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Abstract: Malnutrition in older people has been considered as a health concern associated with a
range of implications for health and functional ability. However, evidence of nutrition and health-
related quality of life (HRQoL) among older people is limited. The aim of this study was to study
the associations between nutritional status and HRQoL among home-dwelling older adults aged
75 years. In this cross-sectional study, we studied 75-year-old home-dwelling residents who par-
ticipated in PORI75 preventive health screenings in 2020 and completed the full Mini Nutritional
Assessment (MNA). The participants’ HRQoL was measured using the 15D instrument. Altogether,
462 participants (60% women) were included. Of these, 11% had decreased nutritional status (MNA
score < 24); 12.7% were women and 8.6% were men, with no difference between the sexes (p = 0.17). A
relationship was found between HRQoL and the MNA: a decreased MNA score was associated with
decreased HRQoL (p < 0.001, r = 0.45, 95% CI: 0.38 to 0.53). All 15 HRQoL dimensions (except hearing)
were associated with the MNA score. Among the men, the association was stronger compared to the
women, especially when the MNA score was <24, indicating decreased nutritional status. In conclu-
sion, impaired nutritional status seems to be associated with impaired HRQoL among 75-year-old
people living at home, especially among men.

Keywords: nutrition; nutritional status; health-related quality of life; older adults

1. Introduction

The population aged ≥65 years is growing more rapidly than all other age groups [1].
In Finland, the proportion of people aged ≥65 years is expected to increase to 28% of
the population by 2050. This demographic change is progressing so fast that Finland is
ranked among the five fastest ageing populations in the world [1]. Prevention, supportive
services and care are needed to improve the health and well-being of older people living at
home. Adequate nutrition is important for maintaining good health, well-being, physical
performance and quality of life [2–7]. However, ageing increases the risk of malnutrition
due to many various factors, including physiological changes, social and environmental
influences, decreased physical functioning, cognitive decline and multimorbidities [2,5,8].

Nutritional screening and assessment have been considered as important components
of the multidimensional evaluation of older people [9]. Early detection and effective
treatment can reduce the development of nutritional problems and associated negative
health effects [10]. The most common validated screening tool for older people is the Mini
Nutritional Assessment (MNA), which includes a short form (MNA-SF) and a full form
(MNA-FF) [2,11]. It has been designed to provide a single, quick assessment of nutritional
status among older people in different settings [11,12].
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According to an international meta-analysis and systematic review, the prevalence of
malnutrition according to the MNA in older people living at home was 3% and the risk of
malnutrition was 27% [9]. The prevalence increases when the need for care increases. In a
Finnish study of 400 older (≥75 years) people living at home and receiving home health
care, 8% were found to be malnourished, and 86% were at risk of malnutrition according to
the MNA [13].

Malnutrition in older people has been noted as a challenging health concern that
is associated with physical decline, with wide-ranging implications for quality of life in
general [8]. Older people with malnutrition are more likely to experience poor quality
of life [14,15]. Maintaining a good nutritional status is the key element for better health
and quality of life [8,16,17]. However, evidence of the associations between nutrition and
quality of life among older home-dwelling people is limited.

The aim of this study was to study the associations between nutritional status and
health-related quality of life (HRQoL) among home-dwelling older residents aged 75 years
who participated in preventive PORI75 health screening in 2020. A secondary aim was to
study the associations between nutritional status and the different dimensions of HRQoL
in the 15D instrument.

2. Materials and Methods

The Social Security Centre of Pori has developed a health screening procedure for
75-year-old people to improve prevention and to improve the secondary use of patient
data. The procedure has been described previously [18]. In this procedure, voluntary
health screenings are provided every year to residents turning 75 years old. The health
screenings are conducted in the Wellbeing Service County of Satakunta (formerly the Social
Security Centre of Pori). In this cross-sectional study, we explored a sample of participants
in the 2020 health screenings. The study has been approved by the Ethics Committee of the
Hospital District of Southwest Finland.

All residents who turned 75 in the year 2020 and lived at their homes with or without
home care were sent an invitation to participate for free in the PORI75 health screening. The
invitation contained a pre-booked time for a nurse’s appointment, a request to answer the
questionnaire before the appointment, information about laboratory tests and an informed
consent document for participation in the study. The recruitment process was carried
out between June 2020 and December 2020. Those residents were given written and oral
information about the study protocol before giving informed consent. Written informed
consent was received from all the volunteer participants personally or with the assistance
of their caregiver or closest proxy.

The recruitment procedure and sample number are described in Figure 1. Of the
invited residents, 596 participated in the health screening. Of these, 569 (95%) gave written
consent for their data to be included in the study, and 462 participants had complete health
screening data, including a full Mini Nutritional Assessment (MNA-FF).
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2.1. Measurements

The developed health screening procedure for 75-year-old people consisted of vali-
dated self-assessments, which the participants completed at home, and nurse-conducted
screenings performed during the nurse’s appointment. The appointment lasted for two
hours.

