
Sensorveiledning 

 

3 timer hjemmeeksamen THP 304 Physical activity and Seniors, utsatt vår 21 

 

All questions must be answered. You can choose if you want to answer the questions in English or 

Norwegian.  

 

 

Grading scale 

Maximum 30 points 

 

A 28-30 p  (93-100%)  

B 25-27 p  (83%-90%)  

C 21-24 p  (70-80%)  

D 17-20 p  (57-67%)  

E 14-16 p  (47-53%)  

F ≤13 p  (≤43%) 

 

 

 

  



Short answers (the number of points credited are specified for each question): 

 
1. Briefly describe the physiological changes that occur in the cardiovascular system with aging and 

mention two other factors, besides aging, which can negatively affect endurance in seniors? 

(maximum 3 points) 

- Physiological factors resulting in reduced VO2max in seniors:  
o Central: decreased maximal stroke volume, decreased maximal heart rate,  
o Peripheral: Reduction in density of capillaries, oxidative enzymes, mitochondrion 

level, blood volume, red blood cell number, loss of muscle mass, decreased maximal 
a-v O2 difference. 

- Two other factors: Disease and inactivity 
 

2. Briefly describe the physiological changes that occur in the musculoskeletal system with ageing 
and how these factors contribute to a decline in physical activity (maximum 4 points). 
- Sarcopenia 
- Muscle fatiguability 
- Osteoporosis 
- Decreased joint range of motion 

These changes lead to increasing dysfunction of the musculoskeletal system, which 

subsequently leads to a decline in physical activity, which subsequently leads to further changes. 

A vicious cycle. 

 

Age related changes in muscle mass and muscle strength: 
- Muscle strength 15% per decade between 50-70 y 

o 30% per decade after 70 y 
- Muscle mass reduced by 10% per decade 

 



 
3. How is osteopenia defined and assessed (diagnosed)? Why do we assess for osteopenia in older 

adults? (maximum 2 points) 
- Osteopenia = bone mineral density 1–2.5 standard deviations below that of a healthy 30-year-old 

of the same sex. 
- Osteopenia is assessed using dual x-ray absorptiometry (DXA) and yields a T-score of bone 

mineral density. 
- Knowing an older adult's T-score enables us to assess their risk of sustaining a fragility fracture in 

the future (such as hip fracture). 
 

4. What is a determinant? Mention two determinants for physical activity among seniors and 
discuss how these determinants could be used to develop an intervention aimed at increasing 
physical activity level in seniors. (maximum 4 points) 
- A determinant is a factor that affect an outcome. There is a causal relationship between the 

determinant and the outcome. 
- Determinants with positive association: physical functioning, prior exercise adherence, self-

reported beneficial health or physical functioning outcomes, self efficacy  
- Determinants with negative association: chronic conditions and diseases, depression, BMI 
 
- Reasons for not being PA active (≥65 years)  

o Rather use my time on other things (12%)   

o Poor health (10%)   

o Functional constraints (9%)   

o Time (8%)   

o Lack of energy (7%)   

o To old (5%)   

o Lack of company (4%)   
o Fear of injury (3%) 

 
- Most reported reasons to be PA active (≥65 years)  

- Prevent health problems (74%)   

- Increase physical fitness (65%)   

- Get some fresh air (64%)   

- Physical and mental health  (56%)   

- Maintain weight (45%)   

- Make leisure time pleasant (35%)   

- Meet other people (31%)   

 
5. Describe the approach you would follow in planning a training program aiming to improve 

quality of life (QoL) in seniors. (maximum 2 points) 
- To look up beyond the focus on dosage/principles of training (FITT) and consider the factors 

needed to (possibly) affect QoL. Such as: functional goals, motivating goals, coping, a 
promotional environment for coping, positive feedback, Joy at the activity itself - the activity 
itself is the goal. 
 

 



6. What is functional fitness? Give examples of exercises/tests for functional fitness. (maximum 3 
points) 
- Functional fitness refers to exercises that improve daily activity.  

o Target endurance, balance, coordination, strength and range of motion. 

