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The impact of COVID-19 pandemic in the quality of sleep 
by Pittsburgh Sleep Quality Index: A systematic review

O impacto da pandemia COVID-19 na qualidade do sono pelo 
Índice de Qualidade do Sono de Pittsburgh: uma revisão sistemática

Resumo  O objetivo deste artigo é avaliar a quali-
dade do sono em indivíduos durante a pandemia 
de COVID-19 pelo Índice de Qualidade do Sono 
de Pittsburgh (IQSP). Buscas foram realizadas nas 
bases de dados PubMed, Embase, Web of Science e 
PEDro, em 22 de maio de 2020. Nas publicações, 
foram encontrados 208 artigos e, considerando os 
critérios de elegibilidade, foram incluídos ao final 
10 artigos, mostrando os efeitos na qualidade do 
sono durante a pandemia, em populações hospi-
talizadas, em quarentena e em profissionais de 
saúde. O IQSP mediu os distúrbios do sono e uma 
pontuação mais alta indicava uma má qualida-
de do sono. Foram classificados nove artigos com 
nível de evidência IV e um como nível III-2. Oito 
estudos apresentaram um risco de viés “crítico” e 
dois em “moderado”. Os estudos investigaram di-
ferentes populações e descreveram os resultados 
como uma má qualidade do sono, considerando 
o IQSP, sendo os titulares de quarentena e profis-
sionais de saúde como os mais comprometidos. Foi 
encontrado uma má qualidade do sono nas po-
pulações avaliadas nas publicações selecionadas, 
provavelmente, devido ao COVID-19 contribuir 
como um fator de risco para saúde mental. Inter-
venções psicológicas devem ser feitas para mini-
mizar as consequências através do apoio social e 
capital social.
Palavras-chave  Sono, Autoavaliação, Isolamento 
social, COVID-19

Abstract  This article aims to evaluate the sleep 
quality in individuals during the COVID-19 pan-
demic by Pittsburgh Sleep Quality Index (PSQI). 
Searches were conducted in the PubMed, Embase, 
Web of Science, and PEDro databases, on May 22, 
2020. In the publications, 208 articles were found 
and, considering the eligibility criteria, 10 articles 
were included at the end, showing the effects on 
sleep quality during the pandemic, in populations 
hospitalized, quarantined, and in frontline health 
professionals. The PSQI measured sleep disorders 
and a higher score indicated poor sleep quality. 
Nine articles were classified with evidence level 
IV and one as level III-2. Eight studies present a 
“serious” risk of bias and two in “moderate”. The 
studies investigated different populations and 
described the results as “poor” sleep quality, consi-
dering the PSQI on quarantined individuals and 
frontline health professionals as the most commit-
ted. A poor sleep quality was found in the popu-
lations evaluated in the selected publications, pro-
bably, due to the COVID-19 to contribute as a risk 
factor for mental health. Psychological interven-
tions must be made to minimize the consequences 
through social support and social capital.
Key words  Sleep, Self-assessment, Social isola-
tion, COVID-19
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Introduction

In December 2019, an outbreak of novel coro-
navirus disease (COVID-19) originated in Wu-
han city, China, rapidly spread over China and 
to many other countries1. The World Health 
Organization (WHO) officially recognized the 
COVID-19 as a public health emergency of in-
ternational concern (PHEIC) and declared the 
outbreak of COVID-19 as a “pandemic”2,3. 

With the pandemic, the number of suspected 
and confirmed individuals increased, as well as 
the workload, work pressure, and risk of infec-
tion of front-line clinical staff to fight the epi-
demic4. 

Actions such as quarantine, social distancing, 
and lockdown was adopted in different countries 
to reduce virus circulation, and consequently, the 
lifestyles of the populations were changed. Al-
though the measures adopted have been funda-
mental to reduce the outbreak of the virus, they 
may have a high psychological cost that should 
be noted5. Such outbreaks have typically result-
ed in widespread fear, anxiety, and a variety of 
psychological problems. In consequence, the 
stigmatization of patients with the disease and 
their relations, of care workers, even of all resi-
dents in hardest-hit areas occurred6. In general, 
infectious disease epidemics affect not only the 
physical health of patients but also the psycho-
logical health and well-being of the uninfected 
population in quarantine7. 

