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Hand Grip Test in Post-COVID-19 Patients: Late Impacts of the Infection
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ABSTRACT

This study aims to evaluate hand grip strength in individuals post-SARS-CoV-2 infection, comparing results with normative
values from the literature. Twenty-three Brazilian participants aged 18-59 who had COVID-19 underwent hand grip testing
using a dynamometer. Their results were compared to expected values based on gender and age. For the female participants
in this study, the mean grip strength was 21.45 + 5.94 kgf for the dominant hand and 21.06 + 5.80 kgf for the non-dominant
hand. In the male group, the mean grip strength was 23.65 + 6.02 kgf for the dominant hand and 19.57 + 2.53 kgf for the non-
dominant hand. The comparison indicated that, for both genders, the average grip strength recorded in this study was
significantly lower than the expected values for the population. SARS-CoV-2 infection leads to compromised muscle
function. The hand grip test is a low-cost, easy-to-use tool for assessing and managing patients with various conditions.
Keywords: Fatigue. Muscle strength. Post-Acute COVID-19 Syndrome.

Corresponding author: Vivian de Oliveira Sousa Corréa — sousa.vo@gmail.com.

Conflict of Interest: The authors declare no conflicts of interest.
Submitted on 11/26/2024 | Accepted on 06/23/2025 | Published on 07/18/2025

DOI: 10.36517/rfsfv12i1.94473

39



Oliveira et al., 2025: Hand Grip Test in Post-COVID-19

INTRODUCTION

In March 2020, the World Health Organization (WHO) declared COVID-19 a pandemic', prompting a significant mobilization
of human, financial, and technological resources worldwide. In the United States, approximately 4.1 million patients
required hospitalization for COVID-19 between August 2020 and January 2023. Many of these patients faced prolonged
hospital stays, including time in Intensive Care Units, due to complications from the initial illness.>®

Amidst this public health crisis, numerous studies have highlighted the emergence of a secondary condition known as post-
COVID syndrome, long COVID, or simply post-COVID. Evidence indicates that fatigue and sleep disturbances are among the
most prevalent immediate lingering symptoms in these patients, while anxiety, dyspnea, and fatigue are more common in
later stages.*® This underscores that severe infections can lead to long-term sequelae, including physical and cognitive
impairments, as well as mental health challenges, even in individuals who appear to have recovered from the initial
infection.®

In the scientific community, the concept of fatigue is characterized by a lack of consensus among researchers, which can
impede the advancement of knowledge on the subject’. While some experts attribute fatigue primarily to physical causes,
others view it as a mental phenomenon. Nonetheless, fatigue is generally understood as a subjective and multifactorial
condition, with its origins and manifestations influenced by physical, cognitive, and emotional factors.®

There are several methods to analyze components of fatigue, one of which is handgrip strength. This is a measure of
maximum voluntary palmar muscle strength assessed using a dynamometer. It is commonly used in clinical practice to
monitor rehabilitation processes,® and manage musculoskeletal disorders of the hand.’® Handgrip strength is considered a
simple, objective, and safe method for assessing muscle function. Additionally, evidence suggests it can predict muscle cell
depletion, nutritional status, reduced functionality during hospitalization, postoperative complications, and mortality."

This study aims to quantitatively analyze the handgrip strength values in individuals who were infected with SARS-CoV-2,
comparing these results with the expected averages reported in the literature. The primary hypothesis is that these
individuals will achieve lower than expected results in the test, based on evidence suggesting that more than half of the
patients experience fatigue as a sequel.”>"In this context, fatigue includes both physical and mental aspects and can be
defined as a debilitating and persistent sensation of tiredness or exhaustion, characterized by a lack of energy, muscle
weakness, slow reactions, drowsiness, and concentration deficits.™

METHODS

This study is part of a project approved by the Ethics Committee for Research with Human Subjects (CAAE:
53346421.0.0000.5699). Volunteers were recruited from the Post-COVID Care and Rehabilitation Center (CARP) in Macaé,
Rio de Janeiro, Brazil. The CARP primarily provided care to patients referred by the municipality or those presenting on a
walk-in basis, which directly influenced the profile of individuals available for the study. We faced a significant limitation in
recruitment, as it was challenging to obtain a larger number of participants, particularly due to the low attendance of men
at the center during the study period. This referral dynamic, combined with the predominantly female demand for post-
COVID-19 rehabilitation services, resulted in a final sample of 17 women and 6 men, all of whom met the inclusion and
exclusion criteria. Assessments were conducted from March 2022 to September 2023. Each volunteer underwent a medical
history review and physical examination, followed by a handgrip strength test using a dynamometer.

