
1

RESEARCH ARTICLE

Psychometric properties of COVID-19 Exhaustion Scale in 
Italian context
Andrea Zammitti1, Rita Zarbo2, Angela Russo3, Paola Magnano2*

1 Department of Philosophy, Sociology, Education and Applied Psychology, University of Padua, Padua 35139, Italy
2 Faculty of Human and Social Sciences, Kore University of Enna, Enna 94100, Italy
3 Department of Sciences of Education, University of Catania, Catania 95121, Italy

Abstract: The aim of this study was providing a validated scale in the Italian context, for the as-
sessment of the symptoms of mental, physical, and psychological exhaustion that can result from 
thinking about COVID-19, starting from Burnout Measure of Pines and Aronson. Four studies were 
conducted. In Study 1, we conducted an exploratory factor analysis. A 2-factor factorial structure—
Mental Exhaustion (ME) and Physical and Emotional Exhaustion (PEE)—was shown. In Study 2, 
we tested the structure of COVID-19 Exhaustion Scale. The two-factor structure with 8 items was 
the best factorial solution. In Study 3, we tested the concurrent validity of the COVID-19 Exhaus-
tion Scale. The two dimensions were significantly and positively related to physical symptoms and 
negatively related to life satisfaction. In Study 4, we showed the stability of the COVID-19 Exhaus-
tion Scale using the test-retest method after 3 weeks. 
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1. Introduction

On 11 March 2020, the World Health Organization declared the COVID-19 pandemic[1]; it 
spread rapidly around the world, forcing governments to take strict preventative measures. This has 
blocked the economy of many countries. In fact, the pandemic has been defined as “the worst reces-
sion since the Great Depression to date”[2]. 

The COVID-19 pandemic has also had a major impact on people’s lives. During the pandemic, 
individuals experienced symptoms of fear, worry, depression, and other psychological symptoms[3–5]. 

Although the COVID-19 pandemic has now taken a less critical form than it did during its peak 
years, it remains in terms of possible consequences a knot to be unravelled, and not all outcomes are 
yet known.

Some authors have referred to the set of clinical consequences on the physical field as “long-
term COVID-19” which is a persistent or prolonged illness, such as fatigue, dyspnoea, cough, head-
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ache, brain fog, anosmia, and dysgeusia, that COVID-19 patients continue to experience even in the 
post-healing phase[6]. Along with physical symptoms, however, serious psychological repercussions 
associated with COVID-19 have also been reported, which would act as a risk factor for psychiatric 
sequelae such as anxiety, depression, and post-traumatic stress disorder[7].

In addition, psychological manifestations could be linked to both infected and uninfected indi-
viduals due to pandemic-related experiences, including stress in both core workers and healthcare 
workers[8] or the occurrence of burnout-related symptoms; these last ones, although the scientific 
literature has dealt with respect to the health professions[9,10], have been neglected on workers in 
general. For example, emotional exhaustion is one of the symptoms caused by the pandemic[11]; it is 
also included among the dimensions that characterize the burnout syndrome.

There is extensive literature on burnout, and diverse definitions are provided. For example, 
Maslach and Leiter[12] define burnout as a syndrome linked to the work context that is developed 
subsequently to a prolonged stressful situation. According to Maslach and Leiter[13], burnout in-
cludes emotional exhaustion, depersonalization, and reduced professional fulfillment[12,14]; among 
these, emotional exhaustion is the distinguishing feature[15]. Emotional exhaustion occurs due to 
working or personal challenges that cause the individual to feel mentally, emotionally, and physi-
cally tired[13,16]. Emotional exhaustion is linked to a series of negative outcomes both from a person-
al[17,18] and professional[19,20] point of view. The dimension of depersonalization refers to negative 
attitudes towards the people involved in work activities (e.g., clients) and includes feelings of irrita-
bility and withdrawal. Reduced professional achievement refers to decreased productivity and low 
motivation[12]. 

Freudenberger[21] described burnout as a state of fatigue or frustration linked to high commitment 
in a purpose, in a lifestyle, or in a relationship, receiving low gratification. 

