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Abstract 

Background

COVID-19 produced a detrimental effect on mental health that could not be appro-

priately addressed due to a reduced accessibility of healthcare services, as patients 

with socioeconomic vulnerabilities faced the largest barriers in accessing healthcare 

during the pandemic.

This study aimed to investigate emergency department (ED) accesses with a psychi-

atric diagnosis before and after COVID-19, with a specific focus on the role of socio-

economic factors.

Methods

This is a multicentre longitudinal retrospective study that involves a population-based 

open cohort of residents and National Health Service (NHS)beneficiaries aged ≥ 10, 

enrolled in three large Italian areas from 1 January 2018 to 31 December 2021 

(n = 5,159,363). The primary outcome of interest was the First Mental Health Emer-

gency Access (FMHEA); sex, age, deprivation level, citizenship and groups of 

diagnosis were considered as covariates. Crude incidence rates were calculated 

comparing the two time periods (pre- and post-COVID-19) by each covariate. In the 

context of interrupted time series (ITS), incidence rate ratios (IRR) of FMHEAs with 

95%CI were estimated via an ITS analysis using a step-change negative binomial 

model. Temporal trend of FMHEAs was investigated through an ITS analysis on their 

monthly numbers.
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Results

During follow-up, 56,762 FMHEAs were observed. The multivariate analysis showed 

that before COVID-19, the rate of FMHEA was higher among the highly deprived 

(IRR: 1.28; 95%CI:1.22.-1.35 for highest vs lowest deprivation level), females, people 

aged ≤24 and ≥85 and immigrants. A significant interaction between the COVID-19 

period and deprivation level was found: the probability of reduced FMHEA increased 

with the deprivation level. The greater impact of COVID-19 was found in the central 

age classes resulting in a reduction in the differences in FMHEA rates by age in the 

post-Covid-19 period.

Conclusion

COVID-19 reduced incidence rates of ED accesses, but increased socioeconomic 

inequalities in the use of ED for mental health disorders.

Introduction

Since the World Health Organization (WHO) declared the COVID-19 pandemic in 
March 2020, countries worldwide implemented massive public health measures such 
as social distancing, isolation of infected patients and their contacts, and closure of 
non-urgent health services, schools, non-essential business, and gathering places. As 
a result, COVID-19 produced a profound socioeconomic crisis [1], particularly in those 
with pre-existing socioeconomic disadvantages [2,3]. The effects of the COVID-19 
pandemic and its socioeconomic sequelae on mental health have been extensively 
explored, with findings suggesting that adverse, though short lasting, consequences 
may develop [4–6], especially in vulnerable subsets of the population [7–9].

While the mental health burden among the population increased, delivery of men-
tal health care was challenged by workforce shortages and burnout in mental health-
care providers related to increased workload and safety concerns [10]. Therefore, 
the number of psychiatric visits decreased during the first wave of COVID-19 across 
European countries [11]. In Italy, 13% of Community Mental Health Services closed, 
and 25% reduced their opening hours during the early pandemic phase. Moreover, 
most day hospitals, which provide close clinical monitoring to subacute patients, were 
closed when lockdown was declared. As a result, all activities except urgent consul-
tations and compulsory treatments were significantly limited [12]. Reduced access to 
healthcare is proven to have been unequal as it penalized the most deprived individ-
uals and migrants [13]. Unlike community and inpatient services, emergency depart-
ments (ED) remained available throughout the pandemic period, with no significant 
restriction. Therefore, investigating accesses to EDs for mental health conditions 
could provide useful insight into mental health needs throughout the COVID-19 
pandemic phases. In Italy, few studies have investigated ED use for mental health 
complaints, although a decrease in ED visits for psychiatric conditions during the first 
wave has been shown [14], as has an increase in the incidence of ED accesses for 
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any medical condition [15]. However, large population-based studies assessing the effect of COVID-19 on ED accesses 
and the role of socioeconomic inequalities are lacking.

This study aimed to investigate differences between pre- and post-COVID-19 in the use of EDs for psychiatric disor-
ders, with a specific focus on the role of socioeconomic factors.

Methods

This study is a longitudinal retrospective study, part of the larger COVID-19 and Mental Health (CoMeH) multicentre col-
laborative project, aimed at evaluating the impact of the COVID-19 pandemic on the use of mental health facilities in Italy, 
with a specific focus on the role of socioeconomic and citizenship status.

The CoMeH study has been promoted by the National Epidemiologic Observatory for Equity in Health (OENES) of the 
National Institute for Health, Migration and Poverty (INMP) and involves

the Tuscany Regional Health Agency (RHA), the Bergamo Local Health Authority (LHA), and the Rome 2 LHA. RHA 
covers NHS beneficiaries of the whole Tuscany Region, while Bergamo LHA and Rome 2 LHA refer to the health authori-
ties covering the city of Bergamo and the largest part of the municipality of Rome, respectively. These three centres cover 
nearly 10% (almost 6 million people) of Italian National Health Service (NHS) beneficiaries.

