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SOMMARIO 

Introduzione: La pandemia da COVID-19 ha introdotto significative difficoltà 

nell'assistenza sanitaria, influenzando particolarmente i servizi di salute mentale del 

territorio e i servizi di consulenza psichiatrica e psicologica negli ospedalieri 

generali. Vivere in aree urbane durante la pandemia da COVID-19 ha portato a un 

aumento dei sintomi di natura psichiatrica anche a causa dell'esposizione a fattori 

di stress ambientali come l'inquinamento dell'aria, la limitata presenza di spazi verdi 

e l'alto livello di traffico e rumore del contesto cittadino. 

Obiettivo: L'obiettivo generale della tesi di dottorato è analizzare l'effetto della 

pandemia da COVID-19 sull'utilizzo dei servizi di salute mentale in Italia 

utilizzando un approccio epidemiologico. 

Metodi: La tesi di dottorato ha incluso tre studi osservazionali retrospettivi condotti 

nel Nord-Est Italia, utilizzando due banche date che raccolgono le informazioni 

cliniche da gennaio 2019 a giugno 2021. Le restrizioni legate alla pandemia sono 

state classificate come ‘lockdown’, ‘restrizioni intermedie’ e ‘nessuna o ridotta 

restrizione’ in base all'indice di ‘COVID Stringency’ (CSI). 

Risultati: I risultati mostrano un significativo aumento del +28% nel numero di 

consulenze psichiatriche e psicologiche e una significativa riduzione del -33,9% nel 

numero di pazienti che hanno avuto contatti con i servizi di salute mentale durante 

l'anno 2020. Fattori sociodemografici e ambientali, come vivere in appartamenti in 

affitto, un basso livello di istruzione, inquinamento dell'aria e poca irradiazione 

solare, sono correlati a un maggior utilizzo dei servizi di salute mentale. Tuttavia, 

la pandemia da COVID-19 ha attenuato queste differenze. 

Discussione: Nonostante l'accesso ai servizi di salute mentale del territorio sia stato 

complessivamente ridotto durante la pandemia, il sistema di salute mentale in Italia 

è stato in grado di mantenere il supporto per i pazienti più vulnerabili con condizioni 

di salute più severe. Inoltre, la tesi di dottorato sottolinea l'interazione complessa 

dei fattori sociodemografici e ambientali nell'influenzare l'utilizzo dei servizi di 

salute mentale con la pandemia da COVID-19 che ha agito come un moderatore. 

Questi risultati possono informare politiche e pratiche, sia a livello nazionale che 

internazionale, per migliorare l'erogazione efficace dell'assistenza sanitaria in salute 

mentale durante e oltre i contesti pandemici. 
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ABSTRACT 

Background: The COVID-19 pandemic has introduced significant challenges in 

mental healthcare, particularly affecting community-based mental health services 

and psychiatric and psychological Consultation-Liaison (CL) services in general 

hospital settings. Living in urban areas during COVID-19 pandemic leads to 

increased psychiatric symptoms also due to exposure to environmental stressors 

such as air pollution, limited green spaces, and high level of traffic and noise.  

Objectives: The overall aim of the doctoral thesis is to analyze the effect of the 

COVID-19 pandemic on mental health service utilization in Italy employing an 

epidemiological approach.  

Methods: The doctoral thesis included three retrospective observational study 

undertaken in Northest Italy, using two clinical databases encompassing the period 

from January 2019 to June 2021. Pandemic-related restrictions were classified as 

‘lockdown’, ‘intermediate restrictions’, and ‘no or reduced restrictions’ based on 

the COVID Stringency Index (CSI). 

Results: The findings reveal a significant +28% increase in the number of 

psychiatric and psychological consultations and a significant reduction of -33.9% 

in the number of patients who had mental health contacts during the year 2020. 

Sociodemographic and environmental factors, like living in rented apartments, 

lower educational levels, increased air pollution, and lower solar irradiance, were 

related to higher use of mental health services, but the COVID-19 pandemic 

attenuated these differences.  

Discussion: Despite the access to community mental health care during the 

pandemic was overall reduced, the mental health system in Italy was able to 

maintain support for more vulnerable and severely ill patients. Additionally, the 

doctoral thesis underscores the complex interplay of sociodemographic and 

environmental factors in influencing mental health service utilization, with the 

COVID-19 pandemic acting as a moderating factor. These findings can inform 

policies and practices at both national and international levels, to improve effective 

mental health care delivery during and beyond pandemics.  
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1. INTRODUCTION  

Natural variations in the earth’s climate have been accompanying the environment 

since his origins. It is widely believed that significant climate shifts might have 

played an important role in its evolution (Cianconi et al., 2021). According to the 

United Nations Framework Convention on Climate Change (UNFCCC), climate 

change is defined as “a change in the climate that is directly or indirectly 

attributable to human activities which alter the composition of the planetary 

atmosphere and add to the natural climatic vulnerability observed on similar time 

intervals” (Laurence Boisson de Chazournes, 2008). This phenomenon has been 

acknowledged by the World Health Organization (WHO) as one of the most 

significant health treats of the 21st century (World Health Organization, 2016).  

Climate change has increased the frequency, intensity, and severity of extreme 

environmental events worldwide (Clarke et al., 2013; Zittis et al., 2022; Zwiers, F. 

W et al., 2013). Notably, extreme weather has attracted increasing attention over 

the last two decades following a series of profoundly destructive events. For 

instance, these include the European heat wave in 2003, hurricanes Katrina and Rita 

in the U.S. in 2005, a series of extensive floods in Japan (2007), Vietnam (2007), 

Pakistan (2010) and Bangkok (2011) and hurricane Sandy in 2012. Concurrently, 

climate change is extending the duration of wildfires, resulting in longer fire 

seasons (Schmitt et al., 2016). These wildfires pose an escalating public health risk 

due to the substantial volume of smoke-related pollution they generate. This 

includes emissions of particulates consist of solid and liquid particles suspended in 

the air such as nitrous oxide (NO) or PM2.5 (Manisalidis et al., 2020). Additionally, 

other natural disasters, like earthquakes in Japan (2011) and in Italy (2009), have 

exhibited both immediate and enduring health effects on citizens with a consequent 

post-disaster mental health and psychosocial support established (Casacchia et al., 

2012; Kunii et al., 2022; Suzuki & Kim, 2012).  

Professionals in the field of mental health have extensively investigated the 

repercussions of extreme weather events on psychological well-being and mental 

health, producing a substantial body of evidence (Amaddeo & Tansella, 2012; 

Cianconi et al., 2020; Crane et al., 2022; Cruz et al., 2020). Multiple systematic 
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reviews and meta-analyses have been undertaken, highlighting that prevalent 

mental health conditions following such events primarily include depression and 

post-traumatic stress disorder (PTSD) (Coventry et al., 2020; Lowe et al., 2019). 

Additionally, other consequences entail substance abuse, domestic violence, and 

contemplation of suicide. Studies have revealed prevalence rates ranging from 20% 

to 30% for depression and/or PTSD among hurricane survivors, mirroring similar 

statistics among individuals affected by flooding (Joseph A Boscarino et al., 2014; 

Mulchandani et al., 2020). Moreover, wildfires and earthquakes have exhibited 

notable adverse impacts on mental health (Brown et al., 2019; Dodd et al., 2018). 

Drought, while a more gradual occurrence, presents significant implications, 

correlating with heightened suicide risks, particularly among agricultural 

communities (Carleton, 2017). 

The majority of the studies have associated extreme environmental events with 

immediate adverse health and economic consequences (Callender et al., 2022). 

However, stressors emerging post-disaster, such as income and property loss, 

alongside short-term stress, and anxiety symptoms, may exacerbate long-term 

mental health impacts (Makwana, 2019). According to this, growing evidence 

highlights the potential negative effects of climate change, environmental pollution, 

and pandemics, including COVID-19, on mental health in a long period of time. 