According to Pines and Aronson[22], burnout is a state of physical, emotional, and mental exhaus-
tion caused by the individual feeling involved for a long period of time in a challenging situation. 
Therefore, the authors refer to the dimension of the emotional exhaustion of burnout, distinguishing: 
physic-type exhaustion, which implies feeling sick or having trouble sleeping; emotional exhaus-
tion, which is related to feelings of depression or lack of hope; and mental exhaustion, which in-
cludes the feeling of being helpless or trapped. 

The Burnout Measure (BM), developed by Pines and Aronson[22], is based on this model of burn-
out. Initially, the authors developed a 21-item scale measuring three types of exhaustion: physical, 
emotional, and mental. However, the authors have never published studies confirming this factorial 
structure but have emphasized the internal consistency of the scale which is quite high (0.91 to 0.93). 
Subsequent studies[23] have deduced that the lack of the scale’s factorial structure’s confirmation was 
due to the one-dimensional structure of the scale or the high correlation between the three types of 
exhaustion. 

The BM is the second most frequently used self-report measure of burnout[23–25]. The one-dimen-
sional structure of the scale has not been confirmed by later research. Indeed, further studies have 
emphasised a two[26] or three[27,28] factors’ structure. 

Malach-Pines[29] developed a reduced version of the scale, consisting of 10 items that refer to 
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emotional, physical, and mental exhaustion. According to the author, the core of burnout lies in the 
exhaustion of the individual as such, rather than from exhaustion from work[29]. This is the construct 
evaluated by the scale. 

To support research on COVID-19, Yıldırım and Solmaz[30] validated the COVID-19 Burnout 
Scale (COVID-19-BS) by adapting it from the Burnout Measure-Short Version[29]. The authors re-
moved the contextualization to “work” and replaced it with the reference to “COVID-19”. In their 
original study, Yıldırım and Solmaz[30] demonstrated good psychometric properties of the scale: a 
one-dimensional factorial structure, with a good internal consistency (Cronbach’s alpha value was 
0.92) and a good fit indexes (χ2(32) = 89.71, CFI = 0.96, RMSEA = 0.10, and SRMR = 0.05). The 
Polish version of the scale also reported good internal consistency and good fit indices (χ2(31) = 
116.521, CFI = 0.96, RMSEA = 0.80, and SRMR = 0.04). Also, in this version of the scale, the 
one-dimensional structure of the instrument was confirmed.

We are convinced that when burnout is taken into account, referring to working situations, con-
ditions and contexts is essential. Much literature confirms this hypothesis[31]. However, similar 
emotions can occur in other challenging situations or conditions, producing negative effects on the 
individual. Following this reflection, the COVID-19 pandemic, due to the fear of contagion and the 
social restrictions, could cause the exhaustion from COVID-19, which can be defined as a set of 
more or less serious symptoms, related to the physical, psychic or mental sphere of the individual 
and which derive from thinking about COVID-19. 

The study presented is aimed to provide a validated scale in the Italian context, for the assess-
ment of the symptoms of mental, physical, and psychological exhaustion that can result from think-
ing about COVID-19. To achieve this purpose, we decided to validate the BM scale proposed by 
Malach-Pines[29], following the suggestions of Yıldırım and Solmaz[30]. Differently from Yıldırım 
and Solmaz[30], we have named the new Italian scale as COVID-19 Exhaustion Scale, emphasizing 
the focus on personal exhaustion[31]. 

As four studies have been conducted to evaluate the psychometric properties of the COVID-19 
Exhaustion Scale, we have first presented each study separately, discussing the overall results at the 
end of the four studies. Study 1 examines the dimensionality of the COVID-19 Exhaustion Scale. 
Study 2 tests the factorial structure. Study 3 investigates the convergent and concurrent validity of 
the COVID-19 Exhaustion Scale. Study 4 examines the test-retest reliability. 

All the four studies have been conducted according to the ICMJE guidelines on the Protection 
of Research Participants and to the indications of the ethical code of the Italian Association of Psy-
chology. The research survey was approved by the internal review board for research in psychology 
of one of the universities involved (number of approval: UKE-IRBPSY-04.21.04). All subjects have 
provided informed consent to participate in the studies.