For the aim of the CoMeH project, we enrolled an open cohort of subjects starting from 01 January 2018, with enrol-
ment until the end of December 2024. Data in the present study are updated to 31 December 2021 and were accessed on 
September 5, 2022.

The cohort was created retrospectively from the Municipal Registries and the General Practitioner (GP) Registries of 
each participating centre. Inclusion criteria were age ≥ 10 years, having been a resident for at least two years before enrol-
ment in any of the centres’ catchment areas, and being assisted by an NHS GP.

Cohort exit criteria were (i) end of the planned period (31 December 2021) (ii) death, or (iii) emigration, whichever 
occurred first. Given the open cohort design, individuals who exited the cohort for emigration could be re-admitted if they 
resettled in the health centres’ catchment areas. A more detailed description of the study protocol has been published 
previously [16].

Outcomes

The main outcomes of the study were the incidence of the first ED access of individuals with a psychiatric condition (First 
Mental Health Emergency Access–FMHEA), either as a primary diagnosis or associated with any other medical condition. 
We considered as incident accesses, those events without any other access for any of the above-mentioned ICD-9 CM 
codes in the two years prior to the event date.

We also included the secondary diagnosis, as some psychiatric acute episodes may lead to severe medical conse-
quences which could be the main reason for urgent access (i.e., a patient with a depressive episode with a first diagnosis 
of traumatic injury due to suicide attempt). Psychiatric diagnosis was based on the International Classification of Disease, 
9th Revision, Clinical Modification (ICD-9-CM). Specifically, we grouped the psychiatric diagnoses into 15 clinical catego-
ries, as listed in Table 1. Data on FMHEAs were retrieved through the emergency care information system.

Covariates

The sociodemographic information of the individuals enrolled in the cohort was retrieved from the municipal population 
registers. Age, sex, citizenship, municipality, and deprivation index were considered as covariates. Subjects were classi-
fied into six classes based on their age at the time of FMHEA: < 24, 25–34, 35–64, 65–74, 75–84, and >85 years. Dif-
ferences in socioeconomic status were investigated using the national deprivation index, an area-based index which is 
calculated for each census tract as the sum of five standardized indicators and categorized into quintiles: low education 
level (% of the population with elementary school education or less); unemployment (% of the working age population that 
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is unemployed or searching for first job); no ownership of dwelling (% of dwellings that are rented); single-parent fami-
lies (% of single-parent families with minor children making up one household); residential occupant density (population 
per 100 square meters). A deprivation level was attributed to each subject through a record linkage with the census tract 
of residence. As census tracts are very small areas, the deprivation index can be considered a good proxy of individual 
socioeconomic status. Higher deprivation levels correspond to lower socioeconomic conditions.

In order to investigate the impact of the pandemic on the immigrant population, the cohort was stratified based on citi-
zenship into Italians and immigrants. All the residents in Italy without Italian citizenship were considered as immigrants. In 
Italy, citizenship rather than country of birth is considered the best proxy of immigrant status, at least when assessing the 
most recent immigrations [17]; in fact, immigrants can obtain Italian citizenship only either by marriage or by application 
after from three to 10 consecutive years of legal residence. Moreover, children born in Italy to foreign parents can obtain 
citizenship after their 18th birthday. Immigrants from highly developed countries (HDCs) were included in the Italians group 
as they accounted for only about 5% of the foreign resident population in the cohort and generally have a health profile 
comparable to that of the native population; immigrants from high migratory pressure countries (HMPCs) made up the 
immigrants group [18].

In order to allow comparisons between the post and the pre pandemic trends, the study period was divided in two 
phases: pre-COVID-19 (from January 2018 to February 2020) and post-COVID-19 (from March 2020, when the WHO 
declared the COVID-19 pandemic, to December 2021).

Ethics and privacy

The study protocol was approved by the ethics committee of the Italian National Institute of Health (Istituto Superiore di 
Sanità; protocol n. 0029105, July 25, 2022). Authorization for the use of anonymized data was obtained from the Data 
Protection Officers of each participating centre according to EU regulation 2016/679.

Privacy protection was ensured by assigning each individual a validated anonymous patient identifier so that multiple 
data sources could be linked, thereby making it possible to follow up enrolled subjects. Any personally identifiable informa-
tion was hidden from individual records. Authors did not have access to information that could identify individual partici-
pants during or after data collection.

Table 1.  Classification of psychiatric conditions based on ICD9 CM codes of diagnosis.

