it has 

been strongly recommended that residents be prescribed a monthly vitamin D supplement 

as calorific intakes are often low along with low sun exposure in older people (45). The 

intent of this recommended supplementation programme is to help reduce vitamin D 

deficiencies in older people and thus, reduce falls and improve health (45). Given that the 

programme has been in place since 2006, it is assumed that the rates of vitamin D 

deficiency may have reduced; however this programme has never been formally evaluated 

(46).  
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2.2.3 Reasons for poor dietary intake 

Factors relating to poor dietary intake in older adults can be split into four different 

categories; physiologic, pathologic, sociologic and psychologic (29). However for older 

adults in aged care, institutional factors can also influence dietary intakes. These factors 

include un-homely environments, poor staffing and restricted mealtime duration (47). 

Either individually or combined, these factors influence food consumption and can lead to 

undernutrition. 

 

Physiologic factors relating to undernutrition in older adults are often referred to as 

‘anorexia of aging’ (21, 29). As adults age, alterations in the central nervous system, 

digestive tract and hormones occur, affecting gastric motility, gastric emptying and overall 

the  ‘satiety cascade’ (21, 27, 29, 47). These physiologic factors consequently lead to 

suppressed appetites, feelings of ‘fullness’ and rapid satiation after meals (21, 27). In 

addition, olfactory and gustation perceptions decline in older adults, reducing abilities to 

distinguish sweet, salty, sour and bitter foods (21, 27, 48). These sensory reductions lead to 

food appearing to be bland, which is considered very unappetising as approximately 80% 

of flavor perceptions are generated from sensory perceptions (48).  

 

Pathologic factors affecting nutrition of older people commonly relate to chronic disease 

although dentition, dysphagia, and medications can also fit within this category (29). A 

study conducted by Kayser-Jones et al. in nursing home residents investigated the 

association between nutrition care of staff and nutritional intakes of residents (49). Whilst 
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this study was primarily investigating the level of nutritional care, it was found that 

dysphagia was prevalent in 55% of residents (49). Consequently nutritional intakes were 

reduced as rates of aspirations were high and meals took much longer to consume (49). 

Poor dentition was also linked to poor dietary intake in this study (49). Of all the residents 

in the study, approximately half of them had none or few teeth and either had no dentures 

or dentures that were poorly fitted (49). Once again, this resulted in poor dietary intakes, 

as having no teeth impacts on chewing and swallowing (49).  

 

Psychologic factors influencing dietary intake are commonly linked with confusion and 

depression (47). Depression can be caused by changes in life through retirements, health 

and social status and deaths of friends and family (29). Depression can suppress appetite, 

causing a decline in nutritional intake and can lead to anorexia and weight loss (29, 47). 

Dementia is another psychologic factor that can result in older people forgetting how to eat 

or eating inappropriate substances (47). Dementia linked with amnesia can also lead to 

depression as patients start to lose control over their lives (47). Social isolation is yet 

another psychologic factor that affects dietary intake of older adults (47). Nieuwenhuizen 

reported that an increased amount of time eating alone contributes to low energy intake in 

older adults (47). In contrast, eating with others, especially those who are familiar, 

increases the nutritional status of residents, as well as improves the quality of life (47). In a 

residential home situation, this barrier can be overcome by having mealtimes in a dining 

room. 
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As residential facilities provide meals to residents, it is their responsibility to ensure an 

optimal mealtime environment occurs. Therefore, sociologic and institutionalised factors 

leading to reduced nutritional intakes of older adults often have the same outcomes. Two 

intervention studies conducted in Dutch residential facilities investigated the association 

between the environment of meals times and nutritional intakes of residents (50, 51). One 

residential facility in each study was randomised to receive an improved mealtime 

environment (50, 51).  Results found improved nutritional intakes of residents in the rest 

homes receiving the intervention, which included improved social ambiance by soft 

lighting and low temperatures (51). Furthermore, creating a family-style environment by 

allowing residents to plate their own meals positively affected nutrient intake (50). The 

outcome of these findings included reduction of malnutrition rates in the intervention 

group from 17% to 4% over the 6-month study period (50).  

 

Monotonous diets decrease dietary intake in older adults (47). Therefore, offering more 

choice even in foods of the same macronutrient composition can increase consumption 

(47). Crogan et al. investigated the association between variety of food choice, resident 

food satisfaction and dietary intake in a randomized controlled trial in two rest homes in 

Washington (52). Whilst food intake did not appear to increase, results showed attitudes of 

residents improved over the study period (52). This evidence, along with increased body 

weights of residents (p= 0.029), was also of enough significance to conclude that a potential 

relationship exists between the three factors (52). These results are of importance as 
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variety in meals, such as using a longer cyclic menu, may reduce the prevalence of 

undernutrition in older people.  

 

Lastly, adequate staffing is another factor that affects dietary intakes. Kayser-Jones et al. 

conducted a qualitative study to investigate the adequacy of staffing in residential homes 

and how this affects mealtime experiences of residents (53). Results found quality of 

staffing care during mealtimes directly correlated with nutritional intakes and weight 

status of residents (53). Residents who were undernourished were more likely to be fed 

quickly and forcefully, be poorly positioned at meal times, be unassisted and in some cases 

not fed at all (53). In addition, Nieuwenhuizen reported that staff in residential care spend 

less than one minute on encouraging residents with meals (47). Furthermore, residents are 

often interrupted by staff during meal times by procedures or medication rounds (47). 

Consequently, this leads to cold meals and reduced attention during meal times, showing 

another institutional reason why nutritional intakes in older adults suffer.  

 

2.3 Conclusion 

Enhancements in medical care, baby boomer shifts into older age and declines in fertility 

are contributing to New Zealand’s aging population. Life expectancies are increasing and it 

is suspected this will lead to increased admissions of individuals to residential home care 

(4). This increase in demand is anticipated to continue to increase over time. For this 

reason, the need for the WHO ‘active aging’ framework is essential to ensure not only 
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quantity of life years occurs but also quality of life years. Adequate nutrition plays a 

predominant role in this ‘active aging’ process. Nutrition enhances health and well-being in 

older people, optimising physiological, psychological and biochemical aspects of their lives. 

This prevents loss of mobility, morbidity and ultimately mortality. In contrast, this 

literature review has shown how nutritional inadequacies are detrimental to the health of 

older adults in aged care in countries similar to New Zealand. Research on nutritional 

intakes in older New Zealand adults in residential care is necessary to assess nutritional 

adequacy and determine prevalence of undernutrition. These results can then be used to 

develop intervention programmes to ensure active aging occurs in today’s already old 

population as well as future generations to come.  
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3. Objective Statement 

Overall goal: 

To provide baseline information to develop further research and strategies to improve 

health and well-being in older New Zealand adults residing in aged-care facilities at the 

rest-home level of care. 

Primary objective: 

The aim of this project is to determine the dietary adequacy and nutritional status of long-

term rest-home residents residing in Auckland and to describe malnutrition risk in this 

population.  

 

 Primary outcome measures 

• i) To determine the prevalence of inadequate nutrient intakes in residents from two 

Auckland rest-homes.  

• ii) To determine the prevalence and level of malnutrition risk in residents of two 

Auckland rest-homes.   
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4. Subjects and Methods 
 
 

4.1 Study Design 

This cross sectional study was based in Auckland, New Zealand and looked at the dietary 

adequacy and nutritional status of older adults residing in two Auckland rest homes. It is 

part of a larger, nationwide study, which will look at the nutritional adequacy of 40 older 

adults in 16 rest homes throughout New Zealand (n=320). Ethical approval was obtained 

from the University of Otago Human Ethics Committee (Health) (reference number 

H13/118). 

 

4.2 Recruitment and Subjects 

Two Aged Care Providers with a head office in Auckland were invited to participate in the 

study, and one rest home from each provider took part. The first rest home was located in 

Central Auckland and comprised of 20 rest-home level residents (19 F, 1 M). The second 

rest home was located in South Auckland and provided both rest-home level (31 beds) and 

hospital level care (64 beds). A total of 20 rest-home level residents participated in the 

study (14 F, 6 M).  

 

Participants were recruited for the study through posters, information sessions and 

informal interviews conducted by the candidate with residents and their families. 

Managers and caregivers of the rest homes also assisted with recruitment via 
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encouragement of the study. The target for recruitment was for 20 residents at each rest 

home, giving an overall total of 40 participants. All residents who participated were self-

selected. Due to this, the findings of this study were based on a convenience sample rather 

than a representative sample of older New Zealand adults.  

 

All participants gave informed consent verbally and written consent was collected from the 

participant and their family member/Enduring Power or Attorney for those with cognitive 

impairment. Assessment of cognitive ability to give informed consent occurred through 

consultation with rest home staff and management. All  

residents who were receiving rest-home level care, were 70 years and older, and who had 

resided in the rest home for ≥ 12 weeks were eligible to participate. The latter eligibility 

criterion was to rule out confounding by malnutrition or poor nutritional status that may 

have been present upon admittance to the rest home. There were no exclusion criteria for 

the study.  