2. Study 1: Cultural adaptation and dimensionality of the scale

The dimensionality of the Italian version of the COVID-19 Exhaustion Scale was tested in Study 1. 

2.1. Cultural adaptation of COVID-19 Exhaustion Scale
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To carry out the cultural adaptation of the COVID-19 Exhaustion Scale, we followed the procedures 
indicated by Beaton et al.[32]. First we carried out a direct translation of the items. The authors of the ar-
ticle proceeded with this translation, separately. The translated versions were compared with each other, 
and any differences found were resolved. In this way, we have drawn up the final version of the scale. 

After this, the Italian version was translated back into English by a person outside the research 
team. The translated version corresponded with the original items. This first version of the scale was 
administered to 30 adult participants, who were also asked to give an overall opinion on the com-
prehensibility of the scale. 

Given the positive feedback, the scale thus obtained was used in subsequent studies.

2.2. Method

2.2.1. Participants and procedure

Participants in Study 1 were 297 Italian adults, 61 males (20.5%) and 236 females (79.5%), aged 
between 22 and 67 years (M = 46.83; SD = 10.19). Most of them had a university degree (163, 
54.9%), the others had a high school diploma (58, 19.5%) or a postgraduate degree (76, 25.6%).

The participants were invited to take part in the research in a completely voluntary way, through 
the compilation of an online survey (advertised through social networks). The survey included some 
demographic questions and asked the participant to fill in the 10 items of the scale. Anonymity was 
guaranteed at any time; those who participated in the research could abandon the compilation. All 
the indications contained in the code of ethics of the Italian Association of Psychology[33] have been 
respected.

2.2.2. Data analysis 

We used exploratory factorial analysis to verify the dimensionality of the scale, using SPSS 25.0.

First, an item descriptive analysis was carried out; in this case, we also reported an analysis of 
normal univariate distributions (skewness and kurtosis). 

To determine the number of factors, we used multiple criteria: parallel analysis[34] using 100 ran-
dom datasets[35], which is one of the most accurate methods to determine the number of factors[36,37], 
eigenvalues of greater than 1 (Kaiser’s criterion) and scree plot (inflection point).

An exploratory factor analysis (EFA) was conducted to examine the factor structure of the 10-
item scale. The EFA was conducted with the Principal Axing Factoring method and Promax rotation. 
We first checked the Kaiser-Mayer-Olkin (KMO) test and Bartlett’s sphericity test. A significant 
value of Bartlett’s sphericity test and a high Kaiser-Meyer-Olkin value (>0.70), support the use of 
EFA[38]. Items were considered part of a factor with a factor-loading coefficient minimum of 0.45[39].

Reliability was studied with Cronbach’s alphas, considering acceptable minimum value of 0.70[40]. 

2.2.3. Results

Table 1 shows the 10 items of the scale and associated descriptive statistics. Skewness and kurto-
sis demonstrated that the distribution of the items’ scores is normal[41].
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Table 1. Descriptive statistics of the COVID-19 ES
Item M DS Skewness Kurtosis
Tired 3.67 1.28 −0.734 −0.460
Disappointed with people 3.60 1.19 −0.234 −0.702
Hopeless 2.22 1.13 −0.522 −0.726
Trapped 2.66 1.32 −0.221 −1.03
Helpless 2.80 1.37 −0.009 −1.14
Depressed 2.09 1.17 0.761 −0.339
Physically weak 2.13 1.15 0.679 −0.542
Worthless 1.68 0.95 1.31 1.09
Difficulties sleeping 1.97 1.28 0.835 −0.433
“I’ve had it” 1.87 1.21 1.19 0.266
Notes: N = 297. COVID-19 ES = COVID-19 Exhaustion Scale

Table 2. Parallel analysis results
Variable Real-data eigenvalues Mean of random eigenvalues 95% of random eigenvalues
1 5.194 1.298 1.385
2 1.210 1.206 1.262
3 0.751 1.131 1.180
4 0.589 1.075 1.114
5 0.496 1.018 1.057
6 0.459 0.968 1.000

Parallel analysis suggested that two factors can be extracted. Results are reported in Table 2.

