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Abstract

Background: There is a global increase in populations aged over 65 years.

Physiological changes that occur during ageing may increase the nutritional

risk for older adults. To avoid malnutrition and address some of the barri-

ers to obtain an adequate food supply, home-delivered meals services pro-

vide meals in the home or in congregate settings for older adults who

require nutritional support.

Methods: This systematic literature review explored whether nutritional

intake is improved in community-living older adults when receiving meal

services compared to when meal services are not received. Four electronic

databases were searched up to 31 January 2019. In total, 13 original studies

were included in this analysis with the components: intervention of home-

delivered meal or congregate meal services to older adults; comparison with

groups not receiving meal services or days not receiving the meal service;

and nutritional intake as an outcome measured by food history, dietary

recall and/or food frequency questionnaire.

Results: The results supported a beneficial effect of home-delivered meals

on dietary intake of energy, protein and/or certain micronutrients in older

adults.

Conclusions: The increased total energy intake is a positive influence on

malnutrition risk in frail older adults and the increased protein intake sup-

ports good health, promotes recovery from illness and assists in maintaining

functionality in older adults. Additionally, there was a particular increase in

calcium intake, which is relevant in ageing, especially for bone health.

Introduction

There is a global increase in populations aged over

65 years. The social and cultural aspects associated with

this ageing phenomenon adversely impact on the ability

of frail older adults to maintain adequate access to food
(1). Additionally, physiological changes that accompany

the normal ageing process place older adults at increased

nutritional risk (2).

Malnutrition is defined as a deficiency or imbalance in

nutrient intake and has a relevant prevalence in commu-

nity-living older adults, resulting in a worsening of health

conditions, frailty and disability (2). Given the multiple

causes and consequences of malnutrition in older adults,

it can be challenging to improve dietary intake. Shopping,

cooking and eating independently can be a burdensome

activity to older adults, particularly if living alone (3). To

address such barriers and to obtain adequate access to

nutrition, various services are available to provide meals

for older adults who require nutritional support (4).

Meals-on-Wheels (MOW), the most widely recognised of

these home delivery meals (HDM) services, is a commu-

nity-based not-for-profit organisation that operates in

many countries. HDM can improve dietary intake,
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especially when meals reach the most vulnerable individu-

als (3). HDM also decreases institutionalisation of older

adults and it is a potential mechanism for decreasing

healthcare expenditure (5).

There are several types of HDM services that exist, with

variations on how programmes operate, the services

offered, the eligibility requirements of clients who can

access the services, the type of meals delivered and whether

there are provisions made for special dietary needs. Such

services can be either provided individually at home or via

congregate meals, in which meals are provided in group

settings such as senior citizens centres, allowing people the

opportunity to socialise when eating their meals (6).

Other studies have explored the association of such ser-

vices with nutritional status, food safety and insecurity,

dietary patterns, socio-emotional aspects, and several

other outcomes (7,8); however, an updated review explor-

ing the impact of HDM on dietary intakes and its impli-

cation on older adults is lacking. Thus, the current

systematic review of the scientific literature aimed to

investigate whether dietary intake is improved in commu-

nity-living older adults when receiving meal services com-

pared to when meal services are not received.

Materials and methods

A systematic literature review was undertaken using the

procedures outlined in the Evidence Analysis Manual:

Steps in the Academy Evidence Analysis (9) and in the

PRISMA statement (10). The study selection, quality

assessment, data extraction and synthesis were conducted

independently by three researchers and then reviewed by

all authors.

Search strategy

Four electronic databases were searched: Scopus, Medline,

Science Direct and Web of Science. Various combinations

of the following keywords were used: ‘Meals on Wheels’,

‘Elderly Nutrition Program’, ‘home delivered meal’,

‘weekend meal’, ‘meal service’, ‘nutrient intake’, ‘nutri-

tional intake’, ‘dietary intake’ and ‘nutritional risk’. All

database searches were completed up to 31 January 2019.