In this context, COVID-19 has become an ag-
gressive agent that triggers negative psychological 
effects that can raise levels of anxiety, depression, 
and stress in individuals8. These negative emo-
tions contribute to affect the quality of sleep, 
leading to sleep disorders. This demonstrates the 
need to prevent and reduce these complications 
through psychological support, using attitudes of 
social capital7. 

Besides, sleep disorders have special attention 
in the field of public health, due to good sleep 
quality favors to better health and well-being. 
Moreover, it is a primordial biological process 
for mental and physical health9. Despite public 
awareness, there are levels of anxiety that affect 
sleep quality during epidemics, including periods 
of population quarantine or self-isolation and in 
specific occupations10. Some non-pharmacolog-
ical interventions during the hospitalization11, 
confinement12, and post-COVID-19 infection 
have been suggested13.

Sleep is considered as a period of rest for the 
body and mind, during which volition and con-

sciousness are in partial or complete abeyance 
and the bodily functions partially suspended. 
Sleep has also been described as a behavioral 
state marked by characteristic immobile posture 
and diminished but readily reversible sensitivity 
to the external stimuli14,15. Good sleep quality can 
promote rapid recovery of body function, relieve 
work fatigue, and maintain sufficient energy, 
physical strength, and a healthy mental state4. It is 
a relevant parameter in the assessment of overall 
health, and a relevant factor in determining the 
risk of cardiovascular diseases (CVD)16. 

An observational clinic study during 
COVID-19 infection in China concluded that 
in medical staff, the levels of anxiety, stress, and 
self-efficacy were related to sleep quality and so-
cial support17. It was also observed, that many 
patients hospitalized developed anxiety and sleep 
disturbances after isolation treatment18.

Because the disturbances in sleep during out-
break of infectious disease, this systematic review 
aims to evaluate the sleep quality in individuals 
during the COVID-19 pandemic by the Pitts-
burgh Sleep Quality Index (PSQI).

Methodology

Research question, search and registration

This systematic review aimed to answer the 
following question: Can the sleep quality be af-
fected during the pandemic COVID-19? The 
PECO (P=Population, E=Exposition, C=Com-
parison, O=Outcomes) our major components 
of the research question19. P=general population; 
E=Quarantine; C=People not exposed to quar-
antine; O=Negative impacts on sleep quality by 
PSQI.

The search performed using the electronic 
databanks PubMed, Embase, Web of Science, and 
PEDro; held on May 22nd, 2020. The key words 
“COVID-19* and sleep and human*”, “random-
ized controlled trial or clinical trial” were used 
in the search to find publications related. There-
fore, there are situations where it is not possible 
to conduct randomized clinical trials (for ethical, 
operational, or financial issues), observational 
studies are presented as a suitable alternative.

This systematic review was registered on the 
International Prospective Register of Ongoing 
Systematic Reviews (PROSPERO), and the de-
tailed protocol can be accessed online20.
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Study selection and data extraction

Independently of the year, all publications 
found on the databases were exported to a file, 
and the duplicates were manually removed by 
the author. Afterward, four steps were consid-
ered in the review. Records were identified in 
the searched databases (Identification) and two 
reviewers (MESMO, JPF) individually evaluated 
the titles and abstracts, and exclusion of irrele-
vant studies was made considering in eligibility 
criteria (Screening). Appropriated full texts were 
analyzed for eligibility (Eligibility criteria), and 
all relevant studies were taking into consider-
ation to be selected for the current systematic 
review. The no agreements were solved by a third 
reviewer (EMM). Gray literature was not consid-
ered in the current systematic review.

The same researchers made the data ex-
traction (author and year), studied population, 
PSQI score, sleep quality and specific condition, 
subjects (sample size), demographics (country, 
age, gender), a tool of the evaluation were ex-
tracted. 

Eligibility criteria

The studies included in this review should 
(i) investigate the effects of the COVID-19 in the 
sleep quality of infected or no infected individu-
als through the PSQI; (ii) be written in English; 
(iii) to be cross-sectional design, control case, 
and cohort studies. Articles were excluded if they 
were duplicates, comments, letters, conference 
abstracts, books, book chapters, incomplete, sys-
tematic reviews, and meta-analysis, or narrative 
reviews. Also, articles that did not address sleep 
quality or did not specifically report the findings 
of COVID-19 were rejected. The publications in-
volving other diseases and comorbidities in the 
quality of sleep were also withdrawn.  

