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Physical Function in context

Physical Function Assessment Framework

From: Koufaki and Mercer (2009) ACKD: 410-419

Physical Function Assessment Framework

DISABILITY
Difficulty doing ADL (job, personal care, hobbies, household management etc) 

FUNCTION  LIMITATIONS
Restrictions in basic physical actions (ambulation, speak, climb stairs etc) 

IMPAIRMENT
Dysfunction and structural abnormalities in specific body systems  (muscoleskeletal, 

CV etc)

PATHOLOGY
Disease, injury, developmental/congenital condition

Adapted from: Guralnik and Ferucci (2003) Am J Prev Med: 112-121

	    Verbugge and Jette (1994) Soc Sci Med : 1-14
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Assessment of Physical Function-WHY?

No matter what domain/dimension of physical 
function you measure, the overall conclusion is 

always the same. Physical dysfunction and inactivity 
are severe and prevalent in all ages and CKD stages 

compared to normative data.


(Roshanravan et al.  J Am Soc Nephrol 2013,  822-830, Roshanravan et al. Am J Kidney Dis 2012,  912-921,Robinson-
Cohen C .et al. J Ren Nutr 2013,123-131, Zamojska S. et al.  Nephrol Dial Transpl  2006,1323-1327, Hartman et al. Clin J 
Am Soc Nephrol, 2009;588-594, Walker et al. BMC Nephrology 2013, 228, Koufaki et al. J Sports Sci, 1902-1908)

Physical function is responsive to 
clinical changes and predicts  health 

outcomes 

❖ VO2 peak >17.5 ml.-1kg.-1min. better predicts survival over 3.5 
years (Sietsema et al.  Kidney Int  2004.719-724)


❖ Poor walking mobility is associated with a 7-fold increased 
likelihood of ADL disability in elderly CKD5 (Cook and Jassal (2008), Kidney Int; 
1289-1295)


❖ Walking 5-6 times/week reduces the risk of death or dialysis by 
50%  over a year in CKD 2-4 (Chen et.al. , Clin J Am Soc Nephrol 2014,1183-1189)


❖ Frailty is associated with a 2.5 times increased risk of death or 
dialysis in middle aged  people with CKD2-4 (Roshanravan et al. 2012 Am J Kidney 
Dis,  912-921)


❖ Patients with SF-36 PCS<25 have 93% increased risk of dying & 
56% increased risk of hospitalisation (Mapes et al. Kidney Int: 2003, 339-349

Physical function outcomes are responsive 
to health interventions 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» CPG: Exercise and Lifestyle in Chronic Kidney Disease (https://
renal.org/sites/renal.org/files/
DRAFT%20Lifestyle%20and%20Exercise%20in%20CKD%20clinical%20practice%20guideline.docx.pdf)


» NICE CPG for Chronic kidney disease: early identification 
and management of chronic kidney disease in adults in 
primary and secondary care (http://www.nice.org.uk/guidance/cg182/ chapter/1-
Recommendations) 


» CPG on management of patients with diabetes and 
chronic kidney disease stage 3b or higher (eGFR <45 mL/
min). (https://www.era-edta.org/en/erbp/guidance/chronic-kidney-disease/diabetes/

Clinical Practice Guidelines: 

so WHAT NEXT?
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“Translating”  the guidelines into practice

➢ Establish an individual 
reference baseline


➢ Inform  clinical decision 
making based on risk of 
adverse outcomes (i.e. frailty 
or interventions)

➢ Monitor effectiveness of 
treatments/ interventions


➢ Use data to develop 
individualised written plan 
for PA and exercise

All CKD patients should 
have at least one 
session with an 
exercise/rehabilitation 
specialist to assess:


➢PA behaviour 

➢Physical function

➢Readiness to change

   PA behaviour


STEP 1: Assess PA behaviour
SUBJECTIVE METHODS OBJECTIVE METHODS

Global PA questionnaires (i.e. Exercise 
Vital Sign, GP-PA )

Indirect Calorimetry, Doubly 
labelled water, HR monitoring

Short recall PA questionnaires (i.e. 
(IPAQ, PASE, 7-day PARq)

Accelerometers


Long Quantitative PA history

 (i.e. HAP)

Pedometers


Multisensor devices


Current global recommendations for 
PA for health

Total volume: >1000 kcal/week or

>750 MET-min/week or

Duration/

intensity

150-300 min at moderate intensity/week in bouts of any duration

75-150 min at vigorous intensity/week In bouts of any duration

Frequency >4 days/week (aerobic)

>2 days/week (muscle strength)

Type Any type for aerobic, muscle 
strengthening, flexibility, balance/

functional training 

Steps >10000 /day (healthy)

>7500 /day (disability and chronic illness

Sedentary 
behaviour <5000 steps/day Limit as much as possible

WHO guidelines on PA and sedentary behaviour 2020

STEP 2:  Assess physical function

Function 
limitations


• Walking

• Standing up

• Push/pull

• Climb stairs

• Descend stairs

• Grip/hold

• Active balance


       ADL

• Dressing

• Bathing

• Toileting

• Transferring

• Eating

• Grooming

IADL

• Shopping

• Cleaning

• Washing

• Cooking

• Handling 

objects

• Use house 

machines 

Physiological 

Impairment


• Cardiorespiratory 

   capacity

• Muscle strength/

power

• Muscle mass

• balance
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Determining  physiological 
“impairment”