- Exercises/test that replicated (reproduce) functional movement we use in daily life. I.e. 

standing from a seated position, placing things overhead, pulling ourselves up, throwing, 

running, picking things up, walking, tying shoelace. 

 
7. Define undernutrition and describe the prevalence of malnutrition in older adults in Europe 

(maximum 2 points) 
- BMI < 18.5 OR unintentional weight loss > 10% in the last 3-6 months OR BMI < 20 with 

unintentional weight loss > 5% in the last 3-6 months. 
- Prevalence: 10% of > 65s and 20% 75-80 year olds have malnutrition 

 

Long answer (maximum 10 points): 

 
1. You have been asked to design a training program for a group of seniors with the overall aim of 

preventing falls.  
 

b. Give a short introduction of the topic and briefly explain why there is an increased risk of 
falls in seniors. 

c. Describe your approach and the final program with regards to the current training 
recommendations for seniors (specify: aim, content, intensity, frequency and duration of 
the program).  

d. Which tests would you use to measure the potential effect(s) of your program and which 
effects can seniors expect to gain from completing the program? 

 

A:  

- Balance is controlled by visual, tactile, kinesthetic and vestibular system 

- sensory/afferent input -> processing -> motoric/efferent response 

 

Increased risk of falls in seniors:  

- Combination of “slow nerves and weak muscles” 

- problems with central processing, reduction of motoric response 

- atrophy of muscle mass: primary (loss of alpha motor neurons), secondary (denervation of their muscle 

fibers, number and size) 

- reduction in diameter and number of muscle fibers 

 

B:  

- Identify and quantify deficits in the group/individuals (pretesting) 
- Recommendations for strength training (ACSM position stand 2009): 

▪ Progressive weight training program or weight bearing calisthenics 
▪ At least 2 days per week 
▪ 8-10 exercises involving major muscle groups + stair climbing 
▪ 3-4 sets, 8-12 reps 



▪ 12 weeks or longer 

− Program can include traditional strength training (to increase max muscle strength, type II fibers), 
functional strength training (increase balance ability, neuromuscular adaptation) or a combination. 
Also could include some balance exercises (but not exclusively). 

− Individualized follow up 

 
C: 
Tests: 
• Strength- power tests: 

o Leg press (1RM or 80% 1RM) 
• Functional tests: 

o 30-s chair stand test (rreps): lower body strength 
o 8-m timed Up&go test: agility, dynamic balance 
o 2 min step (no of steps) 
o Walking speed 
o Stair climbing performance 

• Balance tests 
o Single-leg balance: static balance 
o Tandem walk: dynamic balance 
o Dynamic postural sway (on force platform) 
o Y-Balance 
o SEBT 

 
• The test battery should:  

Be easy to administer and carry out   

Be easy to implement (reproducible)   

Be low in cost and include  inexpensive test equipment   

Have low health risk   

Be applicable / useful   
Consider «ceiling- and floor effect» 
 

• Test criteria  
- Valid 
- Reliable 
- Sensitive 
- Safety 
- Feasibility 

 

Effects: 
− Increased muscle strength and muscle power have positive effects on 

- Improved physical function 
- Preventing falls 
- Independency 
- Decreased disability 

 
− Heavy load strength training and functional strength training improve muscle mass, muscle strength, 

BMD and functional capacity in seniors – same potential as younger adults.  



• Only heavy loads strength training can normalize type II fibers!  

− Documented effects of 12 week strength training (60-80%1RM) 2-3 times per week 
- >10-20% increase in max muscle strength 
- 1-2 kg increase in muscle mass 
- 5-17% increase in muscle cross sectional area 
- 13-20% increase in fiber cross sectional area 

▪ Largest increase in type II fibers (20-40%) 
- Lost muscle strength and power the last 10 years can be regained in 12 weeks (>10%) 

 
-  

 

 

 
 