 

4.3 Data collection  

Data collection was conducted by the candidate at the rest homes, over an 11-week period 

(February-April 2014) with 5-6 days spent at the rest-home facility per week. During this 

time, information on demographics (age, sex, ethnicity, education, marital status), medical 

history, medications, prescribed vitamin supplement use, body weight measures over the 

previous 12 months (where applicable), malnutrition screening procedures and outcomes 

and recent biochemistry and haematology reports were collected predominantly from 
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medical charts and staff, or from the participants, where appropriate. The frequency and 

intensity of physical activity undertaken by the participant each week was recorded from 

observations and in consultation with the participant and activity coordinators in each rest 

home.  

 

Information on alcohol intake and smoking history were obtained from the participant 

using an interviewer-administered questionnaire. Participants were asked whether they 

had ever smoked, or smoked within the last month. An ex-smoker was defined as having 

indicated they had smoked during their life, but had not smoked in the previous month.  

 

In addition, information on dietary intakes, physical function, cognitive status, body 

composition, dental status, mental health and biochemical nutritional status were collected, 

as described below.  

 

4.3.1 Dietary intake and nutritional intake assessment 

Three-day diet records were collected by the candidate for each participant. All food, 

beverages and energy-containing oral nutritional supplements (eg. Sustagen, Ensure, 

Fortisip) consumed as part of a main meal (breakfast, lunch, dinner) and daytime snack 

(morning tea, afternoon tea) were measured by weighed food recording on non-

consecutive days including two weeks days and one weekend day. Information on food 

brands, methods of cooking and full recipes of dishes prepared by rest home kitchen staff 

was also collected.  
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All food/beverages were weighed immediately prior to service on a Salter 1017 electronic 

scale that measured to ±2 g. The items were measured by weighing the combined food and 

plate weight and then subtracting the plate weight. Each food item was weighed 

individually. Where it was not possible to obtain the precise weight of a food or beverage, 

three of the food/beverage items were weighed to obtain an average weight. This method 

was mainly used for hot drinks (eg. tea, coffee) and snacks where needed.  Leftover food 

and beverage weights were re-weighed after service, and subtracted to give a final weight 

of food and fluid consumed.  

 

Sodium intakes were difficult to measure due to discretionary salt added at the table, and 

the rest homes seldom using a quantitative salt measure, instead adding it to “taste”. Due to 

this, observations made by the candidate of how heavy or light the salt was sprinkled on 

meals were recorded where possible.  

 

“Twelve-hour” food recalls were used for all food and beverages consumed between 6pm 

and 7.30am. Supper recording forms were given to caregivers to record on behalf of 

participants who had degrees of cognitive impairment, that limited their ability to recall 

foods consumed during the evening (appendix 7).  For participants who were not 

cognitively impaired the candidate undertook a small, informal interview with them each 

day to recall all food and beverages they had consumed overnight.  
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Food and beverage intakes were converted to mean daily nutrient data using the University 

of Otago dietary assessment programme, Kai-culator, which matches food to nutrient lines 

using the NZ Food Composition Database.  Macronutrient intakes were compared with the 

Estimated Average Requirement (EAR) for Australia and New Zealand using the short-cut 

probability approach, to estimate the prevalence of inadequate intakes (39); this analysis is 

described in detail in Section 4.4. Grams of fat, protein and carbohydrates were multiplied 

by Atwater factors (37 kJ/g, 17 kJ/g and 16 kJ/g, respectively) to calculate the energy from 

each nutrient. This was then divided by the total energy intake and multiplied by 100 to 

determine the percentage of energy from each nutrient. 

 

4.3.2 Assessment of Physical Function 

Physical function was assessed via a 5 metre timed walk test, a handgrip strength test and 

the Activities of Daily Living questionnaire. For the 5 metre walk test, red electrical tape 

was placed at 0 m and 5 m on the floor of an unobstructed, well-lit hallway. Participants 

were asked to walk from one line to another at their normal pace, using their usual walking 

aid (eg. stick, walker) where necessary. Timing for the test started on the first footfall after 

the start line and finished when the first foot passed the finish line. The test was 

administered three times to obtain an average gait speed. Slow gait speed was defined 

according to the sex- and height-specific criterion for frailty of Fried et al (54), after 

adjusting for slightly different distances walked (4.6 m vs 5 m). Nine participants with 

cardiac instability, cognitive impairments or visual impairments were not asked to 

complete the test due to safety reasons.  
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Handgrip strength was tested using a Jamar Model J00105 Hydraulic Hand Dynamometer. 

Participants were seated in a standard chair with back and leg support. Their forearm was 

supported on the arm of the chair with the wrist placed in a neutral position and the thumb 

facing upward, just over the end of the chair arm. Instructions were adhered to as outlined 

in Roberts et al. (55). The handle position was placed at position 2 for all participants, as 

this was the position that participants found most comfortable (55). Strength in both hands 

was tested three times to obtain an average. Hand dominance was recorded. Low grip 

strength was defined according to the sex- and BMI-specific criterion for frailty of Fried et 

al (54), and was based on the highest measurement recorded from either hand. 

 

Additionally, the candidate completed the Activities of Daily Living (ADL) questionnaire 

developed by Katz and colleagues (56) in consultation with the rest home staff. The Index 

ranks adequacy of performance in the six functions of bathing, dressing, toileting, 

transferring, continence, and feeding, and is scored as either independent or not in each 

function. 

 

 

 

4.3.3 Assessment of cognition and mood 

Cognitive function was assessed using the Clock- Drawing Tests (57, 58). Participants were 

given a sheet of paper with a large circle pre-drawn on it, and were asked to draw numbers 
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in the circle to represent a clock face. They were then asked to draw hands on the clock face 

to indicate “10 past 11”. Clocks were scored by the candidate using a standardized 6-point 

scoring system. A score of 3 or more indicated cognitive impairment. 

 

Mood was measured with the Geriatric Depression Scale (GDS) questionnaire (59). The 

participant completed this, either individually or with help, depending on the cognition 

and/or visual ability of participants.  

 

4.3.4 Anthropometry 

Standing heights were measured using a SECA 213 stadiometer for participants who were 

able to stand upright and were not visually or cognitively impaired (n=21). Ulna length – 

which may be used as a surrogate height measurement – was also taken. Ulna length was 

measured from the point of the elbow to the midpoint of the prominent bone of the wrist. 

This measurement was then used to estimate height using a height conversion chart (60).  

 

Because we were unable to collect reliable standing height measurements on a large 

number of participants, we used the estimated heights from the ulna length measurement 

and measured weights to calculate BMI (kg/m2). This was used for malnutrition screening 

(see Section 4.3.5).  

 

Waist circumference and calf circumference were also measured using a Lufkin 

anthropometric tape. Waist circumference was measured over light clothing by identifying 
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the narrowest point of the waist. The tape was then fitted comfortably around this area and 

the measurement was read at the end of the participant’s normal expiration. Waist 

circumference cut-off points identifying obesity in men and women were >102cm and 

>88cm, respectively. To measure calf circumference, the tape was fit comfortably around 

the largest part of the lower leg and slightly altered up and down the calf muscle until the 

largest diameter was located. The cutoff for calf circumference (<31 cm) was taken from 

the MNA-SF (61).  

 

All measurements were taken three times by the candidate, to ensure precision. 

Measurements were made on the left side of the body where possible.  

 

4.3.5 Malnutrition Screening 

Data required for two malnutrition screening tools - Malnutrition Universal Screening Tool 

(MUST) (60) and Mini Nutrition Assessment Short Form (MNA-SF) (61) - were collected 

from medical records, rest home staff and participants. Data collected for the MUST tool 

included BMI, weight loss during the previous 3-6 months, and acute illness with no 

nutritional intake during the previous 5 days. A score of 0 indicated low risk of 

malnutrition, 1 indicated medium risk, and 2-6 indicated high risk.  

 

The MNA-SF tool encompassed weight loss, decreased food intake and psychological stress 

during the previous 3 months; mobility; neuropsychological problems; and BMI. A score 
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between 0-7 indicated malnourishment, 8-11 was at risk of malnutrition and 12-14 was 

indicative of normal nutritional status. 

 

4.3.6 Dental Status/Oral Health Impact 

Information on dental status was collected through a validated Oral Health Impact Profile-

14 (OHIP-14) questionnaire (62). This was either filled out individually by participants or 

with help for those who were cognitively and/or visually impaired. The OHIP-14 provided 

a measure of self-reported functional limitation, discomfort and disability arising from oral 

conditions. The questionnaire focused on 7 dimensions of impact (functional limitation, 

pain, psychological discomfort, physical, psychological and social disability, and handicap). 