PHYSICAL FUNCTION I Cardiorespiratory fitness & survival
Survival as function of baseline VO2peak for 175 ambulatory CKD5 patients

Sietsema et al. (2004) Kidney Int :719-724

➢ Dialysis patients with 
VO2 peak >17.5 
ml.-1kg.-1min. had 
significantly better survival 
over 3.5 years  compared 
to those with lower 
exercise capacity

5-year survival and baseline VT for 240 
CKD patients waiting for KTx

➢VO2 at VT >40% of pred 
VO2peak   or > 11.4 ml/kg/min 
94-100% survival


 

➢VO2 at VT <40% of pred 

VO2peak   or <~9.4ml/min/kg, 
38-46% survival


Ting et al. (2014) J Am Soc Nephrol 25: 187–195,
(Koufaki et al. 2021 in: BASES Sport and Exercise Physiology 
testing Vol 2, In Press)
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(Koufaki et al. 2021 in: BASES Sport and Exercise Physiology 
testing Vol 2, In Press)

Muscle strength, mass and adiposity in KTx 

In 128 KTx recipients followed for 5 years, only 

hand grip strength remained significantly associated 


with combined mortality and  hospitalisation in all adjusted 
models (Chan et al. 2019, J Renal Nutr, pp 536-547 

PHYSICAL FUNCTION II

Determining  function  
limitations

Walking performance in CKD

Painter and Marcus (2013),  Clin J Am Soc Nephrol; 861-872
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Gait speed and mortality/frailty

Best diagnostically 
accurate frailty 
screening outcome 
in 90 CKD4-5 
people (Nixon et al. 2019; 
Nephron, pp:147-1550

Most strongly 
associated  with 
mortality over 3 years 
in ~770 patients on 
HD (Johansen et al. 2019; 
Gerontol A Biol Sci Med Sci, 
380–386 


Gait speed and ADLs/hospitalisation

➢ People on HD, unable to walk were 7 times more likely to die over 12 

months (Kutner et al. 2015; Am J Kidney Dis. 297-304) 


HD patients with gate 
speeds <8m/sec were 
twice as likely to get 
hospitalised and 4 
times more likely to 
develop difficulties with 
ADLs over 12 months 

(Koufaki et al. 2021 in: BASES Sport and 
Exercise Physiology testing Vol 2, In 
Press)

PHYSICAL FUNCTION III

Determining  disability 
levels via ADLs/IADLs
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ADL functional status & Survival 
(DOPPS)

➢ ~7,700 HD patients from 11 countries followed for 1.7 years

         (Jassal et al. 2016; Am J Kidney Dis. 283-292)

Any level of functional dependency, irrespective of level of control of 
confounding factors, is significantly associated with higher risk of mortality

Author ManuscriptAuthor ManuscriptAuthor ManuscriptAuthor Manuscript

Jassal et al.
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Table 3

Hazard ratios (95% CI) for Functional Status (FS) score and survival, by various levels of adjustment.

Model 1: Crude Model 2: + age Model 3: + demographics Model 4: + comorbidities Model 5: + labs Model 6:+ vascular access Model 7: + cachexia

Functional Status (FS) score

 FS < 8 4.56 (3.80–5.47) 3.34 (2.76–4.03) 3.63 (3.00–4.39) 2.65 (2.16–3.26) 2.46 (2.00–3.02) 2.46 (1.99–3.04) 2.37 (1.92–2.94)

 8 ≤ FS < 11 2.62 (2.20–3.11) 2.07 (1.74–2.47) 2.23 (1.87–2.66) 1.81 (1.50–2.17) 1.69 (1.41–2.03) 1.70 (1.41–2.04) 1.65 (1.38–1.99)

 11 ≤ FS < 13 1.52 (1.27–1.82) 1.33 (1.11–1.60) 1.39 (1.16–1.67) 1.26 (1.06–1.51) 1.24 (1.03–1.49) 1.24 (1.04–1.49) 1.24 (1.03–1.48)

 FS = 13 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.) 1 (Ref.)

All models stratified by country, and accounting for facility clustering effects; Demographics: gender, black race, body mass index, years on dialysis; Comorbidities: listed in Table 2, Labs: serum albumin, 
creatinine, phosphorus, hemoglobin, single pool Kt/V.
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Leisure and ADL functional status – 

Physical Component Score (PCS) -DOPPS 

A 10 point decline  in PCS from SF-36 was associated 

with 25% increased risk of death within a year (Knight et al. 

2003)


and 15% increased risk of hospitalisation (Mapes et al. 2003)

Patients with PCS<25 

had 93% increased risk of 
dying 


&

56% increased risk of 
hospitalisation 

Mapes et al. (2003) Kidney Int:339-349

STEP 3: Take action
1. >1ADL disability

2. Clinically low scores on physical function 

3. “ready to change”

4. Stable health conditions


1. Provide written advice/exercise prescription  
that prioritise  “problem” areas   or 


2. Refer to  community based specialist exercise 
programme


1. Re-assess

2. Interpret/monitor progress

3. Adjust prescription/advice  or continue

4. Provide feedback


If none of the above but 
stable health conditions 

1. Provide general PA health advice/
information

2. written information about  local PA 
opportunities and support networks
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