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Abstract: The COVID-19 pandemic raised concerns about increased mental health 
morbidity, yet limited evidence exists on how demand for mental health care manifested 
in primary care settings during this period. This study evaluated cases of anxiety and 
depression with conclusive ICD-10 diagnoses recorded in medical records, examining 
associations with age group, sex, and the pre- versus pandemic context. The sample 
consisted of 8,365 individuals (6,038 females, 2,316 males; mean age 45.5±16.1 years) 
who sought spontaneous medical care at Basic Health Units (BHUs) between the pre-
pandemic period (2019; n=2,600) and the pandemic period (2020-2022; n=5,755). Contrary 
to expectations, no significant increase was observed in the proportion of consultations 
for anxiety (P=0.7) and depression (P=0.4) during the COVID-19 pandemic compared to 
the pre-pandemic period. However, significant shifts within subgroups were identified: 
elderly individuals (≥65 years; n=1,382) showed 82% higher odds of depression compared 
to younger adults, while males had 12% higher odds of anxiety compared to females. 
These findings reveal that while the pandemic did not lead to a proportional increase in 
formal mental health diagnoses at primary care level, it was associated with significant 
demographic shifts particularly higher depression risk among the elderly and elevated 
anxiety risk among males.

Key words: Elderly, Depression episodes, Healthcare, mental disorders, Pandemic.

INTRODUCTION
Mental disorders induced by the COVID-19 
pandemic are a general concern, however, 
there is limited research on the epidemiology 
of mental disorders during the COVID-19 
pandemic, reflecting the mental suffering 
caused by social isolation and the fear of illness 
and hospitalization experienced by populations 
worldwide. Additionally, mental disorders 
are long-term conditions, and the impact of 
the COVID-19 pandemic on these disorders 
may extend the effects of the pandemic on 
public health well beyond what was initially 

anticipated (Adorjan & Stubbe 2023). A study 
highlights that during the first two weeks of the 
COVID-19 outbreak, the psychological impact was 
classified as moderate to severe, with moderate 
to severe anxiety symptoms reported at 28.8% 
and moderate to severe stress levels reaching 
a prevalence of 8.1%. Thus, it is concluded 
that the pandemic has had negative effects, 
resulting in epidemiological and psychological 
impacts on society and diverse populations 
(Baron et al. 2020). Among the mental disorders 
presented, anxiety is primarily characterized 
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by the anticipation of danger, tension, and 
a vague and uncomfortable feeling. Another 
mental disorder focused on depression, which 
can manifest as a syndrome, affecting mood 
and causing irritability, lack of pleasure, and 
apathy. It is characterized by profound sadness 
or an abnormal affective state in response 
to routine stimuli such as situations of loss, 
defeat, disappointment, and other adversities 
such as exacerbation of sympathetic activity 
and restlessness (Del Porto 1999). According to 
a study on anxiety and depression, links to viral 
diseases, anxiety, and mood disorders are among 
the most prevalent mental health conditions in 
both low- and middle-income countries, as well 
as in high-income countries (Coughlin 2012). A 
study carried out with 3,323 Brazilians during the 
pandemic indicated high levels of stress in 60% 
of the population assessed, with 57.5% reporting 
anxiety and 26% reporting depression (Lipp & 
Lipp 2020).

Before the pandemic, the Brazilians (adults) 
who did not present symptoms of insomnia and 
started to present symptoms, and 48% of those 
who already had symptoms of insomnia had 
worsened their symptoms. Elderly individuals 
frequently reported feeling sad or depressed, 
and this psychological fragility was compounded 
by the group’s high mortality rates during the 
pandemic, a factor that may have contributed 
to intense anxiety among this population (Bafail 
2022). Youngsters presented twice as many 
sleep disorders when compared with elderly, 
and females presented twice as much anxiety 
and nervousness than male (Barros et al. 2020). 
A higher prevalence of anxiety symptoms was 
detected in female workers, with a significant 
association being observed between symptoms 
of anxiety and depression and the fact that 
they felt worried about the pandemic (Guillen-
Burgos et al. 2022). Thus, we still cannot leave 
aside the social and comprehensive health 

issues of the elderly, in which social isolation 
may be a key factor, which can cause serious 
psychological issues in the elderly population 
(Hammerschmidt & Santana 2020).

