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Objective: To examine the prevalence of undernutrition in community-dwelling older individuals
(65 y) using data from various settings.
Methods: A cross-sectional observational study was performed to examine the prevalence of
undernutrition in three samples (all 65 y): 1) 1267 community-dwelling individuals participating
in a large prospective population-based study, the Longitudinal Aging Study Amsterdam (LASA) in
1998/99; 2) 814 patients receiving home care in 2009/10; and 3) 1878 patients from general
practices during the annual inﬂuenza vaccination in 2009/10. Undernutrition was assessed by the
Short Nutritional Assessment Questionnaire 65þ.
Results: Mean age was 77.3 y (SD 6.7) in the LASA sample, 81.6 y (SD 7.4) in the home care sample,
and 75.3 y (SD 6.5) in the general practice sample. The prevalence of undernutrition was highest in
the home care sample (35%), followed by the general practice (12%) and LASA (11%) samples. The
prevalence of undernutrition increased signiﬁcantly with age in the general practice and LASA
samples. Gender differences were observed in the general practice and home care samples; women
were more likely to be undernourished in the general practice sample and men were more likely to
be undernourished in the home care sample.
Conclusion: The prevalence of undernutrition in Dutch community-dwelling older individuals was
relatively high, especially in home care patients.
Ó 2012 Elsevier Inc. All rights reserved.
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Introduction
Undernutrition is an important problem in all health care
settings. Undernutrition can be deﬁned as a disorder of nutritional status resulting from reduced nutrient intake or impaired
metabolism [1]. In Western society, the presence of undernutrition is found to be associated with delayed wound healing [2,
3], impaired immune function [4], poor muscle function [5,6],
mental health problems [7,8], impaired quality of life [9,10], and
even increased morbidity and mortality rates [11–15]. In the
Netherlands in 2010, the prevalence of undernutrition was
* Corresponding author. Telephone: þ31 (0) 20 5983521; fax: þ31 (0)
20 5986940.
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0899-9007/$ - see front matter Ó 2012 Elsevier Inc. All rights reserved.
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estimated to be 25% in hospitals, 21% in nursing home residents,
and 17% in patients receiving home care [16]. Although undernutrition is present in all age groups, the prevalence of undernutrition increases with age [16–18] and appears to be highest in
older individuals [15,19–21]. Studies performed in institutionalized older patients showed that treatment of undernutrition
could lead to improved wound healing [22,23], less complications [24], better quality of life [24,25], and lower mortality [26].
In the past years, more attention is given to recognize and
treat undernourished patients in Dutch institutional settings.
Screening and treatment of undernutrition in hospital patients
were added as performance indicators to the national benchmarks on quality of care in the Netherlands in 2007/08 [27]. On
the contrary, recognition and treatment of undernutrition in
older individuals in the home situation has received less
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attention. The results of the Dutch Annual National Prevalence
Measurement of Care Problems (LPZ Prevalence Study) in 2010
showed that nutritional status was assessed in only 16% of the
home care patients [16]. In 71% of this subgroup, undernutrition
was assessed by just looking at the patient and in only 5%
a validated screening instrument was used [16]. The Dutch
College of General Practitioners introduced the “National
Primary Care Cooperation Agreement Undernutrition” on the
collaboration of primary care workers in 2010 to enhance
awareness and early intervention in the case of undernutrition
[28]. Recognition of undernutrition in an early phase is important to initiate timely treatment and to prevent aggravation of
the nutritional status. The importance of early detection is
emphasized by the fact that older individuals have a reduced
ability to recover from weight loss [29].
Studies determining the prevalence of undernutrition in
community-dwelling older individuals are scarce. Depending on
the speciﬁc older study population and the deﬁnition used to
determine undernutrition, prevalences range from 0 to 24% [16,
30,31]. More knowledge about the prevalence in the speciﬁc
populations at risk of undernutrition in the home situation is
needed to provide recommendations for the assessment and
treatment of undernutrition in community-dwelling older
individuals. Recently, a new instrument was speciﬁcally
developed and validated to determine undernutrition in
community-dwelling older individuals: the Short Nutritional
Assessment Questionnaire 65þ (SNAQ65þ) [32]. This instrument
is feasible and fast to use, without the need of any calculation or
heavy equipment, and is therefore well applicable in the home
situation. The aim of the present study was to identify the prevalence of undernutrition in three different samples of Dutch
community-dwelling older individuals using the SNAQ65þ.

