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Abstract
Objective We aimed to describe eating patterns among
home-dwelling older subjects to establish typologies of
eaters at higher or lower risk of malnutrition.
Design Cross-sectional study between June and
September 2015 using a standardised questionnaire.
The questionnaire was given to home-help employees
(responsible for delivering meals to home-dwelling older
persons and helping them to eat). The employees were
asked to complete the questionnaire three times during
the same week, for the same older adults, in order to
identify the totality of their food intake.
Setting Registered customers of the home meal delivery
company ‘Azaé’ (France).
Participants 605 older home-dwelling persons were
randomly selected among customers served by the home
meal delivery company.
Outcomes Multiple factor analysis was used to
understand the different modes of food consumption and
to establish eating profiles. Hierarchical classification was
performed to construct eating profiles corresponding to the
dietary habits of the respondents.
Results Average age of the older adults was 85.3 years;
73.5% were women. Overall, 59% of participants reported
that they ate out of habit, while 33.7% said they ate for
pleasure. We identified four different groups of eaters, at
varying levels of risk for malnutrition. Individuals in group
4 had the highest food intake in terms of quantity; and
were less dependent than individuals in group 1 (p=0.05);
group 1 was at highest risk of malnutrition.
Conclusion Improved understanding of eating habits
can help detect risky behaviours and help caregivers
to promote better nutrition among home-dwelling older
subjects.

Introduction
Addressing nutrition issues is an integral part
of managing older adults, not only those
living in long-term care facilities but also
among home-dwelling older adults. Malnutrition can accentuate sarcopenia, contribute
to loss of autonomy and increase the risk of
falls, fracture, neurodegenerative disease and
even death.1–5 Malnutrition also causes older

Strengths and limitations of this study
►► The questionnaire was completed on three non-con-

secutive weekdays, in order to be representative of
usual habits, and to avoid exceptional situations
huge. It contained meals but also sociodemographic
data; contents of the person’s refrigerator, to more
finely describe eating habits.
►► Multiple factor analysis enables geometric representation of sets of variables, and is established as a
robust method for identifying similarities and differences between the characteristics of the individuals.
►► This method identifies different profiles, but does not
explain the totality of the variance.

adults to have greater difficulty returning to
their former weight, partly due to loss of appetite,6 and can be exacerbated by unfavourable socioenvironmental factors.7 Conversely,
satisfactory nutrition in older adults is associated with a reduced risk of cognitive decline
or Alzheimer’s disease.8 9 Preventing the
possible consequences of malnutrition is
therefore clearly a priority for public health
policies. Although several instruments are
available to detect risk of malnutrition, such
as Mini Nutritional Assessment or the Simplified Evaluation of Food Intake (SEFI) instrument, and are widely used in the in-hospital
setting,10 11 or during consultations in private
geriatrics practices,10 12 13 no study to date has
focused on the quantitative and qualitative
characteristics of food intake among community-dwelling older adults.
Currently, guidelines from professional
societies recommend protein intake in the
range of 1–1.2 g/kg/day for healthy older
adults,1 14 15 and up to 1.5–2.0 g/kg/day in
case of injury or disease predisposing to
malnutrition. The metabolic specificities of
older adults can disrupt appetite or energy
and protein metabolism. Therefore, older
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Multiple factor analysis of eating
patterns to detect groups at risk of
malnutrition among home-dwelling
older subjects in 2015
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Methods
We performed a cross-sectional study between June
and September 2015 using a standardised questionnaire, among older adults living at home, chosen at
random from among registered customers of the home
meal delivery company ‘Azaé’ (France). The homehelp employees are responsible for delivering meals to
home-dwelling older adults and helping them to eat.
They are acutely aware of the importance of the nutrition and are trained to detect any malnutrition disorders. All participants were recruited by the employees
of the home delivery service, three times during the
same week, for the same older adult, in order to identify the totality of their food intake. They were asked
to complete the questionnaire on three non-consecutive weekdays, and not at the weekend, in order to be
representative of usual habits, and to avoid exceptional
situations such as family occasions or visits from relatives or family members. Data were anonymous data, in
accordance with current French legislation relating to
observational, non-interventional clinical research in
France, namely articles L.1121–1 and R.1121–2 of the
Code of Public Health. Accordingly, written informed
consent was not required from participants, and the
ethics committee approval was not required. This study
was performed in accordance with current legislation
relating to data privacy and received the approval of
the national authority for the protection of privacy and
personal data (Commission Nationale Informatique et
Libertés).
The questionnaire comprised six sections, covering
sociodemographic data; the contents of the person’s
refrigerator (inventoried by the home-help); meals of
the older adult (three main meals of the day), but also
any snacks and/or aperitifs. The time meals were taken,
how the meal was taken, and the older adult’s food
preferences were also recorded. To take account of the
potential role of external factors, questions relating to
2

