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Evaluating and simulating long-term care 2
menus to meet nutrient- and food-based
standards
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Abstract

Background Most provinces require long-term care (LTC) home menus to meet nutrient requirements and align
with Canada’s food guide (CFG-2019). However, compliance remains challenging for dietitians and food service staff
due to limited tools and guidance to support implementation in practice. This study evaluated current and simulated
LTC menus against nutrient- and food-based standards to identify the characteristics of menus meeting both
requirements.

Methods A database of 1,365 menu items from a four-week LTC menu cycle provided by a major North American
foodservice company was used to simulate 10,000 one-day LTC menus. Compliance with LTC-specific nutrient targets
and alignment with CFG-2019 were assessed. Menus meeting both standards were further evaluated using the
Canadian Food Scoring System (CFSS) and Healthy Eating Food Index (HEFI)-2019.

Results Current LTC menus (n=28) met most macronutrient and 10 micronutrient targets, with a mean HEFI-2019
score of 45.3/80 (57%), below the desired 75% compliance threshold. Of the 10,000 simulated menus, 28 met all
nutrient-based targets and six met both nutrient- and food-based standards. These compliant menus provided an
average of 2,857 kcal, 107 g protein, 32 g fibre, and a mean HEFI-2019 score of 61.7/80 (77%). On average, 58% of
menu items were classified as “Good & Excellent” according to the CFSS, with approximately 10 serving equivalents of
fruits and vegetables, 2.5 of whole grains, and 5 of protein foods.

Conclusion Although provincial regulations require LTC menus to comply with both nutrient- and food-based
standards, full compliance was not achieved using foods available from a single large provider. Nutrient-compliant
menus were characterized by higher energy provision and greater nutrient density, underscoring the need for more
healthy options and practical supports, including LTC-specific planning tools, food guide serving benchmarks, and
accessible resources to facilitate routine menu planning and regulatory compliance.
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Background

Long-term care (LTC) residents are among Canada’s
most vulnerable populations, with malnutrition affecting
up to 60% [1, 2]. As Canada transitions to a “super-aged”
society by 2040, with more than 20% of the population
aged 65 years or older, the demand for LTC will grow
sharply, from an estimated 380,000 residents in 2020 to
over 600,000 by 2031 [3, 4]. Ensuring adequate nutrient
intake for this rapidly expanding population is there-
fore an urgent public health priority. While factors such
as poor oral health, reduced appetite, and chronic dis-
ease contribute to the risk of malnutrition, the food
environment within LTC plays a central role [5, 6]. This
includes not only the nutritional composition and vari-
ety of foods offered but also how meals are prepared,
presented, and served, as well as the institutional poli-
cies that guide these practices. Because LTC residents
rely almost entirely on the meals and snacks provided,
their nutritional intake depends directly on the quality
and composition of the menu [7, 8]. However, structural
barriers, such as limited budgets, staffing shortages, and
rigid procurement systems, often hinder menu planning
in LTC homes, making it difficult to align menus with
national dietary guidelines and residents’ needs [9, 10].
These challenges highlight the need for practical rec-
ommendations and resources to improve menu quality
and ensure residents receive foods and fluids that meet
energy and nutrient requirements, thereby supporting
physical health, functional ability, and mealtime satisfac-
tion, which are key contributors to quality of life in LTC
[9-12].

Current menu planning practices in most LTC homes
must adhere to provincial regulations that follow the
Dietary Reference Intakes (DRI) and Canada’s food guide
(CFG) [13-15]. DRI are considered a nutrient-based
approach that estimates the amount of nutrients required
to maintain good health [16], whereas CFG is a food-
based approach that refers to the types and amounts of
a variety of foods to maintain good health [15]. Dietitians
of Canada recommends that LTC menus must meet 100%
of the recommended targets for macronutrients (energy,
protein, fibre, carbohydrates) and sodium, and at least
75% of the Recommended Dietary Allowance (RDA) or
Adequate Intake (AI) for micronutrients per day [13,
17]. Since DRIs are established for healthy individuals,
applying them to LTC populations, who often experience
multiple comorbidities, reduced appetite, and increased
nutrient needs, requires a conservative approach [17,
18]. Accordingly, nutrient targets are set to reflect the
highest recommended intakes within this age-sex group
to ensure adequacy across all residents, consistent with
Dietitians of Canada’s recommendations [13, 17].

