
VU Research Portal

Diagnostics, determinants and consequences of poor muscle status during
hospitalization
van Ancum, J.M.

2020

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
van Ancum, J. M. (2020). Diagnostics, determinants and consequences of poor muscle status during
hospitalization: Action needed for an underappreciated organ. [PhD-Thesis - Research and graduation internal,
Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/95909b37-32cd-43ef-addb-2e1192b8d453




Part 1
Diagnostics





Chapter 2
Lack of knowledge contrasts the 

willingness to counteract sarcopenia 
among community-dwelling adults

Jeanine M. Van Ancum
Carel G. M. Meskers
Esmee M. Reijnierse

Suey S. Y. Yeung
Nini H. Jonkman

Marijke C. Trappenburg
Mirjam Pijnappels

Andrea B. Maier

Journal of Aging and Health. 2019;898264319852840.



20

Chapter 2
Abstract
Background: Sarcopenia is highly prev-
alent in older adults. Knowledge among 
community-dwelling adults is important 
for effective prevention and treatment of 
sarcopenia. This study aims to assess cur-
rent knowledge about sarcopenia, inves-
tigate willingness for treatment and pre-
vention, and awareness of muscle health.

Methods: Participants who attended 
health educational events completed a 
questionnaire on knowledge about sar-
copenia. Self-perceived muscle health 
was assessed by visual analog scale. Ob-
jective muscle measures included muscle 
mass, handgrip strength, and gait speed. 

Results: Included participants were 197 
(median aged 67.9 years [interquartile 
range = 57.0-75.1]). Eighteen participants 
(9%) reported to know what sarcopenia 
is. Participants’ self-perceived muscle 
health showed a low correlation with all 
objective muscle measures. 76% were 
willing, in case of sarcopenia diagnosis, 
to start treatment and 71% were willing 
to prevent sarcopenia.

Conclusion: Knowledge about sarco-
penia is limited while participants were 
willing to start treatment and prevention. 
Strategies to increase knowledge among 
community-dwelling adults are needed.

Introduction
Sarcopenia affects up to 36% of commu-
nity-dwelling adults aged 60 years and 
older63, and the prevalence is expect-
ed to increase in the coming decades82. 
Proposed definitions of sarcopenia in-
clude a combination of low muscle mass, 
low muscle strength, and/or low gait 
speed10,83,84. Muscle mass and strength 
start to decline around the third decade 
of life, with an acceleration from the fifth 

decade onward85,86. In community-dwell-
ing older adults, sarcopenia is associat-
ed with adverse outcomes such as falls87, 
fractures88, institutionalization and hos-
pitalization89, functional dependency90, 
and mortality91. Due to the high prev-
alence and negative health outcomes, 
the economic burden on healthcare is 
excessive92. Preventing the development 
of sarcopenia in community-dwelling 
adults appears crucial and achievable93. 
Modifiable risk factors in the preven-
tion and treatment of sarcopenia include 
malnutrition94 and low physical activity95. 
For prevention, early diagnosis and time-
ly treatment of sarcopenia, knowledge 
among health care professionals along 
with community-dwelling adults is a pre-
requisite.

The recognition of sarcopenia 
as a disease in September 2016 with the 
assignment of an International Classifica-
tion of Disease Clinical Modification code 
(ICD-10-CM-code)59, should advocate 
more awareness of sarcopenia among 
healthcare professionals. However, re-
cent results revealed that only one tenth 
to one fifth of healthcare professionals 
attending educational events (“Sarco-
penia Road Show”) in the Netherlands, 
Australia and New Zealand know how 
to formally diagnose sarcopenia60,61. Im-
proving knowledge and awareness about 
sarcopenia among community-dwelling 
adults may be just as important to in-
crease adherence and motivation to life-
style changes.