Group of diagnoses ICD9 CM Codes

Delirium/Mental Confusion 291.0, 292.81, 293.0, 293.1, 298.2

Dependencies 291-292, 303-305

Dissociation 300.10-300.15, 300.6

Eating Disorders 307.1, 307.5, 307.50, 307.51

Anxiety Disorders 293.84, 293.89, 300.00-300.02, 300.09, 300.20-
300.23, 300.29, 300.3, 300.5

Sleep Disorders 307,4

Mood Disorders 293.83, 296, 298.0, 300.4, 309.1, 311

Personality Disorders 301

Schizoaffective Disorder 295,7

Unspecified Psychoses 293.81, 293.82, 298, 298.1, 298.4, 298.8, 298.9, 
299.90, 299.91

Adjustment Disorders 309 (except 309.81)

Post-Traumatic Stress and related Disorders 308, 309.81

Somatization 300.7, 300.8, 307.8

Schizophrenic Spectrum 295, 295.0-295.6, 295.8-295.9, 297.0-297.9, 298.3

https://doi.org/10.1371/journal.pone.0324305.t001
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Statistical analysis

Baseline demographic and socioeconomic characteristics of the CoMeH study cohort and of the FMHEAs identified during 
the follow-up are described as frequencies and percentages.

To assess the effect of the pandemic on FMHEAs, crude incidence rates per 100,000 person-days with 95%CI were 
calculated overall and comparing the two time periods (pre-COVID-19 and post-COVID-19) by sex, age class, deprivation 
level, citizenship, and diagnosis.

In order to identify the impact of the COVID-19 outbreak on FMHEAs, we conducted two types of analysis, both in the 
context of interrupted time series (ITS).

In the first analysis, incidence rate ratios (IRR) of FMHEAs with 95%CI were estimated via an ITS analysis using a 
step-change negative binomial model. The model was built taking into account the presence of over-dispersion, with the 
log person-time of follow-up for each group as offset and adjusted for age class, sex, a binary period term (pre-pandemic 
and pandemic), citizenship, deprivation level, a linear time variable to account for trends, and a categorical calendar 
month variable to identify any seasonal effect. Moreover, to assess the effect of citizenship and deprivation level on the 
FMHEA trend before and after the pandemic outbreak, two interaction terms–between citizenship and time period and 
between deprivation level and time period–were included. The interaction between age and time period was also tested.

In the second analysis, the impact of the pandemic on the temporal trend of FMHEAs was investigated, estimating 
IRR, overall and stratified by sex, age class, citizenship, deprivation level, and diagnosis. Only diagnoses accounting for 
at least 150 ED accesses were analysed. The ITS analysis was conducted on the monthly number of FMHEAs. D19], 
ata were detrended using Loess regression and smoothing, and seasonality was tested [19]. If the presence of seasonal 
effects was identified, an adjustment was performed. The change in slope from the pre-pandemic to the pandemic period 
was tested using Poisson segmented regression with Newey-West standard errors to account for autocorrelation and het-
eroscedasticity. The pre-COVID-19 trend, the immediate effect of the outbreak of the pandemic, and the post-COVID-19 
trend were evaluated. All statistical analyses were performed using SAS 9.3 and R Studio (version 4.1.3).

Results

Baseline characteristics of the study population and of FMHEAs are described in Table 2.
Overall, 5,159,363 subjects were enrolled in the cohort between 1 January 2018 and 31 December 2021. During  

follow-up, 56,762 FMHEAs were observed (1.1% of the population).
Compared to the general population, the patients accessing the ED with a psychiatric diagnosis were more frequently 

the youngest (19.5% vs 13.4% aged ≤24 years) and females (58.3% vs 52.2%), while the distributions by deprivation level 
and citizenship were similar.

Anxiety Disorders were the most frequent diagnoses (44%), followed by Somatization (12.2%), Delirium/Mental Confu-
sion (10.6%), Unspecified Psychoses (8.6%), and Mood Disorders (8.1%).

Table 3 reports crude incidence rates of FMHEAs in the periods pre- and post-COVID-19, overall and by sex, age, 
deprivation level, citizenship, and group of diagnoses. Rates of FMHEAs decreased after the outbreak of the pandemic, 
overall and for all subgroups of the population observed, although at different strengths in the different groups. In the 
pre-pandemic period, higher rates were observed as the deprivation level increased, while during the pandemic, sub-
jects living in areas with a high deprivation level experienced the highest reduction in rates. The youngest and the oldest 
patients had the highest rates of FMHEAs compared to other age classes in both periods, but the decrease after the 
outbreak of the pandemic was stronger in the central age classes. Immigrants from HMPCs had higher rates compared to 
Italians in the pre-pandemic period, but both groups experienced a similar reduction in rates during the pandemic. Analys-
ing rates by group of diagnoses, a decrease was observed for all groups, with the only exception being Eating Disorders 
(albeit with a low number of accesses), which increased after the outbreak of the pandemic.
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The results of the multivariate ITS analysis are shown in Table 4. Model 1 included two interaction terms, respectively 
between citizenship and time period and between deprivation level and time period; in Model 2, instead, the interaction 
between age and time period was tested. After adjusting for age, sex, deprivation level, and citizenship, both models 

Table 2.  Baseline characteristics of the study population and of first mental health emergency access.