Respondents answered according to the frequency of impact during the past 4 weeks on a 

5-point likert-scale: never (score 0); hardly ever (score 1); occasionally (score 2); fairly 

often (score 3); and very often (score 4). Higher scores (out of a total of 56) indicated more 

severe impact of oral conditions on quality of health and wellbeing.  

 

Information on dental health, a history of dry mouth and whether or not participants had 

dentures was also collected through an interviewer-administered questionnaire conducted 

by the candidate. 

 

4.3.7 Biochemical Samples 

Trained phlebotomists from a local health clinic collected fasting venous blood samples. A 

local laboratory then conducted a complete blood count (CBC) immediately after collection. 
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All remaining samples were separated into whole blood, plasma/serum, sent to the 

University of Otago, Dunedin and stored at -70 degrees centigrade in the Department of 

Human Nutrition for future analysis of nutritional biomarkers. Casual spot urine samples 

were collected from each participant. These were sent to the University of Otago, Dunedin 

and stored at -20 degrees for future analyses of iodine and sodium status.  

 

The prevalence of anaemia was determined from the haemoglobin measurements taken 

during the study. There is some debate as to the most appropriate criterion to use to 

identify anaemia in older adults (63). Therefore, we defined anaemia using two commonly 

used criteria: the WHO criterion of haemoglobin concentration <120 mg/L for women and 

<130 mg/L for men; and Joosten’s (64) more stringent criteria for the elderly, of 

haemoglobin <115 mg/L for both sexes. 

 

4.4 Statistical Analysis  

Descriptive statistics are presented for selected demographic, medical and functional 

indices, and were calculated using Stata statistical software (version 12; Stata Corp, College 

Station, TX). Continuous variables are presented as mean (minimum, maximum) and 

categorical variables are presented as n (%).  

 

It was decided a priori to calculate sex-specific rates of nutrient deficiencies and 

malnutrition because nutrient recommendations differ by sex (39), and previous research 
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has indicated sex differences in the prevalence of nutrient deficiencies and poorer 

nutritional status (9).  

 

The mean (SD) nutrient intakes for men and women were calculated using PC-SIDE 

software, which partially adjusts for intra-individual variations in intakes and provides an 

estimate of usual intake. The prevalence of inadequate intakes of protein and 

micronutrients, except vitamin E, were calculated using the EAR short-cut probability 

approach with PC-SIDE version 1.012 (Department of Statistics, Iowa State University, 

Ames, 22 IA USA). For fibre and vitamin E, the percentage of participants below the AI was 

calculated. Because PC-SIDE does not allow estimation of usual intakes for ratios, the mean 

(SD) intakes of macronutrients as a percentage of energy were calculated using STATA and 

based on the average intake over the 3 days of diet recording. 

 

Protein intakes per kg of body weight were also calculated using average intakes over the 3 

days, and the percentage of participants with intakes below the EAR for men and women, 

of 0.80 and 0.75 g/kg bodyweight, respectively, were calculated using STATA. While an 

EAR based on grams of intake per day is available, and may be used to estimate inadequate 

intakes using probability analysis, this recommendation was based on an average body 

weight for a relatively healthy older population. We anticipated that a large proportion of 

our participants would have a lower body weight than is normally observed in the general 

population and probability analysis would have overestimated the prevalence of 

inadequate protein intakes in our participants.   
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To assess adequacy of energy intakes, we calculated estimated energy requirements for 

each participant using the Schofield equations, with an activity factor of 1.2 to reflect the 

low activity levels of this population. Average energy intakes over the 3 diet recording days 

were then compared with the calculated estimated energy requirements, to give the 

proportion of participants estimated to have insufficient energy intakes to meet their 

requirements. 

 

Differences between men and women were tested with ANOVA for continuous variables 

and the chi-square test for proportions. Statistically significant differences were indicated 

by a P-value <0.05. 
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5. Results 
 
Data were collected for 40 participants, and selected demographic data are shown in Table 

2. Most of the participants (83%) were women. The mean age was 87 years (range = 70-97 

years). The majority of participants were widowed (70%).  

 

On average, the participants had been residing in the rest home for almost 2 years (22 

months) with a further 25% (all women) having resided in the home for more than 3 years. 

 

5.1 Medical Conditions 

The participants in this study suffered from a range of medical conditions, as shown in 

Table 3. A higher proportion of men than women were anaemic according to WHO criterion 

(P = 0.025), however, there was no difference in the prevalence of more severe anaemia 

(Hb <115 g/L) between genders. Hypertension was common, affecting 80% of the 

participants. Falls were also common, with 43% of men and 48% of women at a high falls 

risk. Of this percentage, 80% of the women had suffered fractures from falls. Men had a 

higher prevalence of stroke than women (men = 71%, women = 30%; P = 0.041). No men 

had been diagnosed with osteoporosis.  

 

Participants were prescribed an average of 5 medications each day. Additionally, some 

participants were on supplements and/or multivitamins. Six participants were on folate 

supplements and a further 4 participants received vitamin B12 injections.  Other 
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supplements used by the participants included: Iron (n=1), multivitamins (n=5), B-

vitamins (n=2), fish oil (n=2), joint supplements (n=1), Macuvision (n=2), Nature’s powder 

(n=1) and Nutrilife (n=1). 

 

5.2 Functional Tests (cognition, mood, physical) 

Cognitive defects were found in 60% of participants, with similar rates for men and women. 

Depression was shown in 48% of participants. 

 

Participants in this study were physically frail. High rates of slow gait speed were shown in 

both men and women (men = 50%, women = 88%) with women statistically more likely to 

be slower walkers than men (P = 0.034). Additionally, low grip strength was shown in 75% 

of participants.  

       
The majority of residents were independent in activities of daily living with >90% able to 

transfer (with or without the help of an aid) and feed themselves.  

The rates of incontinence were similar in both genders (men = 29%, women = 39%) 

however; all men had the ability to toilet themselves. Only 82% of women were 

independent with toileting. Approximately 56% of both men and women needed help 

bathing.  
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Table 2. Participant sociodemographic characteristics of Auckland rest home residents, by sex 

Characteristic   Men   Women   P-value1 

     (n=7)   (n=33)     

Age (y) [mean (minimum, maximum]  86 (77, 92)  88 (70, 97)  0.376 

Duration in rest home (months)                      

[mean (minimum, maximum)] 

14 (3, 26)  24 (3, 59)  0.158 

Marital status [n (%)]       

 Married/de Facto  2 (29)  1 (3)  0.020 

 Separated/divorced  0  4 (12)  0.332 

 Widowed  3 (43)  25 (76)  0.099 

 Single  2 (29)  3 (9)  0.180 

Family visits [n (%)]       

 Once or more a week  1 (14)  22 (67)  0.008 

 Fortnightly  2 (29)  0  0.002 

 Monthly/occasionally  3 (43)  2 (6)  0.009 

 None  1 (14)  8 (24)  0.542 

Cigarette smoking  [n (%)]       

 Current smoker  0  1 (3)  0.630 

 Ex-smoker  6 (86)  10 (32)  0.010 
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Table 2 contd. Participant sociodemographic characteristics of Auckland rest home residents, by sex 

 Never smoked  1 (14)  20 (64)  0.016 

Alcohol consumption in previous month [n (%)]     

 Less than once a week  0  3 (10)  0.374 

 Once or twice a week  1 (14)  2 (7)  0.526 

 No alcohol  6 (86)  24 (83)  0.851 

Low-moderate physical activity per week [n (%)]     

 None   2 (29)  6 (18)  0.533 

 1 to 4 hours  5 (71)  17 (52)  0.336 

  > 4 hours   0   10 (30)   0.093 

1 Differences between sexes estimated with ANOVA for continuous variables or Chi2 for categorical variables. 
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Table 3. Medical, oral health and physical function status of Auckland rest home residents  

Characteristic   Men   Women   P-value1 
 

      (n=7)   (n=33)     
 

Medical conditions [n (%)]2 
       

 
Anaemia 

       

 
      Hb <130 g/Lfor men, <120 g/L for women 

 
5 (71) 

 
8 (27) 

 
0.025 

 

 
      Hb <115 g/L 

 
2 (29) 

 
7 (23) 

 
0.771 

 

 
CHD/heart failure 

 
3 (43) 

 
8 (24) 

 
0.316 

 

 
High falls risk 

 
3 (43) 

 
16 (49) 

 
0.787 

 

 
Hypertension 

 
4 (57) 

 
28 (85) 

 
0.096 

 

 
Hiatus hernia / GORD 

 
3 (43) 

 
15 (45) 

 
0.900 

 

 
Diabetes (type II) 

 
2 (29) 

 
6 (18) 

 
0.533 

 