the socioeconomic level of the older adults were also
included. The questionnaires were completed on three
different, non-consecutive days in order to record a
maximum amount of data, and to make it possible to
observe any changes in food intake.
All subjects living at home and receiving home meal
delivery could be included. Participants were spread
across all of France, and all levels of autonomy were
represented.
After a descriptive analysis of the subjects’ characteristics and food intake, multiple factor analysis (MFA)
was performed to understand the different modes of
food consumption and establish profiles. Multiple
factor (or factorial) analysis is a statistical method that
enables geometric representation of sets of variables,
with a view to identifying similarities and differences
between the characteristics of the individuals. The
advantage of MFA is that it takes into account groups of
variables, which was of particular interest in our study.
For example, we wanted to identify the characteristics
of breakfast, lunch and dinner separately. Moreover,
we can also take account of relations between groups
of these variables. We hypothesised that dietary habits
would depend on the pleasure of eating, the area of
residence and the level of autonomy.
Information relating to the quantity of each food
consumed by each participant was summarised by calculating the mean consumption of each food over the 3 days
of data recording by scoring 1 or 0 according to whether
the food was consumed or not, respectively. Thus, a food
consumed on all 3 days scored 1; a food consumed 2 out
of 3 days scored 0.66, and a food consumed on 1 out of 3
days scored 0.33. Data were grouped into four categories:
breakfast, lunch, snack and dinner. Variables included in
the MFA are described in online supplementary table S1.
Each of these groups was considered as an active group
in the factorial analysis. To aid interpretation, additional
variables were used, namely sex, type of residence, marital
status, income, dietary habits and whether the person was
a beneficiary of the social welfare allocation for autonomy
(a government contribution to finance the cost of homehelp services, including in particular cleaning services
or home meal deliveries to allow older adults to remain
living at home).
MFA was performed for each of the variables of
interest. Certain variables were grouped when numbers
of responses were small.
Hierarchical classification was then performed to
construct eating profiles corresponding to the dietary
habits of the respondents. Subgroup analysis was also
performed to investigate more nuanced differences in
eating behaviours. Finally, the contents of the respondent’s refrigerator were described, in light of the results
of the MFA. All variables have been described in online
supplementary table S2.
All analyses were performed using R software V.3.3.2,
FactoMineR and Factoshiny packages. A p value of <0.05
was considered statistically significant.
Sanchez M-A, et al. BMJ Open 2019;9:e023548. doi:10.1136/bmjopen-2018-023548
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adults are at greater risk of insufficient or inappropriate
dietary intake,16 17 and combatting malnutrition is a
key preventive measure to ensure successful ageing.18 19
Indeed, it has been shown in the literature that socioeconomic factors as well as sex play an important role
among the different dietary patterns observed in older
adults.20 21
In this context, closer investigation of diet among older
adults living at home, and potentially at risk of admission
to a nursing home, to identify nutritional profiles, would
shed light on this topic. Our main aim was therefore to
describe dietary intake in older adults living at home with
a view to establishing typologies of eaters at higher or
lower risk of malnutrition. Secondary objectives were to
analyse refrigerator contents according to the typologies
previously defined and to identify foods that would make
it possible to improve dietary intake in older adults at risk
of malnutrition.

