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Half of all the children in 

countries such as Sweden, 

born in the year 2000 or later 

will be 100 year or older!! 

Major demographic change is the developed world





Ageing and physical function

Janssen et al., (2000) 

Muscle mass and muscle strenght



Sedentary young individual (25 yrs.) Sedentary old individual (65 yrs.)



Nilwik et al., (2014)



Reduced physical capacity – reduced physical function 

Wilson et al., 2010 

Hawkins et al., 2002 

Muscle strenght

Aerobic capacity

Balance

Stathokostas et al., 2013

Flexibility

Proctor et al., 2005 



- These deteriorations take place also among healthy and physical active elderly

- Older women are especially vulnerable given a general lower physical function 

and a higher prevalence of disability compared to men 





How do we maintained physical function 

and thereby promote a healthy aging?

Resistance training

Habitually physical

activity (PA) level

Diet



Research gaps

- Physical activity (PA) have been suggested to have important influences on 

physical function (PF) and muscle mass (MM) at old age. 

- However:  

It is unknown whether the influence of PA on PF is due to present or past PA behaviours

It is also debated if sedentary behaviour has an detrimental effect on PF regardless of PA behaviour

Whether type of occupation (sedentary vs. physical active ) moderate the association between past PA and PF/MM at 

old age is unclear 



Study I: Present PA

Healthy older women (65-70 yrs.)

Present PA behaviour: Accelerometers

Past PA behaviour: Historical Adulthood Physical Activity Questionnaire

• Exercise habits

• Sufficient validity to rank individuals according to their past PA behavior 

when compared to objective assessed PA (Besson et al., 2010)

Body composition inc muscle mass (DEXA)

Physical function

Aerobic capacity – 6 minute walk test

Explosive leg strength – Squat jump

Balance – Single-leg-stance

Calculated z-values for each test: aggregated functional z-score 

Edholm et al: Scand J Med Sci Sports. 2018
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Present PA behaviour

Remained after adjustment 

of past PA behaviour 

(CPM)
Edholm et al: Scand J Med Sci Sports. 2018



Present PA behaviour

No such effect was seen for 

time in light PA or sedentary 

behaviour 

Edholm et al: Scand J Med Sci Sports. 2018
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Present PA behaviour

But not balance….

Edholm et al: Scand J Med Sci Sports. 2018



What are the implications?

Here we show for the first time that present PA behaviors are related to 

physical function at old age, regardless of participants past PA behavior

Thus, our findings provide scientific support for the popular quote that  

“it’s never too late to start exercising”. 

Specific balance training should be suggested even to well functioning 

and physically active older women in order to maintain physical function

The detrimental effects of a low PA level on physical function are 

primarily driven by insufficient amounts of MVPA rather than excessive 

amounts of sedentary time. 



60%!!

0-5 min MVPA/dag60 min MVPA/dag
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Mod från Ekelund et al. Lancet, 2016. 



Study II: Past PA behaviours

Healthy older women (65-70 yrs.)

Present PA behaviour: Accelerometers

Past PA behaviour: Historical Adulthood Physical Activity Questionnaire

•

•

•

Body composition inc muscle mass (DEXA)

Physical function

•

•

Edholm et al. Experimental Gerontology 147 (2021).



PA behaviour during midde age [35-65]

Remind after 

adjustment for both 

present PA behaviour 

and previous occupation

Edholm et al. Experimental Gerontology 147 (2021).



PA behaviour during early [35-50] vs. late [50-65] 

middle age

Edholm et al. Experimental Gerontology 147 (2021).



What are the implications?

The study highlight the importance of engaging in exercise-related 

activities during middle age years in order to promote benefits on 

muscle mass and aerobic fitness at old age

An PA level > 600 METmin per week (in line with current PA 

recommendations) is sufficient to induce such benefits.

As type of occupation (physical demand) at middle age did not alter 

these benefits, our results highlights the importance of leisure-time 

exercise habits



So both past and present PA behaviours are important for maintained 

muscle mass and physical function! 

But, what if we wish to increase muscle mass and physical function? 



Resistance training

- Resistance training (RT) is the most effective training method if one wish to 

increase muscle mass and strength.

- In older adults RT:   ↑ Maximal muscle strength

↑ ↔ Muscle mass (Hanson, 2001, Kosek 2006, Vincent 2002). 

↑ ↔ Explosive capacity (Frontera 1988, Häkkinen 1998, Skelton 1995)

Especially common in healthy older women…….

In older adults there is a blunted anabolic response….

Chronic systemic inflammation in older adults 



Diet is important… Protein

Nilsson etal. Nutrients 2018

Morton etal. Br J Sports Med 2018



PUFA; (omega 3 and 6)

–

–

•

–

•

•

•

•

Diet is important… Omega 3 PUFA



Research gaps

• Does a high intake of omega-3 PUFA enhance RT induce adaptations in older 

adults?

• In that case, is this due to reduced chronic inflammation?  



Study III + VI

Äldre hälsosamma kvinnor  (65-70 år)

3 grupper (20st/grupp)

Styrketräning (ST och ST+HD):

Hälsosam diet (ST+HD):



STUDY III 

Inflammation and muscle mass

Dietary intake (E%) in RT+HD

• SFA: ↓  13.7 ± 3.2 to 9.7 ± 1.5

• MUFA: ↑ 11.9 ± 2.2 to 14.4 ± 1.6 

• PUFA: ↑ 5.1 ± 1.3 to 9.0 ± 2.1 

• n-6/n-3: ↓ 3.1 ± 1.3 to 1.8 ± 0.6

Phospholipid fatty acid composition (%) in blood in RTHD

• DHA (n-3): ↑  5.19 ± 0.88 to 5.62 ± 0.95

• AA (n-6): ↓  9.03 ± 0.9 to 8.54 ± 1.18

No changes in CON and RT  

Strandberg, Edholm etal. J App Phys. 119, 2016



Maximal muscle strength

Strandberg, Edholm etal. J App Phys. 119, 2016



Muskelmassa

KON       ST       ST+HD
Strandberg, Edholm etal. J App Phys. 119, 2016



STUDY III 

Systemic inflammation

Strandberg, Edholm etal. J App Phys. 119, 2016



STUDY IV

Explosive strength and physical function

Edholm et al. J App Phys. 123, 2017
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STUDY IV

Physical function (squat jump)

Edholm et al. J App Phys. 123, 2017



What are the implications from study III and IV?

The lack of gain in muscle mass after RT based on WHO/ACSMs 

recommendation raises the question whether current recommendations 

are optimal for healthy older women? 

The increased myotropic effects (muscle mass, explosive strength and 

physical function) in RT+HD demonstrates the need of integrated 

recommendation that takes both nutritional and exercise training 

aspects into account in order to optimize skeletal muscle adaptation in 

healthy older women. 



- Leva ett fysisk aktivt liv (> 20 min MVPA/dag)

- Aldrig för sent att börja!

- Styrketräning 2 ggr/v, rejäla vikter, hemma/gym

- Kombinera med en hälsosam diet rik på omega-3 
Hamid ali Reza



Vad händer nu då….





Recovery in elite football: 
Cold water immersion





Tack för att ni lyssnat! 
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