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Introduction: There are multiple reports of neuropsychiatric disorders (NDs) such
as stress, depression, post-traumatic stress disorder (PTSD), or anxiety, in patients
who have survived the acute phase of COVID-19, being even more frequent in
people who were hospitalized with moderate or severe disease. South America
(SA) was one of the most affected continents during this time due to its health,
social, political and economic context. We aimed to determine the prevalence
and incidence of NDs in patients following hospitalization for COVID-19 in SA.

Materials and methods: We searched in PubMed, Embase, Scopus, Web of
Science, LILACS, SciELO, and Google Scholar databases up to October 2022.
We performed proportion meta-analysis with a random-effect model and
Freeman-Tukey Double Arcsine transformation using the STATA 16.1 program.
Finally, we evaluated heterogeneity by subgroup analysis and certainty of evidence
with the GRADE approach.

Results: We included eight studies from four countries. We only pooled six studies
with prevalence measures. The estimated prevalence of all NDs was 31.48% (two-
studies, 95%Cl: 25.82-37.43). Depression, anxiety, insomnia, PTSD, and memory
alterations had a pooled prevalence of 16.23% (three-studies, 95%Cl: 7.18-27.93,
12: 94.22), 18.72% (three-studies, 95%Cl: 11.65-26.97, 12: 87.56), 43.07% (three-
studies, 95%Cl: 32.77-53.37, 12: 92.61), 31.78% (three-studies, 95%Cl: 14.33—
5240, 12: 97.96), and 38.24% (two-studies, 95%Cl: 35.5-40.97), respectively. The
evidence included was deemed as moderate to high certainty.

Conclusion: We suggest that NDs should be prioritized in research and care
in South America with public policies that can support their identification and
prompt management to improve the quality of life of patients. More studies
are needed to adequately study the prevalence of NDs in South America, their
associated factors, and evaluate the causes of heterogeneity.

Systematic review registration: https://doi.org/10.6084/m9.figshare.21901041.
vi.
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1. Introduction

The COVID-19 pandemic has affected a vast number of
individuals globally, with over 750 million confirmed cases reported
as of February 2023 (1), causing from asymptomatic infection to
severe illness and death. South America (SA) has been one of the
regions most affected by the pandemic, presenting 9% of cases
worldwide and up to 20% of the total deaths caused by the virus (2).

Like many diseases, sequelae may be present after having
overcome the virus, regardless of the severity of the acute process
(3). The World Health Organization defines “post-COVID,” “post-
acute sequelae of COVID-19,” or “long COVID” as the maintenance
or development of new clinical manifestations 3 months after acute
infection by SARS-CoV-2, lasting at least 2 months and that cannot
be explained by another cause (4). This situation was not initially
evident due to the focus on controlling the spread and managing
acute symptoms during the initial phases of the pandemic.
Compromised physical and mental health aspects have been
reported, the most common being fatigue, dyspnea, and cognitive
deterioration, although more than 200 associated symptoms have
been described to date, especially in hospitalized compared to
non-hospitalized patients (4-6). It is a well-established fact that
post-COVID syndrome tends to be more prevalent among patients
who have endured severe cases of COVID-19. The term “post-
hospitalized patients” pertains to individuals who have undergone
moderate to severe manifestations of the disease, classifying them
as a population at high risk for the manifestation of post-COVID
syndrome (7). COVID-19 has the capacity to induce widespread
inflammation within the body, including the brain, thereby
potentially giving rise to an array of neurological complications,
including psychiatric manifestations and it may be involved in the
onset of depressive and anxious symptoms in post hospitalized
COVID-19 patients (8). Those patients who have undergone
hospitalization due to COVID-19 could have encountered an
elevated degree of emotional stress resulting from their confinement
in the hospital environment and the ailment itself, thus potentially
contributing to the emergence of symptoms indicative of anxiety
and depression. In post-hospitalized COVID-19 patients, there is a
higher risk of developing anxiety and depression disorders
compared to the general population (9).

Neuropsychiatric symptoms, such anxiety, depression, post-
traumatic stress disorder (PTSD), sleep disorders, and among others,
have been reported as part of long COVID. Different reviews have
described the existence of different neuropsychiatric symptoms, but
there is no consensus on which is the most frequent (10-14), as this
varies depending on the different characteristics of the participants
and studies.

Some systematic reviews already estimated the high frequency of
these neuropsychiatric disorders in post-COVID patients, but none
has focused specifically on SA, despite being a continent heavily
impacted by this pandemic. Therefore, our main objective was to
determine the prevalence and incidence of neuropsychiatric disorders
in patients following hospitalization for COVID-19 in SA.
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2. Methods

This systematic review was reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (15). The study protocol was registered in Figshare
(10.6084/m9.figshare.21901041).

2.1. Terms and definitions

For the concept of neuropsychiatric sequelae, we have adopted the
definition provided by the WHO, mentioned above (4). In the studies,
SARS-CoV-2 infection was defined based on the PCR result or
bronchoalveolar lavage. The neuropsychiatric symptoms considered
in the search included anxiety, depression, post-traumatic stress
disorder (PTSD), sleep disorders, concentration difficulties, phobias,
obsessive-compulsive disorder, hallucinations, headaches, hyposmia,
dysgeusia, dizziness, delusions, visual disturbances, auditory disorders,
paresthesia, weakness, gait abnormalities, and consciousness disorders.

We have considered the reports of those articles that measured
these symptoms using validated instruments or self-reports and that
followed standard diagnostic criteria such as the Diagnostic and
Statistical Manual of Mental Disorders (DSM) or the International
Classification of Diseases (ICD).

2.2. Data sources

We searched PubMed, Embase, Scopus, Web of Science,
LILACS, SciELO, and Google Scholar up to October 2022. The
search strategy for each database was developed by the senior
authors (Supplementary material). There were no restrictions on
language or publication date.

2.3. Eligibility criteria

The eligibility criteria included observational, cross-sectional or
longitudinal studies of post-hospitalized COVID-19 patients in whom
the frequency of neuropsychiatric disorders was estimated.
We excluded letters to the editor, case-reports, case series, experimental
studies, conferences, abstract and review studies, including systematic
reviews and epidemiological studies (prevalence or incidence).