Open access
Table 1 Characteristics of the study population of 605
home-dwelling older adults
Variables

n (%)

Age, years (mean±SD)
Sex

85.3±5

 Female

433 (73.5)

 Male

155 (26.5)

Area of residence
 Urban

424 (70.1)

 Rural

181 (29.9)

Results
Study population
A total of 605 home-dwelling older persons were randomly
selected among those served by the home meal delivery
company. The characteristics of the participants, and
their dietary habits are described in table 1.
Average age was 85.3±5 years (range 67–100); 73.5%
were women, 70.1% lived in urban areas and 42.6% had
an income between 1000 and 2000€ per month. Overall,
59% of participants reported that they ate out of habit,
while 33.7% said they ate for pleasure. Online supplementary table 1 shows the list of foods and drinks recorded for
the different meals during the day. Online supplementary
table 2 shows the list of variables recorded for refrigerator
contents.

Marital status

MFA: different eating profiles
The results of the MFA are presented in figure 1. The first
axis represents the qualitative nature of food consumption; for example, some foods are consumed systematically
out of habit (such as having a hot drink with breakfast),
whereas others less so (eg, having a treat after dinner).
The second axis represents the cumulative character of
the food consumed. This axis indicates opposition for
certain variables of the breakfast and snack variables as
compared with the other meals. In particular, individuals
who ate a large breakfast also had higher snack intake
than other groups.
Online supplementary figures S1–S3 show the results
according to the explanatory variables. By selecting only
individuals most representative of each axis, those who
ate for pleasure had more copious breakfasts and snacks
than those who ate out of habit. Participants living in rural
areas and those in urban areas were opposed in both axis
1 and axis 2. Those who lived in rural areas ate more,
including for breakfast and snacks.
Ascending hierarchical classification: description of clusters
of eaters
Our results identify four groups that can be interpreted
according to the axes described in the MFA (table 2).
Group 1 comprised 62 individuals (10.3%), group 2
comprised 208 (34.4%), group 3 comprised 167 (27.6%)
and group 4 comprised 168 individuals (27.7%). The
four groups are presented in table 2. All the food variables shown showed significant distribution differences
Sanchez M-A, et al. BMJ Open 2019;9:e023548. doi:10.1136/bmjopen-2018-023548

 Living alone

372 (61.5)

 Living maritally

233 (38.5)

Monthly income
 <1000€

117 (19.3)

 1000–2000€

258 (42.6)

 >2000€

230 (38.1)

Isoresource group*
 1

14 (3.8)

 2

68 (18.4)

 3

108 (29.3)

 4

153 (41.5)

 5

23 (6.2)

 6

3 (0.8)

Eating pattern
 Out of habit

357 (59)

 For the pleasure of eating

204 (33.7)

 Out of duty

44 (7.3)

Beneficiary of social welfare
allocation for autonomy
Amount of social welfare allocation
per month, € (mean±SD)

366 (64.4)
376.5±276.9

*Isoresource group is a measure of autonomy used in France;
level 1 corresponds to the greatest loss of autonomy (ie, most
dependent) and level 6 to the least loss of autonomy (ie, least
dependent).

between groups, and significant differences from the
mean, of at least 5% (p<5%).
Group 1 ate less at all meals than the other groups. The
social welfare allocation variable was related to group 1.
Group 1 was at highest risk of malnutrition since all foods
were consumed at a level below the overall mean for all
participants. In this group, proteins at lunch and dinner,
as well as carbohydrates were consumed at less than one
meal out of two. To facilitate interpretation of the results,
we considered individuals in group 1 to have the highest
risk profile for malnutrition.
Individuals in group 2 consumed more hot drinks
at breakfast and for snacks, but generally ate less at all
meals, particularly less fruit. Group 2 could be considered
3
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Patient and public involvement
One of our goals was less to detect malnutrition than to
prevent it, which means having some knowledge of eating
habits to distinguish certain risk behaviours. Thus, we
were more interested in people who do not suffer from
malnutrition to describe the potential threshold beyond
which the state of malnutrition occurs. Participants were
not directly involved in the design of the study. The main
results will be communicated to the home-help employees,
who may in turn relay the results to the patients.

