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A B S T R A C T

Objective

To evaluate the prevalence of undernutrition in older adults aged ≥75 years living in communities and to
identify the main factors independently associated with undernutrition.

Methods

A cross-sectional study was conducted using a random sample of family physicians’ medical records of 86 older
adults aged ≥75 years living in the community studied. Their nutritional status was evaluated using the Mini
Nutritional Assessment.

Results

A total of 10.5% of the elderly were undernourished and 41.9% were at undernutrition risk. According
to the logistic regression multivariable model, the following characteristics: being widowed (OR=6.7;
95%CI=1.8-24.6); being institutionalized (OR=12.6; 95%CI=1.7-90.5); or having a negative self-perception of
health (OR=15.0; 95%CI=3.3-69.1) were independently associated with a significant increase of undernutrition
risk.

Conclusion

The current study shows that undernutrition is highly prevalent in Portuguese older adults aged ≥75 years living
in communities. The major factors independently associated with their undernutrition are being widowed and
institutionalized and having negative self-perception of health. The results obtained show that undernutrition
and its associated factors are very serious problems for older adults and a challenge in their health care.
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R E S U M O

Objetivo

Determinar a prevalência de desnutrição em idosos com 75 ou mais anos de idade que vivem em comunidades
e identificar os possíveis fatores independentes associados à desnutrição.

Métodos

Foi realizado um estudo transversal numa amostra aleatória dos registos de médicos de família de idosos com
idades ≥75 anos. O estado nutricional foi avaliado por meio da Miniavaliação Nutricional.

Resultados

Estavam desnutridos 10,5% dos idosos e 41,9% apresentavam risco de desnutrição. De acordo com o modelo
de regressão logística multivariável, ser viúvo (OR=6,7; IC95%=1,8-24,6), estar institucionalizado (OR=12,6;
IC95%=1,7-90,5) ou ter uma autoperceção de saúde negativa (OR=15,0; IC95%=3,3-69,1) demonstraram
estar associados a um aumento significativo do risco de desnutrição.

Conclusão

Segundo o presente estudo, a desnutrição tem uma prevalência elevada em idosos portugueses com idades
≥75 anos que vivem em comunidades. Os principais fatores associados com a desnutrição são a viuvez, a
institucionalização e a autopercepção de saúde negativa. Esses resultados demonstram que a desnutrição e os
fatores a ela associados representam um grave problema para os idosos e um desafio para os cuidados de
saúde.

Palavras-chave: Idosos. Desnutrição. Avaliação nutricional.

I N T R O D U C T I O N

Undernutrition in older adults is a serious
public health problem that has substantially
increased among the elderly1,2. Despite all the
alarming data released in the last decade on the
negative influence of undernutrition on older
population health status, undernutrition
occurrence is still very high in Europe3-7.

Although several undernutrition screening
and assessment tools are available, the Mini
Nutritional Assessment (MNA)8 has showed
acceptable criterion9,10 and predictive validity9-11.
A multinational pooled analysis using the MNA12

showed the prevalence of undernutrition of 39%
hospitalized older adults, 14% in older adults
living in nursing homes, and around 6% in
community residents. The prevalence of
undernutrition risk reported in this analysis12  is
even higher: 47% in hospitalized older adults,
54% in older adults living in nursing homes and
32% living in a community12. More recent studies
confirm these results, showing that approximately
two thirds of older adults are at nutritional risk or
undernourished13-15.

Many factors have been associated with
undernutrition in older adults, such as older age,
low income, low educational level, social isolation,
institutionalization13-15, food insecurity16, negative
self-perception of health17, and depression14.
Changes associated with anorexia and the
functional difficulties that interfere with feeding,
such as dysphagia, decreased mobility, and
changes in smell and taste, are related to an
increased risk of undernutrition18. Undernutrition
is also a potentially modifiable risk factor affecting
quality of life, morbidity, and mortality in older
adults19 since it is related to higher health care
requirements and costs for both the patient and
the health system20.

The current socio-economic situation in
the countries experiencing an economic crisis such
as Portugal, leads us to predict that the frequency
and consequences of undernutrition will increase
in the coming years. This reinforces the relevance
of evaluating the prevalence of undernutrition in
older adults’ communities and identifying the
main factors associated with this problem.
Undernutrition quantification is of utmost
importance for planning and implementing
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primary preventive measures since they have
already proved to be economically effective and
to prevent deterioration of health status in older
adults20,21.

Accordingly, this study aims to contribute
to elucidate the nutritional status of older adults
aged 75 years and over living in communities in
Northern Portugal and to identify the main factors
independently associated with undernutrition.