There is a lack of evidence regarding how the 
demand for common mental disorders (anxiety/
depression) manifested in Primary Health Care 
(PHC) settings specifically at Basic Health Units 
(BHUs) in Brazil during the pandemic. BHUs 
function as the gateway to the healthcare system 
and manage the community’s spontaneous 
demand for care. Understanding this scenario 
is crucial for informing public policy planning. 
Therefore, this study has two main research 
questions: 1) Was there an increase in mental 
health diagnoses (anxiety and depression) 
during the pandemic years compared to the 
pre-pandemic period in patients seeking care 
at BHUs? 2) Are there significant associations 
between age group, sex, and the distribution 
of these diagnoses? Based on global trends, 
we hypothesized a significant increase in both 
conditions during the pandemic, with differential 
patterns by age and sex. The objective of this 
research was to analyze cases of anxiety and 
depression (coded by International Classification 
of Diseases, 10th Revision - ICD-10) recorded in 
BHU medical records between 2019 and 2022, 
examining associations with sex, age group, and 
the pre- versus pandemic periods. 

Finally, the objective of this research was 
to analyze mental disorders such as anxiety 
and depression, using ICD-10, associated with 
gender and age group in the period before and 
during the COVID-19 pandemic.

MATERIALS AND METHODS
Study Design and Eligibility criteria
This study is characterized as an observational, 
descriptive, analytic, retrospective, and cross-
sectional research. Its results were obtained 
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using the database of medical records from 
individuals who sought treatment spontaneously 
in Basic Health Units (BHU) located in the city 
of Lajeado, Vale do Taquari (Taquari Valley), Rio 
Grande do Sul State, Brazil.

Basic Health Units (BHUs), known as 
“Unidades Básicas de Saúde (UBS)” (in 
Portuguese) in Brazil, constitute the foundational 
operational infrastructure and primary point 
of contact within the Brazilian Unified Health 
System (Sistema Único de Saúde - SUS). They 
represent geographically defined, community-
oriented facilities delivering essential, 
comprehensive, and continuous Primary Health 
Care (PHC) services to an enrolled population 
within a specific territory. BHUs operationalize 
the principles of universal access, equity, and 
integrality by providing a defined package of 
health actions encompassing health promotion, 
disease prevention, diagnosis, treatment, 
rehabilitation, palliative care, and health 
surveillance. Core functions include managing 
prevalent acute and chronic conditions, prenatal 
and child health programs, immunization, health 
education, and acting as the system’s gatekeeper 
for coordinating referrals to higher levels of 
specialized care. Service delivery typically 
relies on multidisciplinary teams, comprising 
physicians, nurses, nursing assistants, and 
community health agents, often supplemented 
by oral health teams and other professionals 
(Brasil 2012).

For the inclusion criteria, the following 
criteria were used: individuals over 18 years old, 
who sought medical care, due to a complaint of 
symptoms of mental disorders and confirmed 
their diagnosis with a treatment prescription. 
Only medical records that were complete with 
personal data, including age, sex, the main 
complaint and diagnosis described by the 
medical doctor, were included. The exclusion 
criteria were incomplete medical records.

Study population
The population of this study was defined 
as individuals who sought medical care on 
spontaneous demand in BHU, located in the city 
of Lajeado, Vale do Taquari (Taquari Valley), Rio 
Grande do Sul State, Brazil. The pre-pandemic 
period was defined as January 1, 2019, to March 
31, 2020, and the pandemic period as April 1, 
2020, to December 31, 2022. This established two 
distinct stages: before and during the COVID-19 
pandemic. It is important to note that this study 
did not assess COVID-19 infection status among 
participants. The association investigated refers 
to the temporal context of the pandemic (pre-
pandemic vs. pandemic periods) rather than 
individual infection history. Therefore, the 
findings reflect changes in mental health service 
utilization and diagnoses during the pandemic 
period, irrespective of whether patients were 
infected with SARS-CoV-2.

Data collection
Data collection from electronic medical 
records occurred through data collection on 
the SIGSS platform (Integrated Health Services 
Management System), used in the study location 
for the management and records of health 
professionals. Data were collected, such as 
sex, age, neighborhood where the individual 
lived, date of appointment and ICD-10 of the 
disease. Then, it was defined the psychiatric 
disorder: anxiety and depression, through 
conclusive medical diagnosis. This research 
was carried out after authorization from the 
Lajeado health department. The researchers 
obtained authorization from the coordination 
of the Health Secretariat via NUMESC/Núcleo 
Municipal de Educação em Saúde Coletiva de 
Lajeado (Municipal Center for Public Health 
Education of Lajeado).
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Data Analysis
The collected data were stored in an Excel 
spreadsheet. Statistical analysis was performed 
using the statistical programs JAMOVI (Version 
2.3) [Computer Software] (2022) and R Core 
Team (2021). To determine the period before 
the pandemic, appointments were considered 
until March/2020, while the period during the 
pandemic was determined from April/2020 
to December/2022. As the period during the 
pandemic was longer, some statistical analyzes 
considered segmentation by year (2019, 2020, 2021 
and 2022). Age group categorization (youngsters: 
18-35 years; adults: 36-64 years; elderly: >65 
years) was based on previous epidemiological 
studies on mental health during the COVID-19 
pandemic (Barros et al. 2020, Bafail 2022).