collected by 54 home care nurses between November 2009 and December 2010
were used. Individuals with missing data on gender (n ¼ 1) or nutritional status
(n ¼ 18) were excluded, resulting in a sample of 814 participants aged 65 y.
The total study sample consisted of 1267 participants from the LASA study,
1878 participants from the general practices, and 814 participants receiving
home care.
Nutritional status
Undernutrition was assessed by the SNAQ65þ [32]. This instrument consists
of four items: the measurement of mid-upper arm circumference (MUAC) and
three questions on involuntary weight loss in the past 6 mo, poor appetite, and
difﬁculties walking stairs. Participants with a MUAC <25 cm and/or involuntary
weight loss 4 kg in the past 6 mo were deﬁned as undernourished. Not
undernourished participants reporting a poor appetite in the past week in
combination with reporting difﬁculties climbing stairs were deﬁned as being at
risk of undernutrition [32]. In LASA the answers on the items were deﬁned
retrospectively, because the data were already collected.
Weight loss
To determine involuntary weight loss in the past 6 mo in the LASA sample,
the answers on three questions were used: 1) “did your weight change in the past
6 months?”; 2) “how many kilograms did your weight change?”; and 3) “what is
the reason your weight change?” Involuntary weight loss was deﬁned as weight
loss due to disease, poor appetite, or social factors, or a by the participant
reporting “unknown” reason. A cutoff point of 4 kg involuntary weight loss in
the past 6 mo was used to deﬁne undernutrition. This corresponds with a 5%
weight change in the LASA study [32]. In the NPCS samples, one question was
asked to deﬁne involuntarily weight loss: “Did you involuntary lose 4 kilogram or
more in the past six months?” with answering categories yes and no.
Mid-upper arm circumference
MUAC was measured at the left arm to the nearest millimeter at a point
midway between the lateral projection of the acromion process of the scapula
and the inferior margin of the olecranon process of the ulna. The midway point
was determined with the arm bent at the elbow at a 90-degree angle, while the
actual measure was performed with the arm hanging loose. In LASA, the MUAC
was measured in duplicate, whereby the mean of two MUAC measurements was
used in the analyses. MUAC was dichotomized into <25 cm and 25 cm based on
the 5th percentile of the total LASA study sample [34].

Materials and methods
Data of three samples were collected within two cohort studies: one sample
from the Longitudinal Aging Study Amsterdam (LASA) and two samples from the
Nutrition in Primary Care Study (NPCS). Both studies were approved by the Ethics
Review Board of the VU University Medical Center and informed consent was
obtained from all participants.
Study samples
LASA is an ongoing cohort study focusing on predictors and consequences of
changes in autonomy and well-being in the aging population in the Netherlands.
A representative sample of older individuals (55 to 85 y old), stratiﬁed by age and
sex according to expected mortality after 5 y, was drawn from the population
registries of 11 municipalities in areas in the west (Amsterdam and vicinity),
northeast (Zwolle and vicinity), and south (Oss and vicinity) of the Netherlands.
Further details about the sampling and data-collection procedures have been
described elsewhere [33]. A total of 3107 participants were enrolled at the
baseline examination (1992/1993). Examinations were performed every 3 y and
consist of a general face-to-face interview and a medical interview at the
participant’s home. Data for the present study were collected in 1998 and 1999,
in a medical interview by trained research nurses using a standardized protocol.
Participants aged 65 y (n ¼ 1289) were included. Subsequently, participants
with missing data on nutritional status were excluded (n ¼ 22), resulting in
a sample of 1267 participants.
NPCS is an ongoing intervention study investigating the (cost) effectiveness
of early treatment by a dietitian of undernourished community-dwelling older
individuals in Dutch primary care and home care. Undernourished participants
were recruited through 12 general practices and a home care organization in
Amsterdam and vicinity. Nutritional status was assessed by 24 research assistants
during the annual inﬂuenza vaccination on a speciﬁc day in the general practices
from October 2009 to December 2009 (eight general practices) or in November
2010 (four general practices). After exclusion of individuals with missing data on
gender (n ¼ 25), 1878 participants aged 65 y were included in the sample. In the
home care organization, nurses were trained to assess nutritional status at the
individual’s home during an intake consultation when the care needs were
determined or during an evaluation consultation. Terminally ill individuals or
individuals suffering from dementia were excluded from the assessment. Data