M E T H O D S

A cross-sectional study was conducted on
older adults aged 75 or over living in communities
in Braga, Portugal, in 2013. Exclusion criteria were
defined as the impossibility to establish contact,
hospitalization, and inability to understand or to
respond to the questionnaire. Braga has total
population of 175.063 inhabitants, of whom
21.050 are aged 65 or older. The target
population of the present study was defined as
older adults aged 75 or over who were included
as patients in the family physicians’ list in the
community Unidade de Saúde Familiar Manuel
Rocha Peixoto (n=731).

In order to calculate the sample size, the
OpenEpi® statistical software was used22. Based
on previous data from studies conducted in other
countries12-15, an estimated prevalence of
undernutrition of 50.0% was considered.
Assuming the following values: statistical power
of 80.0%, alpha = 0.5, and effect size 1, a sample
size of 131 older adults was obtained.
Randomness of the sample was generated by
selecting the first 131 set of numbers using the
Random.org®. For the recruitment process, 131
older adults were selected. Thirty five did not meet
the inclusion criteria because of the impossibility
to be contacted (n=23, 17.6%) or due to poor
understanding of the questionnaire (n=12, 9.2%).
Of those eligible to participate in the study, 10
declined participation.

Therefore, with a participation rate of
65.6%, the sample consisted of 86 older adults,
of which 63 were women (73.3%). Socio-

demographic characteristics were compared
between the participants and non-participants
(due to inabilities related to not answering the
phone, wrong number, nonexistent number, or
participation refusal). Statistically significant
differences in the distribution between the
participants were found only regarding place of
residence since there was a higher proportion of
non-institutionalized older adults among the
participants than that of the non-participants
(p=0.027).

Self-reported physical activity data was
collected evaluating the achievement of at least
30 minutes of continuous exercise. Self-perception
of health was evaluated using self-reported
opinions as follows: 0 if negative, 1 if positive,
and 2 if do not know/no answer.

Nutritional status was evaluated using the

full MNA8. Anthropometric measurements were
performed according to MNA instructions. Due
the impossibility of obtaining weight measurement,

the weight values were estimated23. When
obtaining accurate height measurements was not
possible, the values were estimated based on the

measurement of half-span24. Data was collected
through direct interviews conducted by a
previously trained interviewer in the older adults’

place of residence.

This study was approved by the Facility
Coordinator and by the North Regional Health
Authority Research Ethics Committee, IP number

55/2012. All participants signed an Informed
Consent, according to the Declaration of
Helsinki25.

For data analysis, the participants were
grouped into two categories (undernourished/at
risk of undernutrition and not undernourished
older adults). The Chi-square (χ2) test was used
in the bivariate analysis of qualitative variables.

The Fisher’s exact test was used when the
expected value in any of the cells was less than 5.
To quantify the risk of undernutrition according
to the exposure variables, logistic regression was
used. The magnitude of the associations was
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quantified using the Odds Ratio (OR) and the
respective 95% Confidence Intervals (95%CI).
Differences or associations were considered

statistically significant when p<0.05. The statistical
analysis was conducted using the Statistical
Package for the Social Sciences (SPSS) 20.0.

Age (years)

75-84

≥85

Gender

Male

Female

School years

0

1-3

≥4

Marital status

Non-widowed

Widowed

Institutionalized

Not

Yes

Income

≤minimum salary

>one minimum salary

Does not know/answer

Physical activity

Exercise (No)

Exercise (Yes)

Alcoholic beverages

No

Yes

Self-perception of health

Negative

Positive

Does not know/answer

Chronic diseases

No

Yes

Does not know/answer

Number of medical appointments

0-5

>6

Does not know/answer

Number of hospitalizations

0

1

Does not know/answer

25

20

10

35

17

15

13

15

30

28

17

19

15

11

31

14

32

13

31

6

8

0

37

8

24

12

9

31

13

1

26

15

13

28

14

13

14

24

17

36

5

30

9

2

20

21

15

26

18

23

0

3

37

1

29

11

1

32

9

0

<0.459

<0.321

<0.867

<0.019

<0.007

<0.056

<0.058

<0.001

<0.001

<0.089

<0.580

<0.424

Table 1. Sample characteristics according to the nutritional status.