Globally documented psychological disorders following natural disasters and 

pandemics, such as SARS and the Spanish Flu, indicate a pattern where most 

individuals recover from initial distress, yet a significant proportion grapple with 

prolonged psychological challenges (Newnham et al., 2022). 

This context has had and continues to have a significant impact in maintaining the 

good quality of mental health services in areas affected by adverse environmental 

events. Take the March 2021 earthquake in Japan as an example (Suzuki & Kim, 

2012). With regard to mental health countermeasures in the acute phase, the main 

issues of concern were the continuity of previous psychiatric services and the 

supply of necessary medical drugs, as well as the treatment of acute mental 

disorders such as panic attack, delirium or acute stress reaction. Such issues were 

complicated by extensive disruption of the infrastructure by heaps of debris, making 

it difficult to supply gasoline, fuel and vital supplies. Some hospitals had collapsed, 
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or sufficient staff could not commute to them, making it impossible to continue 

inpatient services, or for outpatients to attend. Few community-based mental clinics 

were in place, and long-stay psychiatric hospitals were the main facilities of 

psychiatric care, in addition to a few psychiatric sections of general hospitals. The 

situation was particularly grave, as Tohoku was already known to have some of the 

highest rates of suicide and seasonal depression in Japan, and the area had been the 

focus of an active national suicide prevention strategy. Immediate countermeasures 

following the disaster included dispatching mental health teams to the affected 

areas, based upon previous experiences after the Hanshin-Awaji and Niigata earth- 

quakes in 1995 and 2004, respectively. These teams comprised psychiatrists, 

nurses, psychologists, and/or social workers, many of whom initially travelled in 

land cruisers, equipped to be self-sufficient and self-supporting, and to provide 

medication and services for psychiatric outpatients whose treatment had been 

interrupted. 

Within this expansive global context, numerous exemplary models and valuable 

lessons have been gathered by major agencies and international NGOs in recent 

years. Additionally, a significant consensus took form with the publication of the 

IASC guidelines (Inter-Agency Standing Committee, 2007). The World Psychiatric 

Association aligned itself with these guidelines, emphasizing a heightened 

involvement of psychiatric professionals in disaster response. 
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THEORETICAL BACKGROUND  

In December 2019, cases of an undetermined pneumonia with clinical features, 

closely resembling viral pneumonia, were identified in adults in Wuhan city, the 

Hubei region of China (She et al., 2020). This pneumonia was linked to a Huanan 

seafood marketplace in Wuhan where various kinds of livestock (e.g., bats, snakes, 

groundhogs, and poultry) are traded. A surveillance mechanism installed during the 

severe acute respiratory syndrome (SARS) outbreak was restarted, and respiratory 

samples of infected persons were sent to laboratories for etiological examination. 

Upon analyzing the results of those respiratory tests, specialists at the Prevention 

Research Centers (PRC) for Disease Control stated that the cause of this outbreak 

was a novel coronavirus with more than 70% homology with SARS-CoV and more 

than 95% similarity with bat coronavirus (Siddiqui et al., 2022). On December 31, 

2019, China informed the World Health Organization (WHO) of this outbreak, and 

on January 1, 2020, the Huanan seafood marketplace was closed. Samples drawn 

from this marketplace were found to be positive. There was an exponential increase 

in the number of reported cases, several of whom had not even gone to that 

marketplace; this suggested human-to-human transmission. On January 11, 2020, 

the first fatal case was registered. On January 12, 2020, WHO named this novel 

virus COVID-19; the International Committee on Taxonomy of Viruses named this 

virus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (Dhama et 

al., 2020). A general closure was declared in Wuhan on January 23, 2020, to inhibit 

virus proliferation. Wuhan with a population of around 11 million is a key 

transportation hub and had seen a large press of travelers between late December 

2019 and February 2020, on account of the Spring Festival. While the government 

of China made considerable efforts to regulate the movement of people, the virus 

moved swiftly from Wuhan to other Chinese cities, and also to other countries, 

probably via asymptomatic carriers (Siddiqui et al., 2022). On January 30, 2020, 

the WHO declared COVID-19 a Public Health Emergency of International Concern 

and, within a few months since its recognition, COVID-19 has reached more than 

200 countries (Santeramo et al., 2021). 

The SARS-CoV-2 outbreak and the related COVID-19 pandemic have been the 

worst public health challenge in recent Italian history, placing extraordinary 
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pressures on the country’s health care and long-term care systems, and on the 

economy as a whole (Bosa et al., 2022). The first Italian COVID-19 positive patient 

was reported by the local health authorities in Lombardy in Codogno (Lodi) on 20th 

February, followed by a number of additional cases in the neighbouring areas of 

Emilia-Romagna and Veneto (Harari & Vitacca, 2020). On 21st February, the first 

COVID-19 death was recorded in Veneto. On 23rd February, the government 

reacted by introducing the first movement and access/exit restrictions around these 

hotspots, known as ‘red zones’. Additional restrictive measures for the whole of 

Lombardy, Veneto, Emilia-Romagna, Friuli-Venezia Giulia, Liguria and Piedmont 

followed on 25th February. Nationwide closure of schools and universities was 

declared on 4th March, with additional social distancing measures introduced on 

9th March. A national partial lockdown was enforced on 11th March, affecting bars, 

restaurants and recreational facilities, and culminating in the complete lockdown on 

22nd March. Further restrictions to people’s movements were introduced on 25th 

March, except for essential reasons (e.g. work, health and getting supplies). Phase 

1 of the Italian response to the emergency ended on 3rd May. This was followed by 

phase 2 (4th May to 2nd June) during which most primary and secondary productive 

sectors, professionals and private health care clinics and most retail shops, 

businesses and customer services, resumed activities subject to sector-specific 

COVID-19 safety protocols. Previous restrictions to the free movement of citizens 

were lifted, within one’s region of residence only. Further regulations, relaxing the 

existing lockdown measures, were adopted nationwide and locally on 17th May. At 

this stage, a key role was played by the Italian regions, which asked and obtained 

the right to set specific regional guidelines. As of 3rd June, all businesses reopened 

subject to aforementioned protocols and social distan- cing rules. Free inter-

regional movement of citizens was also reinstated, albeit with restrictions on 

foreign travel. The wearing of facemasks (for ⩾6 years) outdoors, on public 

transport, in shop/ businesses became mandatory as well as keeping at least 1 m 

distance. Schools and universities remained closed, but provided lessons through 

distance learning platforms (didattica a distanza) and reopened only in September 

2020 in a staggered way (Bosa et al., 2022). 
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The WHO announced on Friday, May 5, 2023, that the global health emergency 

declared more than three years ago due to the COVID pandemic has ended. Thanks 

to vaccinations, more than one million lives have been saved in Europe alone. The 

virus will stay with us, but we have all the tools to manage it as we do the flu  (World 

Health Organization, 2020). 

The emergence of the COVID-19 outbreak as one of the most severe global 

pandemics by March 31, 2021, marked by over 128 million infections and nearly 3 

million deaths, triggered profound economic repercussions (Santeramo et al., 

2021). Notably reflected in the International Monetary Fund (IMF)'s estimation of 

a 3% global economic contraction in 2020, Europe experienced consistent 

economic strain due to prolonged business closures, compelling rapid international 

responses (International Monetary Fund, s.d.). These efforts aimed to curtail 

transmission rates and mitigate fatalities, necessitating non-pharmaceutical 

interventions like lockdowns and social distancing. However, while these measures 

proved pivotal in regions with weaker healthcare infrastructures and higher fatality 

rates, the resultant total lockdowns markedly disrupted economies, revealing a stark 

trade-off between economic stability and casualties (Brett & Rohani, 2020). 

Effective governmental actions hinged on public adherence, intertwined with 

concerns over both health and economic well-being (Stella et al., 2022). 