Self-assessments were posted by mail, and the participants returned their completed
questionnaires at their appointment with the nurse. Activities of daily living (ADL) were
used to measure daily activities [19]. The Geriatric Depression Scale (GDS-15) was used
to assess depression [20], and the Simple Questionnaire to Rapidly Diagnose Sarcopenia
(SARC-F) was used to measure the risk of sarcopenia [21]. Medication was measured from
the self-reported questionnaire, and the total number of medications was computed using
the anatomical therapeutic chemical (ATC) classification system, including medications
A02–A16, B01–B06, C01–C10, D01–J07, L01–L04, M01–N07, P01–P03, R01–07 and S01–
S03 [22]. Smoking was assessed from the self-reported questionnaire as “current smoker”
or “non-smoker” (i.e., never having smoked or having stopped smoking). Special diets,
such as a lactose-free or gluten-free diet, were assessed from the self-reported questionnaire
as “yes, what special diet?” or “no”. The Alcohol Use Disorder Identification Test (AUDIT-
C) was used to measure hazardous and harmful alcohol consumption [23]. HRQoL was
assessed by the 15D questionnaire, which is a generic, self-administered questionnaire with
15 dimensions [24]. It consists of the following 15 dimensions: mobility, vision, hearing,
breathing, sleeping, eating, speech, excretion (bowel habits and urination), usual activities,
mental functioning, discomfort and symptoms, distress, depressive symptoms, sexual
activity and vitality. Each dimension has five ordinal levels. The participant chooses from
each dimension the level that best describes their health status. A set of utility or preference
weights was used to generate the 15D score (i.e., a single index number) representing the
overall quality of life on a scale of 0–1, where 1 represents the best quality of life [24].

Nurse-conducted screenings were performed during the nurse appointment. The
full Mini Nutritional Assessment (MNA-FF) was used to screen for nutritional status [11].
A trained nurse interviewed the participants. The MNA includes 18 questions grouped
into the four categories of anthropometry, general status, dietary habits and self-perceived
health and nutrition states [12,25]. In this study, the MNA scores were divided into three
categories based on the study results (dispersion of the data): <24 points, 24–26 points
and >26 points. The first category was fewer than 24 points, and the participants with
normal nutritional status were split into two to obtain an ordinal variable. The 5-item
FRAIL scale (Fatigue, Resistance, Ambulation, Illnesses, and Loss of Weight) was used
to screen persons at risk of developing disability, declining in health functioning, and
mortality [26]. The score range is 0–5 (i.e., 1 point for each component; 0 = best to 5 = worst)
and these scores represent frail (3–5), pre-frail (1–2) and robust (0) health statuses [26]. The
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Mini-Mental State Exam (MMSE) was used to assess cognitive functioning [27]. The Five
Times Sit-to-Stand Test was used to measure functional lower-extremity strength, balance
and transitional movements [28,29].

2.2. Statistical Methods

The study results are shown as numbers with percentages or as means with standard
deviation (SD). The 95% confidence intervals are shown for the main outcomes. Statistical
differences between the sexes were determined by t-tests, the chi-square test or Fisher’s
exact test, as appropriate. Statistical significances for the hypothesis of linearity across
ordered MNA scores were evaluated using the Cochran–Armitage test for trend, a linear-
by-linear chi-square test and analysis of variance with an appropriate contrast. A possible
nonlinear relationship between the MNA and HRQoL (15D score and dimensions) was
assessed using a three-knot-restricted cubic spline regression model. The model was
adjusted for sex and education. Crude and adjusted (partial) correlations were calculated
using the Pearson method. The relationship between the MNA and the 15D was also
analysed using a two-way analysis of variance. The models included the main effects
(MNA score and sex) and the interaction effects between them. Correlation coefficients
less than 0.2 were considered very weak, between 0.2 and 0.39 were weak, between 0.4
and 0.59 were moderate, between 0.6 and 0.79 were strong, and those above 0.79 were very
strong [30]. p-values < 0.05 were considered statistically significant. The Stata 18.0 statistical
package (StataCorp, College Station, Texas, TX, USA) was used for the statistical analyses.

3. Results

A total of 462 older adults (60% women) aged 75 who participated in the PORI75
health screenings in 2020 underwent the full MNA assessment. Differences were found
between women and men in the baseline characteristics (Table 1). Fewer women were in
a relationship compared to the men. More women than men had special diets, a higher
number of medications, more depression symptoms (GDS-15) and a greater risk of sarcope-
nia (SARC-F). According to the AUDIT-C, the men had a greater risk of hazardous and
harmful alcohol consumption than the women.

