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LETTER TO THE EDITOR

IT IS IMPORTANT TO EXAMINE PHYSICAL 
FUNCTIONING AND INFLAMMATORY RESPONSES 
DURING POST-HOSPITALIZATION COVID-19 
RECOVERY 

Dear Editor,
SARS-CoV-2, the cause of COVID-19, remains a novel 

infectious virus that has led to millions of cases globally. 
While COVID-19 infection and death prevention remain a 
top public health priority, post-hospitalization COVID-19 
recovery is also important and emerging in adults surviving 
infection. For example, persons that survived a COVID-19 
hospitalization have persisting mobility impairments and 
morbidities several months post-hospitalization (1). Given 
that the initial months after a critical illness hospitalization are 
crucial for functional recovery, monitoring physical functioning 
and related biomarkers after discharge from a COVID-19 
hospitalization could be vital for functional recovery, and the 
proper deployment of relevant interventions. 

The pathophysiology related to functional recovery after a 
COVID-19 hospitalization may provide insights into improving 
the recovery process. For example, respiratory virus infections, 
such as COVID-19, trigger inflammatory responses at both the 
site of the infection and systemically (2). “Cytokine storms” 
have been observed in those with COVID-19 infections, 
which is linked to the same tissue damage and organ system 
failures that contributes to poor physical functioning (3). The 
hyperinflammatory states seen in COVID-19 patients are 
related to the inflammaging that leads to functional declines 
during aging, even in younger individuals (4). Interleukin-6 is 
a prognosticator in patients with COVID-19 (5), and is likewise 
an important contributor to declines in muscle function (6). 
Thus, the inflammatory responses observed in middle-aged and 
older adults with COVID-19, especially after hospitalization, 
could predict functional trajectories.

Clinical assessments of physical functioning help to 
identify the onset and progression of the disabling cascade 
(7). Although physical performance assessments such as gait 
speed may provide useful information regarding functional 
recovery from COVID-19 after hospitalization, these 
assessments have limitations because they require full body 
movements. Alternatively, muscle function assessments present 
organ level insights for the initial stages of physical function 
deficits. Muscle dysfunction precedes the physical performance 
limitations that lead to mobility impairments and morbidities 
such as sarcopenia (8). 

Handgrip strength is a convenient assessment of strength 
capacity and reliable measure of muscle function that 
requires patients to squeeze a relatively inexpensive isometric 
dynamometer with maximal effort for a short duration (e.g., 

3-5 seconds). As such, handgrip strength measurements are 
commonly used in clinical and research settings to examine 
muscle function. However, protocols for handgrip strength 
focus exclusively on maximal strength, and other muscle 
function characteristics that may better elucidate muscle 
dysfunction remain overlooked. 

Utilizing digital handgrip dynamometers and attaching 
a triaxial accelerometer on the top of a dynamometer may 
help in evaluating the additional aspects of muscle function 
that are not otherwise ascertained with traditional handgrip 
dynamometers (9). For example, digital handgrip dynamometry 
and accelerometry have the ability to not only measure 
maximal strength, but also strength asymmetry, explosiveness, 
coordination, force steadiness, fatigability, and muscle 
contraction induced tremoring. Some of these aspects, such 
as fatigability, could similarly extend into the use of handgrip 
dynamometers for the concept of resilience, which may be 
important for COVID-19 survival and recovery. Utilizing 
digital handgrip dynamometry and accelerometry also 
maintains procedural ease and overall test inclusiveness for 
persons recovering from a COVID-19 hospitalization.     

Figure 1
Conceptual Model for Monitoring Inflammatory Responses 

and Muscle Function for Predicting Functional Recovery After 
COVID-19 Hospitalization

  

Figure 1 presents a conceptual model for observing 
inflammatory responses and muscle function to predict 
functional recovery in persons recovering from a COVID-
19 hospitalization. Overall, inflammation is an important 
biomarker for muscle function (10), and inflammatory 
responses occurring during COVID-19 infections could be 
linked to diminished physical functioning after COVID-19 
recovery. Very little is known about how serum biomarkers 
and the several attributes of muscle function could be impacted 
after a COVID-19 hospitalization. Inflammatory responses 
occurring during COVID-19 critical illness hospitalizations 
that influence functional recovery could be worse than non-
COVID-19 illness hospitalizations. Monitoring inflammatory 
responses and physical functioning in patients that are 
recovering from COVID-19 at discharge and intermittently 
thereafter may help to predict their functional trajectories and 
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allow for timely interventions that foster recovery. Therefore, 
healthcare providers should strongly consider measuring 
inflammatory responses and physical functioning in COVID-
19 patients sustaining a hospitalization if they are not already, 
and research efforts may likewise provide additional insights. 
Similar work may also have generalizability to other relevant 
hospitalizations.

Given the ongoing novelty of COVID-19, examining 
inflammatory responses and physical functioning is important 
for patients recovering from COVID-19 not only regain 
independent living, but also provide new information into the 
recovery process. While COVID-19 prevention and treatment 
are still of the utmost importance, surveilling the health of 
the growing number of persons recovering from a COVID-19 
hospitalization will also emerge as a necessary implication. 
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