In this study, we aimed to de-
scribe the current knowledge about sar-
copenia in a cohort of community-dwell-
ing adults attending health educational 
events, to investigate the willingness for 
treatment and prevention, and to as-
sess the awareness of muscle health by 
correlating self-perceived muscle health 
with objective muscle measures.
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Methods
Design
A total of 377 community-dwelling 
adults aged 18 years and older visited 
health educational events in 2017 and 
2018 at three different locations in the 
Netherlands: a) Philips Veterans meeting 
at the Academisch Genootschap, Eind-
hoven, b) VU University Medical Center, 
Amsterdam, c) Amstelland Hospital, Am-
stelveen. A total of 197 (58.5%) volun-
teered to participate in the current study. 
All participants visiting the health educa-
tional events were invited to participate 
in the inception cohort, no exclusion cri-
teria were applied. All questionnaires and 
measurements were completed before 
commencement of the health educa-
tional event. Participants did not receive 
any information about sarcopenia before 
participating in the study. The research 
complies with the ethical rules for hu-
man experimentation that are stated in 
the Declaration of Helsinki, and was ap-
proved by the medical ethical commit-
tee of the VU University Medical Center, 
Amsterdam, by the Scientific and Ethical 
Review Board of the Vrije Universiteit 
Amsterdam, and by the medical ethical 
committee of the Amstelland Hospital, 
Amstelveen. All participants provided 
written informed consent.

Data collection
Characteristics
The questionnaire on characteristics 
comprised of self-reported questions on 
age in years, sex, retirement (yes or no), 
career in healthcare (yes or no, includ-
ing previous career), years of education 
(including day-care, primary school and 
part time study), current smoking (yes or 
no), current alcohol consumption (yes or 
no), if participants are performing muscle 
strengthening exercises ≥ 2 times a week 
(yes or no), if participants are performing 

moderate-vigorous activities ≥ 150 min-
utes a week (yes or no), use of walking 
aid (yes or no), self-reported difficulty 
walking 100 m (yes or no), experienced 
any falls in the last 12 months (yes or no), 
experiencing self-reported balance prob-
lems (yes or no), if participants need any 
help performing activities of daily living 
(ADL; yes or no), number of medications 
and morbidities. Morbidities included 
asthma or chronic obstructive pulmonary 
disease, hypertension, cerebrovascular 
accident, arthrosis or rheumatoid osteo-
arthritis, Parkinson, malignancy, diabetes, 
myocardial infarction. Height (in cm) and 
weight (in kg) were measured using a 
standard standing ruler and weight scale, 
and body mass index (BMI, in kg/m2) was 
calculated.

Sarcopenia awareness questionnaire
A sarcopenia awareness questionnaire 
was developed by the authors during 
several expert meetings, and the ques-
tionnaire was subsequently tested in n = 
10 community-dwelling adults aged 60 
years and older to test face validity of the 
questionnaire. We included older adults 
to test the questionnaire, as predomi-
nantly older adults were expected to at-
tend the health educational events. The 
questionnaire was translated to Dutch, 
and comprised of questions on termi-
nology, etiology, consequences, treat-
ment and prevention of sarcopenia (see 
Supplementary Material). After answer-
ing questions about terminology, the 
European Working Group on Sarcopenia 
in Older People (EWGSOP) definition of 
sarcopenia was introduced (low muscle 
mass, low muscle strength, and/or low 
physical performance)10. Questions most-
ly comprised multiple-choice answers 
with an additional open option. Among 
the multiple-choice options, three cor-
rect answers for the etiology of sarco-



22

Chapter 2
penia were provided, including aging96, 
malnutrition94 and physical inactivity95, 
and three correct consequences were 
provided, including falls87, fractures88, 
and admission to a nursing home89. After 
answering questions on etiology, conse-
quences, and treatment, the participants 
were informed about appropriate treat-
ment of sarcopenia (high protein intake 
and muscle strength training)97-99. Partic-
ipants were asked to rate their self-per-
ceived muscle health and to judge the 
importance of muscle for overall health, 
the contribution of muscle to indepen-
dency at older age, and the contribution 
of physical activity and nutrition in main-
tenance of muscle. It was scored using a 
100-mm visual analog scale (VAS)100 with 
higher scores implying higher impor-
tance of the item.

Objective muscle measures
All objective muscle measures were per-
formed in the same measurement room 
by trained research staff. Muscle mass 
was assessed using direct segmental 
multifrequency bioelectrical impedance 
analysis (DSM-BIA; In-Body S10; Biospace 
Co., Ltd, Seoul, Korea), with participants 
in supine position, and expressed as: a) 
skeletal muscle mass (SMM) in kg, b) 
SMM index (SMI: SMM/height2) in kg/m2, 
c) SMM relative to body weight (relative 
SMM: SMM/weight*100) in %, d) appen-
dicular lean mass (ALM) in kg, e) ALM/
height2 in kg/m2, f) ALM relative to body 
weight (relative ALM: ALM/weight*100) 
in %. HGS was measured using a hand-
held dynamometer (JAMAR hand dyna-
mometer; Sammons Preston, Inc., Boling-
brook, IL, USA), performed 3 times for 
each hand101. The best score was used 
for analyses and expressed in kilogram. 
Gait speed was assessed using a timed 
4-m walking test at preferred pace from 
a standing start using a stopwatch. The 