Concurrently, economic insecurities emerged as primary stressors, significantly 

impacting mental health, especially among sectors lacking coping mechanisms. The 

pandemic's devastating blow to global healthcare systems rippled through societies, 

businesses, and economies, exacerbating long-term repercussions from financial 

crises. Businesses faced layoffs, amplifying concerns over status anxiety and its 

links to mental health issues during economic downturns (Demirer & Pförtner, 

2023). Research consistently tied economic recessions to diminished mental well-

being, increased psychiatric illnesses, substance-related disorders, and suicidal 

tendencies. Pandemic-induced economic anxiety, rooted in individuals' perceptions 

of risk factors and disease spread models, exacerbated personal well-being 

challenges influenced by national-level structural factors (Bou-Hamad et al., 2022). 

The World Health Organization (WHO) emphasized the importance of maintaining 

mental health care as an essential service throughout the pandemic, yet accessibility 



 12 

barriers hindered help-seeking among those with perceived mental health needs 

(World Health Organization, 2020). Adaptations in healthcare organization were 

imperative to balance increased demands and reduced contacts among patients and 

professionals, posing significant challenges in day and residential care settings, 

temporary closures of facilities, limited permissions for residential patients, and 

restrictions on outpatient interventions (Carpiniello et al., 2020; Pignon et al., 

2020). Mental Health Services witnessed reduced home visits, resorting to global 

employment of telepsychiatry for assessments and clinical follow-up, depicting the 

rapid and critical adaptations required within the health sector to navigate the 

evolving landscape of mental health care delivery amidst the pandemic (de 

Girolamo et al., 2020; Gentile et al., 2022). 

The direct and indirect psychological and social effects of the COVID-19 pandemic 

are increasingly evident, with potential consequences for both current and future 

mental health outcomes (Holmes et al., 2020). Historical data from prior pandemics 

indicate a broad spectrum of psychological consequences of quarantine measures, 

ranging from immediate manifestations such as irritability, fear of contagion within 

families, anger, confusion, insomnia, anxiety to severe outcomes like major 

depression, and even suicide (Dubey et al., 2020). This is also true for the COVID-

19 pandemic, during which there has been a noted increase in mental health issues, 

especially during the initial phase of the pandemic.  

A systematic review and meta-analysis of sixty-five longitudinal cohort studies 

revealed a consistent rise in mental health symptoms observed during March-April 

2020 compared to pre-pandemic period (Robinson et al., 2022). This was 

highlighted also by a recent umbrella review of Witteveen and colleagues 

(Witteveen et al., 2023) that provide a comprehensive overview of the association 

between the pandemic and common mental disorders (e.g., depression, anxiety and 

post-traumatic stress disorder (PTSD)). According to this review, a small but 

consistent deterioration of mental health and particularly depression during early 

pandemic and during social restrictions has been found in the general population 

and in people with chronic somatic disorders. Mental health and particularly mood 

of the general population slightly deteriorated in the first half year of the pandemic, 
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and symptom increases were associated with periods of public health measures and 

social restrictions.  

In this framework, different population groups have faced significant mental health 

impacts.  

Gender-based mental health challenges have been exacerbated, especially for 

women in perinatal periods or experiencing intimate partner violence. The 

pandemic has heightened stress levels for parents, with disparities accentuated for 

employed women or single parents due to increased domestic responsibilities 

(Almeida et al., 2020).  

Living in cities during the COVID-19 pandemic is associated with psychiatric 

symptoms such as anxiety and depression, attributed to various stressors such as 

pollution, insufficient green spaces, and high noise levels. Research indicates a 

connection between mental health and urban nature, highlighting the importance of 

green, equitable cities. Air pollution, responsible for millions of global deaths, and 

reduced sunlight duration worsens mental health issues (Borgi et al., 2023; 

Manisalidis et al., 2020).  

Healthcare workers encountered substantial challenges during this time, grappling 

with heightened vulnerability, burnout, and psychological struggles (Lasalvia et al., 

2022). The alarming prevalence of COVID-19-related traumatic events among 

general practitioners (GPs) and the prevalence of anxiety and depression symptoms 

emphasize the burden on their mental health (Lasalvia et al., 2021). Women and 

nurses within this group appeared more susceptible to adverse health outcomes. 

Various factors, including underlying illnesses, fear of infection, and inadequate 

protective equipment, contributed to these challenges (Ebben et al., 2023). 

The WHO highlights that social isolation, economic pressures, and health anxiety 

have compounded pre-existing mental health conditions due to COVID-19. 

Vulnerabilities associated with severe mental illness have increased the risk of 

death, particularly due to pre-existing health conditions and limited access to 

healthcare services (Buneviciene et al., 2022; Murphy et al., 2021). Children and 

adolescents globally have experienced heightened fear, level of anxiety, depression, 

and social interaction impairments (Gabriel et al., 2022). Similarly, isolated older 
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individuals have seen their mental health conditions worsen due to isolation and 

health concerns (Grolli et al., 2021).  

Finally, major risk factors for severe COVID-19 outcomes, such as diabetes and 

heart disease, are prevalent in low- and middle-income countries (LMICs), where 

limited access to healthcare poses a significant risk. The pandemic's impact extends 

beyond direct health effects, causing devastating, long-lasting consequences due to 

containment measures like lockdowns. LMICs lacking strong safety nets or 

economic resources suffer the most, amplifying the poverty and vulnerability (Kola 

et al., 2021). 

Even before COVID-19, mental health conditions were prevalent, accounting for 

about 13% of the global burden of disease. Yet, the world was unprepared to deal 

with the mental health impact of this pandemic (The Lancet Infectious Diseases, 

2020). As highlighted before, a number of risk factors have been identified to have 

a potential impact on increasing the mental health burden during the pandemic, 

including old and young age, female sex, pre-existing comorbidity, poverty, and 

health professions. In line with all of this, there is an urgent need for research to 

address how mental health consequences for vulnerable groups can be mitigated 

under pandemic conditions. Discovery, evaluation, and refinement of 

mechanistically driven interventions to address the psychological and social aspects 

of the pandemic are required. 
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AIMS  

This doctoral thesis explores the effect of the COVID-19 pandemic on mental 

health service utilization employing an epidemiological approach that considers 

environmental variables. The overall objective is to provide comprehensive insights 

into the complex relations between service utilization and natural disasters such as 

pandemics. By doing so, it aims to provide guidance to policymakers on potential 

strategies to decrease the burden of mental health conditions in time of adverse 

environmental events. Moreover, this thesis seeks to inform national and 

international practices, thereby enhancing the efficacy of mental health care 

delivery during and beyond pandemics. 

 

Aim 1 

Aim 1.1  

To evaluate the association of the lockdown and the intermediate restrictions due to 

the COVID-19 pandemic and the mental healthcare provision by comparing the 

access to community mental health care between 2019 and 2020 in the Mental 

Health Department of the Verona catchment area. 

 

Aim 1.2  

To explore the effect of clinical characteristics (i.e., psychiatric diagnoses) and 

types of contacts on changes in mental health contacts occurring over the two years 

considered (i.e., 2019 and 2020).  

Aim 2 

To examine, through a spatially explicit assessment, how sociodemographic and 

environmental conditions, including possible stressors and protective factors, 

affected patients’ use of mental health services in the city of Verona, and whether 

these relationships changed during a disruptive event like the COVID-19 pandemic.  

 

Aim 3 
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To assess the effects of lockdown and intermediate restrictions on the clinical 

activities of a psychiatric and psychological CL service in a General Hospital in 

Northest Italy according to the characteristics of referrals and through a comparison 

of similar time-periods in 2019 and 2020.   
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OUTLINE OF THE THESIS  

The different projects developed during my PhD program led to three articles (all 

published or submitted to international, peer-reviewed journals) which are 

presented in the following chapters (Chapter 2-4). 