Baseline characteristics Population First MH Emergency Access

N % N %

Total 5,159,363 56,762 1.10%

Age class

≤24 689,332 13.4% 11,061 19.5%

25-34 564,958 11.0% 7,033 12.4%

35-64 2,510,617 48.7% 23,700 41.8%

65-74 664,706 12.9% 5,530 9.7%

75-84 506,405 9.8% 6,446 11.4%

85+ 223,345 4.3% 2,992 5.3%

Sex

Males 2,466,975 47.8% 23,643 41.7%

Females 2,692,388 52.2% 33,119 58.3%

Deprivation level (quintiles)

Low 1,026,856 19.9% 10,442 18.4%

Middle-low 1,193,167 23.1% 12,839 22.6%

Middle 1,065,511 20.7% 12,080 21.3%

Middle- high 753,674 14.6% 8,582 15.1%

High 464,521 9.0% 5,888 10.4%

Missing data 655,634 12.7% 6,931 12.2%

Citizenship

Italians 4,614,768 89.4% 50,225 88.5%

Immigrants from HDCs 22,650 0.4% 199 0.4%

Immigrants from HPMCs 446,334 8.7% 5,661 10.0%

Missing data 75,611 1.5% 677 1.2%

Group of diagnoses

Delirium/Mental Confusion 6,038 10.6%

Dependencies 3,625 6.4%

Dissociation 181 0.3%

Eating Disorders 161 0.3%

Anxiety Disorders 24,968 44.0%

Sleep Disorders 52 0.1%

Mood Disorders 4,586 8.1%

Personality Disorders 441 0.8%

Schizoaffective Disorder 7 0.0%

Unspecified Psychoses 4,906 8.6%

Adjustment Disorders 682 1.2%

Post-Traumatic Stress and related Disorders 1,219 2.1%

Somatization 6,939 12.2%

Schizophrenic Spectrum 279 0.5%

Others 2,678 4.7%

https://doi.org/10.1371/journal.pone.0324305.t002
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confirmed a significant reduction in FMHEAs in the pandemic period compared to the pre-pandemic one (Model 1: 
IRR = 0.74 p < 0.001; Model 2: IRR = 0.69 p < 0.001). The probability of having an FMHEA increased by deprivation level in 
the pre-pandemic period. A significant interaction between the COVID-19 period and deprivation level was also observed 
(p of interaction term <0.001): the probability of reduced FMHEA increased with the deprivation level (Fig 1). Instead, a 
higher adjusted rate was observed for immigrants from HMPCs compared to Italians. All age classes except the oldest 

Table 3.  FMHEAs. Crude incidence rates *100,000 person-days by sociodemographic characteristics and group of diagnoses in pre- and post-
COVID-19 periods.

Pre COVID-19 Post COVID-19

Users Crude incidence rate (95% 
CI)*100,000 person-days

Users Crude incidence rate (95% 
CI)*100,000 person-days

Total 35,354 0.936 (0.926-0.946) 21,408 0.665 (0.657-0.674)

Sex

Males 14,459 0.802 (0.789-0.815) 9,184 0.597 (0.585-0.610)

Females 20,895 1.058 (1.043-1.072) 12,224 0.728 (0.715-0.741)

Age class

≤24 6,684 1.381 (1.348-1.414) 4,377 0.983 (0.954-1.013)

25-34 4,462 1.115 (1.083-1.148) 2,571 0.723 (0.695-0.751)

35-64 15,007 0.802 (0.79-0.815) 8,693 0.537 (0.526-0.548)

65-74 3,266 0.649 (0.627-0.672) 2,264 0.541 (0.519-0.564)

75-84 3,892 1.041 (1.008-1.074) 2,554 0.882 (0.848-0.917)

85+ 2,043 1.396 (1.336-1.458) 949 1.065 (0.999-1.135)

Deprivation level (quintiles)

Low 6,295 0.833 (0.813-0.854) 4,147 0.645 (0.626-0.665)

Middle-low 7,920 0.902 (0.882-0.922) 4,919 0.659 (0.641-0.678)

Middle 7,553 0.966 (0.944-0.988) 4,527 0.682 (0.662-0.702)

Middle-high 5,402 0.979 (0.953-1.006) 3,180 0.678 (0.655-0.702)

High 3,866 1.135 (1.099-1.171) 2,022 0.705 (0.674-0.736)

Citizenship

Italians+Immigrants from HDCs 31,443 0.915 (0.905-0.926) 18,981 0.654 (0.645-0.663)

Immigrants from HMPCs 3,425 1.180 (1.141-1.220) 2,236 0.830 (0.796-0.865)

Group of diagnoses

Delirium/Mental Confusion 3,480 0.092 (0.089-0.095) 2,558 0.080 (0.076-0.083)

Dependencies 2,355 0.062 (0.06-0.065) 1,270 0.039 (0.037-0.042)

Dissociation 111 0.003 (0.002-0.004) 70 0.002 (0.002-0.003)

Eating Disorders 74 0.002 (0.002-0.002) 87 0.003 (0.002-0.003)

Anxiety Disorders 16,233 0.430 (0.423-0.436) 8,735 0.272 (0.266-0.277)

