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Abstract
Background/Objectives Diet is important in healthy ageing. Protein is essential for physical function, immunity, maintaining
quality of life and ability to live independently.
Subjects/Methods Protein intakes, sources and the protein content of meals and snacks among adults aged ≥65 years from
the 1995 National Nutrition Survey (n= 1960) and the 2011/12 National Nutrition and Physical Activity Survey (n= 2103)
were examined. Usual protein intakes were estimated using the National Cancer Institute method, and intakes and adequacy
were compared between the two surveys.
Results Participants reported a higher total protein intake in 2011/12 than 1995 (81.0 vs. 73.4 g, p < 0.001). Mean protein
intake per kg body weight (1995, 1.0 g/kg vs. 2011/12, 1.1 g/kg) and ability to meet the Australian (1995, 85% vs. 2011/12,
88%) and World Health Organisation (1995, 90% vs. 2011/12, 94%) protein requirements increased over time. Males >70
years or those with poor self-assessed health status were more likely to report inadequate protein intake compared with other
respondents. Higher protein intake was associated with greater consumption of vegetables, fruit, dairy products, meat and
alternatives and lower consumption of discretionary foods and alcohol. Participants obtained 17% of their protein intake
from breakfast, 30% from lunch, 43% from dinner and 10% from snacks. Main protein sources included lean red meat,
poultry and full cream milk.
Conclusion Specific dietary advice for older Australians, particularly older men and those with poor health, to promote
healthy food choices with adequate protein content is needed for disease prevention and maintenance of quality of life.

Introduction

Achieving a healthy diet with ageing can be challenging.
Decreased energy requirements in older age necessitates the
careful selection of nutrient-dense foods to ensure that a
high quality diet with adequate macro- and micro-nutrients
is chosen [1–5]. In addition, dietary intake and nutritional
status can be compromised by age-related physiological

changes such as early satiety, hypogeusia, anosmia, and
dental issues [6], as well as illness, and physical or psy-
chosocial limitations [7].

Nutrient reference values (NRVs) for dietary protein are
for healthy adults and are based on nitrogen balance studies
[8] and indispensable amino acid requirements [9]. In most
Western countries, protein recommendations for healthy
adults do not change with age, with exceptions in Australia
[10] and France [11] where protein recommendations
increase with age. International NRVs are presented in
Table 1 [10, 12].

Protein adequacy is also linked to protein quality,
determined by the balance, digestibility, absorption and
availability of essential amino acids for protein synthesis
and estimated by the digestible indispensable amino acid
score (DIAAS) [5]. DIAAS is based on a theoretical best
protein comparison. Scores for animal-sourced proteins
such as milk, eggs, and beef are highest (greater than 100),
compared to the lower DIAAS of most plant proteins [5].
Soy flour protein has a DIAAS of 89 [13] and chickpeas of
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83 [14]. It has been proposed that a DIAAS of >75 is
required for a minimum protein nutrition claim on packaged
foods, although high quality DIAAS scores are generally
>90 [5, 14].

In addition to amount and quality of protein, the meal
distribution of protein influences the concentration of cir-
culating amino acids, which subsequently may affect amino
acid uptake into muscle. There is evidence from short term
feeding studies that an age-related resistance of muscles to
protein synthesis exists, and that greater quantities of amino
acids and protein are required to initiate muscle protein
synthesis in older compared to younger adults [15, 16].
Studies have shown that ingestion of different protein
sources exerts different effects [17] and that 25–30 g protein
per meal may be necessary to promote post-prandial muscle
protein synthesis [15–17].

As diet quality may impact healthy ageing, knowledge of
food consumption patterns is important to guide health
policy and promotion. Although several studies have
assessed older Australian’s food intakes and diet quality
[18, 19], none have assessed intakes of large cohorts aged
over 65 years. With increasing evidence of the importance
of adequate protein intakes and diet quality, our study aims
were to examine the changes in protein consumption pat-
terns in Australians aged ≥65 years in 1995 and 2011/2012;
and specifically to 1. Determine protein intake and the
proportion of the population with inadequate protein
intakes; 2. Determine changes in protein quality and diet
quality 3. Describe meal occasions and diet quality asso-
ciated with protein intake. This analysis is necessary to
guide the development of nutrition policy for future aging
populations in Australia and elsewhere.