Older adults that are

undernourished/undernutrition risk (n=45)

Older adults that are not

undernourished/undernutrition risk (n=41) pVariables

55.6

44.4

22.2

77.8

37.8

33.3

28.9

33.3

66.7

62.2

37.8

42.2

33.3

24.4

68.9

31.1

71.1

28.9

68.9

13.3

17.8

00.0

82.2

17.8

53.3

26.7

20.0

68.9

28.9

02.2

n % n %

63.4

36.6

31.7

68.3

34.1

31.7

34.1

58.5

41.5

87.8

12.2

73.2

22.0

04.9

48.8

51.2

36.6

63.4

43.9

56.1

00.0

07.3

90.2

02.4

70.7

26.8

02.4

78.0

22.0

00.0
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R E S U L T S

The older adults evaluated were aged
between 78 and 100 years, and the median age
of male adults was 84.1 years (Standard
Deviation - SD=4.8 years). According to the MNA
analysis, 10.5% of older adults were undernourished

and 41.9% were at undernutrition risk. No

statistically significant differences were found
between the studied groups regarding age,
gender, and education level (Table 1). On the other
hand, statistically significant differences
concerning marital status were identified
(p=0.019); contrary to the non-undernourished
older adults, the majority of undernourished or
at undernutrition risk older adults were widowed

Table 2. Undernutrition risk and associated factors (bivariate analysis).

Age (years)

75-84

≥85

Gender

Male

Female

School years

0

1-3

≥4

Marital status

Non-widowed

Widowed

Institutionalized

No

Yes

Region

Non-urban

Urban

Income

≤minimum salary

>one minimum salary

Physical activity

No

Yes

Alcoholic beverages

No

Yes

Self-perception of health

Negative

Positive

Number of medical appointments

0-5

>5

Number of hospitalizations

0

1

1 (reference)

1.39 (0.58-3.29)

1 (reference)

1.63 (0.62-4.26)

1 (reference)

0.95 (0.34-2.65)

0.77 (0.27-2.15)

1 (reference)

2.82 (1.17-6.79)

1 (reference)

4.37 (1.44-13.30)

1 (reference)

1.43 (0.57-3.59)

1 (reference)

2.63 (0.96-7.20)

1 (reference)

0.43 (0.18-1.04)

4.27 (1.73-10.55)

1 (reference)

6.60 (2.27-19.24)

1 (reference)

1 (reference)

1.32 (0.49-3.51)

1 (reference)

1.49 (0.56-3.99)

0.459

0.323

0.922

0.611

0.020

0.009

0.452

0.060

0.060

0.002

0.001

0.581

0.426

OR (95%CI) p

Note: OR: Odds Ratio; 95%CI: 95% Confidence Intervals.

Variables
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(66.7%). There were also statistically significant
differences between the groups regarding to place
of residence (p=0.007), and there was a greater
proportion of undernourished older adults amongst
those that were institutionalized. The majority of the
undernourished participants reported not having
drinking habits (71.1%), as opposed to the reports
of non-undernourished older adults (p=0.001)
(Table 1). With regard to the clinical variables,
statistically significant differences in the self-
perception of health (p<0.001) were found, which
can be confirmed by the largest proportion of
older adults with self-negative health perceptions
observed amongst the undernourished (68.9%)
group (Table 1).

According to the bivariate analysis, being
widowed was associated with an increased
undernutrition risk compared to those who do
not experience widowhood (Table 2). In addition,
being institutionalized or not having drinking
habits was also found to be associated with an
increased undernutrition risk. Nevertheless, the
negative self-perception of health was the factor

most strongly associated with a significantly
increased undernutrition risk (Table 2).

The multivariate analysis showed that most
of the variables originally associated with a
significantly increased risk maintained this
association throughout the study (Table 3). Indeed,
after multivariate model adjustments, the
magnitude of the associations increased.  Self-
perception of negative health continued to be the
factor that was most strongly associated with
undernutrition risk. Being widowed or being
institutionalized was associated with an increased
undernutrition risk. Conversely, drinking habits
decreased statistical significance in the
multivariate analysis. This model was statistically
significant (G2[6]= 36.493, p<0.001), allowing to
explain 49.0% of the outcome variables and
correctly classify 80.8% of subjects (Table 3).

D I S C U S S I O N

This community-based cross-sectional
study results (10.5% undernourished and 41.9%

Table 3. Factors associated with undernutrition - logistic regression multivariable model.

Age (years)

75-84

≥85

Gender

Male

Female

Marital status

Non-widowed

Widowed

Institutionalized

No

Yes

Alcoholic beverages

No

Yes

Self-perception of health

Negative

Positive

1 (reference)

0.56 (0.16-1.99)

1 (reference)

1.57 (0.38-6.56)

1 (reference)

6.73 (1.84-24.64)

1 (reference)

12.56 (1.74-90.53)

1.29 (0.36-4.69)

1 (reference)

15.03 (3.27-69.09)

1 (reference)

<0.367

<0.539

<0.004

<0.012

<0.693

<0.001

OR (95%CI) p

Note: OR: Odds Ratio; 95%CI: 95% Confidence Intervals; R2
N=0.499; HR= 80.8%.

