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The present systematic review critically examines the available scientific literature on risk factors for malnutrition in the older population (aged
=65 y). A systematic search was conducted in MEDLINE, reviewing reference lists from 2000 until March 2015. The 2499 papers identified were
subjected to inclusion criteria that evaluated the study quality according to items from validated guidelines. Only papers that provided
information on a variable's effect on the development of malnutrition, which requires longitudinal data, were included. A total of 6 longitudinal
studies met the inclusion criteria and were included in the systematic review. These studies reported the following significant risk factors for
malnutrition: age (OR: 1.038; P = 0.045), frailty in institutionalized persons (B: 0.22; P = 0.036), excessive polypharmacy (B: —0.62; P=0.001), general
health decline including physical function (OR: 1.793; P = 0.008), Parkinson disease (OR: 2.450; P = 0.047), constipation (OR: 2.490; P = 0.015),
poor (OR: 3.30; P value not given) or moderate (8: —0.27; P = 0.016) self-reported health status, cognitive decline (OR: 1.844; P = 0.001), dementia
(OR: 2.139; P = 0.001), eating dependencies (OR: 2.257; P = 0.001), loss of interest in life (3: —0.58; P = 0.017), poor appetite (B: —1.52; P = 0.000),
basal oral dysphagia (OR: 2.72; P = 0.010), signs of impaired efficacy of swallowing (OR: 2.73; P = 0.015), and institutionalization (B: —1.89;

P < 0.001). These risk factors for malnutrition in older adults may be considered by health care professionals when developing new integrated
assessment instruments to identify older adults’ risk of malnutrition and to support the development of preventive and treatment strategies. Adv

Nutr 2016;7:507-22.
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Introduction

Older adults (aged =65 y) tend to be more prone to nutri-
tional deficiencies (1), because aging may come with an
accumulation of diseases and impairments. These include
cognitive and physical decline, depressive symptoms, emo-
tional variations (2), and poor oral health (3), along with
socioeconomic changes (1). All of these factors may directly
influence the balance between nutritional needs and intake
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(2). Even in cases of adequate nutrient and energy intake,
the nutritional status of older adults can be challenged by a
compromised nutrient metabolism (such as absorption, dis-
tribution, storage, utilization, and excretion), drug—nutrient
interactions, or altered nutrient needs (4).

The prevalence of malnutrition in Europe and North
America is 1-15% in noninstitutionalized older adults,
25-60% for older adults in geriatric care facilities, and 35—
65% in older adults in hospitals (5). Between 2010 and 2050,
with a predicted global increase in life expectancy, the pop-
ulation over the age of 80 y will grow from 11.5% to 21.0%
worldwide and from 9.0% to 19.0% in the developed coun-
tries (6). This will result in an increase of older adults at risk
of malnourishment (7).

Malnutrition is related to a decline in general functional
status and to decreased bone mass, immune dysfunction,
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delayed postsurgery recovery, high hospitalization and re-
admission rates, and increased mortality (8), among other
problems. Although malnutrition is a prognostic factor associ-
ated with morbidity, mortality, and costs of care (9, 10), nutri-
tional problems in older adults often remain undetected or
unaddressed (11). One-fourth of the patients who are nutri-
tionally at risk do not receive nutritional support or counseling,
despite having been in contact with health care professionals
(12). This suggests that the condition of older adults at risk
of malnutrition should be investigated and improved forth-
with. For this, identification of prognostic determinants of
malnutrition is required. Several studies analyzed factors asso-
ciated with malnutrition. Most of these studies, however, had a
cross-sectional design, whereby causality cannot be established.

This systematic review therefore aims to critically review
the available scientific literature with a focus on studies with
a longitudinal design on risk factors for malnutrition in the
older population. Evaluation of the evidence for such risk
factors is needed to facilitate the development of an assess-
ment instrument that enables health care professionals to
identify older adults’ risk of malnutrition and to support
the development of preventive strategies.