PSQI and outcomes

The PSQI allows evaluating the quality and 
disturbances of sleep over one month. The ques-
tionnaire consists of 19 self-assessed questions 
that are categorized into 7 components: 1) sleep 
quality, 2) sleep latency, 3) sleep duration, 4) 
sleep efficiency, 5) sleep disorders, 6) medica-
tion use to sleep, and 7) daytime sleepiness. Each 
component is classified in a score ranging from 
0 to 3. The sum of the scores for these 7 compo-
nents produces a score ranging from 0 to 21. It 
presents a cutoff point where it considers good 

sleep quality if PSQI≤5 and poor sleep quality if 
PSQI>5 21.

Level of evidence (LE) 

The LE of each work was classified accord-
ing to the National Health and Medical Research 
Council (NHMRC) 2003-2009 and the hierarchy 
of evidence22 were used to classify the included 
studies in this systematic review, which consists 
of six levels: I) LE I - Systematic review; II) LE 
II - Randomized controlled trial; III) LE III-
1 - Pseudo-randomized controlled trial; IV) LE 
III-2 - Comparative study with concurrent con-
trols: non-randomized experimental trial, cohort 
study, case-control study, interrupted time series 
without a parallel control group; V) LE III-3 - 
Comparative study without concurrent controls: 
historical control, two or more single-arm study, 
interrupted time series without a parallel control 
group; VI) LE IV - Cases series with either post-
test or pre-test/post-test outcomes.

Risk of bias of the selected studies

The evaluation of the risk of bias of the in-
cluded studies was using the A Cochrane Risk 
of Bias Assessment Tool for Non-randomized 
Studies (ACROBAT-NRSI) instrument, which 
compares the health effects of interventions. AC-
ROBAT-NRSI covers seven domains divided into 
pre-intervention and post-intervention, at inter-
vention and post-intervention. Each item was 
classified as the low, moderate, serious, or critical 
risk of bias and is needed to inform when no in-
formation is present23.

Data analysis

Considering the different study designs with 
several populations and the number of individu-
als that were in other specific conditions due to 
the COVID-19 pandemic, and eight publications 
were “poor”, a metanalysis was not performed. 
Moreover, the study summarized the findings as 
a systematic review. 

Results 

Figure 1 shows a PRISMA flowchart19 with the 
different steps of the current systematic review, 
showing the number of articles selected, as well 
as the entire search process. Two hundred and 
eight papers were found from the databases and 
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a hundred and eight were deleted because they 
were reviews (narrative or systematic or meta-
nalysis) and duplicate. Considering the eligibility 
criteria were included only cross-sectionals stud-
ies. Of a hundred papers, ninety were excluded 
because they do not address sleep quality or do 
not specifically report findings of Coronavirus 
(COVID-19), as well as incomplete articles, with 
other comorbidities, conference summary, or in 
a language different from the English, remaining 
ten papers reached all the criteria to be included 
in this qualitative study. In the end, a total of ten 
articles resulted in that met all the criteria to be 
included in this qualitative study. 

Considering the LE, Table 1 shows one study 
classified as Level III-24 and nine classified as a 
Lever IV (NHMRC)5,7,10,17,24-28, without interven-
tions in the investigations. 

Regarding risk of bias according ACRO-
BAT-NRSI instrument A Cochrane Risk of Bias 

Assessment Tool for Non-randomized Studies, 
eight selected publications have a “serious risk” 
of bias5,7,17,24-28, but only two publications in the 
“moderate risk” of bias4,10. 

Table 2 indicates the characteristics of the 
populations of the selected publications. Most of 
the populations were from China and two were 
from Italy. A total of 13,025 individuals partici-
pated in the studies and 7,903 were females, 5,119 
males, and 3 others not identified5. The ages 
ranged from 18 to over 60 years old. The ques-
tionnaire PSQI was used in all the publications. 

Table 3 shows the results in PSQI according 
to the selected population involved and present-
ed the sleep disturbance score. Considering the 
specifications of the studied populations, four 
publications were about individuals at front-line 
medical staff4, medical staff17, front-line pediat-
ric healthcare works26, and front-line healthcare 
workers on many levels of traumatic exposure27. 

Figure 1. PRISMA flowchart of bibliographic research and its different stages of the process.

