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Abstract 
Background: COVID-19 has a major impact on cognitive functioning of a person. People who have suffered from COVID-19 can 
demonstrate a wide range of mental fatigue intensity which can interrupt with their recovery as well as their daily occupations. Thus, 
validating Mental Fatigue Scale will be helpful for healthcare professionals to assess mental fatigue and plan a better treatment 
protocol for population with mental fatigue due to COVID-19. 
Aim and Objectives: This study aims to establish the reliability and validity of Mental Fatigue Scale in recovered population of 
COVID-19 in India. The objectives of this study are to determine the content validity, internal consistency and test-retest reliability of 
this scale. 
Methods: Qualitative and quantitative review feedback was received from a panel of 9 experts. The qualitative feedback was 
reviewed by subjective analysis. The quantitative feedback was analysed by calculating Content Validity Ratio (CVR) and the results 
were compared to minimum CVR value of 0.78. 
Result: Qualitative analysis revealed that various additions, deletions and modifications to the MFS were suggested by the expert 
panel. At 95% confidence interval, Items that were retained 
had a minimum CVR value of 0.78, while the deleted Items did not meet the minimum CVR value. 
Conclusion: The Mental Fatigue Scale did not have good Content Validity for the COVID-19 recovered population in India. 
 
Keywords: Content Validity, COVID-19, Mental Fatigue Scale, Occupational Therapy, SARS-CoV-2. 
 
Introduction 

The novel coronavirus is a severe acute respiratory syndrome related to coronavirus-2 (SARS-CoV-2) [1]. The primary mode 
of transmission of the virus between people has been found to be via respiratory droplets. For those who are gravely ill during their 
stay in the hospital, the main symptom is severely impaired pulmonary function [2]. 
 

SARS-CoV-2 initially started to spread rampantly in November 2019 in Wuhan, China. The associated human disease, 
coronavirus disease 2019 (COVID-19), quickly became a global pandemic [1]. India reported its first case of coronavirus on 30 January 
2020 and by March 2020, India had started to experience its first wave of the viral infection, with Kerala being the initial epicentre [3] 

[4]. By the end of May 2020, over 4.8 million people had been infected and over 323,000 deceased worldwide due to COVID-19 [5]. 
During the same time period, India reported to have around 173,763 confirmed cases and 4971 confirmed deaths [6].  
 

A variety of cognitive symptoms were also associated with COVID-19. A study concluded that COVID-19 patients had 
exhibited cognitive dysfunction and when MoCA was conducted to characterise the cognitive profile of severe COVID-19 patients, 
extensive impairment was noted in executive, memory, attentional and visuospatial functions. However, orientation and language 
were relatively preserved [7] [8]. Another study inferred that 6 month after recovering from COVID-19, the persisting symptoms of the 
disease were mainly fatigue, anxiety, depression and muscle weakness [2]. Another commonly exhibited cognitive symptom was found 
to be lowered mental processing speed [8].  
 

Mental fatigue can commonly be observed following diseases like COVID-19, which have associated neurocognitive effects 
[9]. Symptoms commonly associated with mental fatigue have been found to be mood swings, irritability and stress intolerance, trouble 
with memory, sleep problems, sensitivity to, or intolerance of light and loud noise following overexertion. Fatigue is one of the most 
important long-lasting symptoms of a neurocognitive disease, but it is difficult to arrive at any clear figure as to how prevalent fatigue 
or especially mental fatigue is [10]. Mental fatigue is usually pronounced after activities which require cognitive effort. When energy 
resources are depleted, it takes a long time, sometimes even days, to restore the reserve of energy and overcome it [9]. In the case of 
long-lasting mental fatigue, it can be seen as one  
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of the important factors that keeps people from returning to the full range of activities they pursued prior to their illness with work, 
studies, activities of daily living (ADL), leisure and social activities [10].  
 

Since COVID-19 has been proven to have a major impact on cognitive functioning of a person, it can be concluded that 
patients who have suffered from COVID-19 will demonstrate a wide range of mental fatigue intensity which will interrupt with their 
recovery as well as daily functioning. It is thus essential to validate a reliable scale to assess mental fatigue and its widespread impact, 
as a persistent and significant after-effect of this ongoing global pandemic. 
 

