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Should we abandon manual muscle strength

testing in the ICU?
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Abstract

Intensive-care-unit-acquired weakness is a major
complication in critically ill patients. The paper by
Hough and coworkers suggests that the current
method of manual muscle strength testing with the
Medical Research Council sum score is of limited value
in the intensive care unit. However, their results raise

a number of questions and provide important lessons
for implementation of such evaluations in the intensive
care unit.

Intensive-care-unit-acquired weakness (ICUAW) is a
major complication in critically ill patients. The paper by
Hough and colleagues addresses the feasibility and
reliability of manual muscle testing in the intensive care
unit (ICU) [1]. ICUAW is associated with prolonged
weaning, with delayed rehabilitation and with mortality
[2-4]. Early diagnosis is important to warn for weaning
failure, to guide progressive ambulation and to predict
outcome. Manual muscle strength testing using the
Medical Research Council (MRC) sum score was pro-
posed as a diagnostic criterion for ICUAW [5]. Hough
and colleagues conclude that the MRC sum score is of
limited value in patients in the ICU [1]. So should we
now discard manual muscle testing in the ICU?

Previous results on the reproducibility of the MRC sum
score in patients with Guillain—Barré syndrome and in a
group of post-ICU patients and stimulants showed very
good reproducibility [6,7]. The authors legitimately
questioned whether these results could be extrapolated
to patients in the ICU, as fluctuating consciousness or
pain may affect reliability of the measurement. The
outcome of the study by Hough and colleagues raises
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several issues. Although the study was set up to evaluate
the MRC sum score in critically ill patients, only one-
third of the results were obtained in the ICU and the
majority of patients were studied post ICU. Indeed,
decreased consciousness limits the feasibility of the MRC
score in the ICU [4,8]. Nevertheless, 28% [4] to 78% [8] of
patients survived to awakening and were evaluable in the
ICU, which is much higher than the 7% (10/135) reported
in Hough and colleagues’ paper.

The high reliability of diagnosing ICUAW in the post-
ICU setting confirms previous findings [6]. The very low
agreement found by Hough and colleagues in the ICU
(k = 0.38), however, may be due to several methodological
issues.

Firstly, stringent criteria for levels of cooperation were
lacking. Fulfillment of only three out of five criteria for
adequacy was required. This low number indicates sub-
optimal cognitive function, and variable response to
volitional muscle testing is not surprising.

Secondly, manual muscle testing is a routine clinical
examination for skilled physiotherapists. Standardization
of this procedure and adaptation to the specific situation
of the bed-ridden ICU patients is crucial. Body
positioning and the limb starting position for the tested
muscle groups are potential causes of bias. Hough and
colleagues measured patients in the sitting or supine
position and did not provide information on limb
positioning. Criteria to differentiate between two scoring
levels, such as the required range of motion against
gravity to obtain a score of 3, should be specified. Other
determinants are the hand position while applying
resistance, encouragement and the assessor’s experience
and muscle strength. Failure to control these factors
could have contributed to the poor agreement.

Thirdly, the muscle strength reported in this study is
surprisingly high, with a median value of 55 (interquartile
range 49 to 58) and of 56 (interquartile range 50 to 58) for
both observers, and an incidence of 17% for ICUAW in a
population with a median duration of mechanical venti-
lation of 10 days. These results are in contrast with
previous studies showing an incidence of 25% in patients
ventilated for at least 5 days [8] to 7 days [4], which may
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be due to the predominance of measurements post ICU,
during recovery. Median values for the individual muscle
groups are >4.5 in 10 out of 12 muscle groups. The low
inter-rater reliability reported for the individual muscle
groups may therefore mainly reflect the difficulty in
differentiating between score 4 and score 5 [9]. Finally, it
is notable that the sample size was very small.

Although reproducibility of the MRC sum score in the
ICU was not formally tested before, its relevance in the
ICU is clear. The score was successfully implemented in
the ICU in several studies showing its relationship with
respiratory muscle force, weaning and mortality [4,8,10].
Evaluation of the MRC sum score is restricted to
cooperative patients. It is questionable whether a
diagnosis of ICUAW is relevant in patients who do not
regain consciousness in the ICU [4]. The MRC sum score,
in contrast with nonvolitional evaluations such as
electrophysiology and magnetic stimulation elicited
contractions, has the advantage of being easy to perform
at the bedside, cheap and potentially widely available. The
paper by Hough and colleagues underscores the caution
that is needed when the score is implemented in the ICU.

In conclusion, these data highlight the need to study
reproducibility of manual muscle testing in ICU patients.
Further study should include rigid criteria to judge
consciousness and cooperation that reliably allow predic-
tion of successful comprehension to perform 12 consecu-
tive tasks, and using clear and detailed protocols adapted
for bed-ridden patients. In addition, studying the muscle
strength of patients over the full range of the MRC sum
score will allow one to judge the reliability in each grade
of this score. The population studied should be large
enough to answer these questions and to allow firm
recommendations towards specific requisites for reliable
use of the MRC sum score in the ICU.
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