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Chapter 8 

8. Valorisation 
This chapter assesses the relevance and implication of the findings of the thesis for 
society, as outlined in Chapters 2-6. Potential implementation of the findings for 
different target groups are discussed in this Chapter, including boundaries that could 
prevent implementation. Finally, current and future dissemination of research findings 
are stated. 
 
8.1 Relevance of the topic 
Sarcopenia is a progressive, generalized muscle disorder characterized by excessive 
muscle wasting due to age, morbidity and inactivity [1] that can lead to immense health 
problems and increased health care costs when untreated [2-4], as outlined in Chapter 
1. It has been recognized as an independent medical condition since 2016 [5], which 
highlights its emerging importance in adverse health-related outcomes. It has been 
estimated that the prevalence of sarcopenia, globally, will increase to 20% by 2045, as 
a consequence of the aging population [6]. However, to date, sarcopenia as a 
diagnosis has not been mentioned specifically in the Swiss health statistics or the 
Federal Office for Public Health as an independent medical condition [7, 8]. 
Understanding sarcopenia, its low muscle strength as a key characteristic and its 
relationship to health decline is, nonetheless, important for implementing prevention 
strategies. Furthermore, elderly but particularly adults > 75 years are at high risk of 
excessive strength decline. However, strength assessments for the early detection of 
people at risk of strength decline are rarely part of the routine assessment of 
community-living older people [9] or nursing-home residents [10]. Reference values for 
oldest-old age-groups are currently lacking. Moreover, strength assessments and 
interventions aiming to improve strength in older- old, comorbid people have not been 
researched extensively and hence recommendations regarding standardized testing 
tools to guide effective exercise programs have yet to be made [11]. There is a need 
for information about the overall muscle condition, specific risk of low muscle strength 
in older-old people (> 75 years) and neuromuscular changes in nursing-home 
residents (as outlined in Chapter 1) to specifically monitor and improve health in the 
older-old people. This thesis aims to directly address these challenges. 
 
8.2 Main objectives and findings in brief 
This research has established reference values for hand grip strength in oldest-old 
Swiss adults aged 85 years and over (Chapter 2). The data can be used by scientists 
and clinicians to monitor aspects of physical/muscular health in this population. It 
estimates the specific risk of sarcopenia in the community-living old Swiss population 
and shows that probable sarcopenia, an important preliminary stage of sarcopenia, 
was prevalent in about one third of those aged 75 years and over (Chapter 3). This 
research also evaluated the feasibility and relevance of the two recommended tests 
(handgrip strength and chair rise test) commonly used to detect probable sarcopenia 
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in community-living for the evaluation of institutionalized elderly, who are most at risk 
of sarcopenia (Chapter 4). The results have shown that handgrip strength is superior 
to the chair stand test in detecting probable sarcopenia in institutionalized elderly as 
the chair-stand test could only be completed by about 50% of the participants. The 
findings highlighted that low handgrip strength is an estimate of overall strength, 
meaningful indicating ADL dependence and frailty. Moreover, this research reveals, 
that quadriceps strength is an independent predictor of ADL performance in nursing-
home residents (Chapter 5). Finally, this research gave the first insight into the 
relationship between muscle strength and sonographic measures of muscle quality (on 
ultrasound images) in nursing-home residents relevant for future evaluation and 
treatment of age-related muscle wasting in institutionalized elderly people (Chapter 6).  
 
8.3 Implication, implementation and dissemination plans 
Collectively, the findings of the research undertaken in this thesis would be of interest 
to clinicians, community service providers, nursing homes and health insurance 
companies. It is anticipated the research will increase awareness of the importance of 
strength testing and specific risk assessment of sarcopenia in the oldest age group; 
and with that, the awareness of individuals for the importance of muscle strength and 
weakness-related consequences. The implications of each specific project are outlined 
below. 
 