Study selection criteria

Selection criteria were formed using the population inter-

vention comparison outcome (PICOS) format (10). These

criteria were used to screen the titles and abstracts of lit-

erature returned via database searching. Study selection

criteria included:

(i) participants: older adults living at home; (ii) inter-

ventions: home-delivered meal (HDM) or congregate

meal services; (iii) comparators: a comparison group not

receiving meal services or occasions where a meal service

participant did not receive a meal; (iv) outcomes: nutri-

tional intake measured by food history, dietary recall and/

or food frequency questionnaire (FFQ); and (v) study

design: cross-sectional, pre-post quasi-experimental and

cohort studies.

Eligibility of articles for inclusion was extended to

include only peer reviewed journal articles that were pub-

lished in the English language, whereas review articles

were excluded. After the removal of nonrelevant and

duplicate articles, the remaining articles were retrieved for

further evaluation of the full-text. Articles that met all

study selection criteria were eligible for inclusion in the

review. The study selection process was based on PRISMA

guidelines and is outlined in Fig. 1 (6).

Data extraction and synthesis

A data extraction form was used to collate the character-

istics from each study: author(s), year of publication,

study design, study population, sample size, intervention

(if applicable), comparison measure, outcome measure

and study outcomes.

Study quality assessment

The quality of each study was assessed for scientific

soundness using the Quality Criteria Checklist for Pri-

mary Research (5). Study quality was determined by iden-

tifying the presence or absence of 10 validity criteria. An

overall quality rating was then assigned to each study,

according to positive, neutral or negative rankings.

Results

Study selection

In total, 867 articles were returned via database searching.

Seventy-four duplicates were removed and 746 articles

were excluded during title and abstract screening (Fig. 1).

The full-text of the remaining 47 articles were accessed

and evaluated against the study selection criteria. Thirty-

four articles were excluded because they did not meet all

criteria (Fig. 1) and the remaining 13 studies were eligible

for the review.

Characteristics of the studies included in the review

The characteristics of the 13 studies reviewed are sum-

marised in Table 1. Eight of the studies were cross-sec-

tional in design (11–18), four were pre-post quasi-

experimental studies (19–22) and one was a cohort study
(23). Eleven studies had relatively smaller sample sizes
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ranging from 16 to 445 participants, wherea two of the

studies obtained larger samples, ranging from 1065 to

2691 participants. The age categorisation used to classify

older adults in the studies ranged from over 50 years to

over 70 years. Two studies did not specify the age range

used during recruitment (14,16), whereas one study recruited

adults aged >18 years but specified a sub-category of adults

>60 years (11), with this comprising the sub-group of data

reported in the present review.

In the cohort study (23) and four pre-post studies (19–22),

participants commenced the use of HDM services at

recruitment to the study, whereas all other cited studies

investigated the dietary intake of existing participants

enrolled in HDM or congregate meal services as the inde-

pendent variable. Four studies used a single group of par-

ticipants as their own control and made comparisons

between the nutrient intakes on occasions when meals were

and were not received (11,14,18,21). Five studies (12,13,15–17)

compared the nutrient intakes of two separate groups who

were either participating in a meal programme or not. Two

studies combined both methods and made comparisons

between those participating in a meal programme (either

on a meal or non-meal day) and those who had never par-

ticipated in a meal programme (22,23). Regarding the type of

meal programme, three studies included participants

receiving congregate meal services (13,15,17), whereas all

others were traditional HDM services.

A food record was the only method used for measuring

nutrient intake in two studies (17,20), whereas another

study used only a FFQ (19). All other studies used a 24-h

dietary recall method, although two studies also com-

bined this with a FFQ (15) or a FFQ and a 1-day food

record (16). The frequency of data collection within stud-

ies ranged from one occasion to seven occasions. Four

studies measured the impact of participation in a meal

programme over time where the length of intervention

ranged from 8 weeks to 12 months (20–23).