 
Osteoporosis  

 
0 

 
11 (33) 

 
0.073 

 

 
Stroke 

 
5 (71) 

 
10 (30) 

 
0.041 

 

Mean (minimum, maximum) number of medications 4 (0, 6) 
 

5 (0, 13) 
 

0.332 
 

Oral health 
       

 
Edentulous [n (%)] 

 
5 (71) 

 
17 (55) 

 
0.422 

 

 
Frequently has dry mouth [n (%)] 

 
5 (71) 

 
23 (77) 

 
0.771 

 

 

Severity score for OHIP-143                  

[median (minimum, maximum)]  
10 (0, 23) 

 
6 (0, 19) 

 
0.074 
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Table 3 contd. Medical, oral health and physical function status of Auckland rest home residents 

     Cognitively impaired (CDT score >2) 
 

3 (60) 
 

16 (59) 
 

0.975 
 

Depression (Geriatric Depression Scale > 4) 
 

4 (57) 
 

15 (50) 
 

0.734 
 

Physical tests4 
       

 
Slow walking speed 

 
3 (50) 

 
22 (88) 

 
0.034 

 

 
Low grip strength 

 
6 (86) 

 
24 (73) 

 
0.471 

 

Activities of Daily Living, independence in: 
       

 
Bathing 

 
4 (57) 

 
18 (55) 

 
0.900 

 

 
Dressing 

 
6 (86) 

 
27 (82) 

 
0.805 

 

 
Transferring 

 
7 (100) 

 
30 (91) 

 
0.407 

 

 
Toileting 

 
7 (100) 

 
27 (82) 

 
0.221 

 

 
Continence 

 
5 (71) 

 
20 (61) 

 
0.591 

 

 
Feeding 

 
7 (100) 

 
32 (97) 

 
0.641 
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5.3 Dietary Intake 

Mean daily macronutrient intakes are reported in Table 4. Men had significantly higher 

absolute intakes of protein, carbohydrate and total fat compared to women; however, when 

expressed as a proportion of energy intake there were no differences between genders in 

the contribution of total fat and carbohydrate and women had higher protein intakes, as a 

percentage of energy intake.   

 

Overall, mean intakes of protein and energy were low. A total of 71% of men and 55% of 

women were found to have inadequate protein intakes when compared with the EAR. 

Inadequate energy intakes were also found in 43% of men and 51% of women when 

compared with the EER.  

 

Fibre intakes were low, with only 22% of men and 4% of women meeting or exceeding the 

AI of 25g/day (P=0.001 for difference between men and women).  

 

Our results also showed a high proportion of participants were at risk of inadequate 

intakes of many micronutrients (Table 5). These include calcium, zinc, magnesium, 

selenium, vitamin B6, vitamin D and vitamin E. For example, over 90% of participants were 

at risk of inadequate intakes for selenium and magnesium, and over 80% were at risk of 

inadequate calcium intakes.  
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Mean zinc intakes were below the EAR for both genders (men = 7.1, women = 5.7; P = 0.039 

for differences between men and women). Additionally, all men and almost three quarters 

of women had suboptimal zinc intakes.  

 

Differences between genders were also shown for mean intakes of vitamin B12 (P = 0.001), 

niacin equivalents (P = 0.007), magnesium (P = 0.008) and selenium (P = 0.025). However, 

the proportions of men and women with inadequate intakes of these nutrients did not 

differ.  

 

Low vitamin C and iron intakes were rare with only 7.5% and 8.3% of women at risk of 

inadequacies for vitamin C and iron intake, respectively. No men were at risk of inadequate 

intake for either nutrient. All participants (100%) were at risk of inadequate intakes for 

vitamin D. 

 

It should be noted that the spread of diet recording data varied throughout the week 

(Monday 21%, Tuesday 15%, Wednesday 18%, Thursday 19%, Friday 19%, Weekend 8%). 

Therefore, the dietary intake may be slightly underrepresented on the weekend. 
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Table 4. Energy and macronutrient intakes of Auckland rest home residents1 
  

  
 

Men           

(n=7) 

Women     

(n=33) 
  

Mean difference (95% 

CI) 2 
P-value3 

Energy 
     

 
Mean (SD) intake (kJ/day) 7,534 (755) 5,891 (1,037) 

 
-1,642 (-2,556, -727.2) 0.001 

 
% below EER4 43 51 

  
0.677 

Protein 
     

 
Mean (SD) intake (g/day) 65.5 (13.5) 46.5 (10.6) 

 
-16.0 (-25.5, -6.4) 0.002 

 
Mean (SD) percent of energy intake 14.3 (1.7) 13.1 (1.8) 

 
-0.4 (-1.9, 1.1) 0.580 

 
% at risk of inadequate intake5 71 55 

  
0.412 

 
% below intakes of 1 g/kg bodyweight 86 79 

  
0.677 

Carbohydrate 
     

 
Mean (SD) intake (g/day) 241.7 (22.3) 183.1 (35.5) 

 
-60.0 (-91.7, -28.3) <0.001 

 
Mean (SD) percent of energy intake 53 .5 (2.5) 51.8 (3.3) 

 
-2.3 (-5.2, 0.5) 0.103 

Total sugar 
     

 
Mean (SD) intake (g/day) 138.4 (17.2) 107.8 (21.5) 

 
-28.9 (-47., -10.8) 0.003 

 
Mean (SD) percent of energy intake 29.2  (2.6) 29.4 (4.2) 

  
0.956 

Total fat 
     

 
Mean (SD) intake (g/day) 65.5 (11.6) 55.2 (9.0) 

 
-27.8 (-46.5, -9.2) 0.005 

 
Mean (SD) percent of energy intake 32.4 (3.1) 35.5 (2.9) 

 
2.8 (0.2, 5.5) 0.034 

Saturated fat 
     

 
Mean (SD) intake (g/day) 24.8 (3.6) 21.5 (3.2) 

 
-9.5 (-16.2, -2.9) 0.006 
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Table 4 contd. Energy and macronutrient intakes of Auckland rest home residents1 

 
Mean (SD) percent of energy intake 12.3 (1.1) 13.9 (1.4) 

 
1.1 (-0.1, 2.2) 0.067 

Monounsaturated fat 
     

 
Mean (SD) intake (g/day) 22.7 (3.7) 19.5 (4.2) 

 
-2.9 (-6.6, 0.7) 0.11 

 
Mean (SD) percent of energy intake 11.2 (0.9) 12.5 (1.7) 

 
1.3 (-0.1, 2.8) 0.069 

Polyunsaturated fat 
     

 
Mean (SD) intake (g/day) 11.0 (1.4) 8.8 (1.7) 

 
-2.0 (-3.4, -0.6) 0.008 

 
Mean (SD) percent of energy intake 5.5 (0.5) 5.6 (0.8) 

 
0.3 (-0.4, 0.9) 0.402 

Cholesterol 
     

 
Mean (SD) intake (mg/day) 218.0 (30.3) 214.5 (47.2) 

 
-0.6 (-39.0, 37.8) 0.974 

Fibre   
     

 
Mean (SD) intake (g/day) 21.5 (4.5) 16.4 (5.0) 

 
-4.0 (-8.3, 0.3) 0.064 

  % below 25 g/day (AI)6 78.3 95.5     0.001 

Abbreviations: SD, standard deviation; kJ, kilojoules; EER, estimated energy requirement; AI, Adequate Intake. 

1 The mean (SD) intakes were adjusted for intra-individual variations in intake using PC-Side, and are usual intakes. Intakes expressed as a 

percentage of energy intake were not adjusted for intra-individual intakes. 

2 Differences between sexes estimated with linear regression models adjusting for rest home. 

3 P-values for differences between men and women in % at risk of inadequate intake or below AI calculated using chi-square tests. 