Abundant different scales are available for assessing fatigue and several of these scales are designed for different diseases. 
However, no scale is yet available to assess the mental fatigue in population recovered from COVID-19. The Mental Fatigue Scale 
was constructed as a tool that could distinguish between common and mental fatigue [9]. This self-reporting scale was developed as an 
assessment scale adapted to mental fatigue irrespective of the type of neurological illness. Typical symptoms included in the mental 
fatigue construct suggested the authors of the scale included rapid drain of mental energy upon mental activity, impaired attention and 
concentration capacity over time following over-exertion, long recovery time disproportionate to the exertion level, diurnal variation 
of the fatigue symptom with the fatigue often being better in the mornings and worse in the afternoons and evenings; variations from 
one day to the next [10]. 
 

Establishing the reliability and validity will increase the utility of the scale and it will help health professionals to assess 
mental fatigue and plan a better treatment protocol for those who are having mental fatigue due to COVID-19. 
 
Methodology 
Research Design: Methodological study design 
Place of Research Work: Indian Spinal Injuries Centre and Community 
Sampling Method: Purposive sampling 
 
Scale Used: Mental Fatigue Scale 

The mental fatigue scale (MFS) is a multidimensional self-rating scale containing 15 questions total. The original MFS 
consists of an introductory text which briefly explains how to use the scale properly. The first 14 items consist of a question and 
descriptive rating options, and the final 15th item addresses variations in fatigue. It incorporates affective, cognitive and sensory 
symptoms, duration of sleep and daytime variation in symptom severity. The questions concern fatigue in general, lack of initiative, 
mental fatigue, mental recovery, concentration difficulties, memory problems, slowness of thinking, sensitivity to stress, increased 
tendency to become emotional, irritability, sensitivity to light and noise, decreased or increased sleep as well as 24-hour symptom 
variations. For items 1-14, each item also includes examples of common activities to be related to four response alternatives. A rating 
of 0 corresponds to normal function, 1 indicates a problem, 2 a pronounced symptom and 3 a maximal symptom. The rating options 
also come with half-points in between, i.e., seven options in all. Johansson and Ronnback have suggested a cut-off score of 10.5 (out 
of 42) for the first 14 items, however the 15th item is not included as it has a range of 0–2 only. This indicates that a score above 10 
signifies the presence of fatigue-related problems [9] [10]. 
 
Selection Criteria 
Inclusion Criteria 

• Subjects recovered from COVID-19 
• Age: 18yrs - 64yrs 
• Both genders, Male and Female 
• Subjects who can read and understand the English language 

 
Exclusion Criteria 

• No other pre-existing neurological and orthopedic disorders 
• No other pre-existing psychiatric illness 
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Procedure 
The study was to be carried out in 3 phases: 

 

 

 

 

        

 
Phase One: Content Validity 

Content Validity is the extent to which an instrument reflects the specific intended content. Otherwise, content validity refers 
to the degree to which the items of the data collection instrument “are representative sample of the universe of content and/or behavior 
of the domain being addressed”. McKenzie and colleagues [13] have described phases for establishment of content validity and the 
steps included are as follows: 
 

 

 

Establishment of a Panel of Experts to evaluate the questionnaire 
The selection of a panel of experts was the first step of estimating the content validity. For this step, 9 experts were selected, 

of which 7 were professionals including 3 occupational therapists, 2 physiotherapists, 1 physician, 1 psychologist and remaining 2 
were COVID-19 recovered subjects. The experts were invited via email or face to face contact and were explained about the purpose 
of this study with a covering letter. The consent for participation and demographic details of the COVID-19 recovered subjects were 
obtained. 
 
Qualitative review of the scale components 

After receiving their consent, the experts answered a set of questions which provided relevant feedback on the overall 
questionnaire including the title, directions of the scale, content areas covered, and items of the scale, any need for revision of items, 
addition and/or deletion of items and any additional suggestions. The reviews given by all expert panel members were collected by 
hand or via e-mail and appropriate changes were made. 
 