Study quality

One study received a positive overall quality rating (11)

and one study received a negative rating (14), whereas all

others received a neutral quality rating. This was mainly

the result of a number of factors related to the study

design (e.g. no inclusion of randomised clinical trials)

and a lack of information reported in the studies, particu-

larly for the questions related to validity, as shown in

Table 2.

Records identified through database searching 
(n = 867)

Scopus (705)
Medline (72)

Web of Science (81)
Science Direct (9)

Additional records identified through other 
sources
(n = 4)

Records after duplicates removed
(n = 793)

Records screened
(n = 793)

Records excluded 
(n = 746)

• Not relevant to topic
• Did not match study population
• Did not measure nutrient intake
• Did not include a comparative measure
• Language other than English
• No full-text available

Full-text articles assessed for 
eligibility
(n = 47) Full-text articles excluded

(n = 34)
• Did not measure nutrient intake (11)
• Measured nutrient intake but with no 

measure of comparison (9)
• Meal service provided modified or 

therapeutic meals (10)
• Included other nutritional intervention(s) (4 

)

Studies included in qualitative 
synthesis
(n = 13)
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Figure 1 Study selection process.
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Outcomes of meal service programmes

Protein and energy were the only nutrients measured in

all studies, where improvements associated with meal

delivery services were reported in six studies (11,13,14,18,21–

23). Three of five studies that showed improvements in

protein intake were those in which the meal delivery

commenced within the trial period (21–23), whereas the

two other studies found higher intakes of existing HDM

service clients on days where a meal was received com-

pared to a non-HDM day (11), or between participants

and nonparticipants of the service (13). An increase in

energy intake was found in five studies (13,14,21–23), with

four of these also reporting a simultaneous increase in

protein intake (13,21–23). The findings for energy intake

were similar to those for protein, such that the studies

introducing an HDM service (21–23) performed best, fol-

lowed by the two studies that compared meal and non-

meal days in existing clients (14) or participants versus

nonparticipants (13). Additionally, another study reported

an increase in energy intake, although only in women,

comparing a MOW and a non-MOW day (18).

In relation to micronutrient intake, seven of 12 studies
(13,15,16,19,20,22,23) that assessed this outcome found

increased intake for at least one vitamin (11,13,16,22,23) and/

or mineral (11,13,19,20,23), whereas three studies reported an

increase in more than five micronutrients (11,13,23). Three

of the 13 studies included in this review did not find

improvements in dietary intake associated with participa-

tion in a HDM service for either energy, protein, other

macronutrients or micronutrients (12,15,17). Two of these

studies (15,17), related to congregate meal services, had

limited result details.

Discussion

The aim of this systematic literature review was to explore

whether dietary intake is improved in community-living

older adults when receiving meal services compared to

when meal services are not received. The review identified

13 eligible studies, which presented cross-sectional, pre-

post quasi-experimental and cohort studies designs. The

results supported a beneficial effect of home-delivered

meals on improvements in dietary intake of energy, pro-

tein and/or certain micronutrients (calcium, vitamin A, B

complex vitamins, vitamin D, zinc, magnesium and

others) in older adults.