4 EER calculated using Schofield equations with an activity factor of 1.2. (39) 

5 Calculated using the Estimated Average Requirement of 0.86 g protein/kg body weight for men, and 0.80 g protein/kg body weight for women 

(39) 

6 The AI for fibre was sourced from the Australian and New Zealand Nutrient Reference Values (39) 
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Table 5. Micronutrient intakes of Auckland rest home residents1 

    
Men      

(n=7) 

Women        

(n=33) 
  

Mean difference     (95% 

CI) 2 
P-value3 

Calcium 
     

 
Mean (SD) intake (mg/day) 841.1 (245.6) 762.6 (246.6) 

 
-69.8 (-280.4, 140.9) 0.506 

 
% at risk of inadequate intake 86 90 

  
0.875 

Iron 
     

 
Mean (SD) intake (mg/day) 9.6 (1.5) 8.0 (2.2) 

 
-1.6 (-3.4, 0.1) 0.069 

 
% at risk of inadequate intake 2.0 8.0 

  
0.407 

Zinc 
     

 
Mean (SD) intake (mg/day) 7.1 (1.2) 5.7 (1.5) 

 
-1.4 (-2.7, -0.1) 0.039 

 
% at risk of inadequate intake 100 73 

  
0.145 

Selenium 
     

 
Mean (SD) intake (ug/day) 46.0 (8.6) 34.2 (9.9) 

 
-9.2 (-17.1, -1.2) 0.025 

 
% at risk of inadequate intake 94 93 

  
1 

Magnesium 
     

 
Mean (SD) intake (mg/day) 257.9 (57.4) 197.4 (49.7) 

 
-142.1 (-245.1, -39.1) 0.008 

 
% at risk of inadequate intake 95 91 

  
0.407 

Vitamin A 
     

 
Mean (SD) intake (ug RE/day) 830.6 (164.3) 748.3 (147.9) 

 
-192.9 (-363.9, -22.0) 0.028 

 
% at risk of inadequate intake 14 15 

  
0.954 

-carotene 
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Table 5 contd. Micronutrient intakes of Auckland rest home residents1 

 
Mean (SD) intake (µg/day) 2,939.7 (490.4) 2,627.3 (721.5) 

 
-448.9 (-1,494.8, 595.9) 0.390 

Retinol   
     

 
Mean (SD) intake (µg/day) 280.8 (52.7) 333.5 (54.3) 

 
-61.7 (-119.9, -3.5) 0.038 

Thiamin 
     

 
Mean (SD) intake (mg/day) 1.3 (0.8) 0.9 (0.5) 

 
-0.5 (-1.0, -0.1) 0.047 

 
% at risk of inadequate intake 50 58 

  
0.677 

Riboflavin 
     

 
Mean (SD) intake (mg/day) 2.0 (0.3) 1.8 (0.4) 

 
-0.2 (-0.6, 0.1) 0.153 

 
% at risk of inadequate intake 0 4 

  
0.641 

Niacin Equivalents 
     

 
Mean (SD) intake (mg/day) 24.0 (5.0) 18.2 (4.2) 

 
-5.4 (-9.2, -1.6) 0.007 

 
% at risk of inadequate intake 2 4 

  
0.641 

Vitamin B12 
     

 
Mean (SD) intake (mg/day) 2.4 (0.4) 2.5 (0.6) 

 
-0.4 (-0.6, -1.7) 0.001 

 
% at risk of inadequate intake 12 23 

  
0.677 

Vitamin B6 
     

 
Mean (SD) intake (mg/day) 1.1 (0.1) 1.0 (0.3) 

 
-0.2 (-0.4, 0.0) 0.113 

 
% at risk of inadequate intake 100 87 

  
0.641 

Vitamin E 
     

 
Mean (SD) intake (mg/day) 8.8 (2.7) 7.2 (2.5) 

 
-1.6 (-3.8, -0.5) 0.14 

 
% below the AI 69 54 

  
0.574 

Vitamin C 
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 Table 5 contd. Micronutrient intakes of Auckland rest home residents1 

 
Mean (SD) intake (mg/day) 85.0 (17.0) 77.5 (38.7) 

 
-7.7 (-37.6, 22.3) 0.607 

 
% at risk of inadequate intake 0 8 

  
0.332 

Vitamin D 
     

 
Mean (SD) intake (ug/day) 4.6 (1.6) 3.6 (1.7) 

 
-0.9 (-2.3, 0.5) 0.187 

  % at risk of inadequate intake 100.0 100.0     1 

Abbreviations: SD, standard deviation; AI, Adequate Intake. 

1 The mean (SD) intakes were adjusted for intra-individual variations in intake using PC-Side, and are usual intakes. The % 

of participants at risk of inadequate intakes were estimated using probability analysis and based on usual intakes.  

2 Differences between sexes estimated with linear regression models adjusting for rest home. 

3 P-values for differences between men and women in % at risk of inadequate intake or below AI calculated using chi-

square tests. 
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5.4 Malnutrition Indices 

Table 6 shows nutritional status of the participants as indicated by malnutrition and 

anthropometric indices; indices of both under-nutrition and over-nutrition have been 

reported. The BMI of most participants fell into either the normal (20-25 kg/m2) or the 

overweight (>25 kg/m2) category. Few people (20%) were classed as underweight (BMI 

<20 kg/m2).   

 

Malnutrition risk indices varied slightly when using different screening tools. When 

estimating malnutrition risk using the MNA-SF, the rate of women classified as 

malnourished or at risk of malnutrition was higher than men (63% vs. 14%; P = 0.017). 

Nevertheless, few women (9%) and no men were classed as malnourished. When using the 

MUST screening tool the combined categories of medium and high risk of malnutrition in 

women was 52% whilst only one man was at medium/high risk. When comparing tools, 18 

participants were identified as being at risk of malnutrition when using the MUST tool 

whereas the MNA-SF identified 21 participants as being at risk or malnourished.  
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Table 6. Estimates of malnutrition status in Auckland rest home residents1 
 

    
Men                 

(n=7) 
  

Women    

(n=33) 
  P-value2 

 

BMI categories, kg/m2 
      

 
< 20 1 (14) 

 
7 (21) 

 
0.677 

 

 
20 to < 25 4 (57) 

 
11 (33) 

 
0.237 

 

 
25 to < 30 2 (29) 

 
11 (33) 

 
0.807 

 

 
 30+ 0 

 
4 (12) 

 
0.332 

 

Calf circumference < 31 cm 1 (14) 
 

8 (26) 
 

0.517 
 

Waist circumference 
      

 
> 94 cm women / > 80 cm men  5 (71) 

 
22 (67) 

 
0.807 

 

Malnutrition screening (MNA-SF) 
      

 
Not malnourished 6 (86) 

 
12 (37) 

 
0.017 

 

 
At risk 1 (14) 

 
17 (53) 

 
0.062 

 

 
Malnourished 0 

 
3 (9) 

 
0.066 

 

Malnutrition screening (MUST) 
      

 
Low risk 6 (86) 

 
16 (48) 

 
0.072 

 

 
Medium risk 1 (14) 

 
9 (27) 

 
0.471 

 

  High risk 0   8 (24)   0.145 
 

Abbreviations: MNA-SF, Mini Nutritional Assessment - Short Form; MUST, Malnutrition 

Universal Screening Tool. 

1Data are presented as n (%). Indices of both under-nutrition and over-nutrition are presented. 

2Differences between sexes estimated with Chi2.  
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6. Discussion 

To our knowledge, this study is the first in New Zealand to look at the nutritional intake 

and status of older adults in residential care institutions. Whilst menus in rest homes are 

audited by dietitians as part of an accreditation process, the menus are audited as 

presented and do not take into account any deviations that may occur from the planned 

menu. In addition, residents’ actual food and beverage intakes are not documented for and 

there is evidence to suggest that food consumed differs from food presented on the menu 

(43). In the present study, the actual food consumption of rest home residents was 

measured with 3-day diet records collected by a trained student dietitian; this method is 

considered optimal for collecting usual dietary intakes in institutionalised older adults (65). 

Using this accurate and detailed dietary data, we found a high prevalence of suboptimal 

energy and nutrient intakes in older adults residing in Auckland rest homes.  

 

Older adults represent a lifecycle group for whom nutrient requirements may be different 

to achieve for a number of reasons including compromised absorption, decreased appetite 

and energy intakes, medications and co-morbidities. As a result, participant 

sociodemographic, health and lifestyle characteristics will be used to examine predictors of 

malnutrition and inadequate nutritional status in the larger study. For the present study, 

the primary objective was to examine nutritional intakes and dietary adequacy in a sample 

of older adults. Our findings suggest that residents have low energy intakes as assessed by 

Schofield equations.  Because many nutrients are correlated with energy intake, low energy 
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intakes present a barrier to achieving adequate nutrient intakes in older adults and can 

often lead to deficiencies (39). In accordance with this, we found over 55% of participants 

were at risk of inadequate protein intakes. Protein requirements for older adults have 

recently been debated however, and it has been argued that intakes of ≥1.2g/kg/day in 

older adults are needed for optimal health (37). In this instance, 100% of our participants 

would not be meeting recommended intakes.  Other studies have also reported that 50-

75% of older adults have intakes <1.2g/kg/day, suggesting this recommendation may be 

too high for our population to achieve through current dietary practices (37, 66, 67).  

 

Examination of micronutrient intakes revealed that a high proportion of residents were at 

risk of inadequate intakes of zinc, vitamin D, calcium, selenium, magnesium and vitamin B6. 

Low zinc, vitamin D and calcium intakes have previously been reported as nutrients of 

concern for adults residing in residential care home in Australia (7, 9, 43). Low 

micronutrient intakes are associated with detrimental health effects in older adults 

including poor immune function, reduced cognition, increased co-morbidities and in some 

cases, mortality (12-16, 68). It is important to acknowledge that the NRV values were 

established for healthy older adults, rather than frail multi-morbid adults whose nutrient 

requirements may be influenced by medications and diseases altering absorption and 

metabolism (39). Therefore, when compared with the recommendations, our dietary intake 

data may not accurately reflect nutritional status. Furthermore, we did not account for 

vitamin/mineral supplement use when estimating the prevalence of inadequate intakes. 