Despite these requirements, nutrient intakes among
LTC residents frequently fall below recommended levels
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[1, 2, 19, 20]. Menu analyses report shortfalls in energy,
protein, fibre, vitamin D, vitamin E, folate, and potas-
sium, even when supplements are provided [21]. These
inadequacies are clinically significant, contributing to
reduced bone and muscle strength (vitamin D, calcium,
protein), impaired immune and cognitive function (vita-
min E, folate), and increased risk of hypertension and
cardiovascular disease (potassium, magnesium) [22]. A
multisite Canadian study analyzing menus from 32 LTC
homes across four provinces found that 9 of 22 nutrients
assessed did not meet the DRIs [6]. Even with oral nutri-
tion supplements, over one-quarter of LTC residents
failed to achieve recommended intakes for several vita-
mins and minerals, including fibre, calcium, magnesium,
potassium, zinc, folate, and vitamins B6, D, E, and K [6].

Canada’s food guide (CFG), required by provincial
regulations for LTC home menu planning, provides food-
based guidance to support healthy eating through a bal-
anced intake of vegetables and fruits, whole grains, and
protein foods [15]. The previous 2007 version of CFG
offered age- and sex-specific serving recommendations
to help quantify intake [23], whereas the more recent
2019 version shifted to a proportion-based plate model
that emphasizes dietary patterns and higher-quality
food choices, including increased consumption of plant-
based protein foods and whole grains [15]. While the
plate-based model promotes healthier dietary patterns,
it presents challenges for dietitians and food service
staff in institutional settings, where quantitative targets
are needed for menu planning and regulatory compli-
ance [12, 13, 24]. In practice, LTC menus continue to
rely heavily on animal-based proteins, refined grains,
and prepared vegetables or fruits, with limited use of
whole grains and plant-based protein sources [25]. Con-
sequently, overall food quality in LTC remains subopti-
mal, with only 52.8% of menu items classified as “Good”
or “Excellent” according to CFG-2019 [15, 26]. Further-
more, CFG-2019 may not fully address nutrients of con-
cern for older adults, such as protein, vitamin D, and
calcium, which remain insufficient even when current
dietary guidance is followed [20].

To assess alignment with CFG-2019, several validated
tools have been developed. The Healthy Eating Food
Index (HEFI-2019) is a validated dietary assessment tool
developed in collaboration with Health Canada to opera-
tionalize and evaluate overall diet adherence to CFG-
2019 using total daily intake data [27]. The Canadian
Food Scoring System (CFSS) complements this approach
by evaluating whether individual food items meet CFG-
2019 recommendations using a nutrient profiling model
developed using a similar approach to HEFI-2019 [28].
These tools can be used to assess LTC menus for align-
ment with CFG-2019 recommendations and nutrient
requirements, identify gaps at both the menu and food
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levels, and support menu planning that better meets the
nutritional needs of LTC residents. Therefore, the objec-
tive of this study is to evaluate current and simulated LTC
menus from a single provider against these standards and
identify menu characteristics compliant with both nutri-
ent and food-based guidelines.

Methods

Data source

Data for this study were derived from a four-week LTC
menu cycle provided by a major North American food
service company. The provider supplied detailed menu
items and corresponding nutritional composition data
representative of foods typically offered to LTC residents.
The menus were designed for the general LTC population,
typically older adults aged 70 years and above, following a
regular diet without dietary restrictions or modifications,
as described in detail elsewhere [26]. While the num-
ber of LTC homes served is proprietary, major foodser-
vice providers collectively serve about 46% of Canadian
institutions, with LTC accounting for 14% of institutional
foodservice sales [29]. The database contained 1,365
menu items, including duplicates across menu cycles,
corresponding to 342 unique offerings: foods (n=131),
recipes (defined as “prepared meals with more than
one ingredient”) (n=205), and beverages (1=6). Bever-
ages were available at all eating occasions and included
water, milk, coffee or tea, and juice (typically 100% fruit
juice, with fruit drink containing added sugar occasion-
ally offered). Dietary supplements and meal replacements
were excluded, consistent with a food-first approach rec-
ommended by Dietitians of Canada [13]. Both fresh and
pre-made foods were represented in the dataset, as deter-
mined from the provided nutritional composition data.
Nutrient information for menu items was sourced from a
leading North American food service provider using GS1
standards (Brussels, Belgium), an internationally recog-
nized system for standardized product identification and
data exchange across the food industry. Missing nutrient
values were supplemented with the 2015 Canadian Nutri-
ent File, a comprehensive national food composition
database for foods commonly consumed by Canadians,
by manually matching LTC menu items to corresponding
food descriptions [30].