Physiological changes that occur during the normal

ageing process modify nutritional requirements in older

adults and are determined by various factors, such as

ingestion, digestion and absorption of nutrients; thus,

energy expenditure and caloric requirements may be

altered (2). Additionally, factors related to the inability of

providing one’s own meals, such as a lack of resources

and access to food, disability or limited mobility, are usu-

ally eligibility requirements for populations that have

access to HDM services. Therefore, the risk of malnutri-

tion in these older adults is usually linked to an inability

to access sufficient food to meet nutrient requirements,

including total energy intake. Hence, the increased energy

intake associated with home-delivered meals found in five

studies (11,13,14,18,21–23) can be considered as a beneficial

outcome to assist in reducing malnutrition risk in frail

older adults. Higher protein requirements in older age are

recommended to support good health, promote recovery

from illness and maintain functionality in older adults via

prevention of sarcopenia (24). Inadequate protein intake is

recognised as a determinant of frailty (25,26), as well as

being associated with an increased risk of falls (27) in the

older population. Recent evidence suggests that a dietary

intake of 1.0–1.3 g protein kg�1 is required to optimise

physical function, particularly when undertaking resis-

tance exercise recommendations and/or to compensate

for the inflammatory and catabolic conditions associated

with chronic and acute diseases (24). It is well recognised

that older adults often consume less protein than younger

adults (24,28) and also that the anabolic response to pro-

tein is often blunted in ageing (29,30); thus, the findings of

increased protein intake from five of the studies included

in the present review are promising.

Studies that reported improvements in both energy and

protein intake in HDM recipients were more likely to be

those in which new, rather than existing, clients were

investigated (21–23). Older adults commencing the use of a

HDM service are likely to be at greater nutritional risk

than those who have been receiving support for some

time. All three studies that did not present significant

results had interventions with people already utilising

HDM (12,15,17). Nonetheless, the other study (23) reporting

improvements not only for energy and protein intake,

but also for several micronutrients was the one that

recruited a nationally representative sample of partici-

pants. In addition, the same study found that HDM ser-

vices (both home-delivered and congregate meals)

provided 75% of older people’s daily energy requirements

and between 30% and 50% of their daily nutrient intake,

whereas the mean daily nutrient intake approached or

exceeded the recommended daily allowances for 11 of 16

nutrients examined. The meals served in this successful

programme were produced in accordance with the dietary

guidelines for its population and met the nutritional

requirements established.

In relation to micronutrients, insufficient dietary intake

of several nutrients has been reported in older community

adults (vitamins A, B12, D and zinc), with a higher preva-

lence in long-term care facilities (vitamins A, D and E) (31).
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In Europe, USA and Canada, deficiencies in dietary intake

of one or more nutrients are present in 35% of individuals

aged 50 years or older (32). A higher life expectancy may

lead to higher risk of deficiency, especially for vitamins B12,

A, C, and D, iron, calcium and folate (33). In addition, a

lower food intake has been associated with lower intakes of

calcium, iron, zinc, B vitamins and vitamin E (32). Despite

the numerous nutritional issues present in ageing, recom-

mended dietary allowances for older adults are mostly simi-

lar (34). However, some micronutrients have high dietary

intake requirements such as calcium, vitamins D and B6,

whereas others, even presenting equal requirements, are

crucial for healthy aging and are associated with lower

intake in older adults such as vitamin B2 (riboflavin), folic

acid and vitamin B12
(2,32–34). Seven studies included in this

review found positive results in at least one micronutrient

when comparing older adults with and without HDM ser-

vices (11,13,16,19,20,22,23). In particular, the increase in cal-

cium intake found in four studies (11,13,20,23) has an

important relevancy in ageing, especially for bone health.

This micronutrient usually presents an impaired absorp-

tion as a result of changes gastrointestinal tract in ageing,

which is enhanced if there is a concomitant vitamin D defi-

ciency. Individuals between 70 and 90 years of age absorb

approximately one-third less calcium than younger adults
(2,32). The decrease in kidney function to retain calcium

decreases may also affect its reabsorption, as well as a

decreased efficiency of the kidneys to convert vitamin D

into its most active form (i.e. 1,25 dihydroxyvitamin D)

may be present (2,35). Only two studies (13,23) included in

this review found an improvement in vitamin D intake,

and such a modest result might been influenced by the high

rates of supplementation of this vitamin in this age range.