Variables
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at undernutrition risk) show signs of undernutrition
and undernutrition risk in more than half of the
Portuguese older adults living in communities.
These findings are similar to those reported
recently in Spain1, the Netherlands2,5,15, and
Germany14. However, they differ from those of
other international studies conducted in a
community in which the prevalence of undernutrition
is lower and ranges between 1.7% and 5.8%,
and undernutrition risk varies between 13.1%
and 31.9%12,26-29. The results obtained in the
present study show the impact of this problem
in Portugal and the need for immediate
implementation of preventive and therapeutic
measures.

The majority of the older adults investigated
in this sample were aged between 78 and 84
years. Compared to older adults aged ≥85 years,
a higher frequency of undernutrition risk and of
undernutrition was observed. Contrary to what
was found in the literature, these differences were
not significant, perhaps as a result of the increased
mortality that is known to be associated with older
ages17,30. This may also be due to the different
cut-off points adopted in those studies, including
older adults over 60 years of age, thus
accentuating the differences between the various
age groups.

There was female predominance, which
is in accordance with the Portuguese national
reality31. The higher proportion of undernutrition
risk and undernutrition in women can be
explained by their higher widowhood rates31.
However, the multivariate analysis, contrarily to
a previously reported study conducted in Portugal
on hospitalized patients, showed no association
between gender and undernutrition risk32.

Moreover, education was not associated with
undernutrition, which also differs from the
literature, which reports low level of education

independently associated with increased risk of
undernutrition32,33. These results indicate that the
pattern of risk factors associated with
undernutrition in this sample is different from that
previously described for younger adults.

These results show a significant association
between being widowed and increased
undernutrition risk. Although this specific
association has not yet been previously reported
in the literature, these findings are in line with
those of a previous study conducted in Portugal,
in which it was found that being single, divorced,
or widowed increases undernutrition risk32.
Perhaps these results reflect that widowhood is
associated with increased likelihood of living alone
and social isolation, which has been widely
described as a risk factor for undernutrition34.
Being institutionalized was also associated with
undernutrition risk. These results are consistent
with previous reports of high prevalence of
undernutrition in geriatric institutions and claim
that institutionalized older adults tend to have
poorer nutritional status than those non-
institutionalized older adults12,17,35.

Self-perception of health is the most
strongly negative factor associated to undernutrition.
These results are in line with a prospective study
involving 579 older Swedish adults living in a
community, showing that low self-perception of
health is the strongest predictor of undernutrition
risk17.

Some strengths of this study should be
highlighted. To the best of our knowledge, this is
the first study on the nutritional status of
Portuguese older adults living in communities. In
addition, the random sample increases the
possibility of being representative of the study
population, and thus these results could be
generalized to the entire population. The
proportion of participation in the present study
was 65.6%, and it can be considered as an
acceptable value. Except for the higher
participation rates amongst those who were
institutionalized, there were no statistically
significant differences between the participants
and those who refused to participate in the study,
which increases the possibility of having a sample
representative of the study population.

The limitations of this study are mainly
related to the cross-sectional design that does not
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allow for the establishment of causal relationships
between the factors identified and undernutrition.
The exclusion criteria applied, namely the
impossibility to establish contact, hospitalization,
and inability to understand or to respond to the
questionnaire, limit the ability to assess  the factors
associated with undernutrition in the older adults
who were more likely to have poor health and to
be undernourished. Furthermore, caution is
required in extrapolating these results since
reverse causality, a common limitation of cross-
sectional studies may be present. Moreover, the
reduced number of older adults, mostly due to a
sample size smaller than previously calculated,
reduces the power of the statistical tests, which
can limit the possibility of identifying a larger
number of significant associations and to conduct
interaction tests. Physical activity and self-
perception of health were self-reported and
evaluated through simple questions. This was due
to the need for a brief interview, given the
advanced age of the participants, the low literacy
of some, and the lack of validated scales in
Portugal to evaluate these parameters in elderly
people. Finally, although some adjustments were
made for a variety of potential confounding
factors, the effect of other factors that were not
investigated, interaction effects, and residual
confounding cannot be ruled out.

The present study demonstrated that in
the sample used more than half of the seniors
are undernourished or at risk of undernutrition

in Braga, Portugal. Additionally, being widowed,
being institutionalized, or having a negative self
perception of health is associated with a higher

risk of undernutrition in older adults aged 75 or
older. Given these results, and based on the
knowledge that undernutrition can lead to

increased morbidity, higher mortality, and
declining quality of life in older adults, it is
imperative to devise preventive and therapeutic

strategies in a timely manner. Until then,
recommendations for the adoption of strategies
nationwide should be considered to minimize this
problem in hospitals. After the identification of

risk groups in a community environment, it is
urgent to implement preventive strategies
avoiding hospital admission of older adults36.
These findings are therefore a challenge for
Primary Health Care and health professionals,
who should be encouraged to promote screening
and diagnosis of undernutrition systematically,
integrated in overall assessment of the older
adults.
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