Menu generation

LTC menus are typically planned over a 3- to 6-week
cycle; however, each day is evaluated against CFG stan-
dards and nutrient targets to ensure compliance with the
DRI as per provincial regulations [13]. Because compli-
ance is assessed daily, a simulation algorithm was devel-
oped in R version 4.3.3 (R Foundation for Statistical
Computing, Vienna, Austria) to generate 10,000 one-
day menus (Fig. 1). Each simulated menu included three
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meals (breakfast, lunch, dinner) and three snacks (morn-
ing, afternoon, evening), following predefined menu
planning rules (S1 Table 1) and drawing from the LTC
menu database of 1,365 total items. Meals were struc-
tured to include a main entrée (typically a mixed dish
of protein and carbohydrate), a side carbohydrate (e.g.,
grain or potato), one or more sides of vegetables and/or
fruit, an additional protein item (if not already present),
and accompanying beverages. Conditional components,
such as condiments or sauces, were included as appro-
priate. Two to three different types of beverages were
included per meal, consistent with LTC practices of offer-
ing both nutrient-containing (e.g., milk, juice) and non-
nutritive (e.g., water, tea, coffee) fluids at and between
meals [10].

The frequency of each menu item was constrained by
minimum and maximum thresholds based on dietitian
expertise and dietary judgment, LTC menu-auditing
tools [10, 13], and sample menu patterns to promote vari-
ety and maintain nutritional balance. Reference Amounts
(RA), defined in Health Canada’s Table of Reference
Amounts for Foods, are standardized serving sizes rep-
resenting the typical quantity of food consumed in one
sitting and are used in nutrition labelling regulations [31].
In LTC settings, RAs are used as planning standards to
ensure that menus meet the DRI and CFG, while also
supporting standardized recipes, procurement, and qual-
ity assurance across facilities [32]. Although LTC resi-
dents may consume smaller portions in practice [12, 33],
standardized serving sizes are used for menu planning
and evaluation, while actual portions are individually
adjusted by dietitians based on residents’ needs, prefer-
ences, and intake patterns [12, 32, 34]. The HEFI-2019
also uses RA as the reference metric to assess adherence
to CFG [27, 31].

Menu assessment

Each simulated one-day menu was evaluated for compli-
ance with nutrient requirements and CFG through a two-
step approach.

First, a nutrient-based assessment was conducted using
LTC-specific daily nutrient targets outlined in Dietitians
of Canada’s Menu Planning in Long-Term Care with Can-
ada’s Food Guide (2019) [13]. Menus were evaluated to
meet 100% of the macronutrient (energy, protein, fibre,
carbohydrates) and sodium targets, and at least 75% of
the RDA or Al for micronutrients, averaging 100% across
the full menu cycle [13]. These nutrient targets were
derived from the DRI for males aged 70 years and older,
following Dietitians of Canada and DRI recommenda-
tions for LTC menu planning [13, 14]. The use of RDA
values aligns with Health Canada’s population coverage
principle used in establishing Daily Values for nutrition
labelling, which selects the highest recommended intake
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n=1,356 menu items
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All Simulated Menus

n=10,000 one-day menus

Nutrient-Based Standards
Dietitians of Canada’s targets derived from DRI values

Step 1a: Does the menu meet 100% of macronutrient and sodium
targets?
|

YES NO

y
Step 1b: Does the menu meet 75% of RDA/AI?
I

YES NO

v

Food-Based Standards
CFG-2019

Step 2: Does the menu have a HEFI-2019 score of at least 75%?
]

YES NO

v
Simulated Menu Meeting Nutrient- and Food-Based Standards

Fig. 1 Overview of the LTC menu simulation and assessment process. A total of 10,000 one-day menus were simulated using current LTC menu items
(n=1,356) derived from a four-week sample menu cycle provided by a major North American foodservice provider. Simulated menus were first evaluated
against nutrient-based standards established by Dietitians of Canada, which are informed by DRI values. Step 1a assessed whether menus met 100% of
macronutrient and sodium targets, while Step 1b evaluated whether menus met at least 75% of the RDA or Al for micronutrients, as the RDA is recom-
mended in LTC by Dietitians of Canada to avoid underestimating requirements in this nutritionally vulnerable population [13]. Menus that met both
nutrient-based criteria were then assessed for food quality using the HEFI-2019, based on alignment with CFG-2019. Menus with HEFI-2019 scores of at
least 75% were considered fully compliant with both nutrient- and food-based standards. Abbreviations: Al, Adequate Intake; CFG, Canada’s food guide;
DRI, Dietary Reference Intake; HEFI-2019, Healthy Eating Food Index 2019; LTC, long-term care homes; RDA, Recommended Dietary Allowance