Chapter 2 outlines the challenges faced in the utilization of community-based 

mental health services within the Verona catchment area before and during the 

COVID-19 pandemic. It delineates the impact of this period of change on five 

distinct types of mental health contacts - outpatient care, social and supportive 

interventions, rehabilitation interventions, multi-professional assessments, and day 

care - between 2019 and 2020. 

Chapter 3 go into detail on the environmental factors, both preceding and during 

the COVID-19 pandemic, including risk and protective factors such as air pollution, 

green spaces, and solar irradiance. It aims to explore their potential impact on the 

utilization of community-based mental health services within the Municipality of 

Verona in the same period of time. 

Chapter 4 report the effects of COVID-19 pandemic on psychiatric and 

psychological consultation-liaison (CL) contacts in a general hospital in the Verona 

catchment area. It focuses on changes in the number and type of consultations 

between 2019 and 2020.  

Chapter 5 represents a comprehensive discussion of all projects of this thesis. It 

summarizes and discusses all main findings, sets out implications for policy, 

clinical practice, and education, then addresses the strengths and limitations of the 

thesis. 

 In the last sections, future research directions are described before the overall 

conclusions are drawn.  
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ABSTRACT 

Aims. WHO declared that mental health care should be considered one essential 

health service to be maintained during the coronavirus disease 2019 (COVID-19) 

pandemic. This study aims to describe the effect of lockdown and restrictions due 

to the COVID-19 pandemic in Italy on mental health services’ utilisation, by 

considering psychiatric diagnoses and type of mental health contacts.  

Methods. The study was conducted in the Verona catchment area, located in the 

Veneto region (Northeast Italy). For each patient, mental health contacts were 

grouped into: (1) outpatient care, (2) social and supportive interventions, (3) 

rehabilitation interventions, (4) multi-professional assessments, (5) day care. A 

‘difference in differences’ approach was used: difference in the number of contacts 

between 2019 and 2020 on the weeks of lockdown and intermediate restrictions 

was compared with the same difference in weeks of no or reduced restrictions, and 

such difference was interpreted as the effect of restrictions. Both a global regression 

on all contacts and separate regressions for each type of service were per- formed 

and Incidence Rate Ratios (IRRs) were calculated.  

Results. In 2020, a significant reduction in the number of patients who had mental 

health contacts was found, both overall and for most of the patients’ characteristics 

considered (except for people aged 18–24 years for foreign-born population and for 

those with a diagno- sis of schizophrenia. Moreover, in 2020 mental health contacts 

had a reduction of 57096 (−33.9%) with respect to 2019; such difference remained 

significant across the various type of contacts considered, with rehabilitation 

interventions and day care showing the greatest reduction. Negative Binomial 

regressions displayed a statistically significant effect of lock- down, but not of 

intermediate restrictions, in terms of reduction in the number of contacts. The 

lockdown period was responsible of a 32.7% reduction (IRR 0.673; p-value <0.001) 

in the overall number of contacts. All type of mental health contacts showed a 

reduction ascribable to the lockdown, except social and supportive interventions.  

Conclusions. Despite the access to community mental health care during the 

pandemic was overall reduced, the mental health system in the Verona catchment 

area was able to maintain support for more vulnerable and severely ill patients, by 

providing continuity of care and day- by-day support through social and supportive 

interventions.  
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INTRODUCTION 

Since the first documented cases of CoronaVirus Disease 19 (COVID-19) on 21st 

of February 2020, Italy has been one of the most affected countries after China. The 

rapid spread of SARS-CoV-2 throughout the Italian territory, the dangerousness of 

the disease, required a great number of resources not promptly available at the 

beginning. On March 9, the government imposed a national quarantine, called 

‘lockdown’, to reduce the spread of the coronavirus, limiting the movement of the 

population except for reasons of necessity (e.g., work, health visits, etc.). On May 

3, the Italian Government put an end to the lockdown period , gradually resuming 

economic activities, and slowly allowing for movements within the Region with a 

different level of restrictions based on the trend of pandemic emergency (Hale et 

al., 2021). 

In this framework, high-stress levels were observed on (1) the general population, 

with an increase of the level of depression, and anxiety (Fiorillo et al., 2020; Moccia 

et al., 2020); on (2) people with mental conditions, with a higher vulnerability in 

terms of physical and mental health (de Girolamo et al., 2020; Monteleone et al., 

2021); on (3) healthcare workers, with a more frequent burn-out and psychological 

problems (emotional exhaustion 58.3%; low professional efficacy 57.5%; and high 

cynicism 39.2%) (Lasalvia et al., 2022); and on (4) general practitioners (44.7% 

reported COVID-19-related traumatic events, 36% reported symptoms of anxiety, 

17.9% symptoms of at least moderate depression, and 25.4% symptoms of burnout) 

(Lasalvia et al., 2021). Not at least, the fear associated with the coronavirus 

pandemic, and the consequent lockdown, had a relevant impact on psychological 

wellbeing (Naqvi, 2020). 

The World Health Organization (WHO) declared that mental health care should be 

considered one essential health service to be maintained throughout the COVID-19 

health crisis for different populations (World Health Organization, 2020). 

Nevertheless, a study conducted in China (Zhong et al., 2020) describes that 83% 

of participants with perceived mental health needs ascribed their lack of help-

seeking to barriers to accessibility and availability of mental health services. In fact, 

the pandemic has also brought the need for fast and flexible adaptations in the health 
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organization to balance the increased demand (Kuzman et al., 2021) and the 

contact’s reductions among patients and between patients and professionals (Pignon 

et al., 2020). The main challenges occurred in day and residential care: most day 

facilities have been temporarily closed, and residential patients have had limited 

permission or no leave (Carpiniello et al., 2020). Other changes have affected 

outpatient care, with national and regional rules limiting interventions to most 

urgent cases. Home visits, a common practice in most Community Mental Health 

Services (CMHSs), have been drastically reduced (Gentile et al., 2022) and 

telepsychiatry has been employed worldwide to deliver assessments and clinical 

follow-up for psychiatric outpatients (Meloni et al., 2020). 

Despite this critical context, in our knowledge there is a lack of quantitative 

evidence that observe the longitudinal trend of access to mental health services in 

Italy and their consequences on mental health patients in a long period of time 

(Tansella & Burti, 2003). Some quantitative studies have reported variations both 

in the frequency of outpatient psychiatric interviews and in the composition of 

users, with a reported increase in requests; others reported a general description of 

the change in mental health services mainly during or shortly after the lockdown 

period. However, no study has explored changes in frequency and type of mental 

health access occurring during the first pandemic year in a large area served by an 

integrated community-based mental health system.  

This study aims to fill this gap by evaluating the association between the severity 

of pandemic restriction in Italy and the mental health services’ utilization and, 

specifically by looking at diagnoses and type of contacts most affected by lockdown 

and restrictions. 
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METHODS 

Study design 

We conducted a retrospective analysis by using an administrative database. This 

study was designed to: (1) evaluate the association of the lockdown and the 

intermediate restrictions due to the COVID-19 pandemic and the mental healthcare 

provision by comparing the access to community mental health care between 2019 

and 2020 in the Mental Health Department of the Verona catchment area; (2) to 

explore the effect of clinical characteristics (i.e., psychiatric diagnoses) and types 

of contacts on changes in mental health contacts occurring over the two years 

considered. 

Lockdown refers to the time-period from 9 March 2020 to 3 May 2020 (8 weeks). 

Intermediate restrictions are part of the timeframe period from 9 May 2020 to 31 

December 2020. This timeframe is not continuous but was identified based on an 

index (see the ‘Estimate of the effect of lockdown and intermediate restriction on 

the number of contacts’ section below for more details). 

The research project complied with the principles of the Declaration of Helsinki 

regarding medical research in humans and it was approved by the local Ethics 

Committee (3327CESC, Prot. 35819, 14 June 2021).  