Records identified through searching
PubMed (n=64) Embase (n=48) Web of Science 
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Six publication were about individuals in quar-
antine during coronavirus outbreak25, individ-
uals from Hubei province and non-endemic 
provinces in China10, individuals non-hospital-
ized Italian residents24, individual self-isolated at 
home in China during virus epidemic7, individ-
uals residents in Wuhan and surrounding cities 
during coronavirus outbreak28 and individuals 
from different Italian territorial areas involved 
in the emergency during coronavirus outbreak 
(North, Centre, South)5. In all studies, sleep qual-
ity was poor in various populations. 

Discussion

The purpose of this current systematic review 
was to collect data on the effects of the COVID-19 
pandemic on sleep quality in individuals, sum-
marizing the results obtained by the PSQI. This 
might aid to better understand the effect of the 
COVID-19 in the evaluated population. Only 
cross-sectional studies were included because no 
publications involving cohort and case-control 
were found. It is relevant to consider that only 
one study was classified as Level of evidence of 
III-2 and the other nine, as IV (NHMRC) due 
to the studies were performed without specific 
intervention. Furthermore, most of the selected 
works presented a serious risk of bias (ACRO-
BAT-NRSI) (Table 1), considering the design of 
the studies and poor quality associated. 

The rapid spread of the COVID-19 deter-
mines actions that can contribute to promoting 
psychological disturbance29. Moreover, individ-

uals suffering from psychological problems are 
particularly vulnerable to the virus and the pan-
demic: vulnerabilities associated with medical 
comorbidities, illness, cognitive problems, health 
problems, and problems related to confinement 
and psychosocial complications. Furthermore, 
currently, most individuals are exposed to an 
unprecedented stressful situation of unknown 
duration. This can not only increase levels of 
stress during the day, anxiety, and depression, 
but also disrupt sleep30. Sleep questionnaires de-
tailing pertinent sleep-related information and 
sleep logs are relevant and often useful. The PSQI 
assesses sleep quality and disturbances over one 
month21.

The selected studies (Table 2 and Table 3) 
were conducted using an anonymous self-re-
ported questionnaire PSQI, asking respondents, 
through the online system (digital media), for 
information on sleep quality during the endemic 
period. For this, several digital media activities 
were accessed for data collection, using internet 
browsing by computer or mobile phone4,5,10,26,28 
on social networking sites, e-mail27, instant mes-
saging, webchats25, video calls24. 

Sleep quality is a key indicator of health. Most 
sleep disorders can be diagnosed by a compre-
hensive sleep history, which includes a detailed 
account of routine sleep-related habits. Sleep-
wake rhythms have changed markedly, with 
people going to bed and waking up later, and 
spending more time in bed, but, paradoxically, 
also reporting less sleep quality24. Sleep disorders 
encompass a wide range of conditions that have 
been most recently categorized in the  Interna-

Table 1. ACROBAT-NRSI risk of bias and level of evidence of the selected publications.

Authors/Year
Items*

LE**
(1) (2) (3) (4) (5) (6) (7) (8)

1. Cellini et al. (2020)24 moderate     moderate low moderate moderate low low serious IV

2. Wu and Wei (2020)4 moderate moderate low moderate low low low moderate III-2

3. Huang and Zhao (2020)25 moderate moderate low moderate moderate low low serious IV

4. Yuan et al. (2020)10 moderate low low moderate low low low moderate IV

5. Xiao et al. (2020)7 moderate moderate low moderate moderate low low serious IV

6. Xiao et al. (2020)17 moderate moderate low moderate moderate low low serious IV

7. Casagrande et al. (2020)5 moderate moderate low moderate moderate low low serious IV

8. Wang et al. (2020)26 moderate moderate low moderate moderate low low serious IV

9. Yin et al. (2020)27 moderate moderate low moderate moderate low low serious IV

10. Liu et al. (2020)28 moderate moderate low moderate moderate low low serious IV
*Items: (1) Bias Due to Confounding; (2) Bias in Selection of Participants; (3) Bias in Measurement of Interventions; (4) Bias Due to 
Departures from Intended Interventions; (5) Bias Due to Missing Data; (6) Bias in Measurement of Outcomes; (7) Bias in Selection 
of Reported Results; (8) Overall RoB Judgment. **LE - level of evidence according National Health and Medical Research Council 
(NHMRC). 
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tional Classification of Sleep Disorders, Second 
Edition (ICSD-2)31. 