While few people were taking multi-vitamins or other supplements that might appreciably 
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affect nutrient intakes, 78% of participants were on the ACC-funded vitamin D supplements 

of 50,000 IU per month. Therefore, it is likely that despite low dietary intakes, vitamin D 

status is sufficient.  

 

A high proportion (93%) of adults in the current study were at risk of inadequate 

magnesium intakes when compared with the EAR. Similarly, an Australian study found 

over 80% of participants did not meet the NRV for magnesium (9). It is possible that 

magnesium status is lower than reflected in the dietary intake data because many 

participants were on medications that may further deplete magnesium levels (eg. diuretics 

such as furosemide) (69). Inadequate magnesium intakes are associated with adverse 

health problems in older adults such as stroke, diabetes type II and depression (70). 

Additionally, an association between magnesium status and muscle cramp in older adults 

has been reported (71). This is of interest as muscle cramp is extremely common in this 

population and magnesium is often marketed for prophylaxis (71). Indeed, care staff often 

ask for magnesium supplement prescriptions to assist residents with cramps (Personal 

communication S MacDonell, June 2014). However, this area is under researched and no 

evidence yet proves that supplementation reduces cramp - or other postulated health 

effects, noted above – in institutionalised older adults (71).  

 

It is known B vitamin deficiencies commonly occur in older adults due to alterations in 

absorption and metabolism in the aging body (14). This can result in inadequate status, 

even when the NRV is reached from dietary intakes, as had been observed in studies 
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comparing dietary intakes with blood concentrations of vitamins B12 and B6 in older 

adults (14, 72). As our results found many of the participants were not meeting the EAR for 

dietary B6 or B12 (>90% and 18%, respectively) there is cause for concern for B-vitamin 

status. Both vitamin B6 and B12 have a wide range of functions in the body, and low status 

may lead to adverse health effects.Inadequate Vitamin B6 can cause reduced immunity, 

cancers, cardiovascular events and reduced cognition whilst low B12 may lead to anaemia, 

loss of bowel and bladder control, neuropsychiatric and gynaecological conditions (14, 42). 

Further research should be conducted to assess the biochemical B6 and B12 status to 

determine the full extent of B vitamin deficiencies in institutionalised older adults.  

 

Selenium and zinc intakes in this study were low. However, it is well known that selenium 

soil levels in New Zealand are low, and therefore correspondingly low in the New Zealand 

diet (73). Dietary and biochemical data on the elderly western diet has also found that it 

lacks in zinc (2), leading to zinc deficiencies in older adults (13). As it is well known that 

protein intakes of older adults are low (9, 36), and zinc is found in protein foods, these 

deficiencies may be associated with one another (13). This is of concern for 

institutionalised older adults, as these micronutrients are essential for immunity and 

physical functioning (13, 68). Accumulating evidence shows that increasing zinc and 

selenium intakes, especially through supplementation, enhance immune function (8, 30, 

74). In addition, low selenium has been linked with cognitive decline in older adults (68). 

Whilst our results showed cognitive defects in ~60% of participants, further research is 
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warranted to assess whether any association between selenium and cognition exists in this 

population.  

 
There are large variations in the reported rates of malnutrition in older institutionalised 

adults, ranging from 2% to 80% (17-21). This variation is due to the use of diverse 

screening tools as well as different populations included in the studies (e.g. high level vs. 

low level care) (17). Similarly, we found malnutrition rates varied depending on the 

screening tool used, with 9% more of our participants being identified as at risk or 

malnourished when using the MNA-SF compared with the MUST tool. Furthermore, 

differences in the protocols used when implementing the malnutrition screening tools may 

lead to variations in malnutrition estimates. For example, in the present study we used ulna 

length as a surrogate height measure for calculating BMI, because we were unable to obtain 

valid standing height measures for many participants (~63%). Standing height is the 

preferred way to measure height for the screening tools (60), and is most likely the method 

used in other studies although this is often not documented (18, 19). However, standing 

height often produces a shorter measurement when compared with ulna length because 

ulna length reflects maximal adult height and is not affected by height reductions from 

spinal compressions that can occur with advanced age (75). Therefore, using ulna length 

may give a better representation of what our participant’s true height was, but may give 

lower BMI values and possibly higher malnutrition rates compared with studies using 

standing height measurements.  
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A large proportion of our study participants had a BMI of 25 kg/m2 or more, suggesting a 

high prevalence of excess adiposity and over-nutrition in this population. However, there 

are well acknowledged limitations in using BMI as an indicator of body composition in 

older adults (50), In particular, BMI is a poor indicator of sarcopenia – which is the loss of 

skeletal muscle mass associated with aging (9). Whilst sarcopenia was not looked at in this 

study, protein intakes were low. Dietary protein intakes are known to decrease with age; 

however, these declines accelerate the loss of muscle mass, thereby accelerating sarcopenia 

(76). Therefore, the high rates of overweight and obesity observed in the present study 

may mask the effects of protein malnutrition on body composition. In addition, sarcopenia 

is closely associated with physical frailty and falls risk (76). Physical function tests were 

performed in our study, which identified high rates of frailty. Further research should be 

conducted to distinguish potential relationships between food consumption, sarcopenia 

and frailty. 

 

The high levels of suboptimal nutrient intakes and malnutrition risk identified in this study 

highlight the need to consider environmental factors that may influence dietary intakes of 

these residents. Research has shown that institutional factors play a role in the nutritional 

intake of older adults residing in aged care (47). This includes appropriate nutritional 

knowledge of staff (47, 48, 53, 77). During data collection for the present study, it was 

observed that care staff lack nutritional knowledge. An example of this was that rest home 

staff were observed serving additional desserts to residents when the main meal was not 

consumed. The staff advised the candidate that they felt residents prefer high fat, high 
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sugar foods and therefore serve these dishes to increase dietary intakes. Recurring 

situations such as this may offset protein and micronutrient intakes, resulting in diets that 

are lacking in important nutrients (9, 11, 21). Furthermore, it was observed during the 

study that evening and weekend staff fed residents quickly, often not allowing them to 

finish meals to completion. Therefore, low energy and nutrient intakes along with high 

rates of inadequacies found in this study may be linked to the meal period length. Previous 

studies have shown residents who are given unlimited time periods for meals, along with 

staff encouragement, have higher dietary intakes (47, 53). Whilst it was beyond the scope 

of the present study to determine if day-to-day variations or declines in intakes throughout 

the day occurred, these data are available and should be followed up. 

 

While the use of weighed food records to measure usual dietary intake is considered the 

most accurate method to estimate usual nutrient intakes for institutionalised adults, our 

study had a number of limitations that should be acknowledged. Memory loss during the 

12-hour dietary recalls may have led to an underestimation of food intakes in our 

participants. However, as food and beverages consumed over this period only minimally 

contributed to the overall dietary intakes, it is unlikely to appreciably affect our results. 

The small number of men (n=7) in this study may have limited our ability to detect 

differences in malnutrition, nutrient intakes and health indices between men and women. 

Nevertheless, the percentage of men included in our study reflects the low number of men 

who were residing in the rest homes. Furthermore, this was a convenience sample, and 

although we specifically sought to recruit residents with varying cognitive levels, most 
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participants were those who were capable of signing consent for themselves. Therefore, it 

is possible our participants may have been healthier than those who did not participate. 

This would most likely mean our results underestimate the prevalence of nutrient 

inadequacies and malnutrition because severe cognitive impairment is associated with 

lower dietary intakes (47).  

 

In conclusion, our research reveals a significant level of dietary inadequacy and 

malnutrition risk amongst this sample of New Zealand rest home residents. With the 

increasing demand for age care facilities in New Zealand from the aging-population 

phenomenon, more research is urgently needed to identify the causes for inadequate 

intakes, including an investigation into environmental factors such as the nutritional 

knowledge of staff and meal period lengths. Pooling of these data in a larger sample size 

and determination of the reasons for poor intake will prompt attention towards improving 

the health and well-being of these older adults living in care homes. Moreover, it will 

provide the background information needed to develop scientifically sound intervention 

programmes and feeding recommendations. 
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7. Application to Practice 

The prevalence of inadequate energy and nutrient intakes identified in this study, as well as 

the high rates of nutritional deficiencies highlighted in the literature, suggests the need for 

dietetic input in numerous ways. Strategies to efficiently correct these nutritional 

deficiencies are needed to cope with the increasing number of older New Zealand adults 

and subsequent demand for residential care (4). Improved nutritional status will allow for 

active aging  - the promotion of health and disease prevention – to occur in older adults (6) 

along with a high quality of life and independence for longer life years (24).  

