
Purpose

Methods

Handgrip strength has clinical and prognostic value and can provide an indication of an
individual’s overall strength. It also informs with regard to nutritional status, muscle mass,
physical status, and health status. The pressure air biofeedback (pab®) device was developed to
be used in a home or clinical testing environment for diagnosis of muscular strength with the
possibility to assess handgrip strength. The aim of this study was to evaluate retest-reliability
and concurrent validity of the pab® handgrip test.

Results

Retest-reliability and concurrent validity of the pressure air

biofeedback device (pab®) for measuring handgrip strength in 

young healthy adults
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Seventeen healthy young adults (9 woman, 8 men) performed standardized grip strength tests
unilaterally for left and right hand with Baseline® hydraulic dynamometer (Baseline®, HIResTM,
Gauge ERTM, USA ) and pab® (Fig. 1) on day one (T1). Table 1 shows the age and anthropometric
characteristics of the test subjects. For evaluation of retest-reliability handgrip strength
assessment with pab® was repeated on a second testing day (T2) with one day apart.
Standardized grip strength test with pab® and Baseline® included a warm up and three trials in
randomized order with the left and right hand. From each set of the three repetitions the peak
value was used for the statistical analysis. Retest-reliability was determined by repeated
measures ANOVA, intraclass correlation coefficient (ICC 3,1) and RMSE (RMSE=√WMS, where
WMS is the mean square error term from ANOVA). The RMSE was also expressed as a
percentage of the group mean for both test sessions for each of the variables (RMSE% = RMSE /
mean x 100). In order to specify clinically important changes, the “smallest real difference” (SRD)
was determined by equation SRD = 1.96 x RMSE x √2. Pearson product-moment correlation (r)
was used to evaluate the concurrent validity of the two measuring instruments.

In conclusion, handgrip strength assessment with the pab® device is highly reliable in young
healthy adults and shows high concurrent validity. Due to the prognostic value of grip strength
regarding mortality and physical function in several patient groups, middle-aged and older
adults’ further validity and reliability research with the pab® device should focus on this specific
target groups.

Parameter

Age [years] 23.9 ± 3.1 (20.0-31.0) 
Q50 = 24.0

Height [m] 1.76 ± 0.11 (1.54-1.91) 
Q50 = 1.76

Weight [kg] 73.4 ± 14.5 (47.7-94.5) 
Q50 = 77.9

BMI [kg m-2] 23.5 ± 2.4 (18.1-26.9) 
Q50 = 23.8

BIA SMM [%] 35.4 ± 9.1 (19.9-.49.1) 
Q50 = 32.7

BIA BF [%] 16.5 ± 6.5 (6.5-32.6) 
Q50 = 15.3

BIA pA [°] 6.6 ± 0.7 (5.2-7.7) 
Q50 = 6.8

Mean ± standard deviation (Min-Max), Q50 = Median, BIA =
InBody model 770, SMM = Skeletal muscle mass, BF = Body
fat, pA = phase angle

Tab 1. Age and anthropometric data (n=17)

Parameter T1 T2 p value ICC (95% CI) RMSE RMSE% SRD

Left [mb] 273.8 ± 81.1
(164.0-412.0)
Q50 = 246.0

284.0 ± 78.9
(154.0-412.0)
Q50 = 271.0

0.079 0.96 (0.89-0.99) 15.9 5.7 44.1

Right [mb] 283.9 ± 73.1
(174.0-417.0)
Q50 = 255.0

290.1 ± 68.5
(182.0-391.0)
Q50 = 277.0

0.328 0.94 (0.83-0.98) 17.8 6.2 49.3

ANOVA revealed no systematic error of handgrip strength between T1 and T2 assessed by pab®
device (p>0.05). Relative reliability was ‘excellent’ (ICC>0.90). More Parameters reliability are
presented in table 2. With regard to concurrent validity a very strong linear relationship was
detected (Fig. 2) for pab® and Baseline® values (left: 44.9 ± 16.1; right: 46.8 ± 12.8; in kg).

Tab 2. Absolute and relative reliability of pab® handgrip strength test (n = 17)

Mean ± standard deviation (Min-Max), Q50=Median, RMSE=root mean square error, SRD=smallest real difference

y = 5,278x + 36,749
r = 0.924 (p<0.001)
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Right hand

y = 4,5883x + 67,561
r = 0.915 (p<0.001)

100

150

200

250

300

350

400

450

10 30 50 70

p
a

b
®

 [
m

b
]

Baseline® [kg]

Baseline® and pab® strength values

Left hand

Fig 2. Concurrent validity of pab® handgrip strength test (n = 17)

Fig 1. Handgrip strength test with
pab®
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