Inclusion and exclusion criteria

To be included in the study, participants needed to be between 18 and 59 years old and have a documented history of SARS-
CoV-2 infection. The exclusion criteria focused on conditions that could interfere with the handgrip test or affect its results.
These criteria included: neuromuscular diseases, chronic obstructive pulmonary disease, neurodegenerative diseases,
dementia, history of traumatic brain injury or stroke, unstable angina, uncontrolled systemic arterial hypertension, recent
pulmonary embolism, myocardial infarction within the month prior to evaluation, severe anemia, unstable oximetry
measurements, and a resting heart rate greater than 120 bpm.

Recruitment and assessment

Recruitment began with an active search, primarily through reviewing medical records of potential volunteers, considering
the study's inclusion and exclusion criteria. Additionally, a communication channel was established between the project
team and CARP professionals to identify more potential volunteers and maintain engagement for research participation and
clarification of any doubts. Once the selection process was completed, potential volunteers participated in individual
conversations with the project team, where the study's risks, benefits, and questions were addressed. Those who agreed to
participate signed the informed consent form.
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Before conducting the handgrip test, volunteers underwent an initial assessment to collect personal data, including full
name, age, gender, and dominant hand. They were also asked about any lingering symptoms or sequelae of COVID-19, pre-
existing conditions, ongoing treatments, current physical exercise practices, diet, alcohol consumption, and smoking
habits. A physical examination was conducted to gather data on Body Mass Index (BMI), oxygen saturation, and blood
pressure.

Hand grip test

The hand grip test was conducted with the volunteer seated, arm parallel to the body, shoulder adducted, elbow flexed at
90 degrees, and forearm and wrist in a neutral position. Each hand was tested with three consecutive attempts, maintaining
an isometric contraction for 3 to 5 seconds. The test utilized a handheld digital dynamometer, model DM-90, which has a
range of 1 to 90 kgf and a graduation of 0.1 kgf. For analysis, the highest value obtained from each limb was recorded.

Data analysis

The volunteers' data were divided into two groups based on gender. The data were then analyzed using GraphPad Prism
software. For each group, the mean of the highest values obtained in the hand grip test for each hand was calculated. A one-
way ANOVA was conducted to assess differences among the groups. Following the ANOVA, Tukey's post hoc test was
performed to identify specific group pairs with significant differences. Statistical significance was set at a p-value of less
than 0.05.

To estimate the statistical power achieved by our study, we also conducted a post-hoc power analysis using the G*Power
software version 3.1.9.7. The analysis was configured for a one-sample t-test ("Means: Difference from constant [one
sample case]"), under the option "Post hoc: Compute achieved power —given a, sample size, and effect size," with two-tailed
testing and a significance level of a = 0.05. This approach, in which the effect size is derived from the sample data to
calculate the observed power, is sometimes referred to as retrospective power analysis.

RESULTS

A total of 23 individuals met the study's inclusion and exclusion criteria and underwent an initial assessment followed by a
hand grip strength test using a dynamometer. The group consisted of 17 females and 6 males. The age range for female
participants was 23 to 59 years, with a mean age of 43 + 9 years. For the male participants, the mean age was 42 + 9 years,
with an age range of 25 to 58 years. All male volunteers were right-handed, whereas only one female participant was left-
handed. Detailed sample characteristics are provided in Table 1.

Table 1. General characteristics of both groups

Variable Female (n=21) Male (n=6)
Age (average, years) 43,17 9,78 42,33+9,75
BMI (average, kg/mz) 29,57 +5,34 29,07 4,70
Oxygen saturation (average, %) 97,68+ 1,44 970,81

Systolic blood pressure (average,

118+ 16,70 120+ 11,54
mmHg)

Diastolic blood pressure (average,

75+9,39 73+7,45
mmHg)

In terms of BMI, the female group recorded values ranging from 22.46 kg/m? to 39.49 kg/m?, with a mean of 29.57 = 5.34
kg/m”. For male participants, BMI values ranged from 22.50 kg/m” to 36.00 kg/m?, with an average of 29.07 + 4.70 kg/m”.
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Peripheral oxygen saturation, measured with a pulse oximeter, averaged 97.6 = 1% in females and 97 + 0.8% in males. The
mean systolic blood pressure, measured manually with a sphygmomanometer, was 118 = 16 mmHg for females and 120 +
11 mmHg for males. Diastolic pressure averaged 75 + 9 mmHg in females and 73 + 7 mmHg in males.