within a population group to ensure adequacy for nearly  experience multiple comorbidities, reduced appetite, and
all individuals [35]. Applying this same rationale in LTC  elevated nutrient needs. Consistent with this approach,
provides a conservative benchmark suitable for a nutri- nutrient targets were based on the DRI for males aged
tionally vulnerable population, where residents often 70 years and older, as this age—sex group has the highest
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nutrient requirements and therefore establishes higher
target values to support adequacy across residents [36].
While individual nutrient needs may vary by sex, age,
body weight, and clinical status [37], these are addressed
through dietitian-led individualized nutrition care fol-
lowing menu implementation [13]. Sodium was assessed
using a pragmatic threshold of 3,500 mg/day, reflecting
current LTC menu patterns [38]. Although higher than
the Chronic Disease Risk Reduction Intake (CDRR) of
2,300 mg/day, this limit balances chronic disease risk
with menu feasibility, palatability, and resident satisfac-
tion [38, 39]. Nutrients with low feasibility for compli-
ance (< 10% of menus meeting thresholds) were excluded
from the compliance criteria, as achieving adequacy with
existing food items was unrealistic. For example, vitamin
D was excluded because no menus met the target; this
aligns with national recommendations for adults aged
over 50 years to obtain vitamin D through supplementa-
tion [40].

Second, a food-based assessment evaluated the nutri-
ent-compliant menus for alignment with CFG-2019 using
the HEFI-2019 [27]. HEFI-2019 evaluates overall diet
alignment with CFG-2019 using ten components: Veg-
etables and fruits, Whole-grain foods, Grain foods ratio,
Protein foods, Plant-based protein foods, Beverages,
Fatty acids ratio, Saturated fats, Free sugars, and Sodium
[27]. Scores range from O to 80, with higher scores indi-
cating greater adherence to the recommendations of
CFG-2019 [27]. Menus scoring at least 75% were consid-
ered compliant with CFG-2019, representing meaning-
ful improvement over typical scores among free-living
older adults (46+8.9, 58%) [20] and aligning with the
75% nutrient adequacy threshold used for micronutri-
ents [13]. This cutoff provides a balanced and conserva-
tive benchmark for assessing menu quality and feasibility
within LTC homes.

Characterizing nutrient- and food-compliant simulated
menus

Menus that met both nutrient requirements and CFG-
2019 were further evaluated using the CFSS and the
HEFI-2019. The CFSS is a nutrient profile model that
ranks the healthfulness of individual foods based on
CFG-2019 recommendations using a process similar to
HEFI-2019. It follows a three-step process: (1) foods are
classified into nutritious food categories and assigned
points based on adherence to CFG-2019 recommen-
dations; (2) points are deducted for levels of saturated
fat, sugars, and sodium according to thresholds from
Canadian front-of-pack labeling regulations; and (3)
a final score is calculated from the first two steps range
(10-100), classifying foods into one of five categories:
“Very Poor,” “Poor,” “Fair;” “Good,” or “Excellent” choice
[28]. For menus that met both standards, CFSS scores
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were summarized at the menu level into three catego-
ries: “Good & Excellent,” “Fair,;” and “Very Poor & Poor,’
reflecting the overall quality of the foods offered. The
HEFI-2019 was used to assess overall dietary alignment
with CFG-2019 and to estimate serving equivalents for
key food groups, including Vegetables and Fruits, Whole-
grain Foods, and Protein Foods. Serving equivalents were
expressed using RA, the standardized unit used in HEFI-
2019 to quantify food group intake [27, 31].

Statistical analysis

All statistical analyses were conducted using R version
4.3.3 (R Foundation for Statistical Computing, Vienna,
Austria). Descriptive statistics were used to summa-
rize the nutrient and food-based characteristics across
four menu groups: (1) 28 current LTC one-day menus
provided by a major North American food service pro-
vider, (2) all 10,000 simulated one-day menus, (3) simu-
lated menus meeting all nutrient-based targets, and (4)
simulated menus meeting both nutrient- and food-based
standards. For each group, mean values and standard
deviations were calculated, and the number and propor-
tion of menus meeting nutrient and food-based targets
were reported. For menus meeting both standards, CFSS
scores were used to categorize food quality as “Good &
Excellent,” “Fair; or “Very Poor & Poor” by meal level,
and food group servings were estimated using HEFI-2019
[27, 31].

Results

Characteristics of a sample of current LTC menus (n=28)
Current LTC menus in the LTC database provided an
average of 2,849 kcal and 116 g of protein per day, meet-
ing DRI targets (Table 1). Fluids averaged 2,350 mL, and
fat contributed 33% of total energy, within the 20-35%
Acceptable Macronutrient Distribution Range and con-
sistent with the 30-35% target recommended to sup-
port energy density and palatability in LTC menus.
Fibre (32 g) met the 30 g minimum, whereas saturated
fat (51 g) exceeded the <10% of energy benchmark set
by CFG-2019 [15]. Major contributors to saturated fat
intake included dairy products (24.5%), combination
dishes (24.1%), and bakery products (21.4%). Sodium
was high at 3,089 mg, exceeding the CDRR of 2,300 mg
but remaining below the upper threshold of 3,500 mg
used in LTC menu planning. Several micronutrients
exceeded targets (e.g., iron, magnesium, vitamins A and
C), whereas the food-based assessment indicated subop-
timal with CFG-2019, with a mean HEFI-2019 score of
45.3 (65%), falling below the 75% compliance threshold.