 

Setting  

This study was conducted in the Verona catchment area, located in the Veneto 

Region (Northeastern Italy). The main agency providing psychiatric care for the 

adult population is the Department of Mental Health, which covers a population of 

approximately 924,742 inhabitants, comprises five psychiatric acute inpatient 

wards located in five general hospitals. Outside the general hospital, a network of 

community mental health centres, each serving a well-defined catchment area, 

provides outpatient care and community care in close conjunction with other health 

and social local services. The Department of mental health also provides 

rehabilitation and recovery programs through day-centres and residential facilities, 
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in-house and domiciliary services, and collaborate with welfare, housing, and 

educational services. 

 

Data Sources 

Since 1978, the year of implementation of the Italian psychiatric reform, a 

Psychiatric Case Register (PCR) routinely records, for all subjects seeking 

psychiatric and/or psychological care, sociodemographic characteristics, ICD-10 

diagnoses, past psychiatric and medical history, clinical data, in-patient mental 

health care and outpatient contacts (Amaddeo et al., 1997, 2001, 2007).  The PCR 

is a local database that includes routinely information from the Mental Health 

Department of Verona collected by mental health professionals; the resulting data 

become part of the Veneto Region Information System and then transmitted and 

included into the Italian Mental Health Information System. The PCR has been an 

extremely reliable and useful tool to monitor and evaluate the epidemiology of 

mental disorders and the provision of mental health care in this large catchment area 

(Dijkstra & Poelman, 2014).  

 

Contacts and type of services 

For each patient, mental health contacts were grouped into five components: (1) 

outpatient care, which includes all contacts at the outpatient and community level, 

mainly delivered by psychiatrists, clinical psychologists, and community nurses; 

(2) social and supportive interventions, which includes provision of social services 

by mental health staff (especially social workers) as well as home visits,  visits 

within healthcare facilities run by other agencies, or visits to the premises of 

voluntary organizations; (3) rehabilitation interventions, which covered all contacts 

at rehabilitation groups and individual rehabilitation interventions delivered at the 

day centres mainly by occupational therapists and psychiatric rehabilitation 

therapists; (4) multi-professional assessments, which includes meetings of 

members of mental health staff with those of other healthcare or social agencies or 
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among mental health staff ; (5) day care, derived from the number of days spent at 

day centers, in a public sector specialized mental health care.  

These five components represent the functional (but not organizational) 

components of the community mental health care and also provide a logical set of 

categories according to which to evaluate changes in the utilization of mental health 

services during the COVID-19 pandemic. 

 

Data collection and statistical analyses 

Study sample 

The study included all contacts made by adult patients (>18 years old) with the 

services of Mental Health Department of the Verona catchment area between 1 

January 2019 and 31 December 2020. All type of contacts (with psychiatrists, 

psychologists, nurses, psychiatric rehabilitation therapists, occupational therapists 

and social workers) provided by mental health services were included. 

 

Comparison between 2019 and 2020 

The number of mental health contacts occurring over each year was calculated, both 

globally and for each type of service. The number of patients with at least one 

contact in each year was also calculated, both globally and for each group of given 

sociodemographic, contextual, and clinical variables. 

As for sociodemographic variables, citizenship (Italian, other), age bands (18-24, 

25-44, 45-64, ≥65), marital status (single, married, separated/divorced/widower), 

living situation (alone, with family members, shelter/residential facility) and gender 

were considered. Moreover, the number of patients with at least one contact in each 

year was computed both by degree of urbanization at municipal level with data from 

EuroStat (Cochran, 1954) and by diagnostic groups (ICD-10 codes, WHO, 1992) 

as follows: schizophrenia and related disorders (codes F20 to F29), affective 

disorders (codes F30 to F39); neurotic or somatoform disorders (codes F40 to F48), 

and other diagnoses (all other ICD-10 F and Z codes). 
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Both in the case of the number of contacts and of the number of people, equality of 

between year 2019 and 2020 was tested, in all cases, through the variance test for 

Poisson-distributed variables (Hale et al., 2021).  

 

Estimate of the effect of lockdown and intermediate restriction on the number of 

contacts 

The dataset is made up by the weeks of the years 2019 and 2020 (by considering 

the length of the last week of 2019 8 days, and of the last week of leap year 2020 9 

days, so that no day of the year will be excluded). The main variable of interest was 

the level of restrictions related to the pandemic emergency. In particular, the 

‘COVID Stringency Index’ (CSI) related to Italy (and measured daily) was used in 

order to divide the weeks of year 2020 (and of year 2019, by comparison) into three 

classes: ‘no or reduced restrictions’ (average CSI below 0.7), ‘intermediate 

restrictions’ (average CSI between 0.7 and 0.8) and ‘lockdown’ (average CSI above 

0.8).  

The ‘COVID Stringency Index’ is an indicator, ranged from 0 to 1, created by a 

group of researchers from the University of Oxford (Higgins et al., 2013) to 

estimate the level of restrictions related to the containment measures of the 

pandemic in the various states of the world. For a given country, the CSI value was 

obtained by considering, for each day of the year, nine different variables, including 

any decisions regarding the limitation of individual travel or the closure of schools, 

economic and work activities.  

A negative binomial regression model was chosen, to take into account both the 

discrete nature of the outcome and the presence of overdispersion. In order to take 

into account that not all weeks have the same number of working days (due both to 

public holidays and to the higher length of the last week of each year), such variable 

was inserted as an exposure (making the outcome ‘number of contacts per working 

day’). However, since, from one side, in non-working days there could still be 

contacts since the emergency service is guaranteed and, from the other side, there 

could be less contacts in weeks where public holidays are present, the fraction of 

working days in the week will be inserted as a control variable in the regression. 
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Furthermore, since the COVID-19 restrictions include the travel ones, we will insert 

an indicator variable for weeks that included public holidays in days where inter-

regional travels were either banned or discouraged. 

A ‘difference in differences’ (StataCorp, 2021) approach was used: in particular, 

the difference of the number of contacts between 2019 and 2020 on the weeks of 

lockdown and intermediate restrictions was compared with the same difference in 

weeks of no or reduced restrictions, and such difference was interpreted as the 

estimated effect of restrictions. To do so, the following indicators were inserted in 

the regression: one related to year 2020 and two related to the period of the year 

(one for the weeks that had intermediate restrictions in 2020 and one for the weeks 

that were lived in lockdown in 2020). The two interactions between the year-

variable and the restriction-variables are our effects of interest.  

Both a global regression on all contacts and separate regressions for each type of 

service were performed and Incidence Rate Ratios (IRRs) were calculated. A global 

test on equality of the two coefficients related to the effects of restrictions across 

service type was also performed, in order to assess whether there is evidence of 

systematic differences across service types. All analyses were performed using 

Stata 17 (Fiorillo et al., 2020; Moccia et al., 2020; Vahratian et al., 2021).  

 

RESULTS 

Table 1 compares personal characteristics of patients who had at least one contact 

with the community mental health system of the Verona catchment area in 2019 (n 

= 9,592) and in 2020 (n = 8,680).  A significant reduction in number of patients 

who had mental health contacts was registered in 2020, both overall and in almost 

all the categories considered, except for people aged 18-24 years (-5.7%; p-value 

0.290), for foreign-born population (-7.4%; p-value 0.090) and for patients with a 

diagnosis of schizophrenia and related disorders (-5.0%; p-value 0.122). The 

difference between the number of patients who had mental health contacts in 2019 

and in 2020 was not statistically significant even for first-ever patients with a 

diagnosis of schizophrenia and related disorders. 
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Table 1. Comparison between numbers of patients who had access to mental health 

services in 2019 and 2020 by sociodemographic and diagnostic 

characteristics. 