 

An important step towards correcting deficiencies is to ensure nutritionally complete 

meals are presented in the rest home menu, daily. At the present time, menu auditing 

against the health and disability sector standards (78) is a voluntary requirement for rest 

home accreditation. Consideration should be given to make this a mandatory requirement 

to ensure all rest homes comply with consistent nutrition standards. This would involve a 

dietitian auditing rest home menus to check all nutritional requirements for older adults 

are met. Furthermore, this audit should include sporadic observations of the meal 

preparation and production over a specified time period e.g. 2 weeks. From the present 

study, it was observed that recipes are often not used or followed correctly and therefore 

the nutritional intakes that are calculated to be in the rest home meals are not necessarily 

what the residents are consuming. Observations by the auditing dietitian during meal 

preparation and service would ensure the foodservice is following the menu and recipes 
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and therefore the nutrient requirements of the older institutionalised adult population are 

met. It should be noted, that for this to be successful, the dietitian would need to formulate 

a good working relationship with the foodservice. This may include having the dietitian 

work as part of the foodservice, to ensure rapport is built and the auditing process is part 

of the normal foodservice procedure.  

 

Reducing the nutrient deficiencies of older adults in rest homes could also occur through 

regular dietetic clinical review. Currently, dietitians are usually sought out by rest homes 

only after adverse health effects in individuals have occurred e.g. weight change, infection. 

This focuses the job role of the dietitian as treatment providers. However, if this way of 

thinking were to change so dietitians were involved from a resident’s admission, this would 

allow greater focus on the prevention of nutrient deficiencies, malnutrition rates and 

nutrition-related co-morbidities. Increasing dietetic input in rest homes would ensure 

residents are screened and monitored regularly. This could occur by having a dietitian on 

site, or having a regular visiting schedule. Furthermore, as funding is currently limited in 

rest home institutions and it is possible that rest homes could not afford this level of input, 

advocating to both the government and ministry of health for dietetic input in rest homes is 

needed. By highlighting to these parties the importance of preventing adverse health 

effects such as malnutrition and co-morbidities in older adults, which in turn will reduce 

healthcare treatment costs, more funding may be stipulated to ensure that this high level of 

dietetic input can be provided. 
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This study identified that the management team, kitchen staff, care staff and nurses often 

have low level of nutrition knowledge. Improving this level of knowledge is paramount to 

help prevent and reduce nutrient deficiencies. Comprehensive education sessions should 

occur frequently and include food safety, general nutrition knowledge and specialised 

nutrition requirements for the older adult population. Education sessions tailored for rest 

home staff will help to ensure the important role of nutrition in the good health of older 

adults is more widely recognised. In addition, nursing and care staff courses should 

incorporate nutrition training as part of their on-going post-training. Whilst in-house 

trainings are beneficial, currently there is a lack of financial resources in New Zealand rest 

homes to fund training for all staff members. Integrating nutrition into nursing and care-

staff post-training would ensure a greater percentage of staff are exposed to nutrition 

education.  

 

Additionally, training, information and guidelines regarding alternate meal types such as 

dairy free, gluten free and vegetarian, are needed for kitchen staff. 

 During data collection for the present study, it was frequently observed that residents 

requiring alternate meals were given the same meal as other residents but without the 

meal item that was not suitable and without a substitute option being provided. For 

example, vegetarians were not offered a protein alternative; instead, additional vegetables 

were given. This emphasises the low nutritional knowledge of foodservice staff and 

illustrates the need for education regarding special diets. Observations during this study 
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showed that preparation and consistency of modified texture diets were usually adhered to 

however; regular nutrition sessions would ensure this is maintained. 

 

The present study also indicated that due to varying levels of cognition in older adults, the 

12-hour recall is not the most reliable method to use in nutrition assessment of older 

adults. Due to the recall being undertaken the following day, observations showed 

participants are often unsure what it is they have previously consumed, and commonly 

state they had nothing. Research conducted in future studies by dietitians should take this 

into account and use alternate methods and resources to reduce this limitation. The 

present study used supper recording forms (appendix 7) as a way to overcome this barrier. 

The student dietitian gave these forms to the evening care staff to record all food and 

beverages that residents consume overnight. Stickers were also taped onto water jugs to 

quantify the volume of water that was consumed. However, for these methods to be 

successful in rest homes, it is important that all care staff are informed of the process and 

understand their role in accurately reporting overnight dietary data. To overcome this, a 

briefing with all staff members should occur.  

 

An additional implication that affected the nutritional intake data in our study was the 

incomplete food composition tables. This was particularly noted when observing vitamin D 

intakes in older adults. Research conducted in the future should be aware of this. In 

addition, more research should be undertaken to ensure these tables are completed and 

supplementary foods are continuously added. The tables provide nutrient intakes of 
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commonly consumed foods however, New Zealand is rapidly developing into an ethnically 

diverse country and commonly consumed foods are becoming more varied. The constant 

extensions to the tables would guarantee nutritional data is updated and accurate. 
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Appendix 1: NZ-NAPS Protocol for rest home Recruitment 

 

NZ-NAPS Protocol for rest home Recruitment. 

 

The location of data collection sites will be determined by where students will reside 

during their research placements (Fig 1). Two rest-homes are to be recruited in each 

location for each student.  

 

Rest homes will be identified via two national aged care websites and by utilising dietetic 

networks throughout the country.  The aim is to ensure provider diversity (private vs 

trust vs national ownership) and of contracted dietetic involvement across all research 

sites. 

 

Bed state is required to be at least 25 beds at rest home level care to ensure the student 

can achieve their recruitment goal of 20 participants from each rest home. However, 

smaller rest-homes will be needed to ensure provider diversity is achieved. Where a 

smaller rest home is recruited, the second rest home for the student will have more than 

30 beds to achieve full recruitment (n=40) for the student’s MDiet project.  

 

Rest homes managers will be telephoned by Sue MacDonell, Senior Tutor Dietitian and 

co-investigator, who will describe the research study and outline the commitment 

required from staff at each rest home. Rest home managers that express interest in 
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participating in the study will receive a follow up email with written information for 

their consideration. Rest-homes that agree to participate will be asked to sign and submit 

a registration of intent to participate, (Fig 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Outcome of Rest-home Recruitment:  Semester One 

Eight rest home managers were approached, all 8 agreed to participate. Two homes were 

recruited in Auckland (central and south) and South Canterbury, 3 in Dunedin and 1 in 

Invercargill. Table 1 provides details of rest home characteristics. 

 

 
Figure 1: research sites for the NZ-
NAPS study 

Key: 

= semester 1 site 

= semester 2 site 
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Table 1. Rest home characteristics. 

Location 
Rest 

Home 

Bed Numbers ownership 

≤20 21-30 >30 
private 

company 
charitable 

trust 
national 
provider 

Auckland 1       

 2       

South 
Canterbury 

1       

 2       

Dunedin 1       

 2       

 3       

Southland 1       

TOTALS (n=) 8 1 1 6 3 4 1 

 

Figure 2. Rest home registration of intent 
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Appendix 2: Information Sheet for Participants 
 

 Reference Number H13/118 
23 December 2013 

 
 

Nutritional assessment of older New Zealand adults in residential care 
homes 

 
INFORMATION SHEET FOR PARTICIPANTS 

 
Thank you for showing an interest in this project.  Please read this 
information sheet carefully before deciding whether or not to participate.  
Take time to consider and, if you wish, talk with relatives or friends, before 
deciding whether to participate. 
 
If you decide to participate we thank you.  If you decide not to take part there 
will be no disadvantage to you and we thank you for considering our request.   
 
Background Information 
 
Poor nutrition in older adults is a major cause of ill health and reduced quality 
of life. Undernourished elderly have more frequent and longer hospital visits 
and higher risk of progressing to nursing home care. Studies across Australia, 
Europe and UK show that poor nutrient intake is common in rest homes, 
affecting 35%85% of residents. However, there is little information on the 
nutritional status of residents in rest homes in NZ.  
 
Rest home residents have a high risk of poor nutrient intakes, because they 
have small appetites and may be unable to consume enough food to meet their 
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nutritional needs. It is likely that many residents will benefit from strategies 
that improve the nutrient content of existing diets without the need for 
increasing food intake (e.g. supplementing meals with appropriate nutrients). 
However, in order to develop strategies to improve nutrient intakes, 
information on dietary patterns, nutritional status, lifestyle and health of rest-
home residents in NZ are needed. This is to ensure any interventions 
developed are safe, culturally acceptable and appropriate for the 
requirements of older New Zealanders. 
 
 
What is the aim of the project? 