Open access

Figure 1 Results of MFA by typologies of eaters from 605
elderly home-dwelling persons. The first axis represents
the qualitative nature of food consumption; for example,
some foods are consumed systematically out of habit; the
second axis represents the cumulative character of the food
consumed. MFA, multiple factor analysis.

at moderate risk of malnutrition. Lunch and dinner were
generally light meals, with low protein intake. We thus
considered individuals in group 2 to have a moderate risk
profile for malnutrition.
Group 3 generally ate better at all meals, notably with
more fruit, vegetables and proteins. They consumed
fewer cold drinks. We thus considered the individuals in
this group as having a normal profile, since the quantity
of food intake met the recommendations for daily nutritional intake.
Group 4 ate greater quantities of all foods than did the
individuals in group 3. Accordingly, group 4 had the most
varied and the most copious diet, and was thus at least
risk of malnutrition, consuming more overall, particularly
in terms of fruit, vegetables and dairy products. Group
4 also corresponded to the least dependent participants.
We thus considered this group as the ‘ideal profile’.
Characteristics of the refrigerator contents according to
eating profile
The significant differences in refrigerator contents
between the different profiles are detailed in table 2.
There were significant differences between profiles in
terms of protein sources like yoghurt, meat and soured
cream.
Socioeconomic characteristics of participants
Table 3 summarises the main socioeconomic characteristics. There was no significant difference in age between
groups (p=0.6). However, group 4 had higher wine
4

Discussion
The results of this MFA provide new insights into food
consumption among older adults. The first axis identified the type of foods that are staple foods and always
consumed, while the second axis shows opposition in the
eating profiles, with, on the one hand, individuals who
eat two meals per day and a light breakfast, and on the
other hand, those who have four meals a day, including
copious and well-balanced breakfast and snacks. These
findings underline that there is wide diversity in the ways
older adults eat, both qualitatively and quantitatively.
This difference should nonetheless be interpreted in
light of the characteristics of our study population, which
comprised mainly women, of middle to upper socioeconomic class, mostly living alone and in urban areas. This
type of population spontaneously adopts more healthy
dietary behaviours than the general population of elderly
subjects.20
Our results identified different eating profiles, established according to the quantity of food ingested as
compared with the overall mean of the study population,
and in terms of the refrigerator contents. In this context,
the group with the highest risk profile for malnutrition
had mainly protein-based foods in the refrigerator, in
quantities at least as great as those observed in the ideal
profile group, but the food goes uneaten. This is coherent
with previous reports in the literature showing that to
continue nourishing themselves, older adults must either
want to eat or feel the need to eat.22
The individuals at moderate and high risk of malnutrition most frequently had only two meals a day, which
is insufficient according to current guidelines for daily
intake in older adults.23 The dietary patterns in the group
with the ideal profile is very close to that recommended
by the guidelines, notably with high consumption of dairy
products and foods rich in vitamins, particularly at snack
time. The group with the ‘normal’ profile had a well-balanced diet, including fruit and vegetables, which is known
to be associated with reduced mortality and improved
health in older adults.16
Knowing each individual’s profile will make it possible
to propose foods that are most adopted to that person’s
eating pattern. Each group could receive specific dietary
advice from the home meal-delivery service or from the
primary caregiver. In the groups at moderate and high
risk of malnutrition, advice regarding the quantity of
food eaten could place emphasis on increasing consumption of proteins, especially for dinner, while at the same
Sanchez M-A, et al. BMJ Open 2019;9:e023548. doi:10.1136/bmjopen-2018-023548
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consumption than the overall average (p<0.05), while
group 1 had lower consumption than the overall mean
(p≤0.001). There was a significant difference in terms of
the social welfare allocation for autonomy, whereby the
better the eating profile of the group, the less it tended
to receive the social welfare allocation for autonomy
(p=0.05). There was no significant difference in the other
participant characteristics.