2.4. Study selection and data extraction

The electronic search results were imported into Endnote X9 to
delete duplicate records. Then, we exported all the articles to Rayyan' to

1 https://rayyan.qcri.org/
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be screened independently using the title and abstract by two reviewers,
and any discrepancies were resolved by consensus and consideration of
the opinion of a third reviewer. The reviewers assessed the inclusion
criteria independently by reading the full texts of potentially relevant
studies, and discrepancies were resolved according to consensus.

The following data were extracted from the individual studies:
general information on the article (title, first author, country of origin,
and year of publication), methodological characteristics (study design,
year of data collection, and subject selection), relevant information for
data analysis (total number of post-hospitalized subjects, age and sex
of the participants, comorbidities, admission to intensive care unit,
etc.), and the prevalence/incidence of neuropsychiatric disorders.
After data extraction, all the data were coded for analysis.

2.5. Risk of bias assessment

Bias was assessed independently by three investigators (M.C, A.L,
and B.G) using the Joanna Briggs Institute (JBI) critical appraisal tools
for incidence and prevalence studies (16). Each item has sub items to
which a star-based score is assigned. The risk of bias of individual
studies was determined with the following cutoffs: low risk of bias if
70% of answers scored yes, moderate risk if 50-69% questions scored
yes, and high risk of bias if yes scores were below 50%.

2.6. Statistical analysis

Quantitative analysis through a meta-analysis was performed
using a random-effects model. We used the Freeman-Tukey double
arcsine transformation to stabilize the proportion variances (17).
Variance among studies (z%) was estimated using the DerSimonian—
Laird estimator (18). Prevalence with the 95% confidence intervals
(95% CI) were pooled and expressed as neuropsychiatric cases per 100
post-hospitalized COVID-19 patients, using a binomial model
(metaprop command in Stata) (19). Heterogeneity among studies was
assessed using the I2 statistic.

2.7. Certainty of evidence

Two authors independently assessed the certainty of our pooled
results by applying the Grading of Recommendation, Assessment,
Development, and Evaluation (GRADE) system (20). This
assessment is based on five domains: study limitations (risk of bias
of the studies included), imprecision (sample size and CI),
indirectness (generalizability), inconsistency (heterogeneity), and
publication bias as stated in the GRADE handbook. We adapted the
assessment to prevalence estimates. The certainty of the evidence
was characterized as high, moderate, low, or very low.

3. Results
3.1. Search results

We identified 7,128 titles from the database search. A total of 36
full-text studies were read and assessed. We included eight studies for

final analysis. The detailed list of excluded studies can be found in the
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Supplementary material. Figure 1 shows a flow chart to illustrate the
process of article selection and inclusion in the study.

3.2. Characteristics of included studies

Of the eight studies included, six were cross-sectional and two were
longitudinal. The total number of participants was 2,635 individuals
(sample size ranging from 42 to 801, median=188.5), 1,408 (53.43%) of
whom were males. The mean age ranged from 48.9 to 66.9 years, although
age was not specified in the study by Rioja et al. (21). Most of the studies
were conducted in Brazil (n =4), followed by Peru (n =2), Chile (n =1),
and Colombia (1 =1). One study only included intensive care unit
patients (22). Only two of the longitudinal studies reported follow-up
time and the mean was 7.5months (23, 24). Six of the studies evaluated
anxiety and/or depression, one evaluated only post-traumatic stress
(PTSD) disorder, and one did not specify the evaluation. A summary of
the methodological characteristics of the studies can be found in Table 1.

3.3. Risk of bias of the studies included

Six studies were assessed by the JBI for prevalence studies and two
using the same tool for incidence. The risk of bias range of the
included studies of neuropsychiatric disorders was from “low” to
“moderate” Six studies were deemed to have low risk of bias while two
studies were considered to have moderate risk of bias. The percentage
of “yes” in the tool items for prevalence studies in the low-risk studies
was greater than or equal to 70%, being less than 70% but greater than
50% for moderate risk studies. A summary of the quality assessment
of the studies can be found in Table 2.

3.4. Qualitative analysis

3.4.1. Prevalence

One study described the overall prevalence of neuropsychiatric
disorders (Rojas et al., n =17 and prevalence of 13.93%) (22). In regard
to the six prevalence studies, only one study reported depression and
anxiety as a single variable (Rizzo et al., n =467 and a prevalence of
58.3%) (27), while the other studies reported depression and anxiety
separately, with prevalence ranging from 8-26.19% to 14.12-23.63%,
respectively. With respect of insomnia and PTSD, the prevalence was
32.31-66.67% and 13.65-51.59%, respectively. Finally, only Carvalho
et al. reported the prevalence of concentration (27.77%) and memory
impairment (31.91%) (25).

3.4.2. Incidence

Regarding incidence studies, none reported the overall prevalence
of neuropsychiatric disorders. Costa et al. described depression and
anxiety as a single variable with an incidence of 16.33%, while
Huarcaya et al. reported depression and anxiety with an incidence of
36.97 and 31.09%, respectively (23, 24).

3.5. Quantitative analysis

Most of the articles specified the prevalence of the symptoms
independently. The data were insufficient for incidence analysis as one
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databases and registers only
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study (24) reported anxiety and depression together, while another
(23) reported them separately. Our analysis revealed the following
pooled prevalence in SA: depression (16.23%, n =3 studies, 95% CI:
7.18-27.93,12: 94.22%), anxiety (18.72%, n =3 studies, 95% CI: 11.65-
26.97, 12: 87.56%), insomnia (43.07%, n = 3 studies, 95% CI: 32.77-
53.37,12:92.61%), PTSD (31.78%, n = 3 studies, 95% CI: 14.33-52.40,
12: 97.96%), and memory alterations (38.24%, n =3 studies, 95% CI:
35.50-40.97, 12: 0%; Figure 2).
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3.6. Subgroup analysis

For each neuropsychiatric disorder, we stratified the studies
according to country, gross national income per capita, the
Human Development Index and altitude. There was insufficient
data to perform an analysis by type of patient. The two studies
(25, 26) that provided this information were from Brazil and
presented a prevalence of depression (14.85%, 95% CI:
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TABLE 1 Characteristics of the studies on neuropsychiatric disorders included in the review by prevalence and incidence in South America.