Methods

Australian nutrition surveys

The 1995 National Nutrition Survey (10,851 adults) and
2011–2012 National Nutrition and Physical Activity Survey
(9341 adults) collected dietary 24-hour recall information
on food and beverage intake, using multi-pass methods
during face-to-face interviews [20, 21]. A second recall was
collected in 10% (1995) and 63% (2011/12) of respondents
by telephone for statistical adjustment to estimate usual
intake. The scope and collection of dietary intake data were
mostly similar between the surveys with results weighted to
reflect the Australian population [21, 22]. Ethical approval
was granted by the Australian Government Department of
Health and Ageing Departmental Ethics Committee and
participants provided informed consent.

Health and demographic information

Data from adults aged ≥65 years from the 1995 (n= 1960)
and 2011/12 (n= 2103) surveys were used in this sec-
ondary analysis. Height, body weight (BW), and waist
circumference (WC) were objectively measured, whereas
demographic and health characteristics such as age, gen-
der, educational attainment, income, employment status,
country of birth, household size, self-assessed health and
smoking status were self-reported in interviews with
trained staff. Socio-economic quintiles were based on the
Socio-Economic Index of Disadvantage for Areas
(SEIFA), where lower quintiles indicated greater dis-
advantage [21].

Table 1 International nutrient reference values for protein for older adults

g/kg/BW/day Health Council of the
Netherlands (2001)

Institute of
Medicine
USA (2005)

NHMRC
Australia (2006)

WHO/
FAO/ UNU
(2007)

AFSSA
France (2007)

D-A-CH
Germany (2008)

Average Requirement 0.60 0.66 M:51–70 y:0.68 0.66 0.80 0.60

>70 y:0.86

F:51–70 y:0.60

>70 y:0.75b

Population
Reference Intake

0.80 0.80a M:51–70 y:0.84 0.83c 1.00 0.80

>70 y:1.07

F:51–70 y:0.75

>70 y:0.94d

aRecommended Dietary Allowance
bEstimated Average Requirement
cSafe level of intake
dRecommended Dietary Intake

NHMRC: National Health and Medical Research Council [10]; WHO/FAO/UNU: World Health Organisation/ Food and Agriculture Organisation
[12]; Agence Francaise pour la Sante et la Securite [12]; D-A-CH: Deutschland-Austria-Confoederatio Helvetica [12]
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The exposures and outcomes of interest were changes
between surveys of: protein intake (g, g/kg BW, %
energy); the proportion of adults meeting Australian and
World Health Organisation (WHO)/Food and Agriculture
Organisation (FAO) Estimated Average Requirements
(EAR) for protein (Table 1); food sources of protein and
protein quality (i.e. the percentage contribution of higher
quality animal sources of protein vs. lower quality plant
sources of protein); the contribution of protein at different
meal occasions; and differences in diet quality (i.e. intake
of five food group, discretionary choices, alcohol) of
participants with higher protein intake, and between
surveys.

Protein intake, usual intake and protein adequacy

Energy and protein intake data were obtained for each par-
ticipant from all foods and beverages consumed using Aus-
tralian Food and Nutrition Database (AUSNUT) 1999 and
2013 food composition databases, specifically developed for
the 1995 and 2011/12 surveys, respectively [23, 24]. Vita-
min/mineral supplements were not included. Mean protein
intakes (g/kg BW/day) and % energy, and food group intakes
were derived from the first day of dietary recall.