17.70

27.40

38.20

52.20

 Cold drink

 Hot drink

 Carbohydrates for
breakfast

5

−26.4

−6.6

−39.4

30.10

30.60

3.80

54.80

61.30

10.80

 Fruit, vegetables

 Dairy products

 Treats

 Dessert

 Cold drink

 Hot drink

22.00

22.60

19.40

 Dairy product

 Cold drink

 Hot drink

−26.5

−27.2

44.60

18.30

16.70

41.90

10.80

51.10

 Fruit, vegetables

 Legumes/pulse
vegetables

 Carbohydrates

 Dairy product

 Treats

 Dessert

−35.5

−14.3

−26.9

−11.3

−31.9

 Proteins (meat, fish, 47.30
eggs)

 Starters

−28.4

−57.4

−17.3

−11.7

−10.4

33.30

Dinner

9.70

 Carbohydrates

−26.3

−44.2

<0.001

<0.01

<0.001

<0.05

<0.001

<0.001

<0.001

<0.001

<0.001

<0.01

<0.05

<0.05

<0.001

<0.001

<0.001

<0.05

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.01

<0.05

<0.001

P value

74.50

19.40

60.10

21.30

39.10

62.20

–

53.00

91.00

31.90

17.50

12.80

27.90

–

–

–

39.60

–

108.20

56.60

88.30

97.90

33.80

12.20

108.20

Category

−19.7

−5.7

−8.7

−6.6

−6.4

−8.9

–

−8.7

14.3

−7.9

−16.3

−7.3

−9.2

–

–

–

−15

–

−14.4

−12.1

−8.3

6.6

−9.5

−18.2

−14.4

Difference
from mean

<0.001

<0.01

<0.001

<0.01

<0.01

<0.001

–

<0.01

<0.001

<0.01

<0.001

<0.001

<0.001

–

–

–

<0.001

–

<0.01

<0.001

<0.01

<0.001

<0.001

<0.001

<0.01

P value

Group 2: moderate risk of
malnutrition

93.80

30.70

75.80

42.30

60.70

84.60

86.20

76.60

–

6.60

–

–

46.30

115.20

116.00

–

68.70

0.00

148.10

86.20

109.00

96.80

10.20

–

148.10

Category

7.3

5.7

7

14.4

15.2

13.6

7.1

14.9

–

−33.2

–

–

9.2

9.7

21.8

–

14.1

10.5

25.5

17.6

12.4

5.5

−33.2

–

25.5

Difference
from mean

Group 3: normal profile

<0.001

<0.05

<0.01

<0.001

<0.001

<0.001

<0.05

<0.001

–

<0.001

–

–

<0.01

<0.01

<0.001

–

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

–

<0.001

P value

93.30

31.70

82.50

–

22.40

78.40

84.70

–

–

89.10

60.30

30.40

49.00

113.30

111.50

–

68.10

–

134.70

–

110.90

97.20

94.00

57.50

134.70

Category

6.7

6.7

13.7

–

4.9

7.3

5.5

–

–

49.3

26.6

10.2

11.9

7.8

17.3

–

13.5

–

12.1

–

14.3

5.9

50.7

27.2

12.1

Difference
from mean

Group 4: ideal profile

<0.01

<0.01

<0.001

–

<0.05

<0.001

<0.05

–

–

<0.001

<0.001

<0.001

<0.001

<0.05

<0.001

–

<0.001

–

<0.05

–

<0.001

<0.001

<0.001

<0.001

<0.05

P value

Continued

86.56

25.07

68.82

27.93

45.45

71.07

79.17

61.71

76.75

39.83

33.72

20.11

37.08

105.51

94.21

10.36

54.6

56.53

122.59

68.65

96.58

91.29

43.36

30.36

122.59

The whole
population

Overall
mean for
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Snack

−53.2

−24

−25.1

43.50

−44.4

−53.1

−15.9

−12.6

−53.2

Difference
from mean

 Proteins (meat, fish, 69.40
eggs)

 Starters

Lunch

69.40

 Dairy product

Category

Group 1: high risk of malnutrition

Eating profiles and refrigerator contents of 605 home-dwelling elderly study participants

 Proteins

Breakfast

Table 2

Open access

Only the foods where the greatest difference from the mean was observed are shown in this table. Values are measured over 3 days, so, for example, ‘lunch protein 100%’ means that the
person ate a portion of proteins lunch on all 3 days. Values >100 indicate that additional portions of the food were consumed.