Quantitative review of the scale components 

This step was carried out by following the guidelines as per C.H. Lawshe [11] for the quantitative approach to content validity. 
After the qualitative review, all the members of the expert panel were asked to do the qualitative evaluation of each item of the 
questionnaire. In this, the panel of experts were asked to indicate whether or not a measurement item in a set of all measurement items 
was ‘Essential’ to the operationalization of our theoretical construct or not.  
 

Thus, the qualitative review criterion was completed by asking the experts to rate the appropriateness of each item of the 15 
itemed scale by stating the coding, if each item was: 
 

• Essential- 1 
• Useful but Not Essential- 2 
• Non-Essential- 3 

PHASE ONE:

Estimation of content validity of Mental 
Fatigue Scale

PHASE TWO:

Estimation of internal consistency of 
Mental Fatigue Scale

PHASE THREE:

Estimation of test-retest reliability of 
Mental Fatigue Scale

Selection of 
expert panel to 

evaluate the 
questionnaire

Qualitative 
review of the 
questionnaire

Quantitative 
review of the 
questionnaire
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After receiving the ratings from each expert, values were entered into a Microsoft Excel spreadsheet and the responses marked by 
each panel member were computed. The Content Validity Ratio was calculated by applying the formula developed by C.H. Lawshe 

[11]. 

 
CVR= Ne-N/2 
              N/2 
 
Where, 
CVR = Content Validity Ratio value for each measurement item 
Ne = Number of subject matter experts indicating a measurement item as “Essential” 
N = Total number of subject matter experts in the panel 
 

The calculated CVR were then compared to the levels required for statistical significance. A minimum CVR value of 0.78 
was necessary for statistical significance at p ≤ 0.05 based on 9 panellists [11] [12]. 
 
Result 

Content Validity was estimated with qualitative and quantitative methods. The feedback was taken from an expert panel, 
comprising 7 professionals and 2 COVID-19 recovered subjects. 

 
The data was as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 

The Qualitative review, as per the McKenzie guidelines [13], revealed various viewpoints of the professionals and subjects. 
Experts suggested changing the title so that it is more compatible with the condition chosen, for eg: Modified MFS or MFS for 
COVID-19. From the directions of the scale, the term ‘injury’ was suggested to be removed as only subjects affected by COVID-19 
would be included. As per the feedback, removing in-between figures, and using a simple Likert scale, with explanation for each of 
the scores were suggested. It was commonly suggested to delete items pertaining to ‘concentration difficulties’, ‘sensitivity to light’ 
and ‘sensitivity to noise’ as experts mentioned that these issues are commonly absent in person recovered from COVID-19. In 
contrast, addition of items covering the issues of ‘anxiety’, ‘social participation’, and ‘time management’ was recommended along. 
Slight modification to the question statement of item ‘Fatigue’ in order to fit the chosen population i.e., COVID-19. Similarly, a slight 
modification to the task in the item ‘Memory problems’ as the tasks which are given in the existing questionnaire are not routinely 
observed in Indian population. 
 

At 95% confidence interval, Items 1, 2, 3, 4, 7, 8, 9, 13, 14 and 15 having minimum CVR value of 0.78 were retained. Items 
5, 6, 10, 11 and 12 which were deleted, did not meet the minimum CVR value [11] [12]. 

Item Number CVR Value 
1 0.78 
2 0.78 
3 0.99 
4 0.99 
5 0.56 
6 0.56 
7 0.78 
8 0.78 
9 0.99 
10 0.56 
11 0.33 
12 0.56 
13 0.99 
14 0.99 
15 0.99 
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The above-mentioned changes were relayed to the original authors of the Mental Fatigue Scale however the authors did not 
approve the modifications and recommended that a new instrument should be developed which is better suited for measuring mental 
fatigue in COVID-19 recovered population in India. 
 
Conclusion 

Mental Fatigue Scale did not have good Content Validity for the COVID-19 recovered population in India.  
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