The hand grip strength results were compared to the expected values reported by Caporrino, which represent the average
grip strength for healthy Brazilian adults aged 20-59 for both dominant and non-dominant hands'. In this study, female
participants had a mean grip strength of 21.45 + 5.94 kgf for the dominant hand and 21.06 + 5.80 kgf for the non-dominant
hand. Male participants had a mean grip strength of 23.65 = 6.02 kgf for the dominant hand and 19.57 + 2.53 kgf for the non-
dominant hand. In contrast, Caporrino's study reported average grip strength values of 31.6 = 7.5 kgf for the dominant hand
and 28.4 = 7.0 kgf for the non-dominant hand in women, and 44.2 + 8.9 kgf and 40.5 * 8.5 kgf for the dominant and non-
dominant hands in men, respectively'®. This comparison indicates that, for both genders, the average grip strength recorded
in this study was significantly lower than the expected values for the population (p < 0.0001). The detailed performance of
the volunteers is illustrated in Graphs 1 and 2.

The post-hoc power analysis revealed that the study had high statistical power to detect the observed differences in
handgrip strength. The calculated Cohen’s d values for each comparison, based on the respective sample sizes, were
approximately 1.709 and 1.266 for the dominant and non-dominant hands in females, respectively. In males, the effect sizes
were 3.414 for the dominant hand and 8.273 for the non-dominant hand. Based on these effect sizes, the achieved power
was approximately 0.9999981 for the female dominant hand, 0.9982873 for the female non-dominant hand, 0.9999948 for
the male dominant hand, and 1.0000000 for the male non-dominant hand. These high power values are attributable to the
large effect sizes (Cohen’s d) observed across all comparisons.

Graph 1. Comparison of the obtained and expected Graph 2. Comparison of the obtained and expected
values in the palmar grasp test with male volunteers values in the palmar grasp test with female volunteers
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DISCUSSION

This study demonstrates that individuals previously infected with SARS-CoV-2, regardless of gender, exhibit a reduction in
upper limb muscle strength, as evidenced by the handgrip test. Despite this finding, there is a notable gap in scientific
research regarding the pathophysiological mechanisms underlying fatigue as a sequela of the infection. Furthermore, there
is a lack of objective methods for identifying and managing this symptom effectively.

Studies have demonstrated that hand grip strength serves as an indicator of both muscle strength and power, influencing
mortality rates across various scenarios.'®' Therefore, a single hand grip test can provide valuable results for comparing the
effectiveness of different interventions, establishing therapeutic goals, and assessing an individual's functionality.®
Conducting the hand grip test in post-COVID-19 patients may thus represent a simple and cost-effective method for early
identification of lingering symptoms of the infection. This approach can facilitate the timely treatment of these patients,
reducing the negative impacts of the syndrome in question, such as the impairment of individuals' quality of life, workplace
absenteeism, and difficulty in returning to work.®

Another study involving 93 volunteers demonstrated low grip strength readings among elderly individuals who had recovered
from COVID-19, particularly in the older age group. This finding suggests the necessity for monitoring and implementing
rehabilitation interventions for older adults affected by COVID-19.%° Additionally, a study conducted with 144 female
volunteers concluded that impaired palmar grasp strength serves as an objective marker of physical function in patients

42



Rev. Fisioterapia & Saude Funcional, Fortaleza, 2025 jan-jul: v12,n 1

with post-COVID syndrome. These findings underscore the importance of using the palmar grasp test in managing these
patients.?’

It has already been demonstrated that fatigue can be one of the main symptoms, both acute and chronic, of SARS-CoV-2
infection®*?3, or even the primary residual clinical finding of the viral condition.’®2?#2?® This symptom is often influenced by
the subjectivity of both individuals and healthcare professionals, which can lead to it being overlooked in healthcare settings
and causing impairments in the daily lives of those affected. In this context, measuring hand grip strength provides an
objective method to assess the degree of muscle fatigue in these patients, potentially minimizing the impact of subjective
factors from both the patient and the healthcare professional.