Both sexes had a good quality of life according to the 15D: the women had an average
of 0.902 points, and the men had an average of 0.901 points, with no differences between
the groups. However, there were differences between the sexes in the HRQoL dimensions
(15D). The women had more points than the men in the dimensions of hearing, speech
and sexual activity, thus showing a better quality of life in those dimensions. The men
had a better quality of life in the 15D dimensions of sleeping, discomfort and symptoms,
depression and distress.

A total of 11% (95% CI: 8.3–14.3) of the participants had a decreased nutritional status
(MNA score < 24): 12.7% of the women (95% CI: 9.0–17.2) and 8.6% of the men (95% CI:
5.0–13.6), with no statistically significant difference between the groups (p = 0.17). The
mean MNA score was 25.7 (SD 2.0) points. Most participants (48.3%) scored 24–26 points
in the MNA.

Table 1. Background characteristics and health-related quality of life of women and men.

Women
n = 276

Men
n = 186 p-Value

In a relationship, n (%) 143 (53) 149 (80) <0.001

Education < 10 years, n (%) 196 (73) 137 (74) 0.71

Special diet, n (%) 45 (17) 16 (9) 0.014

Smoking, n (%) 13 (27) 18 (25) 0.88

AUDIT-C, points, mean (SD) 1.2 (1.2) 2.4 (2.1) <0.001

Number of medications, mean (SD) 4.9 (3.0) 4.2 (2.8) 0.005
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Table 1. Cont.

Women
n = 276

Men
n = 186 p-Value

MMSE, points, mean (SD) 27.9 (2.2) 27.6 (2.4) 0.091

GDS-15, points, mean (SD) 5.7 (1.4) 5.4 (1.4) 0.010

ADL, points, mean (SD) 0.4 (1.5) 0.5 (1.7) 0.81

Sit-to-stand test, seconds, mean (SD) 15.3 (7.2) 15.7 (7.7) 0.58

FRAIL Scale, n (%) 0.97
Robust 206 (75) 141 (76)
Pre-frail 58 (21) 39 (21)

Frail 10 (4) 6 (3)

SARC-F, points, mean (SD) 1.1 (1.6) 0.7(1.3) 0.017

15D, total score, points, mean (SD) 0.902 (0.079) 0.901 (0.099) 0.88
Mobility 0.911(0.168) 0.913 (0.158) 0.89
Vision 0.944 (0.136) 0.937 (0.141) 0.60

Hearing 0.943 (0.125) 0.915 (0.155) 0.038
Sleeping 0.791 (0.188) 0.852 (0.176) <0.001
Eating 0.995 (0.046) 0.986 (0.082) 0.12
Speech 0.991 (0.050) 0.973 (0.105) 0.011

Excretion 0.834 (0.207) 0.853 (0.191) 0.32
Usual activities 0.919 (0.167) 0.889 (0.184) 0.076
Mental function 0.931 (0.145) 0.905 (0.172) 0.083

Discomfort and symptoms 0.761 (0.201) 0.809 (0.194) 0.011
Depression 0.921 (0.124) 0.945 (0.112) 0.034

Distress 0.908 (0.139) 0.939 (0.136) 0.017
Vitality 0.887 (0.135) 0.886 (0.138) 0.95

Sexual activity 0.911(0.207) 0.797(0.282) <0.001
ADL: activities of daily living; AUDIT-C: Alcohol Use Disorders Identification Test-Consumption; FRAIL Scale:
a short five-question assessment (fatigue, resistance, aerobic capacity, illnesses and loss of weight); GDS-15:
Geriatric Depression Scale; MMSE: Mini-Mental State Exam; SARC-F: a simple questionnaire to rapidly diagnose
sarcopenia; 15D: an instrument to assess the health-related quality of life; SD: standard deviation.

Many background factors, such as having a special diet, the number of medications, an
increased risk of depression (GDS-15), impaired ADL, decreased ability in the sit-to-stand
test, risk of frailty and risk of sarcopenia, were associated with a risk of impaired (MNA
score ≤ 26) nutritional status (Table 2).

Table 2. Relationship between Mini Nutritional Assessment groups and background characteristics.