Methods

Data sources and search strategy. The Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines (13, 14) and the
guidelines described by the Cochrane Community (15) were used to plan,
to conduct, and to report this systematic review. Potential studies were identi-
fied by searching the MEDLINE database (National Library of Medicine and
National Institutes of Health) by using the PubMed interface. The following
MeSH terms and operators were used: malnutrition OR malnourished AND
risk factor AND (the following PubMed filters) full text AND “2000/01/
017:“2015/03/30” AND Humans AND English AND aged 65+ y. The au-
thors also reviewed the reference lists from the review articles reported in
the PubMed search to identify possible additional articles for inclusion.

Selection of studies and data synthesis. All papers written in English and
published between 1 January 2000 and 30 March 2015 were evaluated for
inclusion if they presented data about risk factors for malnutrition in older
adults (=65 y). Studies of all types of populations (community dwelling,
institutionalized, hospitalized, rural or urban) were included.

A 2-step screening process was used. In step 1, one investigator scanned the
titles and abstracts of studies identified by the search for their eligibility. At step 2,
full-text articles were screened by one investigator for eligibility. To be included
in the present review, the study was required to meet the following criteria:

1. The study presented information about the nutritional status of older

adults (=65 y) based on data of validated measurements.

2. The study sample size was calculated based on a power analysis or in-
cluded =100 subjects.

3. The study population was clearly specified and defined.

4. Key potential confounding variables (e.g., malnutrition/risk of malnutri-
tion at baseline, age, sex, functional capacity, current health status, etc.)
were measured and statistically adjusted for their impact on the relation
between exposure(s) and outcome(s).

5. The study presented longitudinal data, implying that the comparable nu-
tritional state data of =2 time points were measured in the same popu-
lation and presented, enabling a relation of causality between the

variables under investigation and the nutritional status.
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6. The time frame between the measurements was appropriate to allow mal-
nutrition to develop as a result of the potential risk factor. This time frame
may have depended on the variable under investigation (e.g., a shorter time
frame would be considered for acute illness compared to loneliness). The
appropriateness of the time frames was discussed with all authors until a

consensus was reached.

Data were first extracted from the longitudinal articles to an Excel table
containing information such as title, authors, country where the study was
performed, publication year and journal, information on how malnutrition
was assessed, information about the population under study (age, number,
setting), whether the study was interventional or not, the time frame be-
tween the measurements, the outcomes, the statistical analyses and results,
and whether the results were corrected for possible bias identified by the au-
thors. The data were then extracted from the Excel table into standardized
tables by one of the investigators. In the tables, results of studies are reported
only for the outcome measures interest. The results are reported as significant
at P < 0.05, and no exclusions were made for type of statistical approach.

The concept of malnutrition was accepted as described by the authors of
the included articles. The authors of only one paper explicitly defined mal-
nutrition as a disorder of nutritional status resulting from reduced nutrient
intake or impaired metabolism (16). The same applies for the concept of
other variables analyzed by the longitudinal articles, such as polypharmacy,
cognitive decline, low education, etc. The variables under investigation were
considered risk factors when they correlated with the development of mal-
nutrition between baseline and the time of reassessment. This implies that
only longitudinal studies were eligible for inclusion in this systematic review.

Review of study strength and quality. The strength and quality of the stud-
ies were determined by using items from Downs and Black (17) and the
Newcastle scale (18), as well as the Cochrane (15) and PRISMA consort
guidelines (13, 14). A review of strength and quality of the longitudinal
studies, including risk of bias and appropriate statistical analysis, was as-
sessed independently by 2 researchers (NCFM and CV). In case of disagree-
ment, another researcher (SK-H) was consulted and participated in the
discussion until agreement was reached. The decisions were then discussed
with all co-authors until a consensus was reached.

Results

The search resulted in 2499 articles. After analyzing titles
and abstracts, 1849 articles not related to malnutrition in
older adults were excluded. From the 650 remaining articles,
112 reported on associations of malnutrition in older adults
(65 of the studies were performed in European countries, 19
in Asia, 19 in North America, 6 in Oceania, and 3 in Africa).
The other 538 articles were excluded because they did not
report on associations with malnutrition (399 articles) or
they reported on a population of <65 y of age (139 articles).
Of the 112 articles reporting on associations of malnutrition
in older adults, 103 cross-sectional studies and 3 literature
reviews (19-21) were excluded. The reference lists from
the 3 review studies previously identified in the PubMed
search did not result in additional longitudinal studies.
As a result, a final number of 6 longitudinal studies were in-
cluded in the systematic review. The flow of articles through
the review process is displayed in Figure 1.