fastest time of two trials was used for 
analyses and gait speed was expressed in 
meters per second (m/s). Enough space 
was allowed after the walking track to 
minimize deceleration during the 4-m 
walking test. Data on muscle mass, HGS, 
and gait speed were missing in nine, four, 
and five participants, respectively. The 
EWGSOP definition of sarcopenia was 
used, including sex-specific cut-off points 
for low SMI (≤10.75 kg/m2 for males and 
≤6.75 kg/m2 for females), combined with 
low HGS (<30 kg for males and <20 kg 
for females) and/or low gait speed (≤0.80 
m/s for both males and females)10.

Statistical analysis
Descriptive statistics were visualized us-
ing GraphPad Prism for Windows (Ver-
sion 7.0. GraphPad Software, Inc.). Nor-
mality of the variables was checked and 
presented as mean with SD for normally 
distributed variables, number with % for 
categorical variables and median with in-
terquartile range (IQR) for skewed vari-
ables. The objective muscle measures 
were standardized using sex-specific z 
scores to account for gender differenc-
es. The awareness of muscle health was 
tested using Pearson’s bivariate and par-
tial correlations between self-perceived 
muscle health and the z scores of ob-
jective muscle measures, controlling for 
age and number of morbidities. Pear-
son correlations <0.3 were considered 
negligible, 0.3-0.5 were considered low, 
and ≥0.5 were considered moderate to 
high102. Analyses were performed using 
the Statistical Package for the Social Sci-
ences (IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, NY, IBM Corp).
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Results
Participant characteristics are shown in 
Table 1. The median age of the partici-
pants was 67.9 years (IQR = 57.0, 75.1). 
Seventy-one percent of the participants 
were female. Participants had a mean ed-
ucational level of 18.4 years (SD = 4.8).

Terminology
Thirty-four participants (17%) stated to 
have heard of the term sarcopenia. Fif-
ty-seven participants (29%) answered to 
have heard of the Dutch lay term for sar-
copenia “Spierarmoede”. Eighteen par-
ticipants (9%) reported to know the defi-
nition of sarcopenia. Participants thought 
that sarcopenia was related to muscles 
(43%), brain (15%) and bones (14%).

Table 1. Participant characteristics of the “Sarcopenia Awareness Show”.
Characteristics Total (n = 197)
Age, years, median [IQR] 67.9 [57.0, 75.1]
Sex, female 140 (71.1)
Retired 129 (65.5)
Career in healthcare 61 (31.3)
Education, years, mean (SD) 18.4 (4.8)
Current smoking 6 (3.1)
Alcohol use 172 (88.2)
Muscle strengthening exercises ≥ 2 times per week 138 (70.1)
Moderate-vigorous activities ≥ 150 minutes per week 168 (85.3)
Use of walking aid 8 (4.1)
Difficulty walking 100 meters 9 (4.6)
Falls in previous 12 months 50 (25.4)
Balance problems 30 (15.5)
ADL dependent 0 (0)
Polypharmacya 21 (10.7)
Multimorbiditiesb 33 (16.8)
Weight, kg, mean (SD) 73.0 (12.5)
Height, cm, mean (SD) 169.7 (9.3)
BMI, kg/m2, mean (SD) 25.4 (3.8)
Sarcopeniac 10 (5.3)
All variables are presented as n (%), unless otherwise indicated. ADL: Activities of 
Daily Living. BMI: Body Mass Index. IQR: Interquartile Range. n: Number of partici-
pants. SD: Standard Deviation.  aNumber of medications >4. bNumber of morbidities 
>1. cEuropean Working Group on Sarcopenia in Older People definition10.
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Figure 1. Knowledge in community-dwelling adults 
about indicated causes, consequences and treat-
ment of sarcopenia.