In the first EFA, the item 3 (hopeless) showed a significant cross-loadings on two factors; we de-
cided to eliminate item 3 and proceed with a second EFA with 9 items.

In the second EFA, the Kaiser-Mayer-Olkin (KMO) value was 0.887 and Bartlett’s test was sig-
nificant (χ2 = 1214.484; p < 0.001). This means that the data are good for factor analysis. Commu-
nality values ranged between 0.408 (item 1) and 0.685 (item 6). The factorial analysis extracted two 
factors. The eigenvalues of the two factors were 4.62 and 1.21. They accounted for 64.78% of the 
variance. Figure 1 shows the scree plot.

Looking at factor loadings (>0.40), the two factors’ structure showed a good convergent validi-
ty. There are not significant cross-loadings, so all 9 items were retained[30]. We named the first fac-
tor Mental Exhaustion (ME) as it is formed by items that describe disorders related to the mental 
sphere. We named the second factor Physical and Emotional Exhaustion (PEE) as it includes the 
items containing physical or emotion-related symptoms. The first factor consists of four items (items 
1, 2, 4, and 5) and the second factor consists of five items (items 6, 7, 8, 9, and 10). Table 3 summa-
rises the results of this analysis.

Cronbach’s alpha values were 0.80 for Mental Exhaustion (ME) and 0.86 for Physical and Emo-
tional Exhaustion (PEE). The total point of COVID-19 Exhaustion Scale showed a Cronbach’s al-
pha value of 0.88.
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3. Study 2: Confirmatory factor analysis (CFA)

Study 2 is aimed to confirm the factorial structure of the COVID-19 ES through the CFA. 

3.1. Method

3.1.1. Participants and procedure

The same procedures described in Study 1 were used in data collection. Participants were 277 
Italian adults (32 males, 11.6%; 245 females, 88.4%) aged from 22 to 67 years (M = 45.69; SD = 
10.36). The percentage of education level was thus distributed: 28.5% (n = 79) high school gradua-
tion; 49.5% (n = 137) university degree; 22 % (n = 61) post-graduate degree. The respondents lived 
in different Italian regions.

Figure 1. Scree plot.

Table 3. Factor loadings for the 9 items of COVID-19 ES
Item Factor 1 Factor2
Tired 0.736
Disappointed with people 0.673
Trapped 0.688
Helpless 0.713
Depressed 0.742
Physically weak 0.705
Worthless 0.816
Difficulties sleeping 0.637
“I’ve had it” 0.756

Note: N = 297. Factor loadings <0.25 are not showed. COVID-19 ES = COVID-19 Exhaustion Scale
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3.1.2. Data analysis 

We used LISREL 8.80 to conduct CFA[42]. First, we tested two models: Model 1, with only two 
factors (Mental Exhaustion, Physical and Emotional Exhaustion); Model 2, with two factors (Mental 
Exhaustion, Physical and Emotional Exhaustion) organised under a higher-order factor of General 
Exhaustion (GE).

Confirmatory factor analysis was conducted to validate the factorial structure derived from 
EFA[43]. To verify the validity of the model, we took into consideration the values of the Sator-
ra-Bentler Scaled Chi square test (SBχ2)[44], Comparative Fit Index (CFI)[45], Root Mean Square 
Error of Approximation (RMSEA)[46], Standardised Root Mean Square Residual (SRMR)[47] and a 
commonly used χ2 statistic (χ2/degree of freedom ratio). The minimum recommended values are: 
RMSEA ≤ 0.08, SRMR ≤ 0.10, CFI ≥ 0.9, χ2/df ≤ 3[48–50]. 

To determine the percentage of variance that the independent variable can explain the depend-
ent variable, we considered the values of R2. As this index is used in many disciplines, there are no 
standard benchmarks that can indicate the acceptable threshold. However, very low values are con-
sidered weak[51].