There was no difference between the primary agreement
that was established by the first reviewers (NCFM and CV)
and the consensus that was reached by all authors on which
papers to include. The strength and quality of studies were
considered high, with all 6 longitudinal studies meeting the
criteria defined by Downs and Black (17) and the Newcastle



scale (18), as well as the Cochrane (15) and PRISMA consort
guidelines (13, 14).

Nutritional status in the selected studies was assessed by
using the following anthropometric measures: body weight
(or percentage of initial body weight), weight loss (22), or
BMI data (in kg/m?); or through the following validation
methods or tools: Mini Nutritional Assessment (23), Mini
Nutritional Assessment-Short Form (24, 25), or Elderly Nu-
trition Screening tool (26).

Table 1 presents the longitudinal studies sorted by
publication year and also presents potential risk factors
under investigation, population, malnutrition assessment
instrument, and summarized results. In Table 2, the fac-
tors evaluated for their association with malnutrition (af-
ter correction for confounding factors) in the longitudinal
studies are categorized into one of the following: physical,
psychological, social, oral health-related, and eating-
related factors. Table 2 also includes information on the
malnutrition assessment instrument, the applied statisti-
cal methodology, and the results. The outcome column
shows whether the potential risk factor under investiga-
tion was positively (+) or negatively (—) related to malnu-
trition or whether no association was found (0). The
statistical analysis used to evaluate the association is also
mentioned in Table 2.

In the 6 longitudinal studies, the following factors were
found to statistically correlate with the development of
malnutrition. Physical factors were frailty (for institu-
tionalized people) (27), excessive polypharmacy (defined
as taking =10 drugs) (30), functional decline (28, 30, 31),
difficulty walking stairs (for persons <75y old) (16), decline
in cognitive capacity and dementia, Parkinson disease, con-
stipation (28), loss of >5% of initial handgrip strength (31),
and poor or moderate self-reported health status (29, 30).

Of the 5 studies that evaluated age, 2 (28, 30) pre-
sented this variable as a risk factor for malnutrition,
whereas the others (16, 29, 30) did not observe an associa-
tion. Excessive polypharmacy was identified as a risk factor
for malnutrition in women, but not in men. Taking 1-2

drugs reduced the risk of malnutrition compared with tak-
ing no drugs in female participants (16).

Basal oral dysphagia and signs of impaired swallowing
efficacy were statistically significant oral risk factors for
malnutrition when assessed by the Mini Nutritional Assess-
ment questionnaire but not when assessed by means of
weight loss measurements (basal OD P = 0.010, impaired ef-
ficacy of swallow P = 0.015) (31). Moreover, daily oral hy-
giene was shown to lead to a better nutritional status (28).
Poor appetite (16, 27) and needing assistance to eat (28)
were statistically significant eating-related risk factors for
malnutrition, whereas the ability to eat independently was
related to the improvement of the nutritional status (27).

The only psychological factor related to the development
of malnutrition was the loss of interest in life among institu-
tionalized and community dwelling persons. A sustained in-
terest in life was shown to predict a higher weight (27).
Depressive symptoms, anxiety, loneliness, and not having
a partner, as independent variables, were not related to the
development of malnutrition (16).

Social factors demonstrated to be predictors for malnu-
trition were institutionalization (30) and residence in
Ontario or British Columbia (27). Shatenstein et al.
(27) looked at the risk of malnutrition in different regions
in Canada, observing higher malnutrition incidence in
Ontario or British Columbia compared with Quebec.
Low educational level (defined as completion of 0—6 y of
school) was not related to the progress of malnutrition
over time (30).

The review articles (n = 3) and cross-sectional (n = 103)
studies are presented as supplemental information (Supple-
mental Tables 1 and 2, respectively). All 103 cross-sectional
studies were observational cohort studies, and no interven-
tional studies were found. Of the 3 reviews identified, only Ta-
mura et al. (19) performed a systematic literature review. The
reviews conducted by Pauly et al. (20) and Bocock et al. (21)
were not performed by using a systematic review approach. In
the latter reviews, no rigid quality control was performed, re-
sulting in a mere presentation of the identified papers.