Author, year Country Design Sample size Age (mean, Sex(n) Follow-up Prevalence/ Type of ND evaluated Funding
years) time, strategy Incidence patient
Costa (24) Brazil Longitudinal 251 53.6 F: 101 3 months, telephone | Incidence Hospitalized Anxiety/depression | 2020 Self-funded
M: 150
Carvalho (25) Brazil Cross-sectional 749 55 F: 352 6 months, in- Prevalence Hospitalized Depression, anxiety, | 2020 Reported
M: 397 person* disturbance of
concentration,
insomnia, PTSD,
headache, hyposmia,
dysgeusia, memory
disturbance,
dizziness and
disorientation,
hearing impairment,
paresthesia,
weakness, gait
disturbance, and
altered consciousness
Damiano (26) Brazil Cross-sectional 425 55.7 F: 206 6-9 months, in- Prevalence Hospitalized Depression, anxiety, | 2020-2021 Reported
M: 219 person* phobia, OCD, PTSD,
hallucinations,
memory disturbance,
and delirium
Rizzo (27) Brazil Cross-sectional 801 55.35 F: 380 3-11 months, Prevalence Hospitalized Anxiety/depression, | 2020-2021 Reported
M: 421 telephone and insomnia
in-person®
Henriquez (28) Chile Cross-sectional 42 48.9 F: 16 4months, in- Prevalence Hospitalized Depression, anxiety, | 2020 Not Reported
M: 26 person* insomnia, and
daytime sleepiness
Rojas Cardenas | Colombia Cross-sectional 122 66.9 F: 46 No follow-up, Prevalence ICU Not specified 2020-2021 Not Reported
(22) M: 76 medical record
Huarcaya (23) Peru Longitudinal 119 55 F: 55 3 and 12months, Incidence Hospitalized Depression, anxiety | 2020-2021 Reported
M: 64 telephone calls
Rioja (21) Peru Cross-sectional 126 - F: 71 NR, telephone* Prevalence Hospitalized PTSD 2021 Not Reported
M: 55

*The patient was followed up, but there was no baseline measurement of symptoms. NR, Not reported; ICU, Intensive care unit; PTSD, Post-traumatic stress disorder; and ND, neuropsychiatric disorder.
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TABLE 2 Quality assessment of prevalence (A) and incidence studies (B).

A. Prevalence

Authors (ey)

Rojas Cardenas

etal (22).

Ferreira et al

(25).

Moderate

Rioja (21). Moderate

Battistella et al.
27).

v — v v v — v v v 77,7 Low

Damiano et al

(26).

Henriquez-
Beltran et al v v v v v v v v v 100 Low
(28).

B. Incidence

Authors

Todt et al (24). v v v v v v — — v v v 81.8 Low

Huarcaya-
Victoria et al 72.7 Low
(23). v v — v v v — v — v v

QI: Was the sample frame appropriate to address the target population? Q2: Were study participants sampled in an appropriate way? Q3: Was the sample size adequate? Q4: Were the study
subjects and the setting described in detail? Q5: Was the data analysis conducted with sufficient coverage of the identified sample? Q6: Were valid methods used for the identification of the
condition? Q7: Was the condition measured in a standard, reliable way for all participants? Q8: Was there appropriate statistical analysis? Q9: Was the response rate adequate, and if not, was
the low response rate managed appropriately? v/, Yes; —, No; U, Unclear; and N/A, Not/Applicable.

12.87-16.9), anxiety (19.97%, 95% CI: 17.73-22.3), insomnia
(35.98%, 95% CI: 33.7-38.46), and PTSD (26.11%, 95% CI:
26.63-28.6).

3.7. Sensitivity analysis

The sensitivity analysis showed that the prevalence of
neuropsychiatric disorders was higher in studies with moderate risk
of bias for depression (19.49%, 95% CI: 16.71-22.5), anxiety
(23.63%, 95% CI: 20.63-26.84), and PTSD (36.69%, 95% CI: 33.52—
39.9) and in longitudinal studies on PTSD (34.31%, 95% CI: 30.91-
37.84). While in low risk of bias studies with a cross-sectional
design, the prevalence of neuropsychiatric disorders was higher for
insomnia 41.38% (95% CI: 38.08-44.68) and 66.67% (95% CI:
50.45-80.43), respectively (see Table 3).

3.8. Certainty of evidence

Initially there was a high certainty of evidence because all the
studies included in meta-analyses were cross-sectional in
in-hospital patients. For the prevalence of insomnia, we obtained
a high certainty despite high heterogeneity since we evaluated a
diverse region with expected heterogeneity, and thus, we decided
not to downgrade. Moderate certainty of evidence was obtained
for the prevalence of all neuropsychiatric disorders, depression,
anxiety, post-traumatic stress, and memory alteration, due to
most of the participants belonged to studies with a moderate risk
of bias (Table 4).
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4. Discussion

In this systematic review and meta-analysis, we found that the
most prevalent neuropsychiatric disorders were insomnia (43.07%)
followed by memory alterations (38.24%), PTSD (31.78%), anxiety
(18.72%), and depression (16.23%).

In summary, we identified and included eight studies that
provided information on neuropsychiatric disorders in post-
hospitalized COVID-19 patients. The studies were performed in Brazil
(4), Peru (2), Colombia (1), and Chile (1). Only one study reported
the overall prevalence of neuropsychiatric disorders (Rojas et al.,
n =17 and prevalence of 13.93%).

The finding of insomnia as the most prevalent neuropsychiatric
disorder is in line with international literature, which describes insomnia
and sleep disorders as among the most frequent manifestations of long-
COVID (10). In the systematic review by Zeng et al. on recovered
COVID-19 patients, the prevalence of sleep disorders was 13.5% (95% CI
8.7-19.2) (12), which was lower than the prevalence found in our study.
This can be explained by the subgroup analysis carried out in the study by
these authors, which showed a higher prevalence of sleep disorders in
severe or critical patients compared to asymptomatic patients (12). The
sleep disturbances could be due to various causes, some linked to the
stress related to the infection itself, misinformation in the media, and the
context of the pandemic. However, in post-hospitalized individuals,
evidence suggests that it could be due to the release of proinflammatory
cytokines from activation of the immune system (29), as well as
respiratory sequelae following acute COVID infection (30).