Reference values for handgrip strength of old-old and oldest-old people were 
investigated in Chapter 2. These results build upon previously published reference 
values for young-old people (65-74 years) and for the first time provide data on the old-
old (75-84 years) and oldest-old (85+ years) people in Switzerland ensuring a full range 
of handgrip strength values up to the age of 99 years. These values are of particular 
importance in light of the recommendations of the World Health Organization (WHO) 
that handgrip strength is frequently assessed in older people to screen for mobility loss 
[12]. Currently, handgrip strength is only measured infrequently in routine geriatric 
assessment [9], as outlined in Chapter 1. Hence, the present findings are of importance 
to general practitioners and can provide reference values for the evaluation of routine 
handgrip strength assessment in practices of geriatricians and physiotherapists. This 
would assist in the timely detection of strength decline and the initiation of specific 
interventions that counteract muscle wasting, which are critical for health improvement 
in an age-group most at risk for disability.  
To facilitate accessibility of the references values for those interested, apart from 
publication in this thesis and in BMC geriatrics 2018:8:266, research outcomes are 
also planned for more popularist dissemination via the journal “Swiss medical forum”, 
a popular national journal commonly read by general practitioners. Participants of the 
study who expressed interest in seeing their results, received an overview of their 
individual handgrip strength values and the overall findings of the study. Reference 
values of this research were implemented for routine handgrip strength assessments 
at two sites (nursing-home Adullam Basel and Geriatric hospital St Gallen) to screen 
Swiss residents and patients for sarcopenia.  
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The prevalence of probable sarcopenia in older, community-living people (75+ years), 
based on low handgrip strength, was investigated in Chapter 3. The observation that 
26% of women and 28% of men were affected by probable sarcopenia could inform 
the Swiss Federal Statistical Office and Swiss insurance companies to estimate the 
number of people at risk for developing sarcopenia and consequent health decline.  
As the prevalence of sarcopenia is expected to rise up to 20% in the next 25 years [6], 
increasing the awareness for sarcopenia and reducing potential negative 
consequences is necessary. Therefore, a documentary called “Muscle loss in old age” 
was produced at our study site and broadcast by the local TV channel Tele Basel.  
The findings of the study investigating probable sarcopenia in the older Swiss 
population, highlight the need for screening of handgrip strength in routine medical 
care of community living elderly people. Frequently performed strength assessments 
could further increase awareness of older people for the importance of overall strength 
for current and future health. The high prevalence of probable sarcopenia can inform 
the National health policy about the need for strategies to reduce disease burden and 
health care costs associated with sarcopenia. 
 
A summary of the findings will be submitted to a local Swiss medical journal together 
with the reference values for handgrip strength to provide the findings in German 
language to the general practitioners. Presentation of the results is also planned at 
physiotherapy practices and in-house at both study sites to inform clinicians, allied 
health practitioners and the community about the need for frequent strength 
assessment and the importance of strength for physical health in every age group. The 
dates will be agreed once the Corona virus situation allows personal meetings of 
groups. Depending on how long the restrictions last, webinars will be planned and held 
if necessary. 
 
Feasibility of handgrip strength test and chair stand test in nursing-home residents, 
and the relevance of detecting probable sarcopenia were investigated in Chapter 4. 
The handgrip strength test showed to be easy and feasible in nursing-home residents. 
Based on the findings of this research, it is recommended to be used in institutions and 
could be implemented in routine assessment of residents at admission and during 
frequent routine check-ups to inform the medical staff about the need for further 
evaluation of the person’s physical health. The findings show that probable sarcopenia 
detected by low handgrip strength was indicative of muscle function, ADL performance 
and frailty. Although these results need to be verified in reliability studies and larger 
cohort studies before they can be recommended for implementation, clinical 
examination to specifically address ADL performance and frailty is recommended by 
leading researchers and clinicians in the field of nursing-home practice [11, 13]. 
Handgrip strength is an easily applicable instrument to add to a test battery for 
screening nursing-home residents. 
 