Studies identified from PubMed search and screened for inclusion or
exclusion (n=2499) based on titles and/or abstracts

Not relevant to malnutrition search (n=1849)
No data on risk factors associated to malnutrition

(n=399)
< 65 vears old (n=139)

Studies about variables associated with
malnutrition in adults aged = 65 y screened for
inclusion or exclusion based on abstracts
and/or full texts (n=112)

FIGURE 1 Flow diagram of
the study selection for the

review process.

Cross-sectional studies (n=103)
Literature review (n=3)

Longitudinal studies from
reviews’ reference lists (n=0)

I Longitudinal studies of risk factors for
malnutrition in adults aged = 65 y included

in the review (n=6)
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TABLE 1 (Continued)

Author, year
(reference)

Results
Basal OD (on weight loss > 5%), OR: 1.33; 95% Cl: 0.55,

Assessment method

Population

Potential risk factors

Toxic habits

0.336

Comorbidities

324, P
Impaired efficacy of swallow (on weight loss > 5%),

Physical exploration (weight,

=0.380

OR: 1.30; 95% Cl: 049, 346, P
Effect adjusted by age, Barthel score, basal nutritional status:

height, waist circumference,
and handgrip strength)
Functional capacity

Nutritional status
Frail condition

Impaired efficacy of swallow, OR: 2.31; 95% Cl: 0.96,

0.062
Age, OR: 1.03; 95% ClI: 0.96, 1.08; P

557; P

0448

0443

Barthel score, OR: 0.99; 95% Cl: 0.95, 1.02; P

0481

M/RM at baseline, OR: 0.70; 95% Cl: 0.26, 1.89; P

Loss of >5% of initial handgrip strength, male, OR:

0.043

2.33;95% Cl: 1.02, 5.36; P

! All studies (16, 27-31) are from Europe, except Shatenstein et al. (27), which is from North America. ADL, activities of daily living; ENS, Elderly Nutrition Screening tool; IADL, instrumental activities of daily living; MNA, Mini Nutritional Assessment;

MNA-SF, Mini Nutritional Assessment-Short Form; M/RM, malnutrition/risk of malnutrition; OD, oral dysphagia; ref, reference; B, standardized regression coefficient.

295% Cl values not given.
3 P values not given.

Discussion

This systematic review presents information on potential
risk factors for malnutrition in older adults, which allows
the development of a malnutrition screening instrument
that takes the multifactorial nature of malnutrition into ac-
count. Because a risk factor can only be identified if it causes
an effect over time, the present systematic literature review in-
cludes only longitudinal studies in order to evaluate potential
risk factors for malnutrition (16, 27-31).

When combining risk factors, the prevalence of malnu-
trition is higher in the older population than in younger
adults (32). However, aging emerged as a risk factor for mal-
nutrition in only 2 (28, 30) of the 5 longitudinal studies that
included the effect of age, indicating that age as an isolated
factor is not always confirmed as a risk factor for malnutri-
tion (33, 34). Rather than age, the gradual deterioration of
health status and body function caused by aging (35), also
known as frailty, is suggested to be an important determi-
nant for malnutrition among older individuals (36, 37).
The concept of frailty denotes the multidimensional syn-
drome of the loss of reserves such as energy, physical abil-
ity, and cognition and an increase in vulnerability (38). As
aresult, a vast number of approaches have been used to as-
sess frailty in the older population, which makes frailty a
challenging parameter to discuss, especially because it is
commonly defined based on variables that can be studied
as isolated risk factors. Functional decline is an example of a
physical performance measure of frailty, which is also iden-
tified as a significant risk factor for malnutrition (functional
decline P = 0.008) (28), when defined as having difficulty
walking stairs at < 75 y of age (16), loss of >5% of initial
handgrip strength in men with oral dysphagia (31), or
needing assistance to eat (27, 28). These results are in con-
trast to the findings of Jyrkk et al. (30) and Serra-Prat
et al. (31), showing no association between general physical
performance or performance of daily life activities and the
development of malnutrition. The conflicting observations
may be due to the higher mean age and percentage of female
participants in the Mamhidir et al. (28) study (85.8 y, 71.0%
women) than in the studies by Jyrkki et al. (30) (81.4 'y, 69%
female) and Serra-Prat et al. (31) (78.2'y, 46.5% female). Fe-
male sex as an isolated factor could not be identified as a risk
factor for malnutrition (16) but, as well as older ages, is shown
to be associated with greater overall prevalence of disability and
functional limitation (39), which is likely to increase the prob-
ability of an association between functional impairment and
malnutrition. Moreover, the Mambhidir et al. (28) study was
conducted in individuals living in sheltered housing, in which
the proportion of functionally disabled and malnourished
subjects =65 y of age is expected to be higher (40) than in
the general population in which the studies by Jyrkkai et al.
(30) and Serra-Prat et al. (31) were performed.