Regarding memory impairment, we report a prevalence of
38.24%, which includes brain fog, loss of focus, and memory
deterioration, which is common and has a negative impact on the
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patients’ lives. This prevalence appears higher than what has been
reported in some other studies, where objective cognitive impairment
has been reported as one of the most common manifestations of long-
COVID, with a prevalence of 20.2% (95% CI, 10.3-35.7%) in survivors
of COVID-19 without evidence of differential prevalence based on
hospitalization status (25).

The prevalence of post-traumatic stress disorder (PTSD) in
long-COVID has been reported to be between 10.5 and 37.2%,
which is consistent with our estimate of 31.78% (25). The
prevalence of anxiety and depression were 18.72% (11.65-
26.97%) and 16.23% (7.18-27.93%), respectively. These findings
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confirm that depression and anxiety are serious problems in
patients with prolonged COVID, as has been shown in previous
studies (8). Zeng et al. reported a prevalence of anxiety of 20.7
and 12.9% in mild/moderate and severe patients in hospital,
(10).
neuropsychological and psychiatric sequelae of COVID-19 found

respectively Similarly, a systematic review of
that between 10.0 and 19.0% of previously hospitalized patients
reported moderate to severe depression (31). In the study by
Zeng et al., a prevalence of depression of 16.8 and 10.2% was
reported in mild/moderate and severe patients in hospital,

respectively (10).
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FIGURE 2 (Continued).

While it is improbable to definitively ascertain the reasons for the
higher frequency of neuropsychiatric sequelae in South America (SA),
several factors that are likely associated with these differences can
be identified.

4.1. High percentage of informal economy

Informal labor encompasses economic activities carried out
by workers and/or economic units that, in either legal or practical
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terms, lack or have insufficient coverage by formal arrangements.
The absence of a stable monthly income compels these workers
to rely on daily production, while the absence of occupational
health insurance hinders access to medical care. Articles within
this systematic review stem from Brazil, Peru, Colombia, and
Chile, countries that exhibited non-agricultural informal
economy percentages of 44.9, 59.9, 57.3, and 27.8% respectively,
in 2019 (32). This reality underscores that a significant
proportion of SA’s population is likely disinclined to seek medical
attention unless their health condition impedes their work
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FIGURE 2
Forest plot (random-effects model) of meta-analysis on the prevalence of neuropsychiatric disorders in South America: depression (A), anxiety (B),
insomnia (C), post-traumatic stress disorder (D), and memory alteration (E).

productivity. This delay in seeking medical care may heighten the
COVID-19
consequently increasing the likelihood of subsequent sequelae.

risk  for moderate-to-severe development,
Given these circumstances, informal workers hospitalized due to
COVID-19 may prioritize swift return to their labor activities
rest or medical for identified

over appointments

neuropsychiatric sequelae.

4.2. Governmental pandemic control
measures

This aspect closely interrelates with the former, as quarantine
lockdowns and curfews substantially impacted the informal
economy sector, accentuating the urgency to work for economic
recovery. Moreover, governments opted for home confinement,
while the reality is that many households lack access to potable
water, and around 20% of Latin America’s population resides in
precarious neighborhoods characterized by overcrowding where
adherence to measures like social distancing is practically
impossible (33).

4.3. Profound blow to the economic sector

It is evident that SARS-CoV-2 significantly impacted the global
economy; however, according to the World Bank, Latin America
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suffered the greatest economic repercussions (34). In the first half of
2020 alone, the region lost 47 million jobs (32). The pandemic is
estimated to have led to an increase in poverty by over 50%. Given that
most informal workers lacked adequate savings to weather a seemingly
unending pandemic, many opted to disregard lockdown measures and
continue working, even at the risk of virus exposure. The economic
crisis substantially contributed to the resource scarcity experienced by
various healthcare centers.

4.4. Deficiencies in healthcare systems and
access to medical care in SA

Initially, the region’s healthcare systems faced inadequate funding,
manifesting as shortages of vital resources that compromised
healthcare centers’ capacity for resolution. Broadly, healthcare in SA
is fragmented into three subsystems: a basic and precarious one
targeting low-income individuals, a more structured system catering
to formal workers’ needs, and a third, typically private, system
boasting better equipment and quality, reserved for the higher
socioeconomic strata. This fragmentation hinders adequate access to
healthcare for the population, with a substantial portion of informal
workers predominantly accessing the most basic and under-equipped
subsystem, devoid of access to the other two (35). Although all
healthcare subsystems were susceptible to becoming overwhelmed
during the pandemic, the most basic one suffered the most, resulting
in prolonged appointment waiting times.
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TABLE 3 Sensitivity analysis of meta-analysis about neuropsychiatric disorders prevalence in South America.

Depression Anxiety Insomnia Post-traumatic stress disorder
N  Prev. 95%Cl % 2 N . 95%Cl % 12 . 95%CI % 12 N Prev. 95%Cl % 12
weight weight weight weight
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Moderate bias 19.49 22,51 37.1 1 23.63 26.84 40.23 . 1 3231 35.79 38.65 . 2 36.69 39.93 66.31
Study design
Cross- 2 . 11.12- 50.45- 17.56-
sectional 8.88 6.38-11.73 62.9 2 14.22 17.61 59.77 . 1 66.67 80.43 22.74 . 2 20.87 24.38 66.06
1 16.71- . 20.63- 30.91-
Longitudinal 19.49 22.51 37.1 1 23.63 26.84 40.23 . 2 36.08 | 33.7-38.46 77.26 . 1 34.31 37.84 33.94
Sample number
1 13.86- . 50.45- 42.52-
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2 12.87- . 17.73- 26.63—
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TABLE 4 Quality of the body of evidence according to GRADE: summary of findings.

Outcomes No. of participants

(studies)

Certainty of the
evidence (GRADE)

Anticipated absolute effects
95% Cl

Frequency pooled, %

Prevalence of all neuropsychiatric

248 (2) DDDO Moderate® 31.48 25.82-37.43
sequelae per 100 patients
Prevalence of depression per 100

1,216 (3) BPDPO Moderate* 16.23 7.18-27.93
patients
Prevalence of anxiety per 100

1,216 (3) BPPO Moderate™ 18.72 11.65-26.97
patients
Prevalence of insomnia per 100

1,592 (3) DPPHD High® 43.07 32.77-53.37
patients
Prevalence of post-traumatic

1,300 (3) DDDO Moderate*® 31.78 14.33-52.40
stress disorder per 100 patients
Prevalence of memory alteration

1,174 (2) DPDO Moderate® 38.24 35.50-40.97
per 100 patients

CL: confidence interval

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

substantially different.