To verify which model was the best, we considered the Akaike Information Criterion (AIC)[52]. 
Values of AIC closer to zero indicate a better model fit[53]. As a reliability measure, we used Com-
posite reliability (CR). The minimum value must be 0.70[48]. Convergent validity is achieved if the 
average variance extracted (AVE) estimates for all constructs are all greater than 0.50, but lower 
values are acceptable if CR is greater than 0.70[45]. Discriminant validity was evaluated with the 
square roots of average variance extracted (AVE) which must be superior to correlations between 
constructs[54,55]. Cronbach’s alpha values were used to determine the internal consistency.

3.1.3. Results

Model 1 (9 items, 2 factors, 1 high-order factor solution) showed the following fit indexes: 
SBχ2(26) = 83.177, CFI = 0.97, RMSEA = 0.084 (C.I. 90% 0.06–0.11), SRMR = 0.05, AIC = 
114.380. Model 2 (9 items, 2 factors solution) showed the following fit to the data: SBχ2(25) = 
74.763, CFI = 0.97, RMSEA = 0.085 (C.I. 90% 0.06–0.11), SRMR = 0.05, AIC = 114.763).

Both solutions seem acceptable. The AIC value of Model 1 was lower than that of Model 2.

However, the ratio of chi-square to degrees of freedom of the first model is >3. Furthermore, in 
both solutions, item 2 (disappointed with people) showed a low R2 value (<0.2). Furthermore, in 
both cases, the RMSEA was slightly above 0.08. For this reason, we have decided to eliminate item 
2 and proceed with the verification of two other 8-item models. An iterative procedure that involves 
CFA fit indices, eliminating the item with the lowest item-total correlation at each iterative step[56], 
can help to optimize a scale’s parsimony through a comparison between the item and construct[57].

The fit indices for Model 3 (8 items, 2 factors, 1 high-order factor solution) were as follows: 
SBχ2(18) = 45.295, CFI = 0.98, RMSEA = 0.074 (C.I. 90% 0.0–0.1), SRMR = 0.04, AIC = 81.295. 
The fit indices for Model 4 (8 items, 2 factors solution) were as follows: SBχ2(19) = 45.912, CFI = 
0.98, RMSEA = 0.072 (C.I. 90% 0.05–0.09), SRMR = 0.04, AIC = 79.912. Finally, we tested a uni-
dimensional model with 8 items (Model 5). This model provided the following fit indices: SBχ2(20) 
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= 93.117, CFI = 0.94, RMSEA = 0.129 (C.I. 90% 0.11–0.15), SRMR = 0.07, AIC = 143.265.

The lowest AIC is shown in Model 4 (8 items, 2 factors solution). In this model, the ratio be-
tween chi-square and degrees of freedom is 2.41 and all R2 are between 0.21 (item 1: tired) and 0.82 
(item 4: trapped). 

All results are summarised in Table 4.

We estimated convergent validity for each factor through CR and the AVE. The values for these 
indices were as follows: Mental Exhaustion (ME), CR = 0.76, and AVE = 0.54; Physical and Emo-
tional Exhaustion (PEE), CR = 0.82, and AVE = 0.49. These values confirmed a very good conver-
gent validity.

To determine the discriminant validity, we verified that the square roots of the AVE values were 
being higher than the correlations. This type of validity assumes that items should correlate with 
each other to a greater extent than they can correlate with other items of other constructs[58]. Discri-
minant validity tests, therefore, whether the items do not unintentionally measure something else. In 
our scale, discriminant validity for the items has been confirmed. Table 5 shows AVE and CR val-
ues, correlations between factors, and, in parentheses, the square roots of the AVE.

In this study, Cronbach’s alpha value was 0.74 for Mental Exhaustion (ME) and 0.82 for Physical 
and Emotional Exhaustion (PEE).

4. Study 3: Convergent and discriminant validity of the scale

In Study 3, we examined the convergent and discriminant validity of COVID-19 ES. 