MNA
<24

n = 51

MNA
24–26

n = 223

MNA
≥26

n = 188
p-Value *

Women, n (%) 35 (69) 129 (58) 112 (60) 0.48

In a relationship, n (%) 9 (58) 141 (64) 122 (66) 0.30

Education <10 years, n (%) 42 (84) 162 (74) 129 (70) 0.080

Special diet, n (%) 11 (22) 32 (14) 20 (11) 0.048

Smoking, n (%) 4 (25) 11 (20) 16 (33) 0.25

AUDIT-C, points, mean (SD) 1.6 (2.0) 1.7 (1.6) 1.8 (1.8) 0.27

Number of medications, mean (SD) 6.6 (3.2) 5.0 (2.8) 3.7 (2.8) <0.001

MMSE, points, mean (SD) 28.1 (2.6) 27.7 (2.3) 27.8 (2.1) 0.79

GDS-15, points, mean (SD) 6.2 (1.7) 5.6 (1.5) 5.4 (1.1) <0.001
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Table 2. Cont.

MNA
<24

n = 51

MNA
24–26

n = 223

MNA
≥26

n = 188
p-Value *

ADL, points, mean (SD) 1.6 (3.1) 0.5 (1.6) 0.1 (0.5) <0.001

Sit-to-stand test, seconds, mean (SD) 18.2 (7.7) 15.5 (7.8) 14.8 (6.6) 0.012

FRAIL Scale, n (%) <0.001
Robust 20 (39) 158 (71) 169 (90)
Pre-frail 23 (45) 58 (26) 16 (9)

Frail 8 (16) 6 (3) 2 (1)

SARC-F, points, mean (SD) 2.0 (2.4) 1.0 (1.5) 0.6 (1.0) <0.001
* Tests for trend across ordered MNA groups. ADL: activities of daily living; AUDIT-C: Alcohol Use Disorders
Identification Test-Consumption; FRAIL Scale: a short five-question assessment (fatigue, resistance, aerobic
capacity, illnesses and loss of weight); GDS-15: Geriatric Depression Scale; MMSE: Mini-Mental State Exam;
SARC-F: a simple questionnaire to rapidly diagnose sarcopenia; SD: standard deviation.

A moderate relationship was found between HRQoL (15D) and the MNA: a decreased
MNA score was associated with decreased HRQoL (Figure 2). The sex- and education-
adjusted Pearson correlation (r) was 0.45 (95% Cl 0.34–0.55) and crude correlation was 0.45
(95% CI 0.38–0.53).
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Figure 2. Relationship (Pearson correlation, r) between continuous Mini Nutritional Assessment
(MNA) score and health-related quality of life (HRQoL, 15D). The curve was derived from a three-
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The results from the partial correlation analysis between the MNA total score and the
15 dimensions are presented in Figure 3. All HRQoL dimensions (except hearing) were
directly associated with the MNA score. The correlations for the 15D dimensions were
quite similar, but slightly stronger correlations were found for mobility, usual activities,
and vitality. However, the strongest correlation was with the total 15D score.

Figure 4 shows the relationship between the MNA score and HRQoL in men and women.
Both the MNA score (p < 0.001) and the groups by sex (p = 0.012) were linearly associated with
HRQoL, and the interaction was also significant (p = 0.004). Among the men, the association
between nutritional status and HRQoL seemed to be stronger compared to the women,
especially when the MNA score was under 24, indicating decreased nutritional status.
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Assessment score.

4. Discussion

In this study of home-dwelling 75-year-olds, we found that 11% had decreased nu-
tritional status. Nutritional status was directly associated with HRQoL when the MNA
score decreased to ≤26 points, showing that even a small decrease in the MNA score is
associated with HRQoL. In addition, the MNA was directly correlated with all HRQoL
dimensions (except hearing). Among the men, the relationship between nutritional status
and HRQoL seemed to be stronger than among the women with a decreased nutritional
status.

In this study, one in ten of 75-year-old residents had a decreased nutritional status,
which seems to be lower than that usually seen in this population. In the systematic review
and meta-analysis by Cereda et al. [9], an average of one-third of older people living at
home had a decreased nutritional status. The PORI75 study sample may have included
healthier individuals, as their HRQoL was better than the average older person living
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at home. This hypothesis is supported by the fact that the subjects’ HRQoL was better
than average in comparison to the Finnish population aged 75+ years [31]. In addition,
people attending preventive clinic visits may be more health conscious. The prevalence of
malnutrition risk was similar to the 7.9% prevalence found among Swedish 75-year-old
home-dwelling older people attending preventive clinic visits [32]. In our study, residents
with a special diet, a large quantity of medication, depression, impaired daily performance
and a risk of frailty or sarcopenia were more likely to have impaired nutritional status.
These associations have been recognized in previous studies [2,33].

Although the number of residents with decreased nutritional status was relatively
small, we were able to show a clear correlation between nutritional status and HRQoL.
Similarly, a recent systematic review and meta-analysis showed a significant relationship
between nutritional status and quality of life [16]. In our study, the correlation was shown
when the MNA score was lower than 26 points, meaning that, even though there is not a
nutritional risk according to MNA, a decreased score is related to HRQoL.