Moderate certainty: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

Low certainty: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of the effect.

*Most of the participants belong to studies with moderate risk of bias. "High inconsistency was detected. The calculated 12 was > 60%. We expected high heterogeneity, because we are

evaluating a diverse region; thus, we decided not to downgrade.

Numerous other factors likely contribute to the substantial impact
of COVID-19 in SA, which, in turn, could significantly explain the
heightened frequency of neuropsychiatric sequelae compared to other
parts of the world. Undeniably, SA was declared the pandemic
epicenter in 2020, accounting for over 40% of global COVID-19
fatalities in the same year (33). However, it is evident that high
informality levels, lack of social protection, healthcare system
fragmentation, and the severe economic setback were significant
contributing factors to SAs COVID-19 impact.

Nevertheless, the prevalence of neuropsychiatric disorders, such
as sleep disorders, anxiety, depression, post-traumatic stress disorder,
and cognitive impairment, were higher in our study compared to the
rest of the world, as demonstrated by the meta-analysis conducted by
Zeng etal. (12).

There is also a condition known as post-intensive care
syndrome, which encompasses a series of cognitive, psychiatric,
physical, and pulmonary disorders observed after a stay in the
intensive care unit (ICU) across multiple pathologies (36).
Proportions of around 30% of cognitive and psychiatric disorders
have been reported in this population (37). A retrospective cohort
of 280,000 patients in each group, using electronic health records
from various countries, demonstrated that individuals hospitalized
for COVID-19 had a higher risk of neurological and psychiatric
sequelae compared to other pathologies; however, among patients
who were in the ICU, no significant differences were found (38).
We were unable to separately evaluate patients who were
hospitalized but not admitted to the ICU and those who were, due
to limited data availability in the reviewed literature. It would
be useful for further studies to differentiate between these two
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groups to determine how much of the effect is attributed to long
COVID or post-ICU syndrome.

There is great pressure on health care systems in SA due to
COVID-19, but there are few studies on the impact of long-COVID
(39). This could result in health authorities not prioritizing the
creation and implementation of rehabilitation programs to help the
affected population recover. Despite this, the prevalence of
neuropsychiatric disorders, such as sleep disorders, anxiety,
depression, PTSD, and cognitive impairment were higher in our study
compared to the rest of the world according to the meta-analysis
conducted by Zeng et al. (12). The population that is in the process of
recovering may not seek assistance for their rehabilitation due to the
prevalence of informal work arrangements and the urgency to return
to work as soon as possible, given the socioeconomic context of the
majority of people (33). Therefore, it is important that health
authorities, healthcare personnel, and the community in general take
measures to prevent these individuals from once again becoming
major victims of COVID-19.

Three decades ago, as part of the Caracas Declaration, Latin
American countries committed to the transformation of psychiatric
care. This transformation involved shifting from the traditional model
focused on psychiatric hospitals to a community-based approach
centered on mental health facilities. Despite these intentions, in many
Latin American countries, psychiatric hospitals continue to play a
significant role in mental health care and operate within the traditional
model. Consequently, it is imperative for countries to advance toward
a transition to community-based mental health care. This transition
entails the development and strengthening of mental health services
within the community and a reduction in the number of beds in
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psychiatric institutions designated for extended stays. Achieving this
transition will require sustained planning, resource allocation, and
appropriate policies (40).

4.5. Sources of heterogeneity

We report a higher prevalence of insomnia and PTSD in studies
conducted in countries such as Peru and Chile, as well as in cities
at altitudes between 500 and 1,000 m. This is consistent with a
Peruvian study of high-altitude cities in which a high prevalence of
some neuropsychiatric disorders, such as PTSD and bipolar
disorder, was found in patients with COVID-19 (41). In addition,
an Ecuadorian study found a greater persistence of symptoms such
as mood swings, insomnia, and decreased libido in high-altitude
cities (>2,500m) (42).

We found that a higher prevalence of neuropsychiatric
disorders was reported in studies with a moderate risk of bias and
those that were longitudinal. It has been shown that a high risk
of bias in clinical trials can lead to overestimation of the
treatment effect, which could be consistent with our results (43).
In our case, some studies presented a risk of bias during the
sampling process, and thus, the individual estimate of the studies
could be compromised.

Despite the broad characterization of the studies included, the
small sample size did not allow adequate evaluation of the causes of
heterogeneity. However, in other reviews, it has been identified that
variables, such as age, sex, working hours per week, and the medical
profession, were associated with a higher prevalence of
neuropsychiatric disorders (44, 45). For this reason, we recommend
carrying out a meta-analysis with future publications that evaluate the
long-term prevalence of neuropsychiatric disorders in SA.

4.6. Limitations

This systematic review has some limitations that need to
be mentioned. Firstly, we have not conducted a search in gray
literature. This could be relevant since some Latin American
authors might publish in journals not indexed in the databases
we have reviewed. Secondly, the paucity of studies conducted in
SA has hindered comprehensive statistical analysis and therefore,
proper evaluation of heterogeneity and an appropriate sensitivity
analysis could not be performed. Thirdly, most of the studies
included in the review relied on self-reported outcomes rather
than structured clinical assessments. It is plausible that the extent
and frequency of these symptoms may be part of the natural
course of recovery from severe viral illness. Additionally, the time
interval between hospitalization and data collection of the
neuropsychiatric disorders varied among the studies included in
the review. Fourthly, most of the studies did not follow-up the
neuropsychiatric disorders in real-time; that is, they did not
conduct a baseline measurement of the disorders before or during
the acute infection, and then track changes over time; instead,
they used a cross-sectional approach. This could also contribute
to potential measurement bias. Finally, there is a dearth of studies
in the post-hospitalized population, which is a high-risk group,
precluding accurate comparisons from being established.
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4.7. Conclusion