Characteristics of all simulated menus (n=10,000)
Of the 10,000 simulated menus generated from combina-
tions of menu items from the sample of the current LTC
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menus in the database, all menus met nutrient targets
for zinc, selenium, calcium, copper, iron, and phospho-
rus, with high compliance for magnesium (99%), thiamin
(99%), vitamin B6 (99%), and potassium (96%) (Table 1).
Fewer menus met targets for fibre (27%), vitamin A
(20%), sodium (56%), and energy (66%). On average, sim-
ulated menus scored 51.6 (68%) for HEFI-2019, falling
below the 75% threshold for food-based compliance.

Characteristics of the nutrient-compliant simulated menus
(n=28)

A total of 28 of the simulated menus met all nutrient-
based targets (excluding vitamin D). These menus aver-
aged 2,790 kcal, 2,227 mL of fluids, 111 g of protein, and
33 g of fibre (Table 1). Fat contributed 32% of energy,
and sodium averaged 2,919 mg, which is below the LTC-
specific upper limit of 3,500 mg but exceeds the CDRR
threshold of 2,300 mg per day [39]. Micronutrient lev-
els were adequate, with calcium (1,550 mg), potassium
(4,815 mg), vitamin C (196 mg), B12 (7.1 pg), folate
(642 pg), magnesium (487 mg), iron (15 mg), and zinc
(15.7 mg) all meeting or exceeding target values. The
mean HEFI-2019 score was 55.4 (69%), falling below the
75% threshold for food-based compliance.
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Characteristics of the nutrient- and food-compliant
simulated menus (n=6)

Six menus met both nutrient- and food-based stan-
dards (S2 Table). These menus provided an average of
2,856.5 kcal, 2,233 mL of fluids, 107 g of protein, and
32% of energy from fat, all within target ranges (Table 1).
Fibre met the 30 g target (32 g), whereas sodium intake
(3,083 mg) was below the 3,500 mg upper limit but
remained well above the CDRR [39]. Most micronutri-
ents met or exceeded requirements, including calcium,
iron, vitamins A, B1, B2, B3, B6, C, E, folate, and mag-
nesium. The HEFI-2019 score averaged 61.7 (77%), above
the 75% threshold for food-based compliance.

The six compliant menus showed a distribution of
menu items offered across CFSS categories (Fig. 2). On
average, 58.1% of menu items in the compliant menus
were classified as “Good & Excellent;” followed by 24.5%
as “Fairy and 17.3% as “Very Poor & Poor” Breakfast and
dinner had the highest proportions of “Good & Excel-
lent” items (68.9% and 61.9%, respectively), including
items such as oatmeal and fruit (e.g., bananas, apples)
at breakfast and vegetable sides (e.g., steamed aspara-
gus) at dinner. Morning and afternoon snacks had the
highest proportions of “Fair” items (33.3% and 38.9%,
respectively), such as cookies and muffins. Lunch had the
highest proportion of “Very Poor & Poor” items (25.7%),

100% -
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£ E 80% - ®m Good & Excellent
8 s 70% A @ Fair
-8
S5 60% - O Very Poor & Poor
£E 0%
52 40% A
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Fig. 2 Proportion of menu offerings by the Canadian Food Scoring System category across six nutrient- and food-based compliant menus (n=6). Menu
items from six simulated LTC menus that met both nutrient-based and food-based standards were categorized using the CFSS as “Good & Excellent,Fair,’
or“Very Poor & Poor” Abbreviations: CFSS, Canadian Food Scoring System; LTC, long-term care homes
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Table 2 Canada’s food guide 2019 serving estimates derived from the Healthy Eating Food Index-2019 component scores of six

nutrient- and food-based compliant menus (n=6)

HEFI-2019 Component

Mean HEFI-2019 Scores for Compliant

Estimated Number of CFG-2019 Servings

Menus? Required to Meet HEFI-2019 and DRI Targets®
Total HEFI-2019, /80 61.7 (77%)
Fruit & vegetables, /20 153+18 99+16RA
Whole grains, /5 20+16 25+19RA
Whole grain / grain foods ratio, /5 47+06 Choose whole grains more than refined grains
Protein foods, /5 49+0.1 46+1.1RA
Plant-based protein foods, /5 05+08 03+£0.6RA
Beverages, /10 89+0.7 Choose water, unsweetened coffee, tea, or lower fat
milk where possible
Unsaturated/ saturated fatty acid ratio, /5 30+10 Choose foods with healthy fats
Saturated fats /5 40+08 < 10% of total calorie intake
Free sugars, /10 10.0+0 < 10% of total calorie intake
Sodium, /10 82110 Try to limit intake < 2,300 mg