Usual intakes of protein (g/kg BW) were estimated
using the National Cancer Institute (NCI) method based
on two recall days [25, 26]. The distribution of the usual
intake of protein was estimated for age by gender using
the NCI’s ‘Usual Dietary Intakes: SAS Macros for Ana-
lysis of a Single Dietary Component’, MIXTRAN and
DISTRIB Macros. Covariates included intake day of the
week (weekend, weekday) and sequence of interview
(recall 1, recall 2). To estimate the within-person varia-
tion, and estimate the usual intake of protein, a minimum
sample size of 50 per sub-group is required. This was met
in both surveys and thus the differences in sample
sizes between surveys is not expected to alter the results
[21]. The proportion of participants meeting the Aus-
tralian [8] and WHO/FAO [5] protein requirements
were estimated with ‘usual intake’, using the cut-point
method [25, 26].

Food groups

Foods and beverages consumed were classified according
to sub-categories of the Australian Dietary Guideline
database and more broadly into five food groups (grains,
vegetables, fruit, dairy and alternatives, meat and alter-
natives) [27] or discretionary foods and beverages
[21, 22]. All mixed dishes were disaggregated into these
categories, using the AUSNUT 2011–13 recipe file
[28, 29]. Serves of alcohol (one serve containing 10 g
alcohol) were also reported separately.

Eating occasions

The 24-hour dietary recall collected detailed information on
all foods and beverages consumed on the previous day, from
midnight to midnight including time of consumption, and the
respondent’s name of eating occasion (e.g. breakfast) [22]. In
this study, main meals were analysed separately as ‘breakfast’
(including breakfast and brunch), ‘morning tea’, ‘lunch’,
‘afternoon tea’, and ‘dinner’ (included supper), while ‘others’
included meal occasions such as snacks, extended eating and
other unspecified eating records.

Misreporting

Misreporting of energy intake was identified in both surveys
[22] using the Goldberg cut-off method [30] with potential
under-reporting categorised as reported energy intake: basal
metabolic rate (EI:BMR) <0.87, plausible reporting as
0.87–2.67, and over-reporting >2.67. Respondents were
categorised by misreporting status for sensitivity analysis.
EI:BMR was used as a continuous variable for adjustment
in statistical analysis.

Statistics

Statistical analyses were performed using IBM SPSS Sta-
tistics for Windows statistical software package version 22.0
(IBM Corp, Armonk, NY, USA) and Statistical Analysis
Systems statistical software package version 9.4 (SAS
Institute, Cary, NC, USA). A P-value of <0.01 was con-
sidered statistically significant. All demographic, anthropo-
metric measures and differences in consumption between the
two surveys were analysed using chi-squared, independent t-
tests and ANCOVA. Protein intake (g, g/kg BW, % energy)
was adjusted for misreporting status. Total protein (g/kg
BW) was categorised into quartiles and adjusted by age,
gender, total energy intake, and potential energy misreport-
ing. Linear trend analysis was performed to assess the
relationship between quartile of protein intake and intake of
food groups. Linear regression was used to assess the change
in protein (g/kg BW) for socio-demographic factors for the
2011/12 survey population including age; gender; self-
assessed health status; country of birth; education; smoking
status; household size; employment status; income; and
SEIFA. Personal weighting factors were applied to ensure
the sample was representative of population estimates [31].
Most analyses required a BW measure (i.e. adjustments for
energy misreporting or calculating protein g/kg BW) and
participants with missing BW were excluded from analysis
that required BW. Sensitivity analysis were undertaken to
determine the impact of energy misreporting (excluding
implausible reporters) and missing data (inclusion of parti-
cipants without BW) on protein intake.
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Results

Characteristics of participants

Characteristics of the study population in 1995 and 2011/12
are described in Table 2. In 2011/12, a higher percentage of
participants were older, female, better educated, employed,
born overseas, lived alone, non-smokers, reported higher
perceived health status, compared to the 1995 survey.
Under-reporting of energy intake, BMI (27.1 vs 28.3 kg/m2,
p < 0.001) and WC (92.6 vs 97.4 cm, p < 0.001) of partici-
pants ≥65 years increased between/from 1995 to 2011/12.