The aim of this project is to collect information on the dietary intakes and 
nutritional status of New Zealanders residing in aged-care rest homes, in 
order to inform the development of safe and appropriate strategies to 
improve the health of these residents.  

We will examine dietary intakes and blood levels of iron; selenium; zinc; 
vitamins D, B12, B6 and folate. We will also examine levels of iodine and 
sodium (salt) in urine. These nutrients are known to be low in the diets of 
independent-living older New Zealanders, and low intakes are associated with 
ill health and disability. We will determine the prevalence of nutrition-related 
health conditions (e.g. anaemia, frailty, poor oral health), and investigate 
health and lifestyle patterns that may lead to nutrient deficiencies.   
 
Who is funding this project? 
The Department of Human Nutrition, University of Otago, is providing funding 
for this study.  

 

What type of participants are being sought? 

We are asking residents of rest homes in New Zealand to take part. People 
who are aged 70 years or older and who have lived in a rest home for ≥12 
weeks are eligible to participate.  
 
What will participants be asked to do? 
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Should you agree to take part in this project, you will be asked to allow a 
trained Masters of Dietetics student to visit with you for three days to collect 
the following information: 

 A general health questionnaire pertaining to information on your age, 
ethnicity, education, medical and dental history, physical activity levels, 
cognitive function, wellbeing, vitamin supplement use, alcohol 
consumption and smoking history. Some of this information will be 
gathered from medical records held at the rest home. You do not have to 
answer all the questions and can stop at any time. 
 

 Measure your weight, height, the length of your upper arm and lower, 
waist and lower leg circumference.  
 

 Collect a blood sample (22 ml – about 4 teaspoons) from you. An 
experienced registered nurse will take a sample of blood from you. 
Occasionally, a small bruise may appear where the blood sample was 
taken, but this normally disappears within a few days. Blood samples 
will be analysed for iron, zinc, selenium, vitamin D and other B-vitamins 
status including vitamin B12, B6, choline, betaine, riboflavin and folate.  
 

 Collect a urine sample from you. We will provide you with a small 
container and urine collection vessel, to collect a small urine sample. 
This will be analysed for iodine and sodium status. 
 

 The dietetic student will carry out a 3-day weighed food record for you. 
The student will weigh and record all of the food and drink you 
consume on two weekend days and one weekend day. They will also 
record any dietary supplements you consume during these 3 days. 
 

 You will be asked to complete a short physical function test. For this test, 
the student will time you while you walk of approximately 5 metres (15 
feet).  
 

You will be provided with your laboratory results once they become available 
at the end of the study. 
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Is there any risk of discomfort or harm from participation? 
There is a slight increased risk of falling during the timed walk test. The 
dietetic student is trained to assist you to reduce the risk of falling. In addition, 
a rest home staff member will be available to ensure you do not fall. 
What data or information will be collected and what use will be made of 
it? 
The information collected on your general health, cognition, functional status 
and wellbeing will be used to understand and characterise some of the 
relationships between diet and nutrient status. Only the study investigators 
will have access to your personal information and all data collected for the 
project will be stored separately labelled with an ID number. You may request 
at any time to have your data returned to you or destroyed. 

 
The data collected will be securely stored in such a way that only those 
mentioned below will be able to gain access to it. Data obtained as a result of 
the research will be retained for at least 10 years in secure storage. Any 
personal information held on the participants may be destroyed at the 
completion of the research even though the data derived from the research 
will, in most cases, be kept for much longer or possibly indefinitely. 
 
Blood and urine samples will be stored in locked refrigerators at the 
Department of Human Nutrition, University of Otago. All remaining samples 
will be disposed at the end of the laboratory analyses. Biological samples will 
be disposed with a Karakia if requested.   
 
The results of the project may be published and will be available in the 
University of Otago Library (Dunedin, New Zealand) but every attempt will 
be made to preserve your anonymity. 
 

Can Participants Change their Mind and Withdraw from the Project? 

You may withdraw from participation in the project at any time and without 

any disadvantage to yourself of any kind. 

What if Participants have any Questions? 

If you have any questions about our project, either now or in the future, please 
feel free to contact either: 
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Mrs Sue MacDonell and/or Dr Jody Miller 
Clinical Dietitian  Principal Investigator 
Department of Human Nutrition Department of Human Nutrition 
University Telephone Number:  University Telephone Number: 
   (03) 479 7524     (03) 479 5689 
Email Address   Email Address 
sue.macdonell@otago.ac.nz  jody.miller@otago.ac.nz 
   
 
 
This study has been approved by the University of Otago Human Ethics 
Committee. If you have any concerns about the ethical conduct of the research 
you may contact the Committee through the Human Ethics Committee 
Administrator (ph 03 479 8256). Any issues you raise will be treated in 
confidence and investigated and you will be informed of the outcome. 
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Appendix 3: Consent Form for Participants 
 

 
 Reference Number H13/118 

23 December 2013 

 
 

Nutritional assessment of older New Zealand adults in residential care 
homes 

 
CONSENT FORM FOR PARTICIPANTS 

 
I have read the Information Sheet concerning this project and understand 

what it is about.  All my questions have been answered to my 

satisfaction.  I understand that I am free to request further information at 

any stage. 

 
I know that: 

 
1. My participation in the project is entirely voluntary; 

 

2. I am free to withdraw from the project at any time without any 

disadvantage; 

 

3. Personal identifying information will be destroyed at the conclusion 

of the project but any raw data on which the results of the project 

depend will be retained in secure storage for at least ten years; 
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4.  I know that as a participant I will complete some questionnaires, 

with the help of the research dietetic student, and undergo 

measurements of cognition and physical function.  

 

5. I understand that the research dietetic student will access my medical 

records held at the rest home, to collect information on my general 

health and use of medications and dietary supplements. 

 

6. I understand the nature and size of the risks of discomfort or harm 

which are explained in the information sheet. 

 

7. The results of the project may be published and will be available in 

the University of Otago Library (Dunedin, New Zealand) but every 

attempt will be made to preserve my anonymity.  

 

8. At the end of the study, I consent to any remaining blood or urine 

samples being disposed of using:  

 

   Standard disposal methods, OR; 

 

   Disposed with appropriate karakia 

 

My signature indicates that I agree to take part in this project. 

 

 

............................................................ ............................... 

(Signature of participant)     (Date) 

 

 

This study has been approved by the University of Otago Human 
Ethics Committee. If you have any concerns about the ethical 
conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph 03 479 8256). Any 
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issues you raise will be treated in confidence and investigated and 
you will be informed of the outcome.  
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Appendix 4: Authorised representatives consent form 
 
 

Reference Number H13/118 
23 December 2013 

 
 

Nutritional assessment of older New Zealand adults in residential care homes 
 

CONSENT FORM FOR LEGAL GUARDIANS 
 
The person being asked to be in this research study may not be able to give consent to be in this 

study.  You are therefore being asked to give permission for this person to be in the study as 

his/her decision maker. In doing so, the following is understood: 

 

I have read the Information Sheet concerning this project and understand what it is about.  All 

my questions have been answered to my satisfaction and it is understand that both  

 

________________________________________  and myself are free to request further  
   (Participant’s name) 

 information at any stage. 

 

I know that: 

 
1. Participation in the project is entirely voluntary; 
 

2. The participant is free to withdraw from the project at any time without any disadvantage; 
 

3. Personal identifying information will be destroyed at the conclusion of the project but any 

raw data on which the results of the project depend will be retained in secure storage for at 

least ten years; 
 

4.  Either myself or the participant I will complete some questionnaires, with the help of the 

research dietetic student, and the participant will undergo measurements of cognition and 

physical function.  
 

5. I understand that the research dietetic student will access the participant’s medical records 

held at the rest home, to collect information on their general health and use of medications 

and dietary supplements. 
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6. I understand the nature and size of the risks of discomfort or harm which are explained in 

the information sheet. 
  

7. The results of the project may be published and will be available in the University of Otago 

Library (Dunedin, New Zealand) but every attempt will be made to preserve the 

participant’s anonymity.   
 

 

 

 

 

 

8. At the end of the study, I consent to any remaining blood or urine samples being disposed of 

using:  

 

   Standard disposal methods, OR; 

 

   Disposed with appropriate karakia  

 

 

 

My signature indicates that I agree for _______________________________ to take part in this 

project.      (Participant’s name) 

 

 

.............................................................................   ............................... 

       (Signature of legal guardian)      (Date) 

 
This study has been approved by the University of Otago Human Ethics Committee. If you have any concerns 

about the ethical conduct of the research you may contact the Committee through the Human Ethics 
Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence and 

investigated and you will be informed of the outcome. 
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Appendix 5: Newsletter for Participants  
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Appendix 6: Posters for Rest Home Recruitment 
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Appendix 7: Supper Recording Forms 
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Appendix 8: Eating Out Forms 
 

 



 98 

 

 

1. 
 

 