Appetite
In the LASA sample, appetite during the past week was assessed with the
following question from the Dutch translation of the Center for Epidemiologic
Studies Depression Scale: “In the past week, I did not feel like eating; my appetite
was poor” [35]. Two categories were created: no problems with appetite (answer
rarely or never) and poor appetite last week (answer some of the time/occasionally/mostly or always). In the NPCS samples appetite was assessed by the
question: “Did you have a poor appetite in the past week?”, with answering
categories yes and no.
Walking stairs
Difﬁculty walking up and down a staircase was assessed by the question “Can
you walk up and down a staircase of 15 steps without resting?” In the LASA
sample, two categories were created: no difﬁculties (answer yes, without help)
and difﬁculties (answer yes, with some/much difﬁculty/only with help/no, I
cannot). In the NPCS samples response categories were yes and no.
Statistical analyses
The prevalence of (the risk of) undernutrition with the SNAQ65þ was calculated in the three different study samples and characteristics of the study
samples were examined. Differences between the study samples were tested
using ANOVA for continuous variables and c2 tests for dichotomous and categorical variables. The percentage of undernourished participants with a MUAC
<25 cm, with 4 kg involuntary weight loss in the past 6 mo or both, were
calculated for every sample. The prevalence of undernutrition was presented in
age quintiles (based on including all three individual samples) and for men and
women separately. Differences were tested with c2 test and linear-by-linear
associations were calculated to obtain insight into the trend of the prevalence
across age quintiles. A P value <0.05 was considered statistically signiﬁcant. The
analyses were performed using SPSS version 16.0 (SPSS Inc., Chicago, IL, USA).

Results
Table 1 shows the characteristics of the three study samples
and the prevalence of (the risk of) undernutrition. In total, 3959
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Table 1
Characteristics of the study samples and prevalence of undernutrition

Women, %
Age in y, mean (SD)
MUAC in cm, mean (SD)
MUAC <25 cm, %
4 kg involuntary weight loss, %
Poor appetite last week, %
Difﬁculties walking stairs, %
Nutritional status, %
Undernutrition
Risk of undernutrition
No undernutrition

LASA

GP

HC

P value*

N ¼ 1267

N ¼ 1878

N ¼ 814

LASA-GP

LASA-HC

GP-HC

54.9
77.3 (6.7)
30.3 (3.6)
5.8
5.4
15.9
38.3

57.7
75.3 (6.5)
29.4 (3.4)
7.1
6.7
8.9
17.0

69.3
81.6 (7.4)
28.9 (5.5)
15.7
27.0
29.4
59.2

0.118
<0.001
<0.001
0.168
0.125
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
0.001
<0.001
<0.001
<0.001
<0.001
<0.001

10.7
7.7
81.7

11.8
2.2
86.0

34.8
9.2
56.0

GP, general practice; HC, home care; LASA, Longitudinal Aging Study Amsterdam; MUAC, mid-upper arm circumference
2
* Differences between the three samples were mutually tested with ANOVA and c tests.

participants (59.2% women) were included in the study, with
a mean age of 77.2 (SD 7.2) y. The home care sample differed from
the other samples on all investigated characteristics. Participants
in the home care sample were more often women, were older,
and had the lowest mean MUAC (P < 0.001). The characteristics of
the LASA and general practice samples were most comparable.
The prevalence of undernutrition was 10.7% (95% CI 9.0, 12.4) in
the LASA sample, 11.8% (95% CI 10.3, 13.3) in the general practice,
and 34.8% (95% CI 31.5, 38.1) in the home care sample. The risk of
undernutrition was 7.7% (95% CI 6.2, 9.2) in the LASA sample, 2.2%
(95% CI 1.4, 3.0) in the general practice sample, and 9.2% (95% CI
7.6, 10.8) in the home care sample. The mean overall prevalence of
undernutrition was 16.2% (95% CI 15.0, 17.4) and the mean overall
prevalence of the risk of undernutrition was 5.4% (95% CI 4.1, 6.7).
Additional characteristics of the LASA sample were examined:
12% had a poor cognitive status (Mini-Mental State Examination

score 23), 39% had a poor self-perceived health, and 88% reported having one or more chronic diseases. The mean handgrip
strength of the LASA sample was 31.9 kg (SD 9.7) in men and 18.9
kg (SD 6.9) in women. Furthermore, 70% of the men and 34% of
the women were married and 22% of the men and 54% of the
women were widowed. No comparison on these characteristics
could be made between the samples, as this information was not
available for the other two study samples.
The underlying criteria for undernutrition according to the
SNAQ65þ are illustrated in Figure 1. In the LASA and general
practice samples most undernourished participants were
undernourished based on a low MUAC. In LASA a statistically
signiﬁcant difference was found between men and women
(P ¼ 0.04). In the home care sample most undernourished
participants were undernourished based on their involuntary
weight loss 4 kg. This percentage was signiﬁcantly higher in

