
DCAF Application

Strength matters: clinical utility of the mid-
thigh pull test in cystic fibrosis

Question 1

Is the mid-thigh pull a reliable assessment 
of lower-limb muscle strength in people with 

cystic fibrosis?

Question 2 

Is maximal isometric strength from the mid-
thigh pull associated with strength and 
functional tests in people with cystic 

fibrosis?

Question 3

Is it feasible to use the mid-thigh pull to 
prescribe exercise, assess its effectiveness, 
and evaluate its practical application in this 

context?

Cystic fibrosis is a multisystem genetic condition that causes respiratory and

digestive problems, along with reduced muscular strength due to altered CFTR

gene expression, recurrent chest exacerbations, inflammation, low physical

activity, hospital admissions, nutritional factors, and steroid use (Troosters et al.,

2008).

What are the implications of reduced whole-body muscle strength ?
A reduction in whole-body strength limits physical function, reduces quality of life,

increases the risk of falls, contributes to greater morbidity and mortality, and leads to

higher healthcare costs.

What is the problem?

• Whole-body strength is not routinely assessed in clinical practice, and no

standardised method exists that is reliable, valid and feasible in people with

cystic fibrosis.

• It’s unknown how people with cystic fibrosis perceive strength assessments

and their current experience.

To address problem 1, this study examined approaches to assessing muscle

strength across diverse populations and settings through a scoping review with a

systematic search design.

Aim: To review methods used to assess muscle strength in the literature.

Methods:

• A protocol was submitted to the Open Science Framework.

• Searches of PubMed, CINAHL Plus, Embase, and SPORTDiscus (Nov 24)

• Results were screened against eligibility criteria.

• Data extraction included strength construct, assessment method, population,

setting, and country.

Key Results:

• A total of 2009 studies were included reflecting 68 countries and 251 unique

settings, and 635 unique populations.

• Whole body assessments were rare with clinical populations (n = 3) but

included the mid-thigh pull which was used 43 times in total (Figure 2).

• 1RM and hand grip test was most common in people with cystic fibrosis.

• Functional tests were also common.

Implications

• These findings suggest that strength assessments in people with cystic fibrosis

are largely limited to single muscle group isometric or functional tests, while

mid-thigh measurements may provide a practical means of evaluating whole-

body muscle strength.
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Figure 2. Example of the Shiny App being used to consolidate finding from the review for 

cystic fibrosis (top) and whole-body strength (bottom).

Patient and Public Involvement

Table 1. Overview of formal and informal training
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In recent years, advances in

medical care have led to an

ageing cystic fibrosis population.

As a result, age-related declines

in muscle strength have become

an increasing focus and appear

to be more pronounced in

people with cystic fibrosis

(Figure 1) (Wilkinson et al.,

2018; Troosters et al., 2008).

Whole-body muscle strength is

therefore of particular

importance in this ageing

population.

Figure 1. Hypothetical changes in muscle strength in people

with cystic fibrosis (re-drawn from Gruet et al. (2021).
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