Values shown as mean+standard deviation. *Mean HEFI-2019 scores summarize overall diet quality among compliant menus (n=6) that met both nutrient- and
food-based standards. Estimated CFG-2019 daily recommendations were derived using Health Canada’s Table of Reference Amounts for Foods (RA) [31] and
supplemented with qualitative recommendations for components without defined RA (e.g., fat quality, saturated fat, sodium). PEstimated CFG-2019 servings
represent the number of daily servings required for menus to meet HEFI-2019 component scores and DRI targets. HEFI-2019 scores were converted to estimated
servings by scaling scores to the maximum possible for each component, adjusting for the recommended CFG-2019 plate proportion, and multiplying by the total
RA of food provided. For example, a score of 15.3 out of 20 for fruits and vegetables equates to approximately 9.9 servings per day based on the recommended
50% plate allocation and average total menu RA. Abbreviations: CFG Canada’s food guide, HEFI-2019 Healthy Eating Food Index-2019, LTC long-term care homes, RA

reference amounts

driven by the inclusion of desserts (e.g., lemon bars) and
processed meat side items (e.g., peameal bacon). Using
HEFI-2019, the compliant menus included an average
of 9.9 serving equivalents of fruits and vegetables, 2.5
of whole grains, and 4.6 of protein foods, including 0.3
of plant-based proteins (Table 2). Corresponding scores
for the food-based HEFI-2019 components were 15.3/20
for fruits and vegetables, 2.0/5 for whole grains, 4.9/5 for
protein foods, and 0.5/5 for plant-based protein foods.
Scores for other HEFI-2019 components reflected mixed
alignment with CFG-2019: the unsaturated-to-saturated
fat ratio was moderate (3.0/5), saturated fat intake was
within recommended limits (4.0/5), free sugar intake
fully met the guideline (10.0/10), and sodium intake was
somewhat higher than recommended, yielding a score of
8.2/10.

Discussion

This study evaluated the nutrient and food-based com-
pliance of both current LTC menus and simulated one-
day menus derived from menu items offered by a major
North American foodservice provider. Nutrient targets
were set at the higher end of requirements to reflect
the needs of a nutritionally vulnerable population. Only
6 of 10,000 simulated menus (0.06%) met both nutri-
ent- and food-based standards, indicating that the foods
and recipes available from this provider were insufficient
to easily support alignment with both nutrient require-
ments and CFG-2019 recommendations. These find-
ings highlight the need for reformulation of menu items
and recipes, expansion of nutrient-dense options, and
integration of evidence-based planning tools to better

support compliance with both nutrient- and food-based
standards [12].

Current LTC menus examined in this study provided
adequate energy and protein and met several micro-
nutrient targets, including calcium, iron, magnesium,
and vitamins A and C, but continued to exceed recom-
mended levels for sodium and saturated fat. Vitamin D
levels were below recommended intakes in both current
(12 pg) and simulated (7 pg) menus, falling short of the
15 pg minimum target and 20 pg RDA, confirming that
food sources alone are insufficient to meet requirements;
fewer than 40% of LTC residents are reported to receive
vitamin D supplementation, highlighting the importance
of following national recommendations for supplementa-
tion in adults over 50 years [40, 41]. Among the 10,000
simulated menus, only 28 (0.28%) met all nutrient-based
targets (excluding vitamin D). Simulated menus met
energy requirements in only 66% of cases, indicating
limited flexibility within current menu offerings to con-
sistently achieve both energy and nutrient adequacy. The
nutrient-compliant menus were characterized by higher
energy provision and greater nutrient density, suggesting
that targeted improvements to food selection and recipe
design, alongside strengthened dietary oversight, are
needed to improve nutritional quality in LTC.