This review shows that the prevalence of neuropsychiatric
disorders following hospitalization for COVID-19 in SA is higher
compared to other regions, although these findings are merely
exploratory. Neuropsychiatric disorders should be a priority for
research and health care management in SA, and public policies
should be implemented to help identify and treat these disorders in a
timely manner to improve the quality of life of these patients.
Additional research is necessary to enhance our comprehension of the
prevalence of various neuropsychiatric symptoms linked with the long
COVID-19 syndrome in South America. In order to achieve this
the of
methodologies is pivotal in enabling a comprehensive evaluation of

objective, implementation standardized diagnostic
symptom prevalence and their correlated factors among the South
American population. This approach will enable significant cross-

comparisons with studies conducted in different geographical settings.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Author contributions

FP-E, NJ-M, AL-R, BG, VV-R, and CA-D: conceptualization.
MC-L: search strategy. FP-F, NJ-M, AL-R, BG, MC-L, VV-R, and
CA-D: selection. FP-F, NJ-M, AL-R, and BG: extraction. AL-R, BG,
and MC-L: quality. MC-L, VV-R, and CA-D: analysis and data
gathering, cleaning, and analysis. VV-R and CA-D: supervising
processes. All authors contributed to the article and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1163989/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1163989
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1163989/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1163989/full#supplementary-material

Perea-Florez et al.

References

1. World Health Organization (WHO) (2023). Coronavirus (COVID-19) dashboard.
Available at: https://covid19.who.int (Accessed February 10, 2023).

2. The Lancet Null. COVID-19 in Latin America-emergency and opportunity. Lancet
Lond Engl. (2021) 398:93. doi: 10.1016/S0140-6736(21)01551-8

3. Carod-Artal FJ. Post-COVID-19 syndrome: epidemiology, diagnostic criteria and
pathogenic mechanisms involved. Rev Neurol. (2021) 72:384-96. doi: 10.33588/
rn.7211.2021230

4. World Health Organization (WHO) (2023). Coronavirus disease (COVID-19): post
COVID-19 condition. Available at: https://www.who.int/news-room/questions-and-
answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition ~ (Accessed
February 10, 2023).

5. Davis HE, McCorkell L, Vogel JM, Topol EJ. Long COVID: major findings,
mechanisms and recommendations. Nat Rev Microbiol. (2023) 21:133-46. doi: 10.1038/
$41579-022-00846-2

6. Centers for Disease Control and Prevention (CDC) (2022). Post-COVID
conditions among adult COVID-19 survivors aged 18-64 and >65 years—United States,
March 2020-November 2021. https://www.cdc.gov/mmwr/volumes/71/wr/mm7121el.
htm (Accessed February 10, 2023).

7. Centers for Disease Control and Prevention (CDC) (2023). Post-COVID
conditions. Centers for Disease Control and Prevention. Available at: https://www.
cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html (Accessed August
22,2023).

8. Mazza MG, De Lorenzo R, Conte C, Poletti S, Vai B, Bollettini I, et al. Anxiety and
depression in COVID-19 survivors: role of inflammatory and clinical predictors. Brain
Behav Immun. (2020) 89:594-600. doi: 10.1016/j.bbi.2020.07.037

9. Taquet M, Luciano S, Geddes JR, Harrison PJ. Bidirectional associations between
COVID-19 and psychiatric disorder: retrospective cohort studies of 62 354 COVID-19
cases in the USA. Lancet Psychiatry. (2021) 8:130-40. doi: 10.1016/
$2215-0366(20)30462-4

10. Badenoch JB, Rengasamy ER, Watson C, Jansen K, Chakraborty S, Sundaram RD,
et al. Persistent neuropsychiatric symptoms after COVID-19: a systematic review and
meta-analysis. Brain Commun. (2022) 4:fcab297. doi: 10.1093/braincomms/fcab297

11. Sampogna G, di Vincenzo M, Giallonardo V, Perris F, Volpicelli A, del Vecchio V,
et al. The psychiatric consequences of long-COVID: a scoping review. ] Pers Med. (2022)
12:1767. doi: 10.3390/jpm12111767

12. Zeng N, Zhao Y-M, Yan W, Li C, Lu Q-D, Liu L, et al. A systematic review and
meta-analysis of long term physical and mental sequelae of COVID-19 pandemic: call
for research priority and action. Mol Psychiatry. (2023) 28:423-33. doi: 10.1038/
541380-022-01614-7

13. Premraj L, Kannapadi NV, Briggs J, Seal SM, Battaglini D, Fanning J, et al. Mid and
long-term neurological and neuropsychiatric manifestations of post-COVID-19
syndrome: a meta-analysis. J Neurol Sci. (2022) 434:120162. doi: 10.1016/j.
jns.2022.120162

14. Schou TM, Joca S, Wegener G, Bay-Richter C. Psychiatric and neuropsychiatric
sequelae of COVID-19—a systematic review. Brain Behav Immun. (2021) 97:328-48.
doi: 10.1016/j.bbi.2021.07.018

15. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ. (2009) 339:b2535.
doi: 10.1136/bm;j.b2535

16. Santos WMD, Secoli SR, Piischel VAA. The Joanna Briggs institute approach for
systematic reviews. Rev Lat Am  Enfermagem. (2018) 26:¢3074. doi:
10.1590/1518-8345.2885.3074

17. Freeman MEF, Tukey JW. Transformations related to the angular and the square
root. Ann Math Stat. (1950) 21:607-11. doi: 10.1214/aoms/1177729756

18. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. (1986)
7:177-88. doi: 10.1016/0197-2456(86)90046-2

19. Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of prevalence. J
Epidemiol Community Health. (2013) 67:974-8. doi: 10.1136/jech-2013-203104

20. Hultcrantz M, Rind D, Akl EA, Treweek S, Mustafa RA, Iorio A, et al. The GRADE
working group clarifies the construct of certainty of evidence. ] Clin Epidemiol. (2017)
87:4-13. doi: 10.1016/j.jclinepi.2017.05.006

21.Castaneda MER, Espinoza HSC. Factores relacionados con el estrés
postraumético en pacientes con alta médica por la COVID-19. Rev Cuba Med Mil.
(2022) 51:02202128.