Fig. 1. Underlying criteria for undernutrition according to the SNAQ65þ within the undernourished participants. * Statistically signiﬁcant difference (P < 0.05) between men
and women. yStatistically signiﬁcant difference (P < 0.01) between men and women.
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Fig. 2. Prevalence of undernutrition within the study samples, in age quintiles.GP, general practice; HC, home care; LASA, Longitudinal Aging Study Amsterdam. * Statistically
signiﬁcant difference (P < 0.001) in prevalence of undernutrition between the age quintiles within the three study samples.

men compared to women (P ¼ 0.003). In the home care sample
almost one of four undernourished participants was undernourished based on both criteria.
Figure 2 shows the prevalence of undernutrition for the age
quintiles in the total study sample. The prevalence of undernutrition increased statistically signiﬁcantly (P < 0.001) with age in
the general practice and LASA samples. In these samples the
prevalence was highest in the age group 85 y; 20.9% (95% CI
15.2, 26.6) in the LASA sample, and 22.8% (95% CI 16.3, 29.3) in the
general practice sample. In the home care sample, the prevalence
of undernutrition did not differ between the age quintiles.
The prevalence of the risk of undernutrition differed signiﬁcantly between the age quintiles in the LASA sample, but there
was no trend across the age quintiles (linear-by-linear association, P ¼ 0.46). The highest prevalence (13.0%; 95% CI 10.4, 15.6)
was found in the age group 80-84 y and the lowest prevalence
(4.9%; 95% CI 3.3, 6.5) was found in the age group 85 y. In the
general practice and home care samples no statistically signiﬁcant differences were found between the age quintiles. In the
home care sample, the prevalence ranges from 5.9% (95% CI 4.1,
7.7) in the age group 65-69 y to 11.1% (95% CI 8.7, 13.5) in the age
group 85 y. In the general practice sample, the prevalence
ranges from 1.0% (95% CI 0.2, 1.8) in the age group 70-74 y to 3.0%
(95% CI 1.7, 4.3) in the age group 85 y.
Figure 3 shows the prevalence of (the risk of) undernutrition
for men and women in the three study samples. In the general
practice and home care samples statistically signiﬁcant differences were found between men and women. Women were more
likely to be undernourished than men in the general practice
sample (P < 0.001). In the home care sample men were more
likely to be undernourished than women (P ¼ 0.02). In the LASA
sample no signiﬁcant gender differences were found. An additional analysis showed that potential age differences between
men and women did not explain the observed gender differences
in prevalence.

of 1267 community-dwelling older individuals from the LASA
study, 12% in a sample of 1878 general practice patients (during
the annual inﬂuenza vaccination), and 35% in a sample of 814
home care patients (during an intake or evaluation consultation).
The prevalence of undernutrition increased statistically signiﬁcantly with age in the LASA and general practice samples and
gender differences were observed in the general practice and
home care samples.
This is the ﬁrst study investigating the prevalence of undernutrition in community-dwelling older individuals using the
SNAQ65þ. Thereby, comparing the observed prevalences to the

Discussion
In Dutch community-dwelling older individuals (65 y), the
prevalence of undernutrition was 11% in a representative sample