The six simulated LTC menus compliant with both
nutrient- and food-based standards further illustrate the
difficulty of achieving alignment with CFG-2019 using
foods available from this provider. Although these menus
achieved a mean HEFI-2019 score of 61.7 out of 80,
which is well above current LTC averages (43.5/80) and
national averages for older adults (46.3-47.5/80) [20],
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their overall composition varied across meals. While, on
average, 58% of menu items were rated “Good & Excel-
lent” according to the CESS, the distribution of item
quality across meals was uneven, with lunch offerings
and snack foods containing a higher proportion of “Fair”
and “Very Poor & Poor” items. In LTC settings, both
meals and snacks are structured components of daily
food provision, with most homes providing food outside
of mealtimes (96.9%) [42], indicating that both represent
important opportunities to improve menu quality and
food-pattern alignment. In addition, many meal combi-
nations within the compliant menus met nutrient targets
but did not align with broader food-pattern recommen-
dations in CFG-2019, as illustrated by pairings such as
breakfast sausage with stir-fried vegetables or Oktoberfest
sausage with turnip and strawberry shortcake. These meal
patterns were characterized by a higher proportion of
animal-based proteins, likely reflecting both their greater
availability in LTC and their role in meeting residents’
high energy and protein needs [43]. However, this reli-
ance on animal-based proteins is not fully consistent with
CFG-2019, which emphasizes increased consumption of
plant-based protein foods [15]. The one-size-fits-all rec-
ommendations in CFG-2019 may not be well-suited for
older adults in LTC, who have higher protein require-
ments and face unique challenges in meeting nutrient
needs [20], yet LTC are still required to align menus with
these guidelines under provincial regulations. HEFI-2019
component scores for plant-based proteins and whole
grains were among the lowest (0.5 and 2.0 out of 5), indi-
cating minimal inclusion of key food groups emphasized
in CFG-2019. Including more plant-based protein foods
supports alignment with CFG-2019, as required by pro-
vincial regulations, and is associated with reduced risk
of chronic disease, lower inflammation, and improved
overall dietary quality [25]. In LTC, however, most resi-
dents already live with chronic disease, and nutrition
care therefore prioritizes management, adequate intake,
and quality of life through a person-centred, food-first
approach rather than disease prevention alone [13].
Addressing these gaps, however, will require intentional
menu planning and recipe reformulation to incorpo-
rate more plant-based proteins and whole grains while
maintaining resident acceptability. Protein quality can be
ensured by pairing complementary plant proteins, such
as legumes and grains, or by including soy and fortified
products that provide complete amino acid profiles [44].
Although in-house fortification of commonly consumed
foods may require additional labor and preparation, it
is often more cost-effective than relying on commercial
nutritional supplements in LTC settings and aligns with
food-first approaches recommended for supporting
nutritional adequacy [13]. Introducing plant-based pro-
teins through everyday popular recipes such as soups,
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casseroles, or muffins offers a practical and creative way
to enhance dietary diversity, align with CFG-2019, and
support nutritional adequacy [45]. However, evidence
on the feasibility and effectiveness of these approaches
in LTC remains limited [46, 47]. Similarly, low HEFI-
2019 component scores for whole grains likely reflect
both the limited availability of whole-grain products
within current LTC menu offerings by this provider and
resident preferences for refined grain products, which
tend to be more palatable and widely accepted [13, 25].
Both fresh and pre-made foods were included in the LTC
menu database and identified based on their nutritional
profiles. CFG-2019 supports the use of pre-made foods,
such as frozen or canned produce without added sodium
or sugars, as they can offer comparable nutritional qual-
ity when appropriately selected [15]. For example, canned
peaches packed in water and fresh peaches included in
the LTC menu database had similar nutritional com-
positions, suggesting that well-chosen pre-made foods
can provide nutritionally equivalent, cost-effective, and
labour-efficient alternatives in institutional settings.

While CFG-2019 is required by provincial regula-
tions for menu planning in LTC, its practical application
in institutional settings remains challenging [12]. The
CFSS and HEFI-2019 offer practical frameworks to help
address this gap. The CFSS applies CFG-2019 and front-
of-package labelling nutrient thresholds to classify foods
by quality, helping dietitians and food service staff iden-
tify and limit foods high in sodium, sugars, or saturated
fat [28, 35]. However, this information is often unavail-
able for business-to-business foodservice products used
in LTC because many foods fall under full front-of-pack-
age labelling exemptions, including non-retail shipping
containers and ready-to-serve or ingredient products
intended solely for institutional food service [48]. In
this context, the CFSS can help inform procurement
and menu planning decisions by identifying the propor-
tion of foods rated “Good & Excellent” versus “Fair” or
“Very Poor & Poor” that can be included while maintain-
ing overall alignment with CFG-2019 recommendations.
The HEFI-2019 complements this approach by evaluating
overall menu alignment with CFG-2019 and estimating
servings of key food groups, though its complexity and
the technical expertise required to apply it limit its rou-
tine use in practice. These findings demonstrate the need
for a simplified, user-friendly tool that integrates serving-
based assessment with food quality criteria. Such a tool
could combine the quantitative clarity of CFG-2007,
which provided serving-based guidance aligned with
nutrient targets, with the food quality and dietary pat-
tern principles of CFG-2019 to better support consistent,
evidence-based menu planning in LTC.