In our study, 14 out of 15 HRQoL dimensions (15D) were associated with nutritional
status. Salminen et al. [34] also found that 12 out of 15 dimensions in the 15D instrument
were associated with nutritional status among long-term care residents in Finland. This
demonstrates the multidimensionality of the associations, covering a wide range of physical
and psychological factors among older people from community through to long-term care
settings. It remains unclear whether decreased nutritional status was the cause or the
consequence or whether the association was mediated through a third possible factor, such
as functional status. As HRQoL is one dimension of a wider concept of quality of life and
is defined in relation to optimum levels of physical, mental and social functioning, the
association covers a wide range of different factors which need to be considered [15]. For
this reason, it is not enough to intervene only in older people’s nutrition. When nutritional
status deteriorates, the root causes should be addressed from physical and psychological
points of view.

In this study, the men showed a stronger relationship between nutritional status and
HRQoL than the women when the MNA points were under 24 (i.e., indicating impaired
nutritional status). This means that for men, even a slight deterioration in nutritional status
appears to be linked to quality of life. To the best of our knowledge, this is the first study
to show that nutritional status is associated with HRQoL among men even more than
among women. These associations were not found in a previous Finnish study exploring
the association between MNA and 15D measurements [34]. In addition, women have been
more likely to report a lower quality of life than men [35]. In the present study, the women
were more likely to report a lower physical health status, mental health status, cognitive
function, social health status and quality of life than the men. The reasons for this difference
should be considered. Men may have different causes of impaired nutritional status than
women, leading to different impacts on quality of life. The reasons could be, for example,
poorer cooking skills or psychosocial factors.

The strength of our study is the relatively large sample size of older residents living at
home. The associations between nutritional status and HRQoL have usually been studied
among hospital patients or frail people. Our study shows associations between nutrition
and HRQoL among healthy 75-year-old residents living at home. However, this study
has several limitations. Referring to the comparatively good MNA results, the population
of this cross-sectional study may have been subject to selection bias and thus may not
represent the average older person living at home. As is usually the case in voluntary
health screenings, people already interested in their health and well-being participate.
Those in poor health may have been excluded from the study. However, even though
the population may have been selected, we were able to show the associations between
nutritional status and HRQoL. It can be speculated how strong the correlations would have
been with a population with more nutritional deterioration than in this study. Also, as the
study took place in the early period of the COVID-19 pandemic, it may have affected the
nutritional status and health-related quality of life of the participants. In addition, because
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of the cross-sectional study protocol, we could not show a causal relationship between
nutrition and HRQoL. High-quality randomized controlled trials are needed to show the
effect of nutritional status on HRQoL.

5. Conclusions

One in ten 75-year-old home-dwelling residents had decreased nutritional status, and
several background factors were associated with it. Nutritional status was also associated
with HRQoL, showing that even a small decrease in the MNA score was already associated
with HRQoL. In addition, the MNA score was directly correlated with all HRQoL dimen-
sions except hearing. Among men, the correlation between nutritional status and HRQoL
seemed to be stronger than among women.

Author Contributions: Conceptualization, J.-C.K., J.P., A.H. and S.K.; methodology, J.-C.K., J.P., A.H.
and S.K.; formal analysis, H.K.; investigation, J.-C.K., J.P., A.H. and S.K.; data curation H.K., J.-C.K.
and A.H.; writing—original draft preparation, S.K.; writing—review and editing, J.-C.K., J.P., A.H.,
S.K., M.H.S. and H.K.; project administration, A.H., J.-C.K. and J.P. All authors have read and agreed
to the published version of the manuscript.

Funding: This study was supported by the Data Lake Innovation Testbed for Future Hospital, 1/2021
onwards, Ministry of Education and Culture Finland and the Future Hospital Innovation Platform
(Regional Council of Satakunta, ERDF, 1/2019). No other funding was received.

Institutional Review Board Statement: The study was approved by the Ethics Committee of the
Hospital District of Southwest Finland 21 May 2019. (ETMK 58/2019). The research permit was
received from the Social Security Centre of Pori to carry out the research. The study was conducted
in accordance with the Declaration of Helsinki.

Informed Consent Statement: Informed consent was obtained from each resident personally and/or
their closest proxy before any study procedure.

Data Availability Statement: The data supporting this study’s findings are available from the
Wellbeing Services County of Satakunta. Restrictions apply to the availability of these data, which
were used under licence for this study. With the permission of the Wellbeing Services County of
Satakunta, data are available from kirjaamo(at)sata.

Acknowledgments: We thank the Social Security Centre of Pori for enabling comprehensive health
screening for older residents. We warmly thank all the residents for taking the time to participate in
the health screening.

Conflicts of Interest: The authors declare no conflict of interest. The funders of the study had no role
in the design of the study, data collection, analyses or interpretation of the data, the writing of the
article or in the publishing process.