4.1. Method

Table 4. Fit statistics for confirmatory factor analyses
SBχ2 df CFI RMSEA (C.I.) SRMR AIC

Model 1
(9 items, 2 factors, 1 high-order factor)

74.763 25 0.97 0.085 (0.06–0.11) 0.05 114.763

Model 2
(9 items, 2 factors)

83.117 26 0.97 0.084 (0.06–0.11) 0.05 114.380

Model 3
(8 items, 2 factors, 1 high-order factor)

45.295 18 0.98 0.074 (0.05–0.1) 0.04 81.295

Model 4
(8 items, 2 factors)

45.912 19 0.98 0.072 (0.05–0.09) 0.04 79.912

Model 5
(8 items, unidimensional)

93.117 20 0.94 0.129 (0.11–0.15) 0.07 143.265

Table 5. Convergent and discriminant validity of COVID-19 ES
AVE CR F1 F2

F1. Mental Exhaustion (ME) 0.54 0.76 (0.73)
F2. Physical and Emotional Exhaustion (PEE) 0.49 0.82 0.568** (0.7)

Notes. ** p < 0.000; N = 277; AVE = Average Variance Extracted; CR = Composite Reliability Coefficient; COVID-19 ES = COVID-19 Exhaustion 
Scale
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4.1.1. Participants and procedure

The participants were 296 Italian adults (Male = 95, 32.1%; Female = 201, 67.9%) aged between 
24 and 68 years (M = 48.74; SD = 10.04). About half of them had a university degree (128, 43.2%); 
the remaining portion had graduated high school (91, 30.7%) or were post-graduate (77, 26%).

The same procedures described in Study 1 and 2 were used in data collection.

4.1.2. Data analysis 

The convergent and discriminant validity was assessed by correlating the scores of the COV-
ID-19 Exhaustion Scale with Satisfaction With Life Scale[59] and Physical Symptoms Inventory[60]. 
Pearson’s r coefficient was used. Data were analysed using SPSS 25.0. 

4.1.3. Measures

COVID-19 Exhaustion Scale (COVID-19 ES). The final version of the scale, with 8 items, was 
used here. Cronbach’s alpha values were 0.76 for Mental Exhaustion (ME) and 0.87 for Physical 
and Emotional Exhaustion (PEE). 

Satisfaction With Life Scale (SWLS)[59] is a 5-item scale that evaluates satisfaction with life. 
The items require the participant to declare their degree of agreement on a 7-point Likert scale (1 = 
strongly agree, 7 = strongly disagree). A sample item from this measure is “In most ways my life is 
close to my ideal”. Cronbach’s alpha value was 0.93.

Physical Symptoms Inventory (PSI)[60]. Participants were asked how in the last month they have 
presented a list of 12 symptoms (for example, “headache”, “stomach pain”, and “dizziness”). For 
each of the symptoms, the responses varied on a scale of 1 (never) to 5 (every day). Cronbach’s al-
pha value was 0.89.

4.1.4. Results

Regarding the correlations between the COVID-19 Exhaustion Scale and descriptive statistics of 
participants, positive correlations emerged with gender. Gender is positively correlated also with physical 
symptoms. No relationship is shown between age and education level with the dimensions assessed. The 
correlations between the COVID-19 Exhaustion Scale, Satisfaction With Life Scale and Physical Symp-
toms Inventory are reported in Table 6. Mental Exhaustion (ME) and Physical and Emotional Exhaustion 
(PEE) is negatively related to satisfaction and positively with Physical Symptoms.

Table 6. Correlations between gender, age, educational level, the dimensions of COVID-19 Exhaustion Scale, Physical 
Symptoms and Satisfaction
 1 2 3 4 5 6
1. Gender -      
2. Age 0.052 -     
3. Education level 0.149* −0.026 -    
4. Mental Exhaustion (ME) 0.213** −0.007 0.042 -   
5. Physical and Emotional Exhaustion (PEE) 0.270** −0.056 0.083 0.675** -  
6. Physical Symptoms 0.202** 0.022 −0.077 0.642** 0.445** -
7. Satisfaction −0.046 0.003 0.091 −0.250** −0.174** −0.356**
* p < 0.05; ** p < 0.01
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5. Study 4: Test-retest reliability

The purpose of the fourth study was to evaluate the stability of COVID-19 Exhaustion Scale us-
ing the test-retest method.