362 (59.8)

260(43)
0.02

0.03
106 (63.1)

82 (48.81)
86 (51.19)

62 (36.9)
0.03

0.02
68 (40.72)

98 (58.68)
69 (41.32)

99 (59.28)
0.02

0.03
112 (53.85)

132 (63.46) 76 (36.54)

96 (46.15)

34 (54.84)
28 (45.16)
 Cold meats

0.02

46 (74.19)
16 (25.81)
 Mustard

0.03

295 (48.8)
0.05
97 (57.74)
71 (42.26)
0.05
76 (45.51)
91 (54.49)
0.05
116 (55.77) 92 (44.23)
30 (48.39)
32 (51.61)
 Soured cream

0.05

487 (80.5)

Yes, N (%)
P value

0.02
135 (80.4)

Yes, N (%)
No, N (%)

33 (19.7)
0.02

P value
Yes, N (%)

143 (85.63)
24 (14.37)

No, N (%)
P value

0.02
152 (73.08)

Yes, N (%)
No, N (%)

56 (26.92)
0.02

P value
Yes, N (%)

57 (91.94)
5 (8.06)
 Yoghurt

Refrigerator contents No, N (%)

92.78

37.41
<0.01

–
–

9.2
46.60

–
<0.01

<0.01
7.9

4.8
97.60

45.30
<0.01

<0.01
4.3

−6.8
30.60

97.10

−23.4
14.00
 Hot drink

<0.001

−35.8
57.00
 Cold drink

<0.001

The whole
population
P value
Difference
from mean
Category
Difference
from mean
Category

P value

Category

Difference
from mean

P value

Category

Difference
from mean

P value

Group 4: ideal profile
Group 3: normal profile
Group 2: moderate risk of
malnutrition
Group 1: high risk of malnutrition

Continued
Table 2

6

time maintaining the pleasure of eating. Conversely, in
the groups with a normal or ‘ideal’ profile, whose intake
is sufficient in quantitative terms, dietary advice could
focus on the importance of drinking enough fluids, and
they might also be encouraged to maintain a high level of
fruit and vegetable intake.
Our results indicate that the social welfare allocation to
older adults to maintain autonomy is a factor that distinguishes risk groups, namely those at moderate and high
risk versus those at lower risk (normal and ideal profiles).
In this regard, one finding in our study that is in line
with the existing literature, is that the more dependent
patients are, the higher the risk of malnutrition.21 24 This
underscores the validity of the risk profile groups identified here.
Our findings also reveal that only a small percentage of
community-dwelling older adults eat for the pleasure of
eating. This is coherent with previous reports that reinforcing the hedonic aspect of meals25 was found to be
determinant in pursuing balanced nutrition.23 Furthermore, the pleasure of eating can also help to promote
intake in the event of behaviours at risk of malnutrition.
Whether for iatrogenic or physiological reasons, or as a
result of disease, the sense of taste and smell can be altered
in older adults. Yet, these senses are fundamental to the
enjoyment of eating.22 The role of informal caregivers
and the home meal-delivery professionals is therefore key
and should be emphasised with a view to encouraging
home-dwelling older people to continue eating well.23 26
A more personalised range of meal choices is another
avenue that could be explored to help prevent malnutrition. Yet, literature reports indicate that among all the
activities performed by formal and informal caregivers,
and regardless of the level of autonomy of the elderly
person, help with eating is not a priority, and is always
ranked below toileting and dressing.27 This raises the
question of whether help with eating should be proposed
systematically whenever home-help is provided for older
adults living at home. In addition, prevention of malnutrition could encompass programmes aimed at helping
the elderly person to prepare their meals at home.
In addition to providing a quantitative and qualitative snapshot of food intake, our results may also help
to inform existing instruments for the early detection
of malnutrition.11 13 28 Indeed, the SEFI tool provides a
quantitative, but not a qualitative evaluation. By incrementing existing tools, it might be possible to take action
before the state of malnutrition is constituted, with a view
to screening for and detecting at-risk behaviours.
Strengths and limitations
Using an exploratory approach in the home, our study
focuses on community-dwelling older adults before the
onset of a documented state of frailty. To the best of our
knowledge, this aspect of nutrition risk has not been
widely investigated in the literature and represents a
strength of our study. Conversely, our study has several
limitations that deserve to be underlined. First, the data
Sanchez M-A, et al. BMJ Open 2019;9:e023548. doi:10.1136/bmjopen-2018-023548
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Overall
mean for