Non-parametric samples analyzed in the 
independent groups were expressed as mean 
± Standard deviation using the Brunner-
Munzel Test. Data on categorical variables 
(sex; age group) as well as disease categories 
for depression and anxiety according to ICD-10 
were analyzed using the Chi-square test (χ²) 
with adjusted z residual, using as standard 
criteria for post- hoc the residual value of ±1.96. 
To evaluate associations of factors such as age 
Group, sex and period of consultation in the 
outcomes of anxiety (No/Yes) and depression 
(No/Yes), Generalized Linear Binomial Logistics 
Models were used, respecting the premises of 
the analysis through diagnosis of collinearity 
(Tolerance and VIF). The 2019 year was used as 
a reference in Logistic Regression. To determine 
the most appropriate model, the lowest value of 
the Akaike information criterion (AIC) was used. 
P<0.05 was considered statistically significant 
for all analyses, and Odds Ratio and Confidence 
Interval (CI) were at 95%.

Ethical approval
The project was approved, under number 
6.159.072, by the Research Ethics Committee 
of Univates (COEP/Univates), following the 
guidelines of Resolution nº 466, of December 
12, 2012, of the National Council of Health. This 
study was registered in the Plataforma Brasil and 
in compliance with the Brazilian General Data 
Protection Law (LGPD – Law No. 13.709/2018) The 
researchers, in turn, undertook to maintain the 
confidentiality of the information collected. At 
all the research stages, the ethical principles set 
forth in Resolution nº 466/2012 of the Ministry 
of Health were observed (2012), in addition, 
according to this Resolution, this study does not 
require the use of the written informed consent 
form (WICF).

RESULTS
General results
A total of 8,365 individuals who met the selection 
criteria were analyzed. The mean age of the 
population sampled was 45.5±16.1 (median 44; 
IQR: 32-58), with 6,038 (72.3%) female and 2,316 
(27.7%) male, showing a significant difference 
in sex ratio (P<0.001).  The mean age of females 
was 44.9±15.8 (median: 44; IQR: 32-57) and 
47±16.8 (median: 46; IQR: 33-60) for males, with 
a minimum age of 18 for both sexes and a 
maximum of 92 for males and 95 for females. 
The Brunner-Munzel statistical test identified 
a significant difference in age between sexes 
(Statistics = 4.76; d.f.=3923; p<0.001).

Pre and pandemic period
An increased number of individuals who needed 
services because of depression and anxiety 
was verified, between before and during the 
pandemic. Before the pandemic (2019), 2,600 
appointments were observed (31.1%) and 
during the pandemic period (2020-2022) there 
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were 5,755, representing 68.9% of the sample 
(P<0.001). When separated by year, it was also 
observed a significant difference, being in 2019 
(1657 appointments), 2020 (1479), 2021 (2060) and 
2022 (3160) (X2=817; d.f. =3; P<0.001).

There was no association between 
notifications per year and anxiety (X2=1.39; d.f.=3; 
P=0.70) and depression (X2=2.91; d.f.=3; P=0.40) 
disorders.  When including the specific ICDs 
for each disorder, it was possible to verify a 
significant difference between the proportions 
(Table I). That is, it was observed that there 
was a greater frequency of cases of anxiety 

assigned as “anxiety disorder, unspecified” in 
2019, “adjustment disorders” in 2020, and the 
diagnosis of “Generalized anxiety disorder” in 
2022. In other frequencies between the two 
periods evaluated, there was no significant 
difference. For depression, cases of “Depressive 
Episode” were more frequent in 2022, while 
“Other depressive episodes,” “Moderate 
depressive episode,” “Severe depressive episode 
without psychotic symptoms,” and “Depressive 
episode, unspecified” were the most frequently 
reported diagnoses in 2019. “Mild depressive 
episode” was most frequent in 2020 and 2021.

Table I. Distribution of observed and expected frequencies of specific anxiety and depression diagnoses 
(International Classification of Diseases, 10th Revision [ICD-10] codes) by year of consultation (2019-2022).

Variables (ICD-10) / Year 2019 
N (%)* 2020 2021 2022 P value

Depression (Yes/No) 508(30.7)/ 
1149 (69.3)

466(31.5)/ 
1013 (68.5)

636(30.9)/ 
1424 (69.1)

926(29.3)/ 
2234 (70.7)

X2=2.91; d.f.=3; 
P=0.40

Depressive episode (F.32) 264 (15.9) 127 (8.6) 315 (15.3) 650 (20.6)

Other depressive episodes (F.32.8) 3 (0.2) 0 (0) 0 (0) 0 (0)

Moderate depressive episode (F.32.1) 4(0.2) 0 (0) 0 (0) 0 (0)

Mild depressive episode  (F.32.0) 208 (12.6) 335 (22.7) 321 (15.6) 273 (8.6) X2=388.79; 
d.f.=27; P<0.001