 2019 2020 X2 
∆ 2019-20 

(%) 
p-value 

All patients 9,592 8,680 45.5 
−912 

(9.5%) 
<0.001 

Gender      

Female 5,215 4,693 27.5 
−522 

(10.0%) 
<0.001 

Male 4,377 3,987 18.2 
−390 

(8.9%) 
<0.001 

Age      

18-24 yrs 664 626 1.1 
−38 

(5.7%) 
0.290 

25-44 yrs 2,463 2,244 10.2 
−219 

(8.9%) 
0.001 

45-64 yrs 4,388 3,976 20.3 
−412 

(9.4%) 
<0.001 

≥ 65 yrs 2,077 1,834 15.1 
−243 

(11.7%) 
<0.001 

Citizenship 
(1 

missing) 

(1 

missing) 
   

Italian 8,574 7,737 43.0 
−837 

(9.8%) 
<0.001 

Others 1,017 942 2.9 
−75 

(7.4%) 
0.090 

Marital status 
(540 

missing) 

(584 

missing) 
   

Single 4,234 3,911 12.8 
−323 

(7.6%) 
<0.001 

Married 3,390 3,000 23.8 
−390 

(11.5%) 
<0.001 

Separated/divorced/widower 1,428 1,185 22.6 
−243 

(17.0%) 
<0.001 

Living situation 
(1127 

missing) 

(1026 

missing) 
   

Alone 1,370 1,185 13.4 
−185 

(13.5%) 
<0.001 

With family members 6,705 6,170 22.2 
−535 

(8.0%) 
<0.001 

Sheltered or residential 

facility 
390 299 12.0 

−91 

(23.3%) 
0.001 

Urbanicity level 
(178 

missing) 

(148 

missing) 
   

Urban 2,677 2,489 6.8 
−188 

(7.0%) 
0.009 

Intermediate 5,098 4,643 21.3 
−455 

(8.9%) 
<0.001 
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Rural 1,639 1,400 18.8 
−239 

(14.6%) 
<0.001 

Diagnosis 
(164 

missing) 

(146 

missing) 
   

Schizophrenia and related 

dis. 
1,898 1,804 2.4 

−94 

(5.0%) 
0.122 

Affective disorders 2,268 2,016 14.8 
−252 

(11.1%) 
<0.001 

Neuroses and somat. 

disorders 
2,758 2,476 15.2 

−282 

(10.2%) 
<0.001 

Other diagnosis 2,504 2,238 14.9 
−266 

(10.6%) 
<0.001 

Diagnosis / First-ever patient 
(29 

missing) 

(23 

missing) 
   

Schizophrenia and related 

dis. 
130 139 0.3 +9 (6.9%) 0.583 

Affective disorders 545 405 20.6 
−140 

(25.7%) 
<0.001 

Neuroses and somat. 

disorders 
1,067 848 25.0 

−219 

(20.5%) 
<0.001 

Other diagnosis 926 703 30.5 
−223 

(24.1%) 
<0.001 

Notes.  Significant results are highlighted in bold. 

 

By considering the number of contacts, 57,096 (-33.9%) fewer mental health 

contacts in 2020 were registered with respect to 2019 (p-value<0.001). Such 

difference remained statistically significant (p-value < 0.001 in all cases) across the 

various type of contacts (Table 2), although with a different magnitude. 

Rehabilitation interventions and number of days spent at day-centres had the 

greatest decrease over 2020, showing respectively a reduction of 24,105 (-50.6%) 

and 20,132 (-63.4%) compared to 2019. Conversely, social and supportive 

interventions had the lowest reduction in 2020, with 1,177 (-5.0%) fewer contacts 

than 2019. Multi-professional contacts and outpatient contacts showed an 

intermediate pattern trend between the previous categories, with respectively 555 

(-37.9%) and 11,127 (-17.5%) fewer contacts in 2020 as compared with 2019. 
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Table 2. Comparison between numbers of MH contacts registered in 2019 and 2020 

by type of contacts.  

Type of contact 2019 2020 X2 ∆ 2019-20 (%) P-value 

Outpatient care 63,659 52,532 1,065.6 −11,127 (17.5%) <0.001 

Rehabilitation 

intervention 
47,642 23,537 8,163.2 −24,105 (50.6%) <0.001 

Multi-

professional 

assessment 

1,463 908 129.9 −555 (37.9%) <0.001 

Social and 

supportive 

interventions 

23,738 22,561 29.9 −1,177 (5.0%) <0.001 

Day care 31,776 11,644 9,334.3 −20,132 (63.4%) <0.001 

Overall contacts 168,278 111,182 11,665.2 −57,096 (33.9%) <0.001 

Notes. Significant results are highlighted in bold. 

 

Negative Binomial regressions (Table 3) displayed a statistically significant 

estimated effect of lockdown, but not of intermediate restrictions, in terms of 

reduction in number of contacts. In particularly, the overall reduction in number of 

contacts ascribable to the lockdown is 32.7% (IRR 0.673; p-value < 0.001). All type 

of contacts showed a decreasing effect of the lockdown, except for social and 

supportive interventions (IRR 1.082). 

Overall, a lack of statistical significance (p-value 0.905) and a very small associated 

point estimate (IRR 0.987, corresponding to a 1.3% reduction) was found for 

intermediate restrictions. However, they were estimated to more than halve the 

number of multi-professional assessments (-59.4%; p-value 0.015). On the 

contrary, despite a 24.0% increase, the effect on social and supportive interventions 

marginally failed to reach statistical significance (p-value 0.056); all the other types 

of contacts showed small and non-significant effects. 

A graph of the results of negative binomial regressions is reported in Figure 1. 
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Table 3. Estimated effect of lockdown and restrictions by type of contact. 

Type of contact 
Lockdown  Intermediate restrictions 

IRR  CI  IRR  CI 

Outpatient care 0.764  (0.639; 0.913)  0.969  (0.813; 1.155) 

Rehabilitation 

intervention 
0.517  (0.381; 0.700)  0.854  (0.636; 1.146) 

Multiprofessional 

assessment 
0.107  (0.047; 0.241)  0.406  (0.196; 0.841) 

Social and 

supportive 
interventions 

1.082  (0.864; 1.356)  1.240  (0.995; 1.546) 

Day care 0.068  (0.024; 0.187)  1.089  (0.462; 2.565) 

Overall contacts 0.673 ( (0.539; 0.840)  0.987  (0.796; 1.224) 

Notes. IRR = Incidence Rate Ratio; IC = Confidence Interval; SE = Standard Error  

 Significant results are highlighted in bold. 

 

Figure 1. Estimated effect of lockdown and restrictions by type of contact. 

 

Notes: Incidence Rate Ratio on X axis, levels of stringency on Y axis 
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DISCUSSION 

To our knowledge, this is one of the first studies that analyzed the effects of the 

COVID-19 pandemic on utilization of community-based mental health services 

using routine collected data and a ‘difference in differences’ approach comparing 

2019 and 2020 on the weeks of lockdown, intermediate restrictions and no 

restrictions. In contrast to findings reported by nation-wide surveys conducted over 

the same period (Carpiniello et al., 2020) we did not find an increase in the number 

of patients making their first-ever contact for depression or anxiety disorders. 

Conversely, we found an overall reduction in the number of patients asking for 

mental health care in 2020 as compared to 2019, and this reduction applies to every 

diagnostic group considered. This was probably due to some limitations in the 

accessibility of healthcare services in general, due to national and regional 

legislations, together with the fear of being infected by the virus, that might have 

prevented many patients from attending healthcare facilities (de Girolamo et al., 

2020). Moreover, the reduction in number of patients seeking mental health help 

may be related to organizational changes and restrictions that occurred in most 

Italian mental health facilities to reduce the spread of the virus (Cristofalo et al., 

2018; Graetz et al., 2017). It may be also possible that some people might have 

asked for mental health care to their general practitioners (GPs) or to other private 

agencies with lower barriers to access.  