Fig. 3. Gender-speciﬁc prevalence of undernutrition in the three study samples.
* Statistically signiﬁcant difference (P < 0.05) in prevalence of undernutrition
between men and women.
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results of other studies is difﬁcult, because they largely depend
on the used criteria to deﬁne (the risk of) undernutrition and the
considered population and setting. Studies reporting the prevalence in older individuals in general practice are scarce, with
values ranging from 0% assessed with the Mini Nutritional
Assessment [36] to 11.6% using a low body mass index (BMI) as
the criteria (the used cutoff point for low BMI was not reported)
[37]. The prevalence of undernutrition observed in our general
practice and LASA samples is comparable to the latter study. The
prevalence of undernutrition in our home care sample is higher
than the prevalence (17.1%) found in the earlier mentioned LPZ
prevalence study [16]. However, the home care sample of the LPZ
prevalence study was younger (mean age 76.2 y) compared to
our sample (mean age 81.8 y). In addition, more stringent criteria
were used to assess undernutrition in the LPZ prevalence study:
BMI 20 kg/m2, >6 kg involuntary weight loss in the past 6 mo
or >3 kg in the past month, and reduced nutritional intake. The
cutoff value of 25 cm for MUAC used in our study was comparable with a BMI of 20.7 kg/m2 in LASA (approximated with
a linear regression analysis). Moreover, the cutoff value for
involuntary weight loss (4 kg) was also less strict in our study
compared to the LPZ prevalence study.
The increasing prevalence of undernutrition with age shown
in earlier studies [17,18,20,21] was conﬁrmed in the LASA and
general practice samples, but not in the home care sample.
Besides the increasing prevalence of undernutrition, other health
problems and diseases such as depression, cancer, heart disease,
and the presence of multimorbidities are also known to increase
with increasing age [38–42]. The decreasing prevalence in the
home care sample was comparable to the results of the LPZ
prevalence study and could be due to the assumption that older
individuals with higher disease severity are more likely to die or
to be admitted to an institution, whereby the healthier older
individuals will be more likely to stay at home [16]. Because of
the observed age differences in the general practice sample, it
could be useful to consider only assessing undernutrition in the
highest age groups in this setting.
The contradictory results between the samples with regard to
gender differences in the prevalence of undernutrition are
difﬁcult to interpret. In general, women are more often frail than
men [43], which was reﬂected in the prevalence of undernutrition in our general practice sample. The higher prevalence of
undernutrition in men compared to women in our home care
sample could be due to the fact that the frailest patients in home
care are more likely to be men [44]. Women generally receive
home care more often compared to men, because women are
more often living without a partner, but men are more frail [45].
An earlier study pooled data from published data sets and
showed that the prevalence of undernutrition was higher in
community-dwelling older men compared to women [46], but it
was not mentioned whether this population received home care.
In the LPZ prevalence study no statistically signiﬁcant gender
differences were found in the home care setting [47]. Based on
the results of our study, we will recommend assessing nutritional
status in both men and women and not differentiating the
assessment for gender.
One strength of our study is that three large and diverse
samples were used to determine the prevalence of undernutrition in community-dwelling older individuals. Probably some
overlap exists between the three samples, because, for example,
individuals assessed during the inﬂuenza vaccination in general
practices as well as participants of LASA could also potentially
receive home care. Another strength is the unique direct
comparison of different settings of community-dwelling older
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individuals. Advantage of assessment during the inﬂuenza
vaccination in general practice or during consultation in home
care is that assessment can be performed regularly in large
samples of older individuals, allowing monitoring of nutritional
status over time.
A limitation of this study is that undernutrition in the LASA
sample was assessed in 1998/99, while undernutrition in the
other two samples was assessed in 2009/10. The MUAC was only
measured until the third cycle of LASA (1998/99) and more recent
cycles could therefore not be used to determine the prevalence of
undernutrition based on the SNAQ65þ. An additional analysis,
using BMI <20 kg/m2 instead of MUAC <25 cm, showed
comparable prevalences of undernutrition between 1998/99
(6.3%) and 2005/06 (6.6%) in individuals between age 65 and 85 y.
These data suggest that the prevalences did not vary over time,
allowing a direct comparison of the three study samples. Another
potential limitation was that the questions used in the SNAQ65þ
were not asked identically in the LASA sample as compared to the
other two samples, which may explain some of the differences in
the prevalence between the samples.
In the present study home care nurses were instructed to
assess the nutritional status of all individuals aged 65 y and older
during an intake or evaluation consultation, but not all individuals were actually assessed because terminally ill individuals or
individuals suffering from dementia were excluded from
assessment, causing selection bias. Furthermore, it is possible
that during the start-up phase nurses may have selectively
screened those individuals who appeared undernourished.
However, the prevalence of undernutrition (38.1%; 95% CI 33.2,
43.0) of the ﬁrst 4 mo (November 2009 to February 2010) was
not statistically signiﬁcantly different (P ¼ 0.16) from the prevalence (31.7%; 95% CI 27.0, 36.4) of the last 4 mo of recruitment
(September to December 2010).
This study demonstrates that the prevalence of undernutrition in community-dwelling older individuals is substantial. The
prevalence of undernutrition was highest in a sample of older
individuals receiving home care, in both men and women and in
all age groups (65 y). Therefore, assessment of undernutrition in
home care during regular consultations is warranted. In general
practice, almost one of four patients (both men and women) aged
85 y and older was undernourished during the inﬂuenza vaccination. Concerning investment of time and money, it could be
useful to consider only assessing undernutrition in the highest
age groups in general practice. Early recognition of undernutrition in community-dwelling older individuals is important to
initiate treatment in a timely fashion and prevent further deterioration of nutritional status.
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