Aging, and consequently frailty progress, can also be in-
directly related to the development of malnutrition caused
by health decline, which comes with onsets of physical
and psychological diseases, increased medication intake

Risk factors for malnutrition in seniors 515
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B: —1.89; 95% Cl: —2.38, —1.39; P < 0.001

B: —0.03; 95% ClI. —0.32, 0.26; P
B: —152;95% Cl: 0.12, 042; P

Linear mixed model
Linear mixed model
Logistic regression

MNA-SF
MNA-SF

(30)
(30)
27)

Institutionalized

=0823
0.000

0-6 y of education

% of initial body weight

Loss of appetite (community-

Eating-related

living subjects)

Poor appetite

factors

HR: 1.63; 95% Cl: 1.02, 2.61; P value not given

Multivariate model
OR: 2.257; 95% ClI: 1.676, 3.038; P

BMI
BMI

0.001

Multiple logistic regression

Multivariate model

(28)
27)

Eating dependency

0.000

B: 4.24, 95% Cl values not given; P

% of initial body weight

Ability to eat unaided

(community-living subjects)

VENS, Elderly Nutrition Screening tool; MNA, Mini Nutritional Assessment; MNA-SF, Mini Nutritional Assessment-Short Form; M/RM, malnutrition/risk of malnutrition; OD, oral dysphagia; ref, reference; B, standardized regression coefficient.

2 + indicates positive association with malnutrition; 0 indicates no association; and — indicates negative association.

(26), cognitive impairment, and dementia. Although one
could expect a great number of diseases to be related to mal-
nutrition development, only Parkinson disease, constipation
(28), and basal oral dysphagia and signs of impaired swal-
lowing (30) were observed to have a significant impact on
the nutritional status because of the advanced age of the
population included in the study (Parkinson disease P =
0.047, constipation P = 0.015, basal oral dysphagia P =
0.010, impaired efficacy of swallow P = 0.015). Some dis-
eases are a challenge to investigate in advanced age because
of the high mortality rates. In this context, a number of
other diseases known to be risk factors for malnutrition in
younger adults could be considered, such as head and
neck (41) or gastric (42) oncology or congestive heart failure
(43). The onset of Parkinson disease, on the other hand, of-
ten occurs at an older age (44), which enables investigation
of the relation between this disease and malnutrition in this
population. Parkinson disease is usually accompanied by se-
vere motor symptoms (45-48), decreased mobility (49), re-
duced ability to carry out the activities of daily living (48, 50,
51), increased medication intake (45, 51), and cognitive
impairment (52), all factors leading to a higher risk of de-
veloping malnutrition in the individuals with this condition
(53-55). Constipation is also more prevalent in older adults
because of slowing of the gastrointestinal transit (56), which
is due to several factors such as increased rectal compliance,
delayed colonic transit, low intake of dietary fiber, and neu-
romuscular disorders (57). Increased prevalence of dyspha-
gia, on the other hand, is due to a vicious cycle in which
dysphagia contributes to malnutrition and malnutrition
contributes to further deterioration of functional capacity
and muscle debilitation, which, in turn, favors dysphagia.

Cognitive decline and dementia were found to be statis-
tically significant risk factors for malnutrition (28), which
is consistent with numerous cross-sectional studies (demen-
tia P = 0.001, cognitive decline P = 0.001) (5, 40, 58-70).
The relation between cognitive impairment and nutritional
risk seems to be a complex and reciprocal problem (71) be-
cause a variety of factors that were found to have an impact
on malnutrition were also associated with a lower cognitive
state, such as oral health-related problems (36, 70, 72-86),
which was found to comply with the results of Mamhidir
et al. (28), demonstrating that daily dental hygiene leads to
a decrease in malnutrition prevalence over time.