Sleep Disorders 28 0.001 (0-0.001) 24 0.001 (0-0.001)

Mood Disorders 2,974 0.079 (0.076-0.082) 1,612 0.050 (0.048-0.053)

Personality Disorders 302 0.008 (0.007-0.009) 139 0.004 (0.004-0.005)

Schizoaffective Disorder 4 0 (0−0) 3 0 (0−0)

Unspecified Psychoses 2,792 0.074 (0.071-0.077) 2,114 0.066 (0.063-0.069)

Adjustment Disorders 424 0.011 (0.01-0.012) 258 0.008 (0.007-0.009)

Post-Traumatic Stress and related Disorders 792 0.021 (0.02-0.022) 427 0.013 (0.012-0.015)

Somatization 4,857 0.129 (0.125-0.132) 2,082 0.065 (0.062-0.068)

Schizophrenic Spectrum 175 0.005 (0.004-0.005) 104 0.003 (0.003-0.004)

https://doi.org/10.1371/journal.pone.0324305.t003
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Table 4.  Results of ITS multivariate regression models. Adjusted incidence rate ratios and 95%CI of FMHEAs.

Model1 Model2

Predictors IRR CI p IRR CI p

Time period (ref. Pre-COVID-19)

Post-COVID-19 0.74 0.70–0.79 <0.001 0.69 0.65–0.73 <0.001

Time (continuous) 1.00 1.00–1.00 0.173 1 1.00–1.00 0.153

Study Month (ref. January)

February 0.97 0.92–1.02 0.236 0.97 0.92–1.02 0.235

March 0.91 0.86–0.96 0.001 0.91 0.86–0.96 0.001

April 0.94 0.89–0.99 0.020 0.94 0.89–0.99 0.019

May 1.05 0.99–1.10 0.101 1.05 0.99–1.10 0.097

June 1.24 1.18–1.31 <0.001 1.24 1.18–1.31 <0.001

July 1.24 1.18–1.31 <0.001 1.24 1.18–1.31 <0.001

August 1.19 1.13–1.25 <0.001 1.19 1.13–1.25 <0.001

September 1.09 1.03–1.15 0.002 1.09 1.03–1.15 0.002

October 0.99 0.94–1.04 0.684 0.99 0.94–1.04 0.679

November 0.96 0.91–1.02 0.17 0.96 0.91–1.02 0.166

December 0.95 0.90–1.01 0.083 0.95 0.90–1.01 0.083

Deprivation Level (ref. Low)

Middle-low 1.06 1.01–1.11 0.009 1.04 1.01–1.08 0.014

Middle 1.13 1.08–1.18 <0.001 1.10 1.06–1.13 <0.001

Middle-high 1.13 1.08–1.18 <0.001 1.09 1.05–1.13 <0.001

High 1.28 1.22–1.35 <0.001 1.19 1.14–1.24 <0.001

Citizenship (ref. Italians+HDCs)

Immigrants from HPMCs 1.24 1.19–1.29 <0.001 1.24 1.20–1.28 <0.001

Sex (ref. Females)

Males 0.79 0.78–0.81 <0.001 0.98 0.94–1.02 0.404

Age class (ref. ≤ 24)

25-34 0.78 0.75–0.81 <0.001 0.81 0.77–0.85 <0.001

35-64 0.57 0.55–0.59 <0.001 0.59 0.56–0.61 <0.001

65-74 0.50 0.48–0.53 <0.001 0.48 0.46–0.51 <0.001

75-84 0.81 0.78–0.85 <0.001 0.76 0.72–0.80 <0.001

85+ 1.04 0.99–1.09 0.128 1.02 0.96–1.08 0.546

Deprivation Level*Time period p < 0.001

Middle-low 0.96 0.90–1.03 0.261

Middle 0.93 0.87–0.99 0.025

Middle-high 0.91 0.85–0.98 0.013

High 0.82 0.76–0.89 <0.001

Citizenship *Time period p = 0.9

Immigrants from HPMCs 1.01 0.94–1.07 0.878

Age group *Time period p < 0.001

25-34 0.91 0.85–0.99 0.021

35-64 0.94 0.88–1.00 0.043

65-74 1.13 1.04–1.22 0.004

75-84 1.19 1.10–1.29 <0.001

85+ 1.06 0.95–1.17 0.279

https://doi.org/10.1371/journal.pone.0324305.t004
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showed lower probabilities of FMHEAs compared to the youngest class (≤ 24 years). When we tested the interaction 
between age and the COVID-19 period (Model 2), a significant effect modification was found, with a greater impact of 
COVID-19 in the central age classes (p interaction term <0.001): the effect resulted in a reduction in the differences in 
FMHEA rates by age in the post-Covid-19 period (Model 2, Fig 1).

The results of the analysis of trends in the monthly number of FMHEAs, overall and stratified by sex, age, deprivation 
level, and citizenship, are shown in Figs 2–6. Corresponding numerical estimates with 95% confidence intervals, together 
with analyses stratified by psychiatric diagnostic groups, are provided in S1 Table and S1 and S2 Figs.