22. Rojas Cirdenas C, Noguera Ramos VE, Florez Jurado C, Péez Prieto JL, Sanjuan
Ganem M, Ortiz Acevedo R, et al. Chronic care for patients with post-COVID-19
syndrome after discharge from an intensive care unitCuidados prolongados de pacientes
com sindrome p6s-COVID-19 ap6s internagio em unidade de terapia intensiva. Educ
Med Salud. (2022) 46:e43. doi: 10.26633/RPSP.2022.43

23. Huarcaya-Victoria J, Alarcon-Ruiz CA, Barzola-Farfan W, Cruzalegui-Bazan C,
Cabrejos-Espinoza M, Aspilcueta-Montoya G, et al. One-year follow-up of depression,
anxiety, and quality of life of Peruvian patients who survived COVID-19. Qual Life Res.
(2023) 32:139-49. doi: 10.1007/s11136-022-03208-w

Frontiers in Psychiatry

10.3389/fpsyt.2023.1163989

24. Todt BC, Szlejf C, Duim E, Linhares AOM, Kogiso D, Varela G, et al. Clinical
outcomes and quality of life of COVID-19 survivors: a follow-up of 3 months post
hospital discharge. Respir Med. (2021) 184:106453-3. doi: 10.1016/j.rmed.2021.106453

25. Ferreira JC, Moreira TCL, de Aratjo AL, Imamura M, Damiano RE, Garcia ML,
et al. Clinical, sociodemographic and environmental factors impact post-COVID-19
syndrome. ] Glob Health. (2022) 12:05029. doi: 10.7189/jogh.12.05029

26. Damiano RE, Caruso MJG, Cincoto AV, de Almeida Rocca CC, de Paddua Serafim
A, Bacchi P, et al. Post-COVID-19 psychiatric and cognitive morbidity: preliminary
findings from a Brazilian cohort study. Gen Hosp Psychiatry. (2022) 75:38-45. doi:
10.1016/j.genhosppsych.2022.01.002

27. Battistella LR, Imamura M, de Pretto LR, van Cauwenbergh SKHAA, Delgado
Ramos V, Saemy Tome Uchiyama S, et al. Long-term functioning status of COVID-19
survivors: a prospective observational evaluation of a cohort of patients surviving
hospitalisation. BMJ Open. (2022) 12:€057246. doi: 10.1136/bmjopen-2021-057246

28. Henriquez-Beltran M, Labarca G, Cigarroa I, Enos D, Lastra ], Nova-Lamperti E,
et al. Sleep health and the circadian rest-activity pattern four months after COVID-19.
] Bras Pneumol. (2022) 48:¢20210398. doi: 10.36416/1806-3756/¢20210398

29. Arisi GM. Nervous and immune systems signals and connections: cytokines in
hippocampus physiology and pathology. Epilepsy Behav. (2014) 38:43-7. doi: 10.1016/j.
yebeh.2014.01.017

30. Abdelghani M, Alsadik M, Abdelmoaty A, Atwa S, Said A, Hassan M. Sleep
disturbances following recovery from COVID-19: a comparative cross-sectional study
in Egypt. East Mediterr Health ] Rev Sante Mediterr Orient Al-Majallah Al-Sihhiyah Li-
Sharq Al-Mutawassit. (2022) 28:14-22. doi: 10.26719/emh;j.22.006

31. Vanderlind WM, Rabinovitz BB, Miao 1Y, Oberlin LE, Bueno-Castellano C,
Fridman C, et al. A systematic review of neuropsychological and psychiatric sequalae of
COVID-19: implications for treatment. Curr Opin Psychiatry. (2021) 34:420-33. doi:
10.1097/YCO.0000000000000713

32. EPRS (2021). European parliamentary research service. The informal economy
and coronavirus in Latin America. Available at: https://www.europarl.europa.eu/
thinktank/en/document/EPRS_BRI(2021)690587 (Accessed August 22, 2023).

33. OECD (2020). Policy responses to coronavirus (COVID-19). COVID-19 in Latin
America and the Caribbean: an overview of government responses to the crisis.
Available at: https://www.oecd.org/coronavirus/policy-responses/covid-19-in-latin-
america-and-the-caribbean-an-overview-of-government-responses-to-the-
crisis-0a2dee41/ (Accessed August 22, 2023).

34. Jorge WB, United Nations Development ProgrammeCamacho A, Del Carpio XV,
Hernandez P, Meléndez M, et al. (2022). Long COVID: the extended effects of
the pandemic on labor Markets in Latin America and the Caribbean. World Bank.
Available at: https://documents.worldbank.org/en/publication/documents-reports/
documentdetail/099900007072289098/P1758390cd83e707b0845f0450936b8882b
(Accessed February 10, 2023).

35. Cid C, Marinho M. L (2022). Dos aios de pandemia de COVID-19 en América
Latina y el Caribe: reflexiones para avanzar hacia sistemas de salud y de proteccion social
universales, integrales, sostenibles y resilientes. CEPAL.

36. Hiser SL, Fatima A, Ali M, Needham DM. Post-intensive care syndrome (PICS):
recent updates. J Intensive Care. (2023) 11:23. doi: 10.1186/s40560-023-00670-7

37.Nanwani-Nanwani K, Lopez-Pérez L, Giménez-Esparza C, Ruiz-Barranco I,
Carrillo E, Arellano MS, et al. Prevalence of post-intensive care syndrome in
mechanically ventilated patients with COVID-19. Sci Rep. (2022) 12:7977. doi: 10.1038/
§41598-022-11929-8

38.Ley H, Skorniewska Z, Harrison PJ, Taquet M. Risks of neurological and
psychiatric sequelae 2 years after hospitalisation or intensive care admission with
COVID-19 compared to admissions for other causes. Brain Behav Immun. (2023)
112:85-95. doi: 10.1016/.bbi.2023.05.014

39. de Miranda DAP, Gomes SVC, Filgueiras PS, Corsini CA, Almeida NBE, Silva RA,
et al. Long COVID-19 syndrome: a 14-months longitudinal study during the two first
epidemic peaks in Southeast Brazil. Trans R Soc Trop Med Hyg. (2022) 116:1007-14. doi:
10.1093/trstmh/trac030

40. Tausch A, e Souza RO, Viciana CM, Cayetano C, Barbosa J, Hennis AJM.
Strengthening mental health responses to COVID-19 in the Americas: a health policy
analysis and recommendations. Lancet Reg Health Am. (2022) 5:100118. doi: 10.1016/j.
lana.2021.100118