This study demonstrates that compliance with both
nutrient- and food-based standards was not easily
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achieved in LTC menu planning using foods and reci-
pes from a single large provider, although such compli-
ance may be achievable with foods available from other
providers. Provincial regulations require alignment with
the DRI and CFG-2019, yet few practical tools exist to
support this process [12]. Using menu simulation and
validated assessment tools (CFSS and HEFI-2019) [27,
28], the study illustrates the difficulty of meeting both
standards when menu planning is limited to foods and
recipes from a single provider, and provides prelimi-
nary insight into how well these LTC menus align with
national dietary recommendations. The findings high-
light the need for evidence-based tools and implemen-
tation strategies to help dietitians and food service staff
translate food-based recommendations into routine
menu planning and regulatory compliance. However, sev-
eral limitations should be acknowledged. First, the study
relied on sample menus from one food service provider,
with simulated menus generated for one day. This design
reflects the menu-planning process used to ensure com-
pliance with daily nutrient targets and CFG-2019 recom-
mendations but may not capture the variability inherent
in real-world menu planning, including seasonal changes
and product availability [13, 49]. In addition, failure to
meet these standards may reflect limitations in the nutri-
tional adequacy of the foods and recipes available from
this provider. In Canada, more than 200,000 older adults
currently reside in LTC, a number projected to increase
rapidly over the next two decades as the population ages
[50]. Major foodservice companies collectively supply
approximately 46% of Canadian institutional foodservice,
with LTC accounting for about 14% of this market [29].
While the specific market share of LTC menus used in
this analysis is proprietary, the data were sourced from a
major North American foodservice provider that serves
LTC homes across Canada. This provider supplies prod-
ucts that support both traditional on-site meal prepara-
tion and the use of pre-prepared or re-thermalized foods.
In Canada, most LTC homes use traditional production
systems (68.8%), with smaller proportions using pre-pre-
pared systems (12.5%) or a combination of both (18.8%)
[42]. However, as this analysis did not assess food prepa-
ration practices directly and was limited to menus from a
single provider, the extent to which production approach
influenced menu quality and alignment with dietary
guidance remains unclear. Future research should apply
this analysis to multi-day menus from multiple providers
to improve generalizability. Second, the simulated menus
were based on sample foods and recipes from a single
food service provider and therefore reflect only the foods
available from that provider, which included relatively few
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whole-grain and plant-based protein options. In practice,
menu developers must account for numerous environ-
mental and operational constraints, including cultural
preferences, texture modifications, procurement sys-
tems, and institutional policies, all within strict budget-
ary limits [13, 49]. Evidence shows that greater adherence
to CFG-2019 recommendations can increase food costs
[51], creating a significant barrier for LTC homes striv-
ing to improve menu quality within existing resources.
Collaborating with food service providers to incorporate
fortified, nutrient-dense, and affordable options, such as
frozen or canned produce, or foods with greater nutri-
tional density could help address this barrier. Third, the
analysis was limited to regular diets and did not include
other dietary variations, such as modified texture and
vegetarian options, which may limit the scope of the find-
ings to all LTC residents [6]. Lastly, menu offerings may
not translate directly into intake [52, 53]. Older adults
in LTC often do not consume all the foods offered; stud-
ies report food waste exceeding 55% at some facilities,
with a key contributing factor being policy requirements
that prioritize offering residents multiple meal choices
[54]. Therefore, offering healthier or nutritionally ade-
quate menu options alone may not directly translate into
improved nutrient intakes. Future work should examine
how menu design, mealtime environments, and support-
ive feeding practices can improve both dietary intake and
sustainability outcomes in LTC.

Conclusions

Although provincial regulations require LTC menus to
comply with both nutrient- and food-based standards, full
compliance was not achieved using the foods and recipes
available from a single large provider, as only 6 of 10,000
simulated menus met both requirements. Because this
study was based on sample menus from a single provider,
the findings may not reflect the full range of product avail-
ability or menu quality across all LTC settings. Nonethe-
less, the findings highlight important gaps in the tools and
guidance currently available to support menu planning in
LTC. Addressing these gaps requires LTC-specific plan-
ning tools, clearer food guide serving benchmarks, and
readily accessible resources to support dietitians and food
service professionals in translating dietary recommenda-
tions into routine menu planning and regulatory compli-
ance. In addition, clearer accountability mechanisms for
foodservice providers supplying LTC homes are needed
to ensure that the foods and recipes available for menu
planning meet both nutrient requirements and CFG-2019
standards, thereby supporting improved menu quality
and nutritional outcomes for residents.
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