In the study sample, male participants predominantly exhibited lower-than-expected results in the hand grip test using a
dynamometer. Conversely, while most female participants also showed lower-than-expected results, the extent was less
pronounced compared to the male group. This finding may suggest a delayed impact of SARS-CoV-2 infection on muscle
function, indicating that different sexes may experience varying degrees of this impact. These findings warrant further
studies to better understand the underlying pathophysiological mechanisms.

The post-hoc power analysis revealed the following statistical power values for the comparisons performed: female
dominant hand (0.9999981), female non-dominant hand (0.9982873), male dominant hand (0.9999948), and male non-
dominant hand (1.0000000). These high power values are a direct consequence of the large effect sizes (Cohen’s d)
observed in our sample for each comparison. It is important to emphasize that, although the detection of large effect sizes
leads to high statistical power, small sample sizes are more susceptible to random variability. As a result, significant findings
in smaller samples may produce inflated effect size estimates—that is, they may overestimate the true magnitude of the
effect in the population. This implies that the actual difference in the broader population may not be as pronounced as the
Cohen’s d values observed in our study suggest. While the power is high to detect the observed differences, generalization
of these results to the wider population should be approached with caution due to the sample’s limitations.

We acknowledge that the sample size (n = 23) is relatively small and that the gender imbalance (17 women and 6 men)
represents a significant limitation. This disproportion reflects the recruitment challenges encountered, as the study was
conducted with volunteers from the Post-COVID Rehabilitation and Care Center (CARP) in Macaé, Rio de Janeiro. The
center’s service dynamics—receiving patients primarily through municipal referrals—combined with the low demand from
male patients during the data collection period (March 2022 to September 2023), directly influenced the final sample
profile. Additionally, during this period, there was already a notable reduction in the severity of COVID-19 cases, which
contributed to decreased demand for specialized rehabilitation services and, consequently, a reduced availability of
participants for the study.

The gender imbalance in our sample, with 17 women and only 6 men, is a significant limitation that directly affects the
robustness of sex-based comparisons. This disproportion limits the ability to make generalizable inferences regarding the
differential impact of SARS-CoV-2 infection on handgrip strength between men and women. Although the data suggest a
more pronounced impairment in the male group, this observation is preliminary and cannot be generalized without future
studies involving larger and more representative male samples, which would allow for more robust and conclusive
comparative analyses.

The assessment of participants at different time points post-infection, without clear stratification by time elapsed or initial
disease severity, is a limitation that may introduce bias. Factors such as the post-infection interval and the severity of
COVID-19 are known to influence functional recovery and the persistence of muscular sequelae. This temporal and clinical
heterogeneity may have diluted relevant associations. Furthermore, the absence of pre-infection handgrip strength values
prevents an accurate evaluation of the degree of strength loss at the individual level.

We conclude the discussion by reaffirming the value of this study as a preliminary investigation and the utility of handgrip
strength testing. We emphasize the need for future studies with larger, more homogeneous samples—in terms of time since
infection and disease severity—and balanced gender distribution to validate and expand upon the findings. Additionally, we
acknowledge the challenge of rigorously controlling for prior SARS-CoV-2 infection history in the general population, given
that most individuals have been exposed to the virus at some point, often more than once. Many may have been infected
without undergoing diagnostic testing, particularly due to the reduced severity of acute symptoms as a result of
immunization and viral evolution.

CONCLUSION

Infection with the SARS-CoV-2 virus leads to a range of long-term sequelae, including fatigue and impaired muscle function.
This study suggests that patients, particularly males, experience a reduction in handgrip strength following infection. The
use of handgrip strength testing with a dynamometer should be highlighted as a low-cost and easy-to-use tool for healthcare
professionals in the assessment and management of patients with a history of COVID-19, as well as other conditions.
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Although this study represents a pioneering effort to evaluate handgrip strength in post-COVID-19 patients in our region, its
inherent limitations—such as the small sample size, gender imbalance, temporal heterogeneity of cases, and absence of
baseline data—must be taken into account when interpreting the findings. These limitations underscore the urgent need for
future, more robust studies with larger, more homogeneous and gender-balanced samples to validate and deepen the
understanding of the long-term impact of SARS-CoV-2 infection on muscle function.
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