When stratifying the population by sociodemographic and diagnostic 

characteristics, we found that the reduction in the number of patients asking for 

mental health care in 2020 remained statistically significant for every considered 

category, except for patients with schizophrenia and related disorders, for younger 

people (aged 18-24 years) and for the foreign-born population. Such fining might 

be interpreted as the result of a higher average clinical severity within those 

subgroups, which might have encouraged both patients and mental health 

professionals to maintain regular mental health contacts even in a period of 

restrictions due to the pandemic.  

As for the foreign-born population it is known that first contact in emergency 

department and first contact as psychiatric inpatient occurred more often in 
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migrants than their autochthonous counterpart (Aragona et al., 2020). Such 

supposed higher average clinical severity in this subgroup, might have reduced for 

such patients the otherwise common tendency to avoid or delay usual care during 

2020 because of the pandemic and its related restrictions. Nevertheless, this is a 

controversial interpretation: some authors underlined the possible presence of some 

additional barriers in the access to mental health services during pandemic, which 

might have specifically affected some subgroups of patients of foreign origin like, 

e.g., migrants and asylum-seekers (Aragona et al., 2020). 

The lack of reduction in mental health contacts for young adults during 2020 was 

probably due to the fact that they represent a particularly vulnerable population that 

experienced particularly high levels of distress during pandemic as compared to 

other age groups (Liang et al., 2020; Moreno et al., 2020). That was probably related 

to some mental health risk factors, such as frequent unemployment condition, social 

isolation experienced during lockdown and high level of distress related to the 

concern about COVID-19 infected relatives or acquaintances (Nicholas et al., 

2021). Another possible reason might be the higher average familiarity of youths 

with technologies often involved in telepsychiatry (Gardiner et al., 2020; Moon & 

Moon, 2020), allowing for a more extensive use of this tool and thus reducing the 

number of young patients who might have faced a delay or an avoidance of the 

usual mental health services in 2020. It is important to underline that all the three 

subgroups not showing a reduction in mental health contacts over 2020 had a small 

sample size that may explain the lack of statistical significance in the small 

reductions recorded within them. Therefore, the findings discussed above need to 

be interpreted with caution and need to be confirmed on larger samples. 

Finally, we found a lower contacts reduction in 2020 for patients living in urban 

areas (-8.8%) as compared to those living in rural areas (-14.5%). A possible 

explanation of this difference could be related to the fact that people living in rural 

areas are likely to experience worse mental health conditions than urban 

populations due to poorer access to mental health services, and lower levels of 

psychological support (Carpiniello et al., 2020). 
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When comparing the trends of different kinds of contacts in 2020, we found clear 

evidence that the most important decrease regarded rehabilitation interventions and 

the day-care activities, confirming what already emerged from the literature 

(D’Agostino et al., 2020). This is an expected finding as in Veneto regional 

legislation required that day-care centres should have been totally closed over the 

first six months following the pandemic onset. This decision was taken as activities 

within day-care centres are delivered in groups, with possible greater difficulties in 

maintaining the prescribed safety distance (D’Agostino et al., 2020). Furthermore, 

they include manual, artistic, and expressive activities, that are difficult to be 

delivered through telemedicine (or telerehabilitation). On the contrary, some 

services (e.g., outpatient care or multi-professional assessments) may allow an 

easier respect of the interpersonal safety distances and they are easier to be 

delivered by online devices (Diaz et al., 2021). 

Moreover, our data showed that social and support interventions were the category 

with the lowest decline between the two years considered. This finding is consistent 

with the perception of psychiatric patients as more fragile than the general 

population during pandemic, because of the common presence of previous social, 

economic and work difficulties (Fagiolini et al., 2020). Then, this was a plausible 

effort, made by mental health services all over the country, to support this 

vulnerable population, through an increase in social and support interventions. 

Finally, the provision of some services has undergone a reorganization, going to 

change the definition and subsequent classification in the PCR (e.g., in 2019 the 

personal delivery of psychotropic medication to the more difficult to treat patients 

was mainly carried out within mental health care facilities and thus recorded as 

‘outpatient care’, whereas in 2020 this kind of service was frequently provided at 

patients’ home and thus registered as ‘social and support intervention’). 

By using regression analysis, we found that most of the reduction observed in the 

number of contacts in 2020 was attributable to the lockdown period; in other words, 

the lockdown led to an estimated effect of reduction in the global number of 

contacts with the CMHSs considered of about one-third. That means that the hardest 

period of pandemic has therefore severely limited the access to mental health care 

for patients in need. The only exception to this trend were social and supportive 
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interventions: they showed an estimated effect of increase, both during lockdown 

and intermediate restrictions periods. One possible reason for this finding might be 

that, as the pandemic progressed, there might have been an increase in social and 

administrative issues in the population, thus increasing the number of patients who 

looked for help from CMHSs in managing them in the second part of 2020 (period 

of intermediate restrictions). Another possible consideration is that, during the 

period of intermediate restrictions, there might have been fewer barriers in the 

access to services, thanks to a greater availability of personal protective equipment 

and to a prompt reorganization of the services (Hale et al., 2021). That may explain 

both the stronger estimated effect of increase attributed to intermediate restrictions 

on social and supportive interventions (e.g., allowing to gradually restart 

interventions like home visits), and the lack of statistical significance of their 

estimated effect on the other types of contacts. 

Caution is required in interpreting our findings, and some important methodological 

limitations, should be acknowledged. First, our study could be affected by 

information bias because the dataset was collected by different teams of 

psychiatrists. In fact, we found some missing data. Second, due to the structure of 

the dataset, it was not possible to isolate the variable ‘telematics contacts’, which 

would have given significant contributions to the interpretation of the data. Due to 

the nature of the data collected, important clinical information regarding the 

severity of the cases considered and the combined effects of the pandemic on the 

other health care services are also lacking, again limiting our possibility to draw 

conclusions from the data. Third, we were unable to explore the clinical 

characteristics of children and adolescents (< 18 years) on changes in mental health 

contacts occurring over the two years considered. Finally, our study was conducted 

in a single Mental Health Department, which limits the generalizability of our 

results to other contexts. Despite these limitations commonly affected the broad 

field of retrospective epidemiological studies, future studies should consider these 

lacking to provide more relevant clinical evidence.  

Despite these limitations, our study has important implications. Our findings 

describe the trend of mental health utilization during the first year of the COVID-

19 pandemic, thanks to an extremely reliable routine dataset. Despite access to 
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community mental health care during a pandemic remains problematic, the 

community mental health system in the Verona catchment area has shown to be 

able to support more vulnerable and severely ill patients, by maintaining continuity 

of contact and day-by-day support through social and supportive interventions. One 

significant aspect is that we used an index (CSI) that is available for most countries 

around the world (Hale et al., 2021). This could facilitate similar studies in other 

countries and their comparison with our local data. Moreover, a complex statistical 

methodology was applied: the difference-in-differences allowed to reduce 

confounding factors and thus to estimate the effect of pandemic restrictions more 

precisely. Finally, there is a need for more studies on this topic, by e.g., correlating 

changes in access to community mental health services with those in mental health 

emergency access, which could better reflect the burden of COVID-19 pandemic 

both on general population and on psychiatric patients. Future studies could also 

provide information on the long-term effects of COVID-19 pandemic on mental 

health and well-being, and on its consequent increase of mental health services 

utilization and changes in diagnostic casemix. 
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F and Pham-Scottez A (2020) Dramatic reduc- tion of psychiatric emergency 

consultations during lockdown linked to COVID-19 in Paris and suburbs. 

Psychiatry and Clinical Neurosciences 74, 557–559.  

StataCorp (2021) Stata Statistical Software: Release 17. College Station, TX: StataCorp 

LLC.  

Talevi D, Socci V, Carai M, Carnaghi G, Faleri S, Trebbi E, Bernardo AD, Capelli F and 

Pacitti F (2020) Mental health outcomes of the Covid-19 pandemic. Rivista Di 

Psichiatria 8, 137–144.  