Etiology
Indicated causes of sarcopenia are shown 
in Figure 1. Correct answers were select-
ed, namely, aging (24%), malnutrition 
(19%), and physical inactivity (25%). Par-
ticipants also selected high blood pres-
sure (4%), use of medication (10%), and 
obesity (17%) as causes of sarcopenia. 
Figure 2 shows the distribution of the 
age at which participants thought muscle 
mass starts to decline, with a mean age 
of 46.2 years, (SD = 15.5). Twenty-four 
percent thought the decline starts before 
the age of 30 years, and 27% thought it 
starts after the age of 60 years. High VAS 
scores were given to the importance of 
muscles for overall health, for indepen-
dency at older age, the importance of 
physical activity and nutrition for main-
taining muscle (Figure 3). 

Consequences
Figure 1 shows the indicated conse-
quences of sarcopenia. Correct answers 
were selected, namely falls (33%), frac-
tures (26%), and admission to a nursing 
home (11%). Participants also selected 
dehydration (1%), dementia (3%), loss of 
vision (2%), and pain in the upper legs 
(20%) as consequences of sarcopenia.

Treatment 
The correct answers for the appropriate 
treatment of sarcopenia, for example, 
a high protein diet (14%) and muscle 
strength training (21%), were chosen, as 
well as balance training (18%), cardio-
vascular training (20%) and eating more 
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Age at which muscle mass starts to decline (years)
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Figure 2. Distribution of the age at which participants thought muscle mass starts to decline. Dotted line 
represents the third decade of life85.

Table 2. Potential obstacles for treatment of sarcopenia.
n (%)

Obstacles reported, yes 84 (43.8)
Reported obstacles (multiple answers possible): 

Treatment is too time consuming 36 (31.9)
Treatment could be expensive 26 (23.0)
I don’t like to go to healthcare professionals 17 (15.0)
The consequences of sarcopenia are not severe enough 14 (12.4)
Healthcare professionals are too far away 6 (5.3)
Other obstacles reported 14 (12.4)
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Prevention 
Seventy-one percent of participants 
were willing to increase both their pro-
tein intake and physical activity levels to 
prevent the development of sarcopenia. 
Other participants indicated they only 
wanted to increase protein intake (7%) or 
physical activity (14%). Eight percent of 
participants indicated not willing to pre-
vent the development of sarcopenia. Af-
ter exclusion of 10 participants (5%) that 
met the EWGSOP criteria for sarcope-
nia10, these percentages did not change. 

Figure 3. Rating of the importance of items related to muscle. Box: Median. Error bars: Interquartile Range. 
VAS: Visual Analogue Scale.
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vegetables and fruit (13%; Figure 1). Af-
ter participants were informed about the 
correct treatment, the largest proportion 
stated to be willing to start both a high 
protein diet and muscle strength training 
(76%) in case they would be diagnosed 
with sarcopenia. An overview of the re-
ported obstacles for treatment of sarco-
penia is provided in Table 2. Forty-four 
percent of participants reported obsta-
cles, and most frequently reported time 
constraints (32%), expenses (23%), and 
aversion of visiting a healthcare profes-
sional (15%) as obstacles.
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Table 3. Descriptives and Pearson’s correlations of objective muscle measures and 
self-perceived muscle health.

Descriptives (n = 197),
mean (SD)

Bivariate 
correlationa

r (p)

Partial 
correlationa,b

r (p)Male 
(n = 57)

Female 
(n = 140)

Self-perceivedc 72.8 (16.7) 68.1 (19.1)
Objective

SMM, kg 33.5 (5.1) 24.9 (3.2) 0.25 (0.001) 0.25 (0.001)
SMI, kg/m2 10.4 (1.2) 9.1 (1.0) 0.25 (0.001) 0.27 (<0.001)
SMM, % 40.8 (3.9) 36.6 (4.7) 0.29 (<0.001) 0.28 (<0.001)
ALM, kg 26.8 (4.0) 19.4 (2.7) 0.18 (0.014) 0.19 (0.011)
ALM/height2, kg/m2 8.3 (0.8) 7.1 (0.8) 0.19 (0.011) 0.22 (0.003)
ALM, % 32.6 (3.0) 28.4 (3.5) 0.24 (0.001) 0.20 (0.009)
HGS, kg 38.0 (9.9) 27.4 (7.5) 0.12 (0.092) 0.10 (0.198)
Gait speed, m/s 1.3 (0.3) 1.3 (0.2) 0.19 (0.008) 0.13 (0.083)

ALM: Appendicular Lean Mass. HGS: Hand Grip Strength. SMI: Skeletal Muscle Index. 
SMM: Skeletal Muscle Mass. aUsing sex specific z-scores of objective muscle mea-
sures. bControlled for age and morbidities. cSelf-perceived muscle health, scored 
using a 100 mm Visual Analogue Scale.