These findings supply valuable information 
for policymakers and mental health professionals 
worldwide regarding the psychological impact of 
an infectious disease outbreak. Normative and 

systematic assessments and observation are con-
ducted with a view to early strengthening, under-
pin, and providing reference basis in strategies 
for improving sleep quality32. Psychological first 
aids could be delivered by someone who under-
stands the basic principles, training community 

Table 2. Individuals characteristics of the selected studies about population size, country, age, gender, and tool of 
evaluation.

Authors/Year
Population size/

Country
Age (M

age 
±SD) 

or year
Gender (Male/

Female)
Tool for Evaluation 

(sleep quality)

Cellini et al. (2020)24 1310 (Italy) 23.9±3.6 430/880 PSQI(b) (Italy version)

Wu and Wei (2020)4 120 (China) 33.5±12.4 31/89 PSQI(c) (China version)

Huang and Zhao (2020)25 7236 (China) 35.3±5.6 3284/3952 PSQI(c) (China version)

Yuan et al. (2020)10

939 (China)
from 18 to 60 years or 

greater
357/582 PSQI(e)

Xiao et al. (2020)7 170 (China) 37.8±4.1 101/69 PSQI

Xiao et al. (2020)17 180 (China) 32.3±4.8 51/129 PSQI (China version)

Casagrande et al. (2020)5 2291 (Italy) 30.0±11.5 580/1708(a) PSQI(b)

Wang et al. (2020)26 123 (China) 33.7±8.4 12/111 PSQI (China version)

Yin et al. (2020)27 371 (China) 35.3±9.5 143/228 PSQI(d) (China version)

Liu et al. (2020)28

285 (China) >18 years 130/155
PSQI(c),(d) (China 

version)
Note: PSQI - Pittsburgh Sleep Quality Index; M

age
 - Average age; SD - standard deviation. (a)Other not identified (03); (b)Global 

PSQI >5; (c)Chine PSQI >7; (d)Using 4 items PSQI; (e)Using 3 items PSQI.

Table 3. Sleep quality of the evaluated populations.

Authors/Year Studied population
M±SD PSQI 

Score or n (%)
Sleep 

quality
Specific condition

Cellini et al. (2020)24 Individuals Non-
hospitalized

686 (52.4) poor Residents in lockdown

Wu and Wei (2020)4 Front-line medical staff 16.07±3.76* poor Designated and non-designated 
hospital with infection

Huang and Zhao (2020)25 Individuals with 
different occupation

1.317 (18.2)* poor During the COVID-19 outbreak

Yuan et al. (2020)10 Individuals with 
different occupation

192 (36.4) poor In endemic and non-endemic 
provinces

Xiao et al. (2020)7 Individuals self-isolated 
at home

8.482±4.65* poor During the COVID-19 outbreak

Xiao et al. (2020)17 Medical staff 8.58±4.57* poor Treating patients with 
COVID-19

Casagrande et al. (2020)5 Individuals self-isolated 5.69±3.40** poor In three different areas in Italy

Wang et al. (2020)26 Front-line healthcare 
workers

9.87±1.98* poor At healthcare hospital

Yin et al. (2020)27 Front-line healthcare 
workers

10.60 poor In different     provinces of 
China

Liu et al. (2020)28 Individuals self-isolated 59 (20.7) poor During the COVID-19 outbreak
Note: PSQI - Pittsburgh Sleep Quality Index score; Mage - Average age; SD: standard deviation. *Cut-off point (score >7). **Cut-off 

point (score >5).



1463
C

iên
cia &

 Saú
de C

oletiva, 26(4):1457-1466, 2021

volunteers in the future might be an effective and 
sustainable way to alleviate the mental stress of 
the general public during times of crisis33. 