Overall, the average number of monthly FMHEAs was 1182.5 (SD = 269.2). At the COVID-19 outbreak, overall FMHEAs 
significantly dropped (IRR: 0.636, 95%CI 0.481–0.840). In the post-COVID period, a moderate but significant increasing 
trend (IRR = 1.018, 95%CI 1.001–1.036) was observed, which exceeded the counterfactual line (Fig 2).

Fig 1.  Forest plot of the multivariate ITS analysis. Model 1: interaction between deprivation and time period and between citizenship and time period. 
Model 2: interaction between age and time period. Pre-COVID-19 refers to the coefficient of each level of predictor. Post-COVID-19 refers to the sum of 
the coefficient of each level of predictor and the interaction term between the predictor and COVID-19.

https://doi.org/10.1371/journal.pone.0324305.g001
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When FMHEAs were analysed based on the deprivation level, a significant immediate effect of COVID-19 was found 
for all the categories. Post-COVID-19, the monthly FMHEAs increased, but this increasing trend was significant only for 
those residing in less deprived areas (Fig 3).

When we explored differences by sex, a similar trend between males and females emerged. Indeed, in both cases, 
monthly FMHEAs significantly dropped at the COVID pandemic outbreak, followed by a post-COVID increase (Fig 4).

The same trend was found by age class, although the highest immediate effect of COVID-19 was found on the young-
est and the oldest subjects (IRR = 0.559, 95%CI 0.412–0.758 and IRR = 0.502, 95%CI 0.423–0.597, respectively) and 
when comparing the monthly number of FMHEAs by citizenship (Figs 5 and 6).

S1 and S2 Figs show the results of the ITS analysis for the monthly number of FMHEAs by group of psychiatric diag-
noses. In the pre-COVID-19 period, a significant decreasing trend was found for Anxiety Disorders, Mood Disorders, 
Personality Disorders, Dissociation, and Schizophrenic Spectrum. A significant drop in FMHEAs at the outbreak of the 
pandemic was observed for Delirium/Mental Confusion (−19%), Dependencies, and Post-Traumatic Stress and related 
Disorders (both −40%), Adjustment and Anxiety Disorders (both −35%), and Mood Disorders (−32%). A countertendency, 
Schizophrenic Spectrum showed a significant increase in FMHEAs (+21%). When evaluating post-COVID-19 trends, most 
diagnostic groups showed an increasing but not significant trend, with the curve not reaching the counterfactual curve at 
the end of the observational period (except for Dissociation). A significant post-COVID-19 trend was observed for monthly 
FMHEAs for Schizophrenic Spectrum, which remained above the expected trend.

Discussion

Our study investigated the effects of the COVID-19 pandemic on ED accesses related to a psychiatric condition in a 
large open cohort of NHS beneficiaries. Within this topic, we specifically focused on how COVID-19 differentially affected 
FMHEAs depending on deprivation level, citizenships, age, sex, and diagnosis.

Overall, we showed that COVID-19 reduced incidence rates of ED accesses by 26%. This effect was confirmed after 
adjusting for demographic and socioeconomic covariates. Monthly ED accesses dropped at the pandemic outbreak, and 

Fig 2.  Number of monthly FMHEAs before and during the COVID-19 pandemic. The figure shows the observed monthly FMHEAs over the study 
period. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed line: counterfactual scenario. Horizontal dashed 
line: pre-pandemic level.

https://doi.org/10.1371/journal.pone.0324305.g002
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progressively increased thereafter, until exceeding the counterfactual line. We observed that COVID-19 increased pre- 
existing differences across deprivation levels by exerting a stronger detrimental effect on highly deprived individuals. 
Among age classes, the elderly were the most affected by COVID-19 in terms of increased risk of access. The pandemic 
did not modify pre-existing differences in FMHEA risk between sexes or citizenship.

Our results are consistent with studies conducted in France and the UK [20,21], which observed a decrease in ED 
accesses at the pandemic onset, followed by an increase thereafter. A recent cross-country study on over 3 million ED 
accesses confirmed that a decrease had occurred in 2020 in highly developed countries [22]. On the other hand, other 

Fig 3.  Number of monthly FMHEAs before and during the COVID-19 pandemic by deprivation level. The figure shows the observed monthly 
FMHEAs over the study period across deprivation levels. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed 
line: counterfactual scenario. Horizontal dashed line: pre-pandemic level.

https://doi.org/10.1371/journal.pone.0324305.g003
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authors have shown an increase in ED accesses during COVID-19 [23,24]. Several reasons may contribute to the 
observed findings on ED use in our sample, including a variation in mental health needs across the pandemic waves 
and concerns about using healthcare services due to the fear of infections. Regarding this latter aspect, Sanmarchi and 
collaborators [25] observed an overall decrease in ED use in Italy, where the strongest effect was observed in regions 
were COVID-19 hit the hardest, including Lombardy and Tuscany. It is noteworthy that the trend of monthly ED accesses 
exceeded the counterfactual line in June 2021, when weekly COVID cases were steadily decreasing, and 34 million 