Tansella M and Burti L (2003) Integrating evaluative research and community-based 

mental health care in Verona, Italy. British Journal of Psychiatry 183, 167–169.  

Vahratian A, Blumberg SJ, Terlizzi EP and Schiller JS (2021) Symptoms of anxiety or 

depressive disorder and use of mental health care among adults during the COVID-

19 pandemic—United States, August 2020– February 2021. MMWR. Morbidity 

and Mortality Weekly Report 70, 490–494.  

World Health Organization (1992) The ICD-10 classification of mental and behavioural 

disorders: clinical descriptions and diagnostic guidelines. World Health 

Organization. https://apps.who.int/iris/handle/10665/37958  

World Health Organization (2020) WHO releases guidelines to help countries maintain 

essential health services during the COVID-19 pandemic. Available at 

https://www.who.int/news/item/30-03-2020-who- releases-guidelines-to-help-

countries-maintain-essential-health-services- during-the-covid-19-pandemic.  

Zhong B-L, Zhou D-Y, He M-F, Li Y, Li W-T, Ng CH, Xiang Y-T and Chiu HF-K (2020) 

Mental health problems, needs, and service use among people living within and 



 47 

outside Wuhan during the COVID-19 epidemic in China. Annals of Translational 

Medicine 8, 1392–1392.  

  



 48 

3. RELATIONS BETWEEN ENVIRONMENTAL 

CONDITIONS AND UTILIZATION OF COMMUNITY-

BASED MENTAL HEALTH CARE DURING COVID-19 

PANDEMIC IN ITALY: A PSYCHIATRIC CASE 

REGISTER STUDY2
 

  

 
2 Prina E., Tedeschi F, Lasalvia A., Salazzari D., Latini S., Rabbi L., Marando F., van Rijn E., 

Wollgast J., Pisoni E., Bessagnet B., Beauchamp M., Amaddeo F. (2023). Relations between 

environmental conditions and utilization of community-based mental health care during the 

COVID-19 pandemic in Italy: a psychiatric case register study. (Article submitted for publication). 

 

This chapter contains Supplementary Material which can be found in Appendix B 



 49 

ABSTRACT 

Background. There is a well-established link between lower socioeconomic status 

(SES) and increased probability of utilizing psychiatric services, particularly in 

socially deprived areas. Moreover, living in urban areas during the COVID-19 

pandemic leads to increased psychiatric symptoms also due to exposure to 

environmental stressors such as air pollution, limited green spaces, and high level 

of traffic and noise. The COVID-19 pandemic has raised concerns about the impact 

of urban living, environmental stressors, and socioeconomic disparities on mental 

health.  

Objectives. To assess the influence of sociodemographic and environmental factors 

on mental health service utilization and to examine how the COVID-19 pandemic 

affected these relationships. 

Methods. We conducted a retrospective observational study in Northeast Italy, 

utilizing an electronic administrative database encompassing the period from 

January 2019 to June 2021, focusing on community-based mental health services. 

The dataset included sociodemographic, clinical, and environmental variables. 

Spatial and temporal analyses were employed to account for space-time 

dependencies in the data. 

Results. Our results revealed that sociodemographic factors, including residing in 

rented apartments and lower education levels, predicted increased mental health 

service utilization. Environmental factors such as higher NO2 concentration and, in 

the pre-pandemic period, lower solar radiation in the previous week and lower tree 

cover, were also associated with higher service utilization. Notably, the COVID-19 

pandemic attenuated most of the pre-existing differences associated with these 

factors. 

Discussion. This study indicates how sociodemographic and environmental factors 

might have affected mental health service utilization. The COVID-19 pandemic 

appeared to strongly reduce the differences across census blocks with a different 

composition of sociodemographic variables and environmental factors. These 

findings contribute to a better understanding of the impact of the environment on 

public mental health. 
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INTRODUCTION 

Populations living in urban areas are exposed to a wide range of environmental 

stressors, including air pollution, lack of green and blue spaces, and high levels of 

traffic and noise, which in turn negatively affect their mental health status 

(Hernandez et al., 2020; Norton et al., 2023; Pelgrims et al., 2021; Tsai et al., 2018). 

These could be some of the reasons why living in urban environments is associated 

with the development of psychiatric symptoms, such as anxiety and depression(Liu 

et al., 2021), among the population during the COVID-19 pandemic. 

A cross-sectional study conducted in Scotland during the period of the COVID-19 

pandemic with the most stringent containment measures (e.g., lockdown) showed 

that psychological distress was worse if participants reporting living in a deprived 

urban area, if they had no access to or sharing of residential outside space or if they 

experienced fewer visits to green spaces (Hubbard et al., 2021). On the other hand, 

opportunities exist for supporting mental health by encouraging the use of existing 

residential outside space, public green space and soundscape(Menculini et al., 2021; 

Qiu & Zhang, 2021). People with greater exposure to green-blue spaces are less 

likely to develop a common mental health disorder (such as depression), and this 

effect is modified by socioeconomic deprivation(Thompson et al., 2021). Urban 

nature is found in a recent study to play a central role to creating more equitable, 

green, livable cities with active inhabitants(Remme et al., 2021). This is in line with 

an umbrella review by Cuijpers and colleagues (2023), which included 24 meta-

analyses on the relation between mental health and climate events, pollution, and 

green spaces. Among the included meta-analyses, only two specifically focused on 

green spaces, and results suggested a small but significant association between 

exposure to green spaces and reduction of mental health symptoms.  

Besides green spaces, air pollution is also related to health. According to the Global 

Burden of Disease (GBD) report, in 2017 air pollution was responsible for up to 

4.90 million deaths and 1.47 billion disability-adjusted life-years (DALYs) 

globally, with most of the burden related to cardiovascular and respiratory 

diseases(McDuffie et al., s.d.).  More recently, the hazardous effects of air pollution 

on mental health problems, such as depression, are suggested to have global public 
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health implications (Fan et al., 2020; Ioannidis, 2019). Data from the World Health 

Organization (WHO) show that almost the entire global population (99%) breathe 

air that exceeds WHO guideline limits(World Health Organization, 2021) and 

contains high levels of the common indices of air pollution. Among these, fine 

particulate matter (PM2.5) and nitrogen oxide (NO2) play an influential role on poor 

mental health conditions(Bruyneel et al., 2022). Depressive mood has been found 

to be positively associated with air pollution (see Rautio et al., 2018 for a review). 

Another environmental factor that can affect the urban population’s wellbeing is 

solar radiation. A recent epidemiological study highlighted that a reduced duration 

of sunshine has been associated with an increased risk of depression(Bauer et al., 

2021; Kim et al., 2021). Moreover, solar radiation during the day before a suicide 

event has repeatedly been found to be significantly associated with an increased 

suicide risk itself (Frangione et al., 2022; Liu et al., 2021). 

Finally, there is a well-established link between lower socioeconomic status (SES) 

and increased probability of utilizing psychiatric services, particularly in socially 

deprived areas (Donisi et al., 2013). For instance, lower SES and limited education 

have been associated with worsened depression outcomes and higher mental health 

service utilization(Chang-Quan et al., 2010; Li et al., 2011). The COVID-19 

pandemic has further exacerbated socioeconomic disparities, with reduced school 

hours and increased unemployment rates (Geranios et al., 2022), as well as affecting 

social connections, among other things. The COVID-19 pandemic has posed a 

serious health risk for the population worldwide in terms of well-being and mental 

health, (Chen et al., 2021; Gémes et al., 2022; Salari et al., 2020; Witteveen et al., 

2023), especially for vulnerable groups such as people with chronic somatic 

disorders, health care workers, gender minority individuals, people with a mental 

health condition and COVID-19 patients (Datta & Mukherjee, 2023; Lasalvia et al., 

2021, 2022; Tarsitani et al., 2022; Wu et al., 2021). Among these groups, as 

synthesized by a recent umbrella review by