Protein intakes and changes from 1995 to 2011–12

Protein intakes are shown in Table 3. Compared to 1995,
2011/2012 participants reported higher absolute protein
intakes (73.4 vs 81.0 g, p < 0.0001), protein intake per
kilogram BW (1.0 vs 1.1 g/kg BW, p < 0.0001), percentage
energy from protein (16.8% vs 18.6%, p < 0.0001) and
energy intake (7569 vs 7665 kJ, p= 0.0078). Concurrent
with increased protein consumption, the proportion of par-
ticipants with inadequate protein intake, indicated by
inability to meet the Australian EAR, decreased from 1995
to 2011/12 (15.1% to 12.0%), with >70 year old males
showing higher rates of inadequate intakes (24.0% to
22.3%). A similar pattern was seen when using the
WHO/FAO EAR (1995, 9.6% and 2011/12, 6.4%).

Protein quality and changes from 1995 to 2011/12

Food sources of protein by gender are described in Fig. 1.
Lean red meat (<10% fat) was the main protein source at
both times. Lean poultry displaced full-fat milk consump-
tion as the second largest protein source in 2011/12. Per-
centage energy from protein contribution by individual food
groups can be found in Supplementary Table 1. Overall,
there were minor changes noted in the food sources of
protein consumed from 1995 to 2011/12 (Table 4), with
small increases in the contribution from animal sources
(1995, 56.8% and 2011/12, 58.5%) and a corresponding
decrease from plant sources (1995, 41.7% and 2011/12,
39.9%). In 2011–12, highest sources of animal protein was
red meat (21.8%), followed by dairy foods (16.6%), poultry
(10.4%), fish (7.3%) and eggs (2.5%). Largest sources of
plant protein was from grains and cereals (22.5%), followed
by vegetables (11.2%), fruits (3.1%), nuts and seeds (1.4%)
and legumes (0.9%).

Protein intake and diet quality

At both times, protein intake (g/kg BW) was positively
associated with consumption of most foods from the five

food groups (vegetables, fruits, dairy products, and meat
and alternatives) and negatively associated with discre-
tionary foods and alcohol (Table 5).

Overall, vegetable consumption decreased, while meat and
alternatives and alcohol increased from 1995 to 2011/12.

Protein intake at meals

The composition of meals for protein and food groups is
shown in Supplementary Table 2. Breakfast and lunch were
more protein-dense (%E protein) in 2011/12 compared with
the previous survey. Overall, breakfast provided the least
protein (1995, 14.0 g and 2011/12, 14.3 g), followed by

Table 2 Characteristics of Australian National Nutrition Survey
participants, 1995 and 2011

1995 2011-12 Difference 1995
vs. 2011–12

n= 1960 n= 2103

Total Total p-value*

Demographics

Age (year) 72.6 73.5 <0.001

SD 5.7 6.4

Gender Male 46 43.3 <0.001

Country of birth Australia 72.2 67.4 <0.001

English-speaking countries 13.9 15.1

Others 13.9 17.5

Completed high school Yes 15.9 25.2 <0.001

Self-assessed health Excellent/very good 35.8 39.6 <0.001

Good 31.6 33

Fair/poor 32.6 27.3

Current smoking status Yes 10.8 8.4 <0.001

People in household 1 person 31.1 42.9 <0.001

2 people 59 50.1

3 or more 9.9 7

Employment status Employed 0.3 14.4 <0.001

National SEIFA quintiles Lowest 22.7 22.6 ns

2nd 22.8 23

3rd 18.4 19

4th 18.1 16

Highest 17.7 19.4

Anthropometrics

BMIa (kg/m2) 27.1 28.3 <0.001

SD 4.4 5.4

Body weightb (kg) 72.2 76.6 <0.0001

SD 14.1 16.7

Waist circumferencec (cm) 92.6 97.4 <0.001

SD 13.1 14.1

Dietary reporting

Potential mis-reporting Under-reporting 17.5 18.5 <0.001

Plausible reporting 81.4 80.1

Over-reporting 1.1 1.4

Missing body weight (%) 1.1 17

Categorical variables are reported as a proportion of the population
(%) continuous variables are reported as mean and standard deviation.