Several other studies have evaluated the effects of home-

delivered meals in older adults grouping studies of various

designs, including a review that included pooled results

from 13 quasi-experimental studies providing HDM inter-

ventions, including between-meal snacks, more food

choices and provision of nutrition advice. Overall, these

interventions improved nutrition and functional status,

hospital readmission rates and quality of life (8). A further

similar review was conducted by Zhu et al. (7), who evalu-

ated the impact of HDM services on diet and nutrition

among recipients but included a wider range of outcomes

such as effectiveness of home-delivered meal services, food

insecurity and dietary patterns. In accordance with the

review reported in the present study, six of eight studies

included in their study found that HDM programmes sig-

nificantly improved diet quality, increased nutrient intakes,

and reduced food insecurity and nutritional risk among

participants. Other beneficial outcomes include increased

socialisation opportunities, an improvement in dietary

adherence and a higher quality of life. Although these

topics were not evaluated in this review, food safety and

social connections related to HDM are relevant to this dis-

cussion. HDM clients are especially vulnerable to food-

borne illness as a result of a high prevalence of health

conditions that can suppress the immune system (36). A

food safety course for more than 1500 staff and volunteers

with HDM programmes reported the most important food

safety information concerned meal delivery and client han-

dling of meals, especially with respect to ensuring that

meals were kept at appropriate temperatures, as well as

checking clients’ refrigerator temperatures, adding labels

with reheating instructions, checking use-by dates and

instructing drivers not to leave meals at clients’ doors (37).

Other positive results were found in a study that used the

USDA Six-Item Food Security Scale to identify food-inse-

cure households and households with very low food secu-

rity. Two months after starting the HDM programme,

there was an overall improve of 41.2% of participants’

food security level, with 15.7% moving from very low to

high food secure (21). Loneliness and well-being also were

significantly improved. Studies employing a qualitative

approach found that HDM clients appear to have benefits

that are beyond the actual meal itself, with the drivers pro-

viding additional support to their clients and the social

bonds between drivers and clients strengthening over time
(38). In addition to the social contact, HDM may also help

to restimulate an interest in meals and regularising meal-

times (39).

A number of factors may contribute to the discrepan-

cies in the results within studies. First, certain outcomes

are not comparable as a result of differences in study

design and methods. For example, some studies examined

differences in nutrient intake within the same individuals,

whereas other studies made comparisons between those

receiving meals and not receiving meals. A limitation of

all studies was that they did not provide any information

about the nutritional composition of the meals received

by participants. Additionally, there was often little

description of details, such as the type or frequency of

meals received, the amount of the meal consumed on the

day of dietary recall or to what degree the meal con-

tributed to the participant’s total dietary intake for that

day. Further consideration of the impact of these vari-

ables is required to improve the validity of results. Fur-

thermore, the majority of studies did not focus on

whether participants met the recommended dietary

requirements for optimal health, even if they had

increased their nutrient intakes, making this issue an

important need with respect to further research in this

area. The level of results details also varied among the

studies, which made it difficult to present a more homo-

geneous set of results. Still, regarding the methodology

limitations of this review, only articles in English were
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screened, which excludes many potential articles that, in

this area of knowledge, are often published in the native

language of its country. Only one included study was

conducted in a country that does not have the English as

native language (20).

The search of the current review did not return any

randomised controlled trials because ethically meal ser-

vices cannot be randomly allocated to one population

and withheld from another. The use of blinding within

studies to reduce bias is also not possible in the case of

meal provision. Furthermore, the method of data collec-

tion in the studies relied on recall by participants and the

accuracy of this information may be impacted by error in

memory or conceptualisation of food portions, as well as

it being subject to under- or over-reporting.

Conclusions

Home-delivered meal services are able to promote benefi-

cial results in nutritional intake in community-living

older adults. This review summarised the results of 13

studies and found a relevant increase in the dietary intake

of energy and protein, as well as micronutrients such as

calcium, vitamin A, B complex vitamins, vitamin D, zinc

and magnesium. This indicates that these services can

address the food access pillar of food security in this pop-

ulation, thus decreasing the risk of malnutrition and

related harmful conditions.
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