41. Zila-Velasque JP, Grados-Espinoza P, Coba-Villan N, Quispe-Chamorro J, Taipe-
Guillén YE Pacheco E, et al. Mental disorders and level of resilience in eight high-
altitude cities of Peru during the second pandemic wave: a multicenter population-based
study. Int ] Environ Res Public Health. (2023) 20:519. doi: 10.3390/ijerph20010519

42.Izquierdo-Condoy JS, Fernandez-Naranjo R, Vasconez-Gonzélez E, Cordovez S,
Tello-de-la-Torre A, Paz C, et al. Long COVID at different altitudes: a countrywide
epidemiological analysis. Int ] Environ Res Public Health. (2022) 19:14673. doi: 10.3390/
ijerph192214673

43. Savovi¢ ], Turner RM, Mawdsley D, Jones HE, Beynon R, Higgins JPT, et al.
Association between risk-of-bias assessments and results of randomized trials in

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1163989
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://covid19.who.int
https://doi.org/10.1016/S0140-6736(21)01551-8
https://doi.org/10.33588/rn.7211.2021230
https://doi.org/10.33588/rn.7211.2021230
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition
https://doi.org/10.1038/s41579-022-00846-2
https://doi.org/10.1038/s41579-022-00846-2
https://www.cdc.gov/mmwr/volumes/71/wr/mm7121e1.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7121e1.htm
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/S2215-0366(20)30462-4
https://doi.org/10.1016/S2215-0366(20)30462-4
https://doi.org/10.1093/braincomms/fcab297
https://doi.org/10.3390/jpm12111767
https://doi.org/10.1038/s41380-022-01614-7
https://doi.org/10.1038/s41380-022-01614-7
https://doi.org/10.1016/j.jns.2022.120162
https://doi.org/10.1016/j.jns.2022.120162
https://doi.org/10.1016/j.bbi.2021.07.018
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1590/1518-8345.2885.3074
https://doi.org/10.1214/aoms/1177729756
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1136/jech-2013-203104
https://doi.org/10.1016/j.jclinepi.2017.05.006
https://doi.org/10.26633/RPSP.2022.43
https://doi.org/10.1007/s11136-022-03208-w
https://doi.org/10.1016/j.rmed.2021.106453
https://doi.org/10.7189/jogh.12.05029
https://doi.org/10.1016/j.genhosppsych.2022.01.002
https://doi.org/10.1136/bmjopen-2021-057246
https://doi.org/10.36416/1806-3756/e20210398
https://doi.org/10.1016/j.yebeh.2014.01.017
https://doi.org/10.1016/j.yebeh.2014.01.017
https://doi.org/10.26719/emhj.22.006
https://doi.org/10.1097/YCO.0000000000000713
https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2021)690587
https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2021)690587
https://www.oecd.org/coronavirus/policy-responses/covid-19-in-latin-america-and-the-caribbean-an-overview-of-government-responses-to-the-crisis-0a2dee41/
https://www.oecd.org/coronavirus/policy-responses/covid-19-in-latin-america-and-the-caribbean-an-overview-of-government-responses-to-the-crisis-0a2dee41/
https://www.oecd.org/coronavirus/policy-responses/covid-19-in-latin-america-and-the-caribbean-an-overview-of-government-responses-to-the-crisis-0a2dee41/
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099900007072289098/P1758390cd83e707b0845f0450936b8882b
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099900007072289098/P1758390cd83e707b0845f0450936b8882b
https://doi.org/10.1186/s40560-023-00670-7
https://doi.org/10.1038/s41598-022-11929-8
https://doi.org/10.1038/s41598-022-11929-8
https://doi.org/10.1016/j.bbi.2023.05.014
https://doi.org/10.1093/trstmh/trac030
https://doi.org/10.1016/j.lana.2021.100118
https://doi.org/10.1016/j.lana.2021.100118
https://doi.org/10.3390/ijerph20010519
https://doi.org/10.3390/ijerph192214673
https://doi.org/10.3390/ijerph192214673

Perea-Florez et al.

cochrane reviews: the ROBES meta-epidemiologic study. Am ] Epidemiol. (2018)
187:1113-22. doi: 10.1093/aje/kwx344

44.da Silva FCT, Neto MLR. Psychiatric symptomatology associated with
depression, anxiety, distress, and insomnia in health professionals working in
patients affected by COVID-19: a systematic review with meta-analysis. Prog

Frontiers in Psychiatry

14

10.3389/fpsyt.2023.1163989

Neuro-Psychopharmacol Biol Psychiatry. (2021) 104:110057. doi: 10.1016/j.
pnpbp.2020.110057

45. Khatun A, Tamilanban T, Chitra V. Psychiatric manifestations of COVID-19: a
literature review. CNS Neurol Disord Drug Targets. (2023) 22:892-905. doi: 10.217
4/1871527321666220701152821

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1163989
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1093/aje/kwx344
https://doi.org/10.1016/j.pnpbp.2020.110057
https://doi.org/10.1016/j.pnpbp.2020.110057
https://doi.org/10.2174/1871527321666220701152821
https://doi.org/10.2174/1871527321666220701152821

	Prevalence and incidence of neuropsychiatric disorders in post hospitalized COVID-19 patients in South America: a systematic review and meta-analysis
	1. Introduction
	2. Methods
	2.1. Terms and definitions
	2.2. Data sources
	2.3. Eligibility criteria
	2.4. Study selection and data extraction
	2.5. Risk of bias assessment
	2.6. Statistical analysis
	2.7. Certainty of evidence

	3. Results
	3.1. Search results
	3.2. Characteristics of included studies
	3.3. Risk of bias of the studies included
	3.4. Qualitative analysis
	3.4.1. Prevalence
	3.4.2. Incidence
	3.5. Quantitative analysis
	3.6. Subgroup analysis
	3.7. Sensitivity analysis
	3.8. Certainty of evidence

	4. Discussion
	4.1. High percentage of informal economy
	4.2. Governmental pandemic control measures
	4.3. Profound blow to the economic sector
	4.4. Deficiencies in healthcare systems and access to medical care in SA
	4.5. Sources of heterogeneity
	4.6. Limitations
	4.7. Conclusion

	Data availability statement
	Author contributions

	References