References
1. United Nations, Department of Economic and Social Affairs, Population Division. World Population Prospects 2019; Highlights

(ST/ESA/SER.A/423); United Nations, Department of Economic and Social Affairs, Population Division: New York, NY, USA,
2019. Available online: https://population.un.org/wpp/Publications/Files/WPP2019_Highlights.pdf (accessed on 1 June 2023).

2. Volkert, D.; Beck, A.M.; Cederholm, T.; Cruz-Jentoft, A.; Goisser, S.; Hooper, L.; Kiesswetter, E.; Maggio, M.; Raynaud-Simon,
A.; Sieber, C.C.; et al. ESPEN guideline on clinical nutrition and hydration in geriatrics. Clin. Nutr. 2019, 38, 10–47. [CrossRef]
[PubMed]

3. Clegg, M.E.; Williams, E.A. Optimizing nutrition in older people. Maturitas 2018, 112, 34–38. [CrossRef] [PubMed]
4. Péter, S.; Eggersdorfer, M.; van Asselt, D.; Buskens, E.; Detzel, P.; Freijer, K.; Koletzko, B.; Kraemer, K.; Kuipers, F.; Neufeld, L.;

et al. Selected nutrients and their implications for health and disease across the lifespan: A roadmap. Nutrients 2014, 6, 6076–6094.
[CrossRef] [PubMed]

5. Morley, J.E. Undernutrition in older adults. Fam. Pract. 2012, 29 (Suppl 1), i89–i93. [CrossRef] [PubMed]
6. Anderson, A.L.; Harris, T.B.; Tylavsky, F.A.; Perry, S.E.; Houston, D.K.; Hue, T.F.; Strotmeyer, E.S.; Sahyoun, N.R. Health ABC

Study. Dietary patterns and survival of older adults. J. Am. Diet. Assoc. 2011, 111, 84–91. [PubMed]
7. Visvanathan, R.; Chapman, I. Preventing sarcopaenia in older people. Maturitas 2010, 66, 383–388. [CrossRef] [PubMed]
8. Norman, K.; Haß, U.; Pirlich, M. Malnutrition in older adults: Recent advances and remaining challenges. Nutrients 2021, 13,

2764. [CrossRef] [PubMed]

https://population.un.org/wpp/Publications/Files/WPP2019_Highlights.pdf
https://doi.org/10.1016/j.clnu.2018.05.024
https://www.ncbi.nlm.nih.gov/pubmed/30005900
https://doi.org/10.1016/j.maturitas.2018.04.001
https://www.ncbi.nlm.nih.gov/pubmed/29704915
https://doi.org/10.3390/nu6126076
https://www.ncbi.nlm.nih.gov/pubmed/25533014
https://doi.org/10.1093/fampra/cmr054
https://www.ncbi.nlm.nih.gov/pubmed/22399563
https://www.ncbi.nlm.nih.gov/pubmed/21185969
https://doi.org/10.1016/j.maturitas.2010.03.020
https://www.ncbi.nlm.nih.gov/pubmed/20413231
https://doi.org/10.3390/nu13082764
https://www.ncbi.nlm.nih.gov/pubmed/34444924


Nutrients 2024, 16, 1713 10 of 11

9. Cereda, E.; Pedrolli, C.; Klersy, C.; Bonardi, C.; Quarleri, L.; Cappello, S.; Turri, A.; Rondanelli, M.; Caccialanza, R. Nutritional
status in older persons according to healthcare setting: A systematic review and meta-analysis of prevalence data using MNA®.
Clin. Nutr. 2016, 35, 1282–1290. [CrossRef] [PubMed]

10. Volkert, D.; Visser, M.; Corish, C.A.; Geisler, C.; de Groot, L.; Cruz-Jentoft, A.J.; Lohrmann, C.; O’Connor, E.M.; Schindler, K.;
de van der Schueren, M.A.E.; et al. Joint action malnutrition in the elderly (MaNuEL) knowledge hub: Summary of project
findings. Eur. Geriatr. Med. 2020, 11, 169–177. [CrossRef] [PubMed]

11. Vellas, B.; Guigoz, Y.; Garry, P.J.; Nourhashemi, F.; Bennahum, D.; Lauque, S.; Albarede, J.L. The Mini Nutritional Assessment
(MNA) and its use in grading the nutritional state of elderly patients. Nutrition 1999, 15, 116–122. [CrossRef] [PubMed]

12. Guigoz, Y. The Mini Nutritional Assessment (MNA) review of the literature-What does it tell us? J. Nutr. Health Aging 2006, 10,
466–487. [PubMed]