Chapter 8 

 134 

The relationship between quadriceps strength and independence in daily activities in 
nursing-home residents was investigated in Chapter 5. The results highlighted the 
predictive value of quadriceps strength cut-off values for the detection of independence 
in daily activities of nursing home residents. Based on the findings of this research, 
quadriceps strength testing should be used by nursing staff, medical doctors and 
therapists in nursing-homes to screen residents for ADL performance. Moreover, 
frequently performed strengthening exercises, targeting a strength of 11 kg (torque 
normalized to body mass of 0.52 Nm/kg), could potentially be used to help identify and 
monitor strategies to improve ADL performance and avoid further decline. This 
approach would be consistent with the recent report of a Task Force of experts in 
nursing-home care research, who discussed approaches to prevent or slow functional 
decline and disabilities for nursing-home residents [11, 13]. They strongly suggest to 
initiate timely assessments and interventions.  
 
Apart from dissemination of the results in this thesis, in PLoS ONE 2019;14(9): 
e0223016, and presentation of the results at the 14th International Congress of the 
European Geriatric Medicine Society 2018 in Berlin (Germany), local nursing-homes 
will be informed about the importance of quadriceps strength for ADL independence. 
Additionally, they will be given recommendations for physical activity by an information 
letter.  
Frequent quadriceps strength testing is planned to be implemented at Adullam (a 
Swiss nursing-home and geriatric hospital) in line with the objective of a project at the 
local nursing-home (promoting physical activity) at the end of 2020.  
 
The observed relationship between muscle strength and a sonographic index of 
muscle quality in oldest-old nursing-home residents, investigated in Chapter 6, 
provided insight into neuromuscular changes of highly disordered muscles. The 
research builds upon a growing body of scientific literature that collectively indicates 
that ultrasound imaging may be useful for assessing age-related changes in muscle 
quality of community-dwelling elderly [14]. Chapter 6 showed that sonographically 
measured muscle quality was related to muscle strength and gait speed in nursing-
home residents. As the results were presented at the 5th International Fascia 
Research Congress 2018 in Berlin, Germany, and submitted for publication, it is 
anticipated that these initial findings could stimulate researchers with a specific interest 
in nursing-home residents to conduct further research in this area. In the longer term, 
the results may inform ultrasound imaging for the detection of sarcopenia in the oldest-
old population and be used to monitor advanced interventions for strength 
improvement in nursing-home residents.  
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8.4 Barriers for implementation of strength assessments and 
interventions in nursing-homes 
 
There are likely several barriers to the implementation of strength assessments at the 
individual and institutional level. These are outlined below:  
 
1. A lack of motivation of oldest-old people to start exercise programs. They often 
believe that exercising in old age is harmful and cannot be beneficial [15].  
 
2. A lack of motivation to participate in activities aiming at improving health [15]. Those 
that are admitted to a nursing-home need to give up their accustomed environment, 
and therewith their own household and to a certain extent social connections. With 
that, the reason for staying healthy can easily become the reverse.  
 
3. Institutional culture is often orientated towards basic care without additional 
promotion of an active lifestyle, particularly in the presence of understaffing or financial 
constraints. In addition, some nursing staff may not feel adequately trained in applying 
resource-orientated care (encouraging residents to stay as independent in ADL as 
possible, e.g. helping in household activities, promoting independence in basic ADL, 
going for a walk under supervision) [11]. Moreover, physical activity interventions are 
often both time and cost intensive. Although carer are encouraged to reduce the risk 
of functional decline, health insurance companies do not pay for additional time 
necessary to offer specific programs. The payment of the health insurance is 
dependent on the level of care required, with higher payments for higher care levels. 
People who could benefit the most from physical activity offerings with respect to 
disability prevention are the ones with minimal care needs [11]. Moreover, long-term 
physical therapy prescriptions necessary for people with disabilities to instruct and 
guide specific exercises are often limited by budgetary constraints in Switzerland. 
 
However, the above barriers should not be viewed as an impediment to provide 
opportunities for an active lifestyle but rather a challenge to advance innovative 
solutions that evidently improve strength. Regular information sessions for staff and 
residents could provide knowledge about the benefit of exercise in old age and how to 
integrate strengthening exercises in daily activities. Activities likely to improve strength 
without the need of nursing staff could be organized as multi-generational projects e.g. 
excursions together with children or joint cooking events with the neighborhood of the 
institution. Moreover, the design of outdoor spaces and equipment for self-use and 
physical activity groups offered by volunteers could encourage older people to engage 
in life-long active exercise.  
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