5.1. Method

5.1.1. Participants and procedure

The participants were 40 Italian adults, 15 males (37.5%) and 25 females (62.50%), aged be-
tween 21 and 63 years (M = 32.10; SD = 12.66). 19 of them (47.5%) graduated from high school, 
15 had a university degree (37.5%), 5 (12.5%) were post-graduate and one had a junior high school 
degree (2.5%). 

The same procedures described in the other studies were used in data collection; however, in this 
case, the participants were asked to be available to be contacted after 3 weeks for a second admin-
istration of the scale. To this aim, participants were asked to provide an email address. To pair the 
protocols, in the second administration, the participants were asked to indicate the email address at 
which they had received the invitation.

5.1.2. Data analysis

Test-retest reliability of the COVID-19 ES was verified using intraclass correlation coefficients 
after 3 weeks. Cronbach’s alpha values were used to determine the internal consistency. All the anal-
yses were conducted using SPSS 25.0.

5.1.3. Results

Cronbach’s alpha values were 0.87 and 0.85 for the Mental Exhaustion (ME) in the first and in 
the second administration and 0.83 and 0.84 for the Physical and Emotional Exhaustion (PEE) in the 
first and in the second administration respectively. Intraclass correlation coefficients for the Mental 
Exhaustion (ME) was 0.84 (95% CI [0.69, 0.91]). Intraclass correlation coefficients for the Physical 
and Emotional Exhaustion (PEE) was 0.94 (95% CI [0.88, 0.97]). For the total score, Cronbach’s 
alpha values were 0.88 and 0.92 respectively in the first and in the second administration. In this 
case, intraclass correlation coefficient was 0.88 (95% CI [0.79, 0.94]). This means that the test-retest 
reliability of the scale was demonstrated.

6. Overall discussion

The COVID-19 pandemic has created profound changes at the individual and public levels[61,62]. 
COVID-19 has been a unique topic of general discussion proposed by the mass media and be-
tween people. Iinformation about the pandemic, the deaths, the contagion, and the restrictions have 
stressed our routines in the last three years. 

The world and the dynamic changes to face are, today, much faster than in the past, and this has 
not only favoured the rapid spread of COVID-19 but has led to everyone’s awareness that the risk of 
viral epidemics is not averted even for the future.
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Moreover, in addition to the physical repercussions following recovery from COVID-19, several 
studies have highlighted associations between COVID-19 and negative mental health consequences, 
such as anxiety, depression, and post-traumatic stress disorder, both acute and long-term.

Some studies on the psychological consequences of COVID-19 have focused on burnout for 
some specific categories of workers employed in the health professions, but the general effect of the 
impact of the COVID-19 pandemic has encompassed the entire population, not just the health pro-
fessional workers. Each individual, in almost every part of the world has had to deal with the stress 
dictated by an extraordinary and unexpected situation.

Some people have lost their work, and others have faced work overload; the most part has been 
obliged to remain at home, alone or with the nuclear family. All these challenging conditions have 
caused high levels of exhaustion in a great part of individuals, in Italy and all over the world. A new 
measure for this type of exhaustion is needed, to improve the research on the medium- and long-
term consequences of the pandemic on the mental health of the population. The COVID-19 ES 
seems to respond to this requirement, as it is short and easy to administer. 

Therefore, the aim of the study was to verify the psychometric properties of the COVID-19 Ex-
haustion Scale in the Italian context. The results demonstrated a bi-dimensional structure and high 
internal consistency of the scale. Evidence for the reliability and validity of the scale was shown. 
The two factors of the scale were named Mental Exhaustion (ME) and Physical and Emotional Ex-
haustion (PEE). 

The first factor, Mental Exhaustion (ME), has to do with mental symptoms. The first of these is 
fatigue, declaring that the thought of something can produce fatigue, in fact, can be interpreted as 
mental fatigue and not a strictly physical one. Mental fatigue has been described as “a general sen-
sation of weariness, feelings of inhibition, and impaired mental performance”[63]. The second item 
that belonged to this dimension refers to the feeling of being trapped. In the version of Pines and 
Aronson[22], this item is representative of mental exhaustion. Finally, the helpless item belongs to 
this dimension. These last two items in the original version of the scale are saturated on the same 
factor[29].