Although many cross-sectional studies found an associa-
tion between malnutrition and depression (19, 33, 34, 65—
70, 87-91), anxiety (83, 92), and loneliness (81, 93-95),
these factors were not identified as risk factors in the longi-
tudinal study performed by Schilp et al. (16). However, poor
or moderate self-reported health status was observed to be a
significant risk factor for malnutrition (29, 30), whereas bet-
ter self-rated health compared with the previous year was
observed to be protective (poor P < 0.001, moderate P =
0.016) (29). These findings might be explained by the fact
that those people who have a positive opinion about their
general health are more alert and probably have an increased
awareness of their nutritional needs (58). Poor or moderate



self-reported health status was also related to loss of interest
in life, the only psychological factor that was significantly
correlated with increased weight loss in institutionalized
and community-dwelling older adults (27).

As the occurrence of diseases that require pharmaco-
logic treatment becomes more common with aging, higher
age is accompanied by an increasing prevalence of (exces-
sive) polypharmacy (96, 97). The extent of medication in-
take is a factor that influences, either directly or indirectly,
the risk of malnutrition (16, 30). Whereas moderate med-
ication intake seems to protect from malnutrition in older
female participants (16), excessive medication intake (>10
drugs) has an inverse effect (30). All cross-sectional studies
but one (34) also observed a positive correlation between
polypharmacy and malnutrition. However, the findings
from this systematic review regarding polypharmacy are
difficult to compare because cross-sectional studies do
not distinguish between various levels of polypharmacy
(1, 34, 66, 82, 90, 98). Furthermore, the side effects of
excessive polypharmacy can indirectly affect the develop-
ment of malnutrition. Examples of such pharmacologic
side effects are poor appetite or loss of appetite (56),
also shown to be a risk factor for malnutrition (16, 27);
physical and cognitive decline (56, 99, 100); dry mouth
(hyposalivation and/or xerostomia) (101); nausea (102);
and constipation (56).

Institutionalization of older adults was found to be a fac-
tor that contributes to the development of malnutrition in
this specific population (28), which is in line with the avail-
able cross-sectional studies in the literature that comprehen-
sively reports a decrease in nutritional status when moving
to a long-term care institution (40, 64, 103—106). However,
the reasons for this association should be carefully investi-
gated. The hypothesis that poor care or care-related factors
play a role in residents’ malnourishment was not confirmed
in a study by Suominen et al. (40). Also other confounding
variables in institutionalized older adults are shown to be
related to nutritional deficiencies such as age, advanced
dementia with immobility, functional dependence, and
severe chewing/swallowing problems (19).

One limitation of this review concerns the relative hetero-
geneity in the variables analyzed, concept definitions, metho-
dology, and populations among the 6 longitudinal studies
identified. This complicates comparison of the studies and is
likely to be the reason why some conflicting results were found.

The longitudinal nature of the studies included in this
systematic review allows for determination of the impact
of certain independent variables on the development of mal-
nutrition over time. The identified risk factors for malnutri-
tion were age, frailty in institutionalized persons, excessive
polypharmacy, general health decline (including physical
function and cognition), loss of interest in life, basal oral
dysphagia and signs of impaired efficacy of swallowing, and
institutionalization. The identification of these factors is cru-
cial for being able to develop an integrated malnutrition
assessment tool that takes the multifactorial nature of mal-
nutrition into consideration. The current available screening

instruments do not include all identified risk factors, which
urges the development of an efficient comprehensive as-
sessment instrument that will identify older adults’ risk
of malnutrition and supports the development of preventive
strategies. Because only longitudinal studies are able to detect
causality, this feature was one of the inclusion criteria for this
systematic review. Nevertheless, the numerous cross-sectional
studies that reported significant associations between malnu-
trition and a variety of parameters are valuable, because they
generate hypotheses for further longitudinal research on risk
factors for malnutrition. For this reason, the cross-sectional
studies are provided as Supplemental Tables 1 and 2.
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