ns: not significant; SEIFA: Socio-Economic Index of Disadvantage
for Areas
a1995 n= 1863; 2012 n= 1712; b 1995 n= 1910; 2012 n= 1738
c1995 n= 1904; 2012 n= 1712
*Categorical variables: p-value from chi-squared analysis; continuous
variables: p-value from linear trend analysis
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lunch (1995, 22.6 g and 2011/12, 25.2 g, p < 0.01), with the
highest protein intake at dinner (1995, 35.8 g and 2011/12,
35.7 g). Protein intake at midmeals was low ranging from
3.3 to 6.3 grams per occasion in 1995 and 4.1 to 8.1 g in
2011/12.

Linear regression analysis

Lower income, living alone, poorer health status, lower edu-
cational attainment and lower SEIFA were all associated with
lower protein intakes (g/kg BW), with and without adjustment

Table 3 Protein intakes from
1995 to 2011 by age and gender,
adjusted by energy-
reporting status

1995 n =1910 2011-12 n =1738 Difference 1995 vs. 2011–12*

Total M F Total M F Total M F

Protein intake (g/day)

Total 73.4 83.2 65.5 81 90.1 72.9 <0.0001 <0.0001 <0.0001

SD 23.4 25.3 20.1 23.5 23.6 21.4

65–70 yrs 76.4 85.5 67.7 86.9 96.9 76.6 <0.0001 <0.0001 <0.0001

SD 23.9 25.2 20.5 23.2 22.8 21.3

71–80 yrs 71.9 82.3 64.2 78.9 87.9 71.3 <0.0001 <0.01 <0.0001

SD 22.8 25.2 19.4 23.2 24.2 20.7

≥ 81 yrs 69.1 78.3 63.3 73.3 77.5 70.3 ns ns <0.01

SD 21.8 23.3 19.7 23.2 22.3 22.5

Protein intake (g/kg BW/day)

Total 1 1.1 1 1.1 1.1 1.1 <0.0001 ns <0.0001

SD 0.3 0.3 0.3 0.3 0.3 0.3

65–70 yrs 1.1 1.1 1 1.1 1.2 1.1 <0.0001 <0.01 <0.01

SD 0.3 0.3 0.3 0.3 0.3 0.3

71–80 yrs 1 1.1 1 1.1 1.1 1.1 ns ns ns

SD 0.3 0.3 0.3 0.3 0.3 0.3

≥ 81 yrs 1.1 1.1 1 1.1 1.1 1.1 ns ns ns

SD 0.3 0.3 0.3 0.3 0.3 0.4

Energy from protein (%)

Total 16.8 16.6 17 18.6 18.1 19 <0.0001 <0.0001 <0.0001

SD 4.9 5.1 4.9 5 4.7 5.2

65–70 yrs 16.7 16.5 16.9 18.9 18.8 19.1 <0.0001 <0.0001 <0.0001

SD 4.9 5 4.8 4.7 4.5 4.9

71–80 yrs 17 16.7 17.3 18.5 17.9 19.1 <0.0001 <0.01 <0.0001

SD 5.1 5.2 5 5.2 5 5.3

≥ 81 yrs 16.4 16.6 16.2 17.9 17 18.5 <0.001 ns <0.0001

SD 4.6 4.4 4.6 4.8 4.2 5.2

Not meeting WHO AR (%)b

Total 9.6 8.2 10.8 6.4 5.1 7.5 0.0005 0.0102 0.012

65–70 yrs 9.5 8.2 10.8 5.8 3.8 7.6 0.0087 0.0123 0.1240

>70 yrs 9.7 8.2 10.8 6.9 6.0 7.5 0.0198 0.2147 0.6279

Not meeting Australian protein EAR (%)a

Total 15.1 16.5 14 12 14.8 10.2 0.018 0.356 0.0188

65–70 yrs 7.6 8.2 7.1 4.6 4.6 4.7 0.037 0.08 0.238

>70 yrs 21.1 24 19 17.4 22.3 13.7 0.024 0.447 0.0237

Note. Continuous variables are adjusted for energy-reporting status

BW body weight
aEAR: Estimated Average Requirements (g/kg/day) for Australians:

Males 65–70 years: 0.68; > 70 years: 0.86; Females 65–70 years: 0.60; > 70 years: 0.75 ns: not statistically
significant
bWHO AR:World Health Organisation: Average requirement 0.66 g protein/kg BW/day

*Proportions: p-values from chi-squared test; continuous variables: p-values from linear trend analysis
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for age and gender, but were non-significant after adjustment
for energy intake and/or energy misreporting status. In the
multiple regression model, only self-assessed health status was
associated with mean protein intake (g/kg BW) after adjust-
ment for age, gender, misreporting status and energy intake
(R2= 0.6162, p < 0.0001). Mean protein g/kg BW was posi-
tively correlated with self-assessed health status (p= 0.0016).

Sensitivity analysis

In unadjusted analyses including all respondents (Supple-
mentary Table 3), percentage energy from protein was similar

or higher, and g/kg BW/day and g/day were lower, compared
to the analysis adjusted by misreporting status. In unadjusted
analysis of plausible reporters only (Supplementary Table 4),
the percentages not achieving the Australian EAR were lower
(1995, 3.9% and 2011/12, 5.2%), but trends were similar
across surveys, ages and gender. No significant difference
was found when participants with and without BW were
included in the analysis for mean protein intake (g/day) (1995,
p= 0.675 and 2011/12, p= 0.126) or percentage energy from
protein (1995, p= 0.587 and 2011/2, p= 0.8364).

Discussion

Our findings show that protein intake as percentage of
energy and g/kg BW, energy intake, and BW in adults aged
≥65 years have increased since 1995. In 2011/12, 88% of
older Australians had adequate protein intake. However, a
small percentage (12%) did not achieve the Australian EAR
for protein, with males and those aged >70 years more
likely to have inadequate intake. Comparisons with the
WHO/FAO recommendations show 6% of Australians did
not meet the WHO/FAO EAR for protein in 2011/12.
Protein intake was positively correlated with intake of foods
from the five food groups at both times, excepting grains,
indicating better diet quality. Further, protein intake as g/kg
BW daily was positively correlated with self-assessed
health status.

Australian older adults are higher protein consumers
compared with many other countries; however, comparing
intakes needs to consider the similarity and likely differences
due to the dietary method used. American males and females
aged 60–69 years consumed 90 and 65 g/day from 2013/14
National Health and Nutrition Examination Survey data [32]

Fig. 1 Food sources of protein by gender. Lean red meat has fat
content <10%; Lean poultry has fat content <10%; Non-lean red meat
has fat content >10%. Other whole vegetables include whole vege-
tables categorised as ‘Other vegetables’ by the Australian Dietary

Guidelines, such as tomato, celery, sprouts, zucchini, squash, avocado,
capsicum, eggplant, mushrooms, cucumber, okra, and pumpkin. WG/
HF: wholegrain/high fibre Ref/LF: refined grain/low fibre