13. Soini, H.; Suominen, M.H.; Muurinen, S.; Strandberg, T.E.; Pitkälä, K.H. Malnutrition according to the mini nutritional assessment
in older adults in different settings. J. Am. Geriatr. Soc. 2011, 59, 765–766. [CrossRef] [PubMed]

14. Agarwal, E.; Miller, M.; Yaxley, A.; Isenring, E. Malnutrition in the elderly: A narrative review. Maturitas 2013, 76, 296–302.
[CrossRef] [PubMed]

15. Rasheed, S.; Woods, R.T. Malnutrition and quality of life in older people: A systematic review and meta-analysis. Ageing Res. Rev.
2013, 12, 561–566. [CrossRef] [PubMed]

16. Tucker, E.; Luscombe-Marsh, N.; Ambrosi, C.; Lushington, K. Nutritional status and quality-of-life of older adults in aged care: A
systematic review and meta-analysis. Exp. Gerontol. 2022, 162, 111764. [CrossRef] [PubMed]

17. Kostka, J.; Borowiak, E.; Kostka, T. Nutritional status and quality of life in different populations of older people in Poland. Eur. J.
Clin. Nutr. 2014, 68, 1210–1215. [CrossRef] [PubMed]

18. Kanninen, J.C.; Holm, A.; Koivisto, A.L.; Hietasalo, P.; Heikkilä, A.M.; Kunvik, S.; Bergman, J.; Airaksinen, M.; Puustinen, J.
Development of a preventive health screening procedure enabling supportive service planning for home-dwelling older adults
(PORI75): Protocol for an action research study. JMIR Res. Protoc. 2023, 12, e48753. [CrossRef] [PubMed]

19. Katz, S. Assessing self-maintenance: Activities of daily living, mobility, and instrumental activities of daily living. J. Am. Geriatr.
Soc. 1983, 31, 721–727. [CrossRef] [PubMed]

20. Yesavage, J.A.; Brink, T.L.; Rose, T.L.; Lum, O.; Huang, V.; Adey, M.; Leirer, V.O. Development and validation of a geriatric
depression screening scale: A preliminary report. J. Psychiatr. Res. 1982, 17, 37–49. [CrossRef] [PubMed]

21. Malmstrom, T.K.; Morley, J.E. SARC-F: A simple questionnaire to rapidly diagnose sarcopenia. J. Am. Med. Dir. Assoc. 2013, 14,
531–532. [CrossRef] [PubMed]

22. WHO Collaborating Centre for Drug Statistics Methodology. Available online: https://www.whocc.no/ (accessed on 1 June
2023).

23. Saunders, J.B.; Aasland, O.G.; Babor, T.F.; de la Fuente, J.R.; Grant, M. Development of the Alcohol Use Disorders Identification
Test (AUDIT): WHO collaborative project on early detection of persons with harmful alcohol consumption—II. Addiction 1993, 88,
791–804. [CrossRef] [PubMed]

24. Sintonen, H. The 15D instrument of health-related quality of life: Properties and applications. Ann. Med. 2001, 33, 328–336.
[CrossRef] [PubMed]

25. Kondrup, J.; Allison, S.P.; Elia, M.; Vellas, B.; Plauth, M. Educational and Clinical Practice Committee, European Society of
Parenteral and Enteral Nutrition (ESPEN). ESPEN guidelines for nutrition screening 2002. Clin. Nutr. 2003, 22, 415–421. [CrossRef]
[PubMed]

26. Morley, J.E.; Malmstrom, T.K.; Miller, D.K. A simple frailty questionnaire (FRAIL) predicts outcomes in middle aged African
Americans. J. Nutr. Health Aging 2012, 16, 601–608. [CrossRef]

27. Folstein, M.F.; Folstein, S.E.; McHugh, P.R. “Mini-mental state”: A practical method for grading the cognitive state of patients for
the clinician. J. Psychiatr. Res. 1975, 12, 189–198. [CrossRef] [PubMed]

28. Guralnik, J.M.; Simonsick, E.M.; Ferrucci, L.; Glynn, R.J.; Berkman, L.F.; Blazer, D.G.; Scherr, P.A.; Wallace, R.B. A short physical
performance battery assessing lower extremity function: Association with self-reported disability and prediction of mortality and
nursing home admission. J. Gerontol. 1994, 49, M85–M94. [CrossRef]

29. Csuka, M.; McCarty, D.J. Simple method for measurement of lower extremity muscle strength. Am. J. Med. 1985, 78, 77–81.
[CrossRef]

30. Evans, J.D. Straightforward Statistics for the Behavioral Sciences; Brooks/Cole Publishing: Pacific Grove, CA, USA, 1996.
31. Koskinen, S.; Lundqvist, A.; Ristiluoma, N. (Eds.) Health, Functional Capacity and Welfare in Finland in 2011; National Institute for

Health and Welfare (THL): Helsinki, Finland, 2012. Available online: https://www.julkari.fi/bitstream/handle/10024/90832/
Rap068_2012_netti.pdf?sequence=1&isAllowed=y (accessed on 1 December 2022).