Mixed anxiety and depressive disorder 
(F.41.2) 1 (0.1) 0 (0) 0 (0) 0 (0)

Severe depressive episode with psychotic 
symptoms (32.3) 1 (0.1) 0 (0) 0 (0) 1 (0.0)

Severe depressive episode without 
psychotic symptoms (F32.2) 2 (0.1) 0 (0) 0 (0) 0 (0)

Depressive episode, unspecified (F.32.9) 24 (1.4) 0 (0) 0 (0) 0 (0)

Bipolar affective disorder (F.31) 1 (0.1) 0 (0) 0 (0) 0 (0)

Anxiety (Yes/No) 1144(69.1)/ 
512(30.9)

1012 (68.4)/ 
467(31.6)

1424(69.1)/ 
636 /(30.9)

2213(70)/ 
947(30)

X2=1.39; d.f.=3; 
P=0.70

Generalized anxiety disorder (F.41.1) 971 (58.6) 882 (59.6) 1217 (59.1) 1943 (61.5)

Anxiety disorder, unspecified (F.41.9) 6 (0.4) 0 (0) 0 (0) 0 (0)

Adjustment disorders (F.43.2) 0 (0) 2 (0.1) 0 (0) 0 (0) X2=60.26; 
d.f.=21; P<0.001

Panic disorder [episodic paroxysmal 
anxiety] (F.41.0) 165 (10) 128 (8.7) 205 (10) 257 (8.1)

Other anxiety disorders (F.41) 2 (0.1) 0 (0) 2 (0.1) 13 (0.4)

Post-traumatic stress disorder (F.43.1) 0 (0) 0 (0) 0 (0) 1 (0.0)
* % within Year.
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Regarding depression, the ICD-10 most 
reported in patients were “Depressive episode”, 
followed by “Mild depressive episodes”, both 
before and during the pandemic. For the Anxiety 
categories, “Generalized anxiety disorder”, 
followed by “episodic paroxysmal anxiety” [panic 
disorder] regardless of the individuals assessed.

When evaluating the relationship between 
sex and depression (Yes/No) and anxiety (Yes/
No), there was no association between sex 
and depression (X2=3.36; d.f.=1; P=0.06; OR =0.9; 
CI95% =0.815-1.005) (Figure 1a) and anxiety 
(X2=2.84; d.f.=1; P=0.09; OR =1.09; CI95%=0.98-1.21) 
(Figure 1b). When analyzed by year, a significant 
association was observed between sex and 
consultation frequency (χ² = 176.63; df = 3; p < 
0.001), with the frequency of consultations for 
females being higher than predicted in 2019, 
2020, and 2021, and lower than anticipated in 
2022 (Table II). Regarding males, the frequency 
was only higher than projected in 2022, while 
in 2019, 2020, and 2021, a lower frequency of 
appointments was anticipated (Table II).

A significant association was observed 
between age group and depression (χ²=73.3; 
df=2; p<0.001), with a higher frequency in elderly 
individuals. For anxiety, a significant association 
was also observed (χ²=74.5; df=2; p<0.001), with 
higher frequencies in youngsters and adults.

Furthermore,  when evaluating the 
relationship between the age group and the 
years of the appointment period, a significant 
relationship was observed between these factors 
(X2=85.21; d.f.=6; P<0.001) (Figure 2ab). The elderly 
demonstrated a higher frequency expected in 
the year 2022 (N=538), while youngsters showed 
a higher frequency observed in the years 2019 
(N=568) and 2021 (N=699) using the adjusted z 
residual.

When using Binomial Logistic Regression 
for the outcome variables anxiety (Yes/No) 
and depression (Yes/No), we can assume that, 

elderly are 45% less likely to experience anxiety 
than youngsters (X2=74.85; d.f.=2; OR=0.55; 95% 
CI:0.48-0.64; P<0.001), and males have 12% 
higher odds of experiencing anxiety compared 
to females (X2=3.87; d.f.=1; OR:1.12; 95%CI: 1.01-1.25; 
P<0.05). When referring to the probability of a 
clinical condition, both youngsters’ females and 
males showed 70.7% and 72.9% of experiencing 
anxiety, respectively. While for the elderly, 
those probabilities are lower (57% and 59.6%, 
respectively) (Figure 3; Table III).

Males had 11% lower odds of depression 
compared to females (OR=0.89; 95% CI: 0.80-
0.99; p=0.042), while elderly individuals had 
82% higher odds compared to younger adults 
(OR=1.82; 95% CI: 1.57-2.10; p<0.001). With regard 
to the probability of an experiencing depression, 
both females and males who are elderly showed 
42.7% and 40%, respectively, while for the 
youngsters, those probabilities are lower (29.1% 
and 26.8%, respectively) (Figure 4; Table IV). It is 
worth noting that the years of study using the 
pre-pandemic year (2019) as a reference did not 
show association with both clinical conditions 
of anxiety (X2=2.47; d.f.=3; P=0.48) and depression 
(X2=4.26; d.f.= 3; P=0.23).