Table 4 Proportion of protein contribution (%) by source

Protein source Mean

1995 2011/12

Animal sourced foods

Red meats 22.7 21.8

Poultry 6.1 10.4

Fish and seafood 5.4 7.3

Milk 13.3 10.9

Cheese 3.7 3.9

Yoghurt 0.8 1.2

Eggs 2.3 2.5

Plant sourced foods

Grains and cereals 24.3 22.5

Vegetables 12.4 11.2

Fruit 3.5 3.1

Nuts and seeds 0.7 1.4

Legumes and tofu 0.7 0.9

Note: all categories includes processed and unprocessed and all
fat types
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which used a similar one day multi-pass 24-hour recall
method, compared to 99 and 77 g/day for Australians aged
65–70 years in 2011/12; with a similar pattern noted in those
aged ≥71 years. Percentage energy from protein was also
higher in Australia (18.6%) compared to America (16.0%)
[33]. Participants aged ≥85 years in the British Newcastle
85+ Study [34], used 2 days of multi-pass 24-h recalls,
indicating that British elderly consumed less protein than
Australians aged ≥81 years (mean 0.99 vs 1.1 g/kg BW/day).

Consistent with our Australian data, males in other
countries also consume more protein than females, with
higher daily protein intakes for American adult males than
females, aged 60–69 years [32]. The European Prospective
Investigation into Cancer and Nutrition study in those aged
65–74 years, used one 24-hour recall and found intakes
varied across Europe, with the highest intake in Spain (140
vs 86 g/day) and lowest in Greece (79 vs 57 g/day) [35].
Older Australian men (mean 81.4 years age) in the Concord
Health and Ageing in Men study, with dietary intake
assessed using diet history reported a median protein intake
of 99 g/day [19], similar to our findings.

The majority of older adults met their protein needs;
however, even with this higher protein intake, in 2011/12,
12% of older Australian adults and 22.3% of males aged
>70 years did not meet the Australian EAR, while 6% did
not meet WHO/FAO AR for protein. This discrepancy in
rates of those not meeting recommendations was due to the
higher EAR in Australia for those >70 years compared with
the Average Requirement given by the WHO/FAO. For
example, the EAR for males >70 years in Australia is

0.86 g/kg BW/day compared to the WHO/FAO Average
Requirement of 0.66 g/kg BW/day. The only significant
factor associated with protein intake as g/kg BW was self-
assessed health status, suggesting that protein intake
declines with illness and difficulties managing activities of
daily living, common issues in aging. There is some evi-
dence that there may be benefits of higher protein intakes in
protecting against the development of age-related syn-
dromes including sarcopenia and frailty [15, 36–38]; how-
ever the evidence is mixed [39].

We found that 59% of protein came from high quality
protein foods, mainly meat, fish, poultry and products,
while 40% was provided by plant foods. This is similar to
other Western countries [40] and to Dutch community-
dwelling elderly [4]. The main food groups contributing to
protein intake at both times were similar, but Australians
increased fish, seafood and poultry consumption in 2011/12
[41], while protein intake from dairy and grain foods
decreased. The percentage contribution of lean red meat
was similar, and remains the main contributor to protein
intake, providing ~14% of total intake daily. Lean red meat
is a nutrient-dense food containing essential nutrients, such
as zinc and vitamin B12, but high intake is associated with
increased rates of colorectal cancer [42], stroke [43, 44] and
coronary heart disease [44].

Meal patterns remained similar at both times, with the
smallest protein intakes at breakfast and largest at the eve-
ning meal, which is similar to other studies [4, 16]. Some
researchers have suggested that 25–30 g protein per meal
may be a dietary strategy to help maintain muscle mass and

Table 5 Dietary sources of protein by quartiles of protein intake (grams/kg body weight/day), from 1995 to 2011 (Mean and SD)

Quartile protein intake
(g/kg BW)

a 1995 (n =1910) 2011–12 (n =1738)

Q1 Q2 Q3 Q4 Total Trend p-value* Q1 Q2 Q3 Q4 Total Trend p-value*

≤0.83 0.84–1.06 1.07–1.34 >1.34 ≤0.86 0.87– 1.1 1.20–1.42 >1.42

Food intake

Grains (g) 190 188 209 213 196 0.082 197 191 188 178 184 0.48

SD 174 145 143 174 141 172 146 142 170 142

Vegetables (g) 225 272 291 381 283† <0.0001 199 226 246 286 233† <0.0001

SD 227 189 187 228 193 233 197 192 230 194

Fruit (g) 213 240 256 209 226 0.006 209 218 191 237 212 0.048

SD 280 233 230 280 224 260 221 215 257 226

Dairy products (g) 211 279 285 318 264 <0.0001 214 234 278 289 259 0.0002

SD 267 222 220 267 228 271 230 224 268 229

Meat and alternatives (g) 48.4 92.6 134 223 115† <0.0001 59.9 114 177 266 141† <0.0001