As it was shown in Table 3, the quality of 
sleep of the various evaluated populations relat-
ed to the COVID-19 was poor. A study showed 
that sleep deficient humans and rodents exhibit 
a proinflammatory component; therefore, sleep 
loss is considered as a risk factor for developing 
cardiovascular, metabolic, and neurodegenera-
tive diseases (e.g., diabetes, Alzheimer’s disease, 
and multiple sclerosis)34. And recurring long-
term episodes of insufficient sleep can lead to 
emotional reactions with negative repercussions 
for the body, such as fatigue, palpitation, chest 
tightness, drowsiness, irritability, inattention, 
headache, decrease appetite and dizziness, in ad-
dition to increasing barriers to various systems, 
such as immunity, learning, and memory4. Ev-
idence indicated that mental health problems 
could occur in healthcare professionals and sur-
vivors during the COVID-19 pandemic35 and this 
might justify our findings of the quality of the 
sleep. 

Moreover, individuals with depression are 
prone to persistent sleep disorders, which are 
manifested as insomnia, difficulty falling asleep, 
early waking, sleep rhythm disorder, and other 
forms. It was associated with sleep disturbance 
in health workers36. These characteristics have 
been concluded in studies by Wu and Wei4, Xiao 
et al.17, Wang et al.26 and Yin et al.27, when health-
care teams who treated patients in front-line with 
high exposure to COVID-19, showed more sleep 
disorders and higher latency, indicating worse 
sleep quality than those with less exposure, espe-
cially when they feel their life is in danger. 

Besides, previous studies have shown that the 
survivors who participated in the Severe Acute 
Respiratory Syndrome (SARS) epidemic37, Mid-
dle East Respiratory Syndrome (MERS) epidem-
ic38 and influenza A (H1N1)39 had adverse neuro-
psychiatric impacts that persisted with this effect 
for a long time after the end of the epidemic, 
presenting the symptoms of anxiety, depression, 
stress and post-stress traumatic disorder37,40,41. A 
higher prevalence of these symptoms is associat-
ed with worse subjective quality of sleep and a 
fragmented sleep pattern28. In the current study, 
the COVID-19 pandemic was responsible for 
similar levels of alteration of the quality of sleep. 

Some emergency management measures are 
suggested that should be taken to improve the 
quality of sleep in front-line healthcare workers 
during a pandemic: strengthen exercise interven-

tion, psychological counseling, drug intervention 
treatment strategies if necessary4, provide indi-
vidually targeted interventions of mental health 
services17,26, establish a shift system to allow to 
take turns to rest and a hotline to provide guid-
ance by phone27. For confined individuals, are 
suggested to: provide public awareness, psycho-
social support interventions to improve social 
isolation24, provide online health education to 
reduce uncertainty and panic7, effective mental 
health services28, psychological intervention5, 
avoid receiving too many harmful rumors, main-
tain exercise regularly10,25 and for patients in iso-
lated treatment, progressive muscle relaxation is 
suggested as an auxiliary method18.

This systematic review is, to the best of our 
knowledge, the first that evaluates the effect of 
quarantine during COVID-19 pandemic in sleep 
quality. Moreover, the findings of this systematic 
review might permit to establish actions to aid 
the populations exposed to the COVID-19 pan-
demic.

This work also has some limitations, such as 
(I) more representative need for research in oth-
er affected countries, particularly in a vulnerable 
population, since the results obtained was limit-
ed only to China and Italy; (II) some studies used 
the PSQI with a different cut-off point, depend-
ing on the version applied in your country or 
just assessed some items of the instrument; (III) 
exclusion of non-English language studies can 
have excluded some relevant information; (IV) 
some cross-sectional design with a small sample 
size difficult to make causal inferences; (V) there 
was a lack of follow-up studies to show changes 
in sleep disorders, as well as exposure, infection 
or attitudes of SARS-CoV-2(COVID-19) in in-
dividuals, were not measured; (VI) the measures 
of sleep quality used may be vulnerable because 
of its online self-reports; (VII) the data obtained 
was unbalanced in terms of sex, with more fe-
males than males. 

Conclusion

Considering the PSQI, poor sleep quality was 
found in the populations evaluated in the select-
ed publications, probably, due to the COVID-19 
to contributes as a risk factor for disorders related 
to mental health. Moreover, the findings of this 
systematic review will be relevant to evaluate psy-
chological interventions, focused on improving 
psychological well-being and reducing the risk 
of occurrence of disorders related to stress, de-
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pression, anxiety, and fatigue, in addition to mit-
igating the significant immediate and long-term 
effects on sleep quality, due to the undesirable 
consequences of the COVID-19. Furthermore, 
it is important to consider the need to carry out 
studies with a high level of evidence about the 
analyzed outcome.
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