32. Linderholm, M.; Törnvall, E.; Yngman-Uhlin, P.; Hjelm, K. Self-rated health, lifestyle habits and risk assessment in 75-year-old
persons attending preventive clinic visits with a nurse in primary health care: A cross-sectional study. Prim. Health Care Res. Dev.
2019, 20, e88. [CrossRef]

33. Wickramasinghe, K.; Mathers, J.C.; Wopereis, S.; Marsman, D.S.; Griffiths, J.C. From lifespan to healthspan: The role of nutrition
in healthy ageing. J. Nutr. Sci. 2020, 24, e33. [CrossRef] [PubMed]

https://doi.org/10.1016/j.clnu.2016.03.008
https://www.ncbi.nlm.nih.gov/pubmed/27086194
https://doi.org/10.1007/s41999-019-00264-3
https://www.ncbi.nlm.nih.gov/pubmed/32297234
https://doi.org/10.1016/S0899-9007(98)00171-3
https://www.ncbi.nlm.nih.gov/pubmed/9990575
https://www.ncbi.nlm.nih.gov/pubmed/17183419
https://doi.org/10.1111/j.1532-5415.2011.03339.x
https://www.ncbi.nlm.nih.gov/pubmed/21492110
https://doi.org/10.1016/j.maturitas.2013.07.013
https://www.ncbi.nlm.nih.gov/pubmed/23958435
https://doi.org/10.1016/j.arr.2012.11.003
https://www.ncbi.nlm.nih.gov/pubmed/23228882
https://doi.org/10.1016/j.exger.2022.111764
https://www.ncbi.nlm.nih.gov/pubmed/35271944
https://doi.org/10.1038/ejcn.2014.172
https://www.ncbi.nlm.nih.gov/pubmed/25205321
https://doi.org/10.2196/48753
https://www.ncbi.nlm.nih.gov/pubmed/37788079
https://doi.org/10.1111/j.1532-5415.1983.tb03391.x
https://www.ncbi.nlm.nih.gov/pubmed/6418786
https://doi.org/10.1016/0022-3956(82)90033-4
https://www.ncbi.nlm.nih.gov/pubmed/7183759
https://doi.org/10.1016/j.jamda.2013.05.018
https://www.ncbi.nlm.nih.gov/pubmed/23810110
https://www.whocc.no/
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://www.ncbi.nlm.nih.gov/pubmed/8329970
https://doi.org/10.3109/07853890109002086
https://www.ncbi.nlm.nih.gov/pubmed/11491191
https://doi.org/10.1016/S0261-5614(03)00098-0
https://www.ncbi.nlm.nih.gov/pubmed/12880610
https://doi.org/10.1007/s12603-012-0084-2
https://doi.org/10.1016/0022-3956(75)90026-6
https://www.ncbi.nlm.nih.gov/pubmed/1202204
https://doi.org/10.1093/geronj/49.2.M85
https://doi.org/10.1016/0002-9343(85)90465-6
https://www.julkari.fi/bitstream/handle/10024/90832/Rap068_2012_netti.pdf?sequence=1&isAllowed=y
https://www.julkari.fi/bitstream/handle/10024/90832/Rap068_2012_netti.pdf?sequence=1&isAllowed=y
https://doi.org/10.1017/S1463423619000136
https://doi.org/10.1017/jns.2020.26
https://www.ncbi.nlm.nih.gov/pubmed/33101660


Nutrients 2024, 16, 1713 11 of 11

34. Salminen, K.S.; Suominen, M.H.; Soini, H.; Kautiainen, H.; Savikko, N.; Saarela, R.K.T.; Muurinen, S.; Pitkala, K.H. Associations
between nutritional status and health-related quality of life among long-term care residents in Helsinki. J. Nutr. Health Aging
2019, 23, 474–478. [CrossRef] [PubMed]

35. Ko, H.; Park, Y.H.; Cho, B.; Lim, K.C.; Chang, S.J.; Yi, Y.M.; Noh, E.Y.; Ryu, S.I. Gender differences in health status, quality of life,
and community service needs of older adults living alone. Arch. Gerontol. Geriatr. 2019, 83, 239–245. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s12603-019-1182-1
https://www.ncbi.nlm.nih.gov/pubmed/31021365
https://doi.org/10.1016/j.archger.2019.05.009

	Introduction 
	Materials and Methods 
	Measurements 
	Statistical Methods 

	Results 
	Discussion 
	Conclusions 
	References