SD 103 85.6 84.6 103 106 121 103 100 120 107

Discretionary choices (serves) 5.6 4.6 4.0 2.6 4.4 <0.0001 5.4 4.8 3.9 2.6 4.3 <0.0001

SD 2.6 2.1 2.2 2.4 2.2 3.0 2.5 2.4 2.9 2.5

Alcohol (g) 13.8 10.3 8.9 4.3 9.6† <0.0001 21.2 14.0 13.6 5.5 13.0† <0.0001

SD 21.1 17.7 17.5 21.2 21.4 29.3 24.8 24.2 29.0 21.3

Note. All values adjusted for age, gender, energy intake, energy intake and misreporting status BW body weight

*p-values for trend across quartiles with ANCOVA
†p-value differences 1995 to 2011/12: p < 0.0001
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function in older people [16, 45] but to date there are few
studies [46] and more research is needed.

Diet quality of older people overall has changed between
1995 and 2011/12, with decreased vegetable consumption
[47], but increased consumption of meat and alternatives,
fruit, and alcohol. In our study, those with higher protein
intakes (g/kg BW) had better quality diets, including more
vegetables, dairy products, and meat and alternatives, and
lower consumption of discretionary foods, beverages and
alcohol. We found no change in daily discretionary foods,
however, at an average of 4 serves per day, this exceeds the
recommended maximal two serves daily [27].

Energy intake overall increased from 1995 to 2011/12,
corresponding to higher BW. Energy intake at meals was
similar at both times for lunch and dinner, but energy intake
at breakfast decreased while ‘other’ eating occasions
increased. Snacking frequency has been positively asso-
ciated with discretionary food and added sugar intake in
men [48] and suggests more research into the snacking
behaviours of older people is warranted to assist in the
development of healthy snacking messages.

This study is the first to provide results on protein intakes
in a large representative sample Australians aged ≥65 years.
Survey differences were apparent but these reflected changes
in socio-demographic characteristics from 1995 to 2011/12.
The coding, retention and the use of adjustment techniques,
means that all data were retained. The use of 24-hour dietary
recall allowed people to report detailed food and beverage
consumption and all mixed dishes were disaggregated to
account for completeness of the five food groups.

Energy under-reporting was common in both surveys, with
a small but significant increase from 1995 (17.5%) to 2011/12
(18.5%). Consistent with the general population, overweight
or obese participants were more likely to under-report energy
intake [49]. Despite this, energy and protein intake increased
between the surveys. Validation studies using biomarkers
have demonstrated that dietary energy intake is under-
reported to a greater extent than protein intake, indicating
that foods higher in fat, carbohydrate and alcohol are more
likely to be under-reported and protein is more accurately
represented in dietary surveillance [50], and may reflect social
desirability bias. Given this, our findings clearly indicate the
need to prioritise and encourage consumption of nutrient-
dense foods, particularly for those that would benefit from
higher protein intake or improved diet quality.

Conclusions

This study demonstrates increased protein intake, energy
intake and BW in older Australians since 1995. Even with
increased BW, protein intake as g/kg BW increased; how-
ever, 12% of older Australians did not achieve their

recommended intake for protein. Poorer self-assessed health
status was associated with lower protein intake.

Older age is a time of increasing disease risk, but ade-
quate protein intake and good diet quality may help to
alleviate some consequences of age-related disease risk.
Specific nutritional advice for older Australians is needed in
order to promote healthy food choices and their specific
benefits for disease prevention and quality of life.
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