The second factor, Physical and Emotional Exhaustion (PEE), comprises five items. Two of these 
refer to physical exhaustion: “physically weak” and “sleeping difficulties”. Even in the reduced ver-
sion of the scale, these items are saturated on the same factor[29] and refer to symptoms of a physical 
nature. Two other items refer to emotional exhaustion: feeling depressed and useless. The statement 
“I feel as if I have had it” was also part of this factor. This statement can be interpreted as a constant 
worry about having contracted the disease. Since fear is an emotion, it falls for this reason among 
the items of emotional exhaustion.

The correlational analysis indicated that exhaustion symptoms positively correlate with stress 
symptoms and negatively with life satisfaction. This is consistent with previous literature[64,65], con-
firming the convergent validity of the scale.

Finally, the reliability of the scale was confirmed both through the internal consistency and the 
test-retest method, providing adequate indexes for both analyses. 
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7. Conclusions and limitations

The health emergency and the subsequent restrictive measures issued by governments to contain 
it have caused unexpected, rapid, and radical changes in people’s lives, eliciting feelings and expe-
riences of fear, uncertainty, and anxiety[5]. Research on the consequences on affects in response to 
quarantine on the general population agree in indicating fear, nervousness, sadness, guilt, confusion, 
anger, numbness, and anxiety-induced insomnia as prevalent emotional responses[66]. Moreover, the 
pandemic has exposed individuals to a complex combination of stressors blocking, at the same time, 
their access to protective factors such as social support[67]. During these highly stressful last two 
years, the new reality has been dominated by fear of viral spread and contagion; being at the mercy 
of stressful events causes very likely emotional exhaustion[68]. 

Improving research to deepen the consequences of these conditions is highly recommended, as it 
allows to intervene in a preventive way through the strengthening of the protective factors and the 
containment interventions. The results of our study provide a new, short, and psychometrically relia-
ble and valid measure of emotional exhaustion due to COVID-19; it is easy to administer and could 
be useful to a brief assessment of the emotional state in response to the pandemic, allowing to dis-
criminate two different types of the experience of emotional exhaustion due to COVID-19, mental 
or physical-emotional. 

The results support the use of the COVID-19 Exhaustion Scale in the Italian context. However, 
the participants to the study showed a very wide age range, were mostly female, and had a high lev-
el of education, and the generalizability of the results may be limited due to the convenience sam-
pling method used. 

Another limitation of the study is related to the self-report nature of the measures. This can cause 
bias due to social desirability[69]. 

The third limit regards the fact that the study is cross-sectional, and this does not allow to consid-
er the possibility of evaluating causal relationships between the variables and to exclude the risk of 
reverse causality.

Another limitation concerns the fact that the incremental validity has not been calculated. Future 
studies could test this kind of validity as well. Furthermore, future studies could use the COVID-19 
Exhaustion Scale in more representative samples or establish cut-off criteria to identify different 
levels of exhaustion. Longitudinal studies are needed to verify the long-term consequences of emo-
tional exhaustion due to COVID-19.

Social, economic, and individual costs of exhaustion due to COVID-19 are high, and it is impor-
tant to develop psychological support actions for all ages. Indeed, it is possible to lower the levels 
of concern for COVID-19 as early as adolescence[70]. Psychological support could be essential in re-
ducing the impact of negative emotions. The COVID-19 Exhaustion Scale can be used to carry out 
screenings that would allow to identify the most at-risk situations and build customised interven-
tions.
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Appendix

Italian version of COVID-19 Exhaustion Scale 

Quando pensa al coronavirus, in generale, quanto spesso si sente…

1.           … stanco/a?

2.           … intrappolato/a?

3.           … impotente?

4.           … depresso/a?

5.           … fisicamente debole, spossato/malato/a?

6.           … inutile, un fallimento?

7.           … di avere difficoltà a dormire?

8.           … come se lo avesse avuto?