Measure gait speed

> 0.8 m/s 
n = 189

≤ 0.8 m/s
n = 3

Measure muscle massMeasure handgrip strength

Low
n = 26

Normal
n = 163

Normal
n = 19

Low
n = 10

No SarcopeniaSarcopeniaNo Sarcopenia

Figure 4. Number of participants with sarcopenia using the EWGSOP flowchart10.
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Awareness
The correlation between self-perceived 
muscle health and the objective muscle 
measures are shown in Table 3. The cor-
relations were negligible for muscle mass 
(range r = 0.18-0.29), HGS (r = 0.12, p = 
0.092) and gait speed (r = 0.19, p = 0.008). 
Controlling for age and number of mor-
bidities did not change the results. Two 
of the 10 participants that met the EWG-
SOP criteria for sarcopenia indicated to 
have sarcopenia. Seventeen participants 
(10%) that did not meet the EWGSOP cri-
teria for sarcopenia thought to have sar-
copenia. The number of participants with 
sarcopenia is visualized in Figure 4 using 
the EWGSOP flowchart10. 

Discussion
In a cohort of community-dwelling 
adults, the knowledge about etiology 
and consequences of sarcopenia was 
limited. Although participants acknowl-
edged the importance of muscle health 
and generally expressed willingness to 
treat sarcopenia, or change lifestyle to 
prevent the development of sarcopenia, 
the awareness of their own muscle health 
was low, as self-perceived muscle health 
did not correlate with objectively mea-
sured muscle measures. 

Only few community-dwelling adults 
stated to know what sarcopenia is. In 
previous studies among healthcare pro-
fessionals, 70% stated to know the con-
cept of sarcopenia, whereas only 13-21% 
stated to know how to diagnose sarcope-
nia60,61. In comparison, studies investigat-
ing the knowledge about osteoporosis in 
community-dwelling adults have showed 
that over 85 to 90% of the participants 
know about this disease103-105. Sarcopenia 
is an unfamiliar term in community-dwell-
ing Dutch adults, considering it was only 
recently recognized as a disease59, and 
has not yet received frequent public no-

tice. Participants thought that the decline 
of muscle mass starts at a rather late age 
(on average 46 years), instead of the third 
decade85. This misguided conception may 
be a result of the maintenance of physi-
cal performance until a later age106. Out 
of different types of exercise and dietetic 
options, the majority of the participants 
could not identify the appropriate treat-
ment for sarcopenia. However, correct 
causes and consequences of sarcope-
nia were selected, and, additionally, the 
importance of muscle health for overall 
health and independency was recog-
nized, indicated by the high VAS scores.

The combination of muscle strength 
training and protein consumption has 
been shown to be effective interventions 
to counteract sarcopenia107,108. Recom-
mendations include intensive muscle 
strength training three times a week97,98 
and protein supplementation during 
three meals per day99. The majority of 
participants indicated that they were will-
ing to prevent sarcopenia, and in case of 
diagnosis of sarcopenia to comply with 
treatment.

In contrast to their acknowledge-
ment of the importance of muscle health, 
participants seemed largely unaware of 
their own muscle health considering the 
low correlations between self-perceived 
ratings and objective measures. In ad-
dition, we observed a minimal overlap 
between their assumption and actually 
having sarcopenia, with indication for 
both over- and underestimation. Aware-
ness on muscle health may increase with 
increasing knowledge. These findings 
highlight the necessity for objective mea-
sures to assess muscle health and diag-
nose sarcopenia. 

To the best of our knowledge, this is 
the first study addressing the knowledge 
about sarcopenia in a community-dwell-
ing cohort. In absence of a validated dis-
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ease-specific questionnaire to measure 
knowledge about sarcopenia, a custom 
questionnaire had to be developed. This 
is a limitation to this study, as content, 
concurrent, and construct validity of the 
questionnaire could not be tested. Some 
other limitations should be addressed. 
Multiple-choice questions were used to 
minimize bias from missing data, but may 
have provided desirable answers com-
pared with individual answers to open 
questions. Selection bias by attracting 
mostly highly educated participants with 
probably relatively high levels of physical 
activity and low prevalence of sarcopenia 
could not be avoided due to the specific 
study setting. No follow-up assessment 
was performed to address retention of 
knowledge.