Open access

Open access

Variables

Group 1:
high risk of
malnutrition

Group 2: moderate Group 3: normal
risk of malnutrition profile

Group 4:
ideal profile

Age, years (mean±SD)
Female sex, N (%)

84.9±5.1
48 (78.7)

85.5±5.1
146 (71.2)

85.0±5.4
120 (73.6)

85.6±4.1
119 (74.8)

0.6
0.7

45 (72.6)

149 (71.3)

114 (68.2)

116 (69.1)

0.8

39 (62.9)

127 (61.1)

98 (58.7)

108 (64.3)

0.7

 <1000€

16 (25.8)

42 (20.2)

24 (14.4)

33 (19.6)

0.5

 1000–2000€

23 (37.1)

88 (42.3)

78 (46.7)

69 (41.1)

 >2000€

23 (37.1)

78 (37.5)

65 (38.2)

66 (39.3)

 Out of habit

41 (66.1)

116 (55.8)

96 (57.5)

97 (57.7)

 For the pleasure of eating

18 (29.0)

72 (34.6)

62 (37.1)

58 (34.5)

 Out of duty

3 (4.8)

20 (9.6)

9 (5.4)

13 (7.7)

43 (79.6)

66 (33.7)

62 (39.2)

63 (39.4)

0.05

0.7±0.7

1.4±0.7

1.2±0.7

1.4±0.8

<0.001

P value

Area of residence, N (%)
 Urban
Marital status, N (%)
 Living alone
Monthly income, N (%)

Eating pattern, N (%)

Beneficiary of social welfare
allocation for autonomy, N (%)
Number of glasses of wine per
day (mean±SD)

0.6

Data are presented as mean ± SD or number (percentage).

collection was performed over 3 days only. A longer data
collection period might have made it possible to perform
panel data analysis to investigate intraindividual variability
(ie, passage from one group to another). However, the
duration chosen here is that generally applied in studies
relating to food intake.13 Second, our study population
is subject to a selection bias inherent to the study methodology. Indeed, the individuals most exposed to risk,
such as isolated and frail elderly with precarious financial status, do not generally have access to paying homehelp services. Third, the use of MFA identifies different
profiles, but does not explain the totality of the variance, with the percentage of variation explained ranging
between 10% and 30%. However, the findings do reveal
profiles that are coherent with the reality of the data
observed in the field, and also in line with existing literature. Lastly, we cannot rule out the possible impact of
other factors known to influence quantity and quality of
food consumed in community-dwelling older adults, such
as food insecurity, disease type and severity, polypharmacy
or oral hygiene.29–31
Conclusion
Our study using MFA identified different eating profiles
among community-dwelling older adults. These results
could prompt further reflection on the type of advice
and aid that might be most appropriate and attractive
for older adults. Indeed, measures aimed at preventing
Sanchez M-A, et al. BMJ Open 2019;9:e023548. doi:10.1136/bmjopen-2018-023548

malnutrition should encompass both quantitative advice,
as well as qualitative educational measures to promote
enjoyment of eating. To go further, it will be interesting,
in light of our results, to target specific prevention
programmes for those most at risk (group 1), by helping
them to rediscover the pleasure in eating, and by encouraging good eating habits.
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