Fig 4.  Number of monthly FMHEAs before and during the COVID-19 pandemic by sex. The figure shows the observed monthly FMHEAs over the 
study period in males and females. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed line: counterfactual 
scenario. Horizontal dashed line: pre-pandemic level.

https://doi.org/10.1371/journal.pone.0324305.g004
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people had already received at least the first dose of COVID-19 vaccine. Therefore, we can expect that patients were less 
concerned about contracting the infection when using healthcare services. On the other hand, it is unlikely that reduced 
ED accesses during 2020 could be attributable to better mental health. Indeed, evidence from international studies points 
to an increase in self-reported depression and anxiety [26], and the prevalence and incidence of mental health conditions 
were also found to be slightly higher early in the pandemic [27].

We found inequalities in the risk of ED access for mental health conditions by deprivation level and citizenship.
Indeed, before COVID-19, the risk of FMHEAs went up as deprivation level increased. We can hypothesize that people 

living in more affluent areas used the ED for psychiatric emergencies less frequently either because they used other men-
tal healthcare services or because they carried a lower psychiatric burden. The extent to which area deprivation affects 
mental health has been extensively documented [28]. Neighbourhood deprivation has been associated with poor mental 
health [29], and area deprivation explains regional variance in psychiatric morbidity [30]. However, whether increased 
psychiatric burden in deprived individuals results in a modification of mental healthcare service use is controversial. A 
lower socioeconomic index has been associated with increased community service contacts in psychiatric patients [31], 
whereas a lower mental health service use in the nonclinical population has been reported both in children and adoles-
cents [32] and in the general population [33]. In studies specifically investigating ED use, deprivation has been suggested 
as a predisposing factor for access [34]. However, among specific socioeconomic factors, only unemployment could 
predict ED use for mental health conditions in the general population [35]. Differences in deprivation measures and social 
contexts may account for the observed discrepancies across studies.

The onset of the COVID-19 pandemic had a strong impact on the effects of deprivation on FMHEAs in that an inverse 
interactive effect was observed. Stronger effects of the pandemic were observed in people living in more deprived areas, 
so that pre-existing differences between deprivation levels were no longer observed after the pandemic outbreak. As the 

Fig 5.  Number of monthly FMHESAs before and during the COVID-19 pandemic by age. The figure shows the observed monthly FMHEAs over the 
study period by age class. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed line: counterfactual scenario. 
Horizontal dashed line: pre-pandemic level.

https://doi.org/10.1371/journal.pone.0324305.g005
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available evidence shows that poor socioeconomic conditions have been associated with an increased risk of developing 
psychiatric disorders after COVID-19 [36–38], an increased demand for psychiatric care would have been expected from 
highly deprived individuals. Whether and why these patients experienced limitations to ED use for psychiatric conditions 
when needed should be further investigated.

Immigrants from HMPCs showed a higher risk of ED access for psychiatric conditions than did Italians and immi-
grants from HDCs both before and after the COVID-19 outbreak. In both groups, rates of ED access decreased after the 

Fig 6.  Number of monthly FMHEAs before and during the COVID-19 pandemic by citizenship. The figure shows the observed monthly FMHEAs 
over the study period in Italians +Immigrants from HDCs and in Immigrants from HMPCs. Vertical dashed line: introduction of restrictions. Continuous 
line: trend over the years. Dashed line: counterfactual scenario. Horizontal dashed line: pre-pandemic level.

https://doi.org/10.1371/journal.pone.0324305.g006
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outbreak, and no interaction between COVID-19 and citizenship was detected. Evidence so far has shown that HMPCS 
immigrants are more likely to have psychiatric disorders [39], including because of the stress factors encountered during 
their migration path and their post-migration life conditions. As immigrants are less likely to use outpatient mental health 
services [40–43], the ED is the main health service where their mental health needs can be met. In addition, the lack of 
psychosocial support such as that provided by psychiatric outpatient services could facilitate relapse requiring urgent care.

FMHEA risk was higher in adolescents and young adults than in adults and the elderly, except those aged >85. Consid-
ering that most psychiatric disorders make their first appearance by an individual’s mid-20s [44], it is likely that increased 
ED referral is related to the acute onset of such conditions. COVID-19 hit the elderly (>64) stronger than it did other age 
classes, which is consistent with the increased vulnerability of older adults to the mental health effects of the pandemic 
[45] and their more challenging access to digital health [46], although, to our knowledge, this issue has not yet been 
extensively explored in the Italian context.

When we looked at the effect of sex, we observed that males had a lower risk of FMHEAs, and COVID-19 did not have 
any significant impact on this pattern. Sex differences in ED use for psychiatric conditions were found in previous studies, 
of which some pointed to an increased risk in females [47,48], while others to a decrease [49,50]. This difference between 
sexes could be explained by the fact that females are more likely to acknowledge psychological distress with respect to 
males, but they mostly seek help from primary care services [51].