Preventing rather than counter-
acting sarcopenia would strongly reduce 
negative health outcomes and healthcare 
burden. Current evidence shows that 
prevention of sarcopenia is of most im-
portance for healthy aging87-91. Education 
has been shown to increase knowledge 
and raise awareness, and encourage 
people to improve their lifestyle109-111. A 
previous study on osteoporosis preven-
tion highlighted the need for more com-
prehensive and personalized education 
complementary to class room-based 
education112. Our findings indicate that 
in community-dwelling adults, education 
should focus on extending knowledge 
about the terminology, the need for 
timely prevention given the early decline 
of muscle mass, and appropriate treat-
ment to counteract sarcopenia. A consid-
erable role in the education lies with the 
healthcare professional, of which the ma-
jority states to be acquainted with sarco-
penia18. Future studies should investigate 
if educational activities increase knowl-
edge about sarcopenia and raise muscle 
health awareness, and whether this could 

lead to prevention of sarcopenia and re-
duction of healthcare burden.

In conclusion, in a cohort of 
community-dwelling adults with a high 
mean education, we demonstrated lim-
ited knowledge about sarcopenia and 
one’s own muscle health. In contrast, the 
assumed importance of muscle health 
and willingness to treat and prevent were 
acknowledged, showing the potential 
benefits of targeted educational pro-
grams to improve prevention and timely 
intervention.
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Supplementary file: Sarcopenia Awareness Questionnaire

Below are questions relating to sarcopenia, please mark the best option based on your 
knowledge.

Maybe you are not familiar with sarcopenia, we would like to investigate your knowl-
edge. 

Please do not discuss the correct answers with other participants.

Fill out all the questions one by one, and do not go back to the previous question to 
change your answer. Please do not skip to the next page, and do not turn over the 
page until you finish all the questions on the page. A
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Please first complete section A, before going to section B, then section C and section 
D.  

Supplementary file: Sarcopenia Awareness Questionnaire

Below are questions relating to sarcopenia, please mark the best option based on your 
knowledge.

Maybe you are not familiar with sarcopenia, we would like to investigate your knowl-
edge. 

Please do not discuss the correct answers with other participants.

Fill out all the questions one by one, and do not go back to the previous question to 
change your answer. Please do not skip to the next page, and do not turn over the 
page until you finish all the questions on the page. A
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Knowledge about sarcopenia 
1. Have you ever heard about the term sarcopenia?  
 Yes  
 No
2. Do you know what sarcopenia is?  
 Yes  
 No 
3. Can you please try to describe or suggest in your own words what sarcope-
nia is / could be: 

4. Sarcopenia is a disease of which organ/tissue? (choose one answer) 
 Brain 
 Bones 
 Eyes  
 Fat  
 Heart  
 Joints
 Lungs
 Muscles
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Please first complete section B, before going to section C and section D.

B
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Knowledge about “spierarmoede”
5. Have you heard of the term “spierarmoede”? 
 Yes   
 No   
6. Can you please try to describe or suggest in your own words what “spierar-
moede” is / could be: 
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Please first complete section C, before going to section D.

C
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We would now like to explain what sarcopenia is.
Sarcopenia, also known as “spierarmoede”, is a combination of:

•	 low skeletal muscle mass;
•	 low muscle strength and; 
•	 low muscle performance. 

Now, based on this information, please answer the following questions:
Example. Please answer the following questions by marking your rating with a 
cross on the scale shown below the question: 

Very poor                                                                                                        Very good

7. Does muscle health contribute to overall health? 

Not at all                                                                                                     Very much
8. How would you rate the health of your muscles?

Very poor                                                                    Very good

9. At older age, how important is muscle health for independence?

Not at all                                                                                              Very important
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10. How important is physical activity in maintaining or improving muscle 
health?

Not at all                                                                                              Very important
11. How important is nutrition in maintaining or improving muscle health?