DISCUSSION
The primary aim of this study was to investigate 
whether the COVID-19 pandemic was associated 
with an increased demand for mental health 
care related to anxiety and depression at Basic 
Health Units. Global literature on collective 
traumatic events consistently reports a rise in 
mental health disorders following such crises 
(Keya et al. 2023). Surprisingly, our findings did 
not corroborate this trend: although the absolute 
number of consultations increased significantly 
between 2019 and 2022 (from 2,600 to 5,755), 
the proportion of consultations specifically 
attributed to anxiety and depression showed 
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no significant association with the year of care. 
This discrepancy between our results and the 
broader epidemiological literature warrants 
careful examination. Several hypotheses may 
explain the absence of a proportional increase in 

anxiety and depression diagnoses in this primary 
care setting. First, underdiagnosis and barriers 
to healthcare access during the pandemic 
likely played a crucial role. Mental disorders 
are subject to considerable underdiagnosis 

Figure 1. Alluvial diagrams showing the distribution of depression (a) and anxiety (b) diagnoses according to age 
group (youngsters: 18-35 years; adults: 36-64 years; elderly: >65 years) and sex (F: female; M: male). The width of 
each flow is proportional to the number of individuals. 
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even under normal circumstances a Brazilian 
study estimated a 63.6% underdiagnosis rate 
for depression (Faisal-Cury et al. 2022), and only 
one-third of anxiety cases are estimated to be 
correctly diagnosed (DeMartini et al. 2019). The 
pandemic exacerbated this problem: health 
systems became overwhelmed, BHUs redirected 
resources to COVID-19 management, and 
individuals with mild to moderate symptoms 
may have avoided seeking care due to fear of 

contagion (Haileamlak 2021). Consequently, the 
true prevalence of mental health suffering may 
have increased without a corresponding increase 
in formal diagnoses. Second, the distinction 
between population-based symptom surveys 
and service-based diagnoses is critical. Studies 
reporting high rates of anxiety and depression 
during the pandemic (e.g., Barros et al. 2020, Lipp 
& Lipp 2020) typically assessed self-reported 
symptoms in the general population, whereas 

Table II. Depression and anxiety categories according to cases reported in the county of Lajeado, Rio Grande do 
Sul between the years 2019 and 2022.

Sex/ Year 2019 2020 2021 2022 Total

Female

Anxiety 892 (78)* 761 (75.2) 1087 (76.3) 1414 (63.9) 4154 (71.7)**

Depression 405 (79.7) 362 (77.7) 502 (79.1) 598 (64.6) 1867 (73.6)

Male

Anxiety 252 (22) 251 (24.8) 337 (23.7) 799 (36.1) 1639 (28.3)

Depression 103 (20.3) 104 (22.3) 133 (20.9) 328 (35.4) 668 (26.4)
* N(%) within Year. Only “Yes” cases were reported for the anxiety and depression.
** % referring to each condition compared to variable sex.

Figure 2. Stacked column graphs representing the frequency of anxiety (a) and depression (b) notifications by year 
(2019-2022), age group, and sex. F: female; M: male. Statistical significance was assessed using chi-square tests 
with adjusted standardized residuals (|z| > 1.96 indicating cells contributing to overall association). 
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our study captured conclusively diagnosed 
cases in individuals who actively sought care. 
The gap between these two measures symptoms 
versus formal diagnoses may have widened 
during the pandemic due to reduced healthcare 
engagement. Third, the profile of spontaneous 
demand at BHUs may have shifted. Patients 
with chronic, pre-existing mental health 
conditions may have continued their follow-
up appointments, while individuals with new-
onset, pandemic-related anxiety may have 
sought alternative care channels (pharmacies, 
emergency rooms, or informal support), thereby 

diluting the proportion of new psychiatric 
diagnoses recorded in BHU databases. 

Depression and Aging
However, the characteristics of the elderly 
population, in which the highest increase in 
the number of appointments at the BHUs was 
observed during the pandemic period, can lead us 
to some hypotheses. Still about underdiagnosis, 
depression in the elderly seems to be especially 
a victim of this condition, and as this is a 
significant part of the sample to be consulted at 
the BHUs during the pandemic period, this trend 

Table III. Marginal means estimated from the interaction of the independent variables sex (F/M) and age group 
(youngsters; adult; elderly) for the anxiety reported between 2019 and 2022.