ITS analysis of monthly trends is particularly useful to investigating the differential effect of COVID-19 on the basis of 
the psychiatric diagnosis. Consistent with previous evidence, we found no significant variation in psychotic- or personality 
disorder-related ED accesses before and after the pandemic, while anxiety and mood disorders decreased at the pan-
demic outbreak [52,53]. Regarding addiction-related FMHEAs, we found a drop after the outbreak, in contrast with another 
study that showed stable ED access across the pandemic waves [54]. Evidence so far points to an effect of COVID-19 
on rising ED referrals for eating disorders in the pandemic phase [55], especially in the youngest age class [56], which 
we did not find in our data. However, few FMEHAs were related to eating disorders in our sample, which does not make it 
possible to draw any conclusion. It is interesting to note that trauma-related- FMHEAs (PTSD and Adjustment Disorders) 
significantly declined after the outbreak of the pandemic and did not change in the months following the pandemic out-
break. These results may seem surprising as COVID-19 is a potentially traumatic event because it involves exposure to 
or anticipation of life-threating experiences [57]. However, we can expect that the ED be viewed as a potential trigger by 
patients with COVID-related PTSD and that they may therefore avoid it. In our study, PTSD-related FMHEAs remained 
consistently well below the counterfactual trend. Regarding somatization, we observed a drop, followed by a steep and 
significant increase, which deserves further follow-up. Indeed, an increased prevalence of somatic symptoms in infected 
individuals has been repeatedly documented, suggesting that somatization may be directly related to SARS-CoV2 infec-
tion [58–61]. Also, it has been suggested that long COVID could represent a somatic syndrome [62]; indeed, having 
persistent COVID symptoms has been associated with more somatization [63].

The main strength of this study is its design, which allowed us to follow up a large cohort of about 6 million people, 
which represents nearly 10% of the Italian population. To our knowledge, this is the first study that longitudinally assessed 
the impact of COVID-19 on ED use for mental health conditions. Moreover, our period of observation covered the most 
crucial phases of the COVID-19 pandemic, from its outbreak, leading to mitigation measures, to the loosening of restric-
tions and post-vaccination.

Some limitations should be taken into account. First, we were not able to investigate long-term post-pandemic effects. 
However, the CoMeH study cohort was followed up until December 2024, thus allowing us to further explore the impact of 
COVID-19 on mental health beyond the pandemic once the data are available. Another limitation concerns potential resid-
ual ecological bias due to the use of an area-based deprivation index. Moreover, this approach could result in overlooking 
the role of individual socioeconomic markers such as income or education. Regarding the area-based deprivation index, 
as census tracts are very small areas (about 200 inhabitants on average), we considered it a good proxy of individual 
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socioeconomic status; however, we cannot exclude a residual ecological bias and exposure misclassification. Another 
potential source of bias concerning the heterogeneity of the citizenship categories must be taken into account. Indeed, 
the “HMPCs immigrants” group includes both migrants that have obtained a residence permit and children of non-Italian 
citizens born and raised in Italy. On the other hand, people born and raised abroad that have obtained Italian citizenship 
because of Italian ancestors have been included in the Italians group.

Finally, given the large sample size, for some of the covariates the magnitude of the estimated effects warrants cau-
tious interpretation of results.

Conclusion

Our study sheds light on inequalities in ED use related to psychiatric conditions before and after the COVID-19 outbreak. 
The mental health needs in more disadvantaged and vulnerable subjects need to be addressed in other healthcare 
settings, as the ED should be primarily dedicated to providing immediate care for severe health conditions. The transition 
of mental healthcare from the ED to the community must be encouraged, tailored on the basis of individual needs, and 
involve cultural-linguistic mediators, social workers, and/or outreach activities. At the research level, follow-up studies are 
recommended in order to unravel post-pandemic trajectories of mental disorders.

Supporting information

S1 Table. Results of ITS analysis of the monthly number of accesses, by demographic and socioeconomic vari-
ables and group of diagnoses. 
(PDF)

S1 Fig. Number of monthly FMHEAs before and during the COVID-19 pandemic for Delirium, Eating Disorders, 
Unspecified Psychoses, Dependencies, Personality and Schizophrenic Disorders. Observed monthly accesses are 
shown for each diagnosis. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed 
line: counterfactual scenario. Horizontal dashed line: pre-pandemic level.
(TIF)

S2 Fig. Number of monthly FMHEAs before and during the COVID-19 pandemic for Anxiety Disorders, PTSD, 
Adjustment Disorders, Mood Disorders, Somatization, and Dissociation. Observed monthly accesses are shown for 
each diagnosis. Vertical dashed line: introduction of restrictions. Continuous line: trend over the years. Dashed line: coun-
terfactual scenario. Horizontal dashed line: pre-pandemic level.
(TIF)
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