Not at all                                                                                              Very important
12. At what age do you think muscle mass generally starts to decline? 
         years old
13. What are the cause(s) for sarcopenia? (multiple answers possible)  
 Aging  
 Headaches  
 High blood pressure 
 Malnutrition (Dutch: Ondervoeding) 
 Medication  
 Obesity 
 Physical inactivity 
 Don’t know 
 Other, _________________________________
14. What are the consequence(s) of having sarcopenia? (multiple answers 
possible) 
 Admitted to a nursing home 
 Dementia 
 Dehydration 
 Falls 
 Fractures 
 Loss of vision 
 Pain in the upper legs 
 Poor hearing 
 Don’t know  
 Other, _________________________________
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15. How should sarcopenia be treated? (multiple answers possible) 
 Balance training 
 Eat more fruits and vegetables 
 Endurance training [Dutch: Duurtraining ter bevordering van uw conditie] 
 High protein diet (i.e., meat, nuts, eggs) 
 Low carbohydrate diet (i.e., low bread, pasta and rice consumption) 
 Medication 
 Strength training [Dutch: Krachttraining ter bevordering van uw spierkracht] 
 Vitamin supplements 
 Don’t know 
 Other, _________________________________
16. If you would have sarcopenia, would you be willing to start treatment?  
 Yes   
 No   
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Sarcopenia or “spierarmoede” should be treated with a combination of: 

1. High intensive strength training for at least 3 times a week for 3 months.
2. High protein diet daily for breakfast, lunch and dinner.

17. What treatment would you be willing to start if you would have sarcope-
nia?  
 Intensive strength training 3 times a week for 3 months
 High protein diet for breakfast, lunch and dinner 
 Both 
 None
18. Which barriers could keep you from starting treatment for sarcopenia, if 
needed? (multiple answers possible)  
 Treatment would take too much time   
 Healthcare professionals (physiotherapist / dietician) would be too far away from 
where I live 
 Treatment might be expensive 
 The consequences of sarcopenia are not severe enough to treat 
 I don’t like to go to a healthcare professional
 I would not have any barriers 
 Other, _________________________________
19. If you would not have sarcopenia, would you be willing to prevent sarco-
penia by improving your lifestyle? 
 Yes, I would increase physical activity 
 Yes, I would increase protein intake 
 Yes, I would do both 
 No  
20. Do you think you have sarcopenia?  
 Yes   
 No   
21. Have you been diagnosed with sarcopenia?  
         Yes  Go to question 21. 
         No  End of questionnaire.

If you answered question 21 with YES: turn this page and answer the next ques-
tions. If you answered question 21 with NO: This is the end of the questionnaire, 
thank you for your time! Please go to the registration desk to start the tests. 
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Please answer the next questions if you have been diagnosed with sarcopenia: 
22. What year were you diagnosed with sarcopenia? 

23. Who diagnosed sarcopenia? 

24. Which healthcare professional did you visit for treatment of sarcopenia? 
(multiple answers possible) 
 None 
 Dietitian   
 General Practitioner   
 Exercise physiologist (Dutch: “Oefentherapeut”) 
 Physiotherapist 
 Personal trainer at the gym 
 Occupational therapist 
 Nurse practitioner 
 Medical specialist in the hospital
 Not applicable
 Other, _________________________________

This is the end of the questionnaire, thank you for your time! 
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What you always wanted        
to know about this disease, 
its consequences and its 
prevention

Sarcopenia
Poor muscle health

Loss of 
muscle mass

Gain of       
fat tissue
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Increasing age leads to 
loss of muscle mass 
and gain of fat tissue. 

Sarcopenia is not 
visible on the outside.

Low physical activity
and nutrition high in 
calories and low in 
protein could lead to 
loss of muscle mass 
and gain of fat tissue.

• Low muscle mass

• Low muscle strength

• Low muscle performance

What is SARCOPENIA:

Young Old

Causes of 
sarcopenia
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3 in 5 

65 years old and above 

What are the consequences of 
sarcopenia?

More likely to require help with day-to-day 
activities, such as walking, lifting objects and 
getting up from a chair. 

 Increased risk of falls, which can cause 
fractures and lead to a hospital stay. 

1 in 4 

80 years old and above 

How many people have sarcopenia?
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For more information about our projects visit our websites:

www.medicine.unimelb.edu.au/research-
groups/medicine-and-radiology-research/royal-
melbourne-hospital/@agemelbourne

www.seniorenonderzoek.com
www.birmingham.ac.uk/

generic/panini/index.aspx

www.preventit.eu

How to prevent sarcopenia? 

See a physiotherapist or exercise 
physiologist to start your strength 

training.

Consult a dietitian to help you 
adjust your protein intake.

Nutrition

Examples:

Physical activity

Examples:

Limit the time you spend sitting 
and be active.  

Recommendation: Perform 
muscle strength training 3 times 

per week, for 30 minutes.

Nutrition is as important as 
exercise! 

Recommendation : Eat a 
variety of high protein foods at 

breakfast, lunch and diner.