Sex Age Group Probability Standard Error CI 95%

F Youngsters 0.707 0.009 0.688-0.725

Adult 0.701 0.007 0.686-0.715

Elderly 0.570 0.015 0.539-0.601

M Youngsters 0.729 0.011 0.705-0.751

Adult 0.722 0.010 0.701-0.743

Elderly 0.596 0.017 0.562-0.630

Figure 3. Predicted 
probability (with 95% 
confidence intervals) 
of receiving an anxiety 
diagnosis, based on the 
interaction between 
sex and age group in 
individuals seeking 
care at Basic Health 
Units (2019-2022). 
Probabilities were derived 
from binomial logistic 
regression models 
adjusting for year of 
consultation.
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may have been exacerbated (Allan et al. 2014). 
Although depression is a disorder with already 
well-defined and delimited characteristics, in 
the case of the elderly, it can have an atypical 
manifestation. The symptoms detected can 
often be attributed to the natural psychosocial 
processes of aging, such as distancing from 
the social circle and changing roles in family 
dynamics (Crowther & Ninan 2023). In addition 
to the unusual presentation, depression in the 
elderly often tends to be attributed to natural 
changes in old age. The context in which the 
elderly live frequently includes social isolation 

due to separation from family and close social 
circles (Birrer & Vemuri 2004). Considering the 
context of the pandemic, a possibility to be 
considered is that an atypical depression in 
an even more atypical context may tend to go 
unnoticed by the eyes of a health professional. 
Beyond diagnostic bias, structural factors related 
to healthcare delivery during the pandemic likely 
contributed to the patterns observed. These 
include reduced health-seeking behavior among 
individuals with mild to moderate symptoms 
due to fear of contagion, prioritization of acute 
and COVID-related complaints in BHUs, and 

Figure 4. Predicted 
probability (with 95% 
confidence intervals) of 
receiving a depression 
diagnosis, based on the 
interaction between 
sex and age group in 
individuals seeking care 
at Basic Health Units 
(2019-2022). Probabilities 
were derived from 
binomial logistic 
regression models 
adjusting for year of 
consultation.

Table IV. Marginal means estimated from the interaction of the independent variables sex (F/M) and age group 
(youngsters; adult; elderly) for the depression reported from 2019 to 2022.

Sex Age Group Probability Standard Error CI 95%

F Youngsters 0.291 0.009 0.272-0.309

Adult 0.297 0.007 0.283-0.312

Elderly 0.427 0.015 0.397-0.458

M Youngsters 0.268 0.011 0.246-0.292

Adult 0.275 0.010 0.254-0.296

Elderly 0.400 0.017 0.367-0.435
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disruption of follow-up consultations essential 
for monitoring and diagnosing chronic mental 
health conditions (Haileamlak 2021). The elderly, 
who may have required more frequent in-person 
visits, were disproportionately affected by these 
service delivery changes.

In the context of these findings to the results 
of the study, these characteristics allow us to 
infer some possibilities about the relationship 
between the elderly population and depression 
and social isolation caused by the pandemic. 
The elderly population faced pre-existing 
vulnerabilities to social isolation prior to the 
pandemic due to retirement, bereavement, and 
reduced social networks (Cotterell et al. 2018). 
Rather than suggesting they were ‘used to’ 
isolation, the pandemic likely amplified these 
existing vulnerabilities without necessarily 
translating into increased service utilization, 
possibly due to the barriers to healthcare access 
discussed above. Therefore, the context of the 
pandemic may not have caused significant 
differences in depressive conditions. Still, there 
is the bias of underdiagnosis in the elderly, 
which may have caused the pandemic as 
another contextual element that often masks or 
discredits symptoms of depression.

Male Depression
Still considering a bias towards a possible 
underdiagnosis of depression, the data 
obtained on the male population observed in 
the study also leaves room for investigating this 
possibility. Firstly, it is important to highlight 
that the prevalence of depression in males is 
already typically observed to be lower than that 
in females in multiple studies. Then, the results 
observed here do not differ from an already well-
defined pattern regarding depressive disorder 
(Abate 2013). However, several observed factors 
corroborated the hypothesis of underdiagnosis 
of depression in males, including the higher 

rate of suicide and addictive and risky 
behaviors in general in males, which are at least 
contradictory when compared to the observed 
rate of depression (Shi et al. 2021). In the context 
of this study, where the search for care came 
from the patient, including his own perception 
of symptoms and of what qualify as symptoms 
of mental disorders, many of the factors that are 
estimated to contribute to the underdiagnosis of 
depression in males become especially relevant. 
Depressive disorder in males often presents 
an atypical picture and is certainly influenced 
by gender-specific socialization. The already 
observed phenomenon of male, in general, 
seeking less medical care than female can also 
be attributed to typical male socialization (Call 
& Shafer 2018). From this, hypotheses such 
as the accuracy of diagnostic tools and the 
patient’s contact with the health system become 
propositions to be investigated. On the one hand, 
diagnostic tools for depressive disorder may 
not be adjusted to the atypical manifestations 
observed in men with a traditional socialization, 
on the other hand, these men may not seek out 
the health system on their own.

Anxiety and sex
While the lower numbers of depressive disorders 
in men observed in this study are in line with 
expectations, the numbers observed in anxiety 
differ considerably from the norm. Depressive 
disorder is not exclusive when talking about 
lower prevalence and underdiagnosis in males, 
however, contrary to the literature, in the sample 
collected, a higher rate of anxiety disorder 
was observed in male individuals. The higher 
prevalence of anxiety in females is a solid trend 
and continuously observed in recent studies 
with different populations, as in both articles 
published in respectively 2023 and 2024 that 
reinforce the same trend in two populations, one 
in Canada and the other in Nepal (Yeretzian et al. 
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2023, Shawon et al. 2024). It is estimated that the 
usual higher prevalence of anxiety in females 
has strong relationships with the social roles 
assigned, demonstrating a considerably greater 
predictive power than other factors (Arcand et 
al. 2020). Knowing this, two possibilities arise: 
that men registered more anxiety disorders 
than anticipated and that female registered 
fewer anxiety disorders than expected. Although 
females are usually more frequently diagnosed 
with mental disorders than men, it is important 
to highlight another relevant fact that can 
influence data collection on mental disorders in 
female: diagnostic error. The literature indicates 
that females are considerably more susceptible 
to diagnostic errors than males and mental 
disorders are no exception (Mahajan et al. 2020). 
An additional consideration is the potential role 
of occupational exposure. During the pandemic, 
essential workers often overrepresented by males 
in sectors such as transportation, construction, 
and industrial labor faced continued in-person 
work, increasing their exposure to COVID-19-
related stressors and potentially contributing 
to elevated anxiety levels (Curtis et al. 2022). 
Unfortunately, occupational data were not 
available in this study and should be investigated 
in future research. 

Females in general have a greater tendency 
towards anxiety and the hypothesis of diagnostic 
inaccuracy is certainly valid, the findings of this 
study are not exclusive and the hypothesis that 
men have recorded more anxiety disorders than 
expected cannot be discarded. The finding that 
males had higher odds of anxiety may seem 
paradoxical given their lower propensity to seek 
care. However, it could reflect that when they 
do seek help, their symptoms are more severe 
or distressing, making a diagnosis more likely. 
Alternatively, the pandemic context may have 
lowered the threshold for men to seek help 
specifically for anxiety-related complaints, 

particularly those linked to media exposure and 
mortality concerns (Curtis et al. 2022).

Curtis et al. (2022) evaluated the relationship 
between media exposure about COVID-19 and 
anxiety, where males exhibited a stronger 
association and tendency to anxiety. Another 
study also addressed the issue of exposure 
to information about the pandemic and its 
consequences for anxiety, it found a higher 
association of anxiety in males (Saravanan et al. 
2020). One theory to explain this effect is that 
male were the biggest victims of the pandemic 
when it came to mortality and hospitalization, 
this information was widely disseminated in 
the pandemic numbers displayed by the media 
records (Curtis et al. 2022). The role of the media 
in covering the COVID-19 pandemic, perhaps 
the first major global event with such extensive 
coverage, is undeniable, and so the impact 
of this on mental health cannot be ignored. 
Therefore, It can be hypothesized that this new 
trend regarding anxiety and its distribution by 
sex may be the result of a new form of contact 
with situations that cause anxiety, which 
changes the impact of the situation on the 
affected populations.

Depressive episodes and categorization pro-
blems
Quest ions  about  poss ib le  cases  of 
underdiagnosis and even diagnostic error when 
it comes to mental disorders such as depression 
and anxiety bring our focus to the way these 
disorders are diagnosed and classified. 
Regarding diagnoses by ICD-10, we can infer that 
the proportion of diseases categorized changed 
significantly before and during the pandemic, 
especially when it comes to depression, since 
during the pandemic the variability of ICD-
10 decreased, with most cases classified by 
“Depressive episodes” (F32). It is worth noting 
that the classification of depressive episodes 
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itself has already been discussed multiple 
times, and its accuracy has been criticized. The 
classification is based on time limits and the 
severity of symptoms, which themselves vary 
over time, and the main criticism of this strategy 
is the inconsistency of the information obtained 
and the possible loss of information (Patten 
2023). In addition to the already criticized 
arbitrariness of the classification, the variables 
evaluated themselves may have been harmed in 
the context of the pandemic, especially regarding 
the duration of symptoms, which is directly 
linked to the classification as a depressive 
episode. The assessment of the duration of 
symptoms may have had its accuracy distorted 
by the overload of health centers during the 
pandemic period, which reduced the possibility 
of access to health professionals, thus making 
it difficult to monitor symptoms over multiple 
appointments (Haileamlak 2021). Furthermore, 
the classification of major depressive disorder 
is rarely made immediately and categorization 
as a depressive episode is generally the initial 
diagnosis that eventually evolves throughout 
follow-up. Then, something that may have been 
made impossible by the context of the COVID-19 
pandemic (Ng et al. 2016).

The persistent underdiagnosis is evident 
in the atypical presentations in the elderly and 
males, while the changing profile of spontaneous 
demand is reflected in the increased odds of 
depression among the elderly, a group that 
continued to seek care. Finally, the discrepancy 
between our service-based data and population 
symptom surveys reinforces that the pandemic’s 
psychological impact may not have been fully 
captured in primary care records, highlighting 
a critical gap between suffering and formal 
diagnosis.

Unspecified anxiety in the context of COVID-19
As for Anxiety, the proportions remain similar 
between the two periods except for “Unspecified 
Anxiety Disorder”, and during the pandemic no 
more diagnoses of this nature were made. The 
finding makes sense when considering that 
“Unspecified Anxiety Disorder” is an umbrella 
term used for disorders that do not meet the 
criteria for other classifications (Sakurai et al. 
2023). Furthermore, the diagnosis and definition 
of anxiety are extremely context-dependent, with 
generalized anxiety, phobias, social phobia, and 
agoraphobia being not only dependent on the 
range of symptoms presented, but also on the 
situation in which they are inserted (Ströhle et 
al. 2018). With the scale and day-to-day effects of 
the COVID-19 pandemic, it is possible to assume 
that for most anxious patients, it fulfilled the 
role of the context in which anxiety symptoms 
are inserted. Thus, with such an event affecting 
the collective, it is possible to infer that it is 
natural to attribute anything related to anxiety 
to the context in which the patient is inserted, 
which impacts the diagnosis of unspecified 
anxiety disorders.

Limitations
This study has several limitations that should 
be considered when interpreting the findings. 
First, the data were derived from a single 
municipality in southern Brazil, which may limit 
generalizability to other regions or countries with 
different healthcare structures and pandemic 
experiences. Second, the analysis relied on 
medical records and conclusively diagnosed 
cases, which likely underestimates the true 
prevalence of mental distress particularly 
given the well-documented underdiagnosis of 
anxiety and depression in primary care (Faisal-
Cury et al. 2022, DeMartini et al. 2019). Third, the 
observational, cross-sectional design precludes 
causal inferences about the pandemic’s effect 



GLADIS R. TOLFO et al.	 COVID-19 ON DEPRESSION AND ANXIETY

An Acad Bras Cienc (2026) 98(Suppl. 1)  e20250850  14 | 16 

on mental health. Fourth, we could not assess 
COVID-19 infection status, symptom severity, 
treatment received, or longitudinal outcomes 
of diagnosed conditions. Fifth, the classification 
of “pre-pandemic” versus “pandemic” periods 
using March 2020 as a cutoff may not capture the 
full complexity of the pandemic’s phased impact 
on mental health, including potential delayed 
effects. Sixth, occupational and socioeconomic 
data were not available, limiting our ability to 
examine these potential confounders. Finally, 
the study period ended in December 2022, 
and longer-term follow-up is needed to assess 
whether the mental health consequences of the 
pandemic will emerge in primary care settings 
in subsequent years. 

CONCLUSIONS
This study reveals that, among individuals 
seeking spontaneous care at Basic Health 
Units in a Brazilian municipality, there was no 
proportional increase in formal diagnoses of 
anxiety and depression during the first three 
years of the COVID-19 pandemic. This finding 
contrasts with the expected surge in mental 
health morbidity reported in population-based 
symptom surveys and highlights a critical 
gap between psychological distress and its 
recognition within primary healthcare systems. 
The absence of such an increase likely reflects 
pandemic-related barriers to healthcare access, 
the overwhelmed state of health services, 
and the well-documented phenomenon of 
underdiagnosis of mental disorders, particularly 
in primary care settings. Despite this overall 
stability, significant shifts within demographic 
subgroups were observed: elderly individuals 
demonstrated substantially higher odds of 
depression, while males showed unexpectedly 
higher odds of anxiety. These patterns suggest 
that the pandemic’s mental health impact was 

not uniformly distributed and that traditional 
risk factors may have been reconfigured 
during this global crisis. From a public health 
perspective, our findings underscore the need 
for proactive mental health screening in primary 
care, particularly targeting vulnerable groups 
such as the elderly, and for strengthening 
health information systems to better capture 
the true burden of psychological distress during 
health emergencies. Future research should 
investigate whether the delayed mental health 
consequences of the pandemic will emerge 
in primary care settings in subsequent years, 
as well as explore the specific mechanisms 
underlying the elevated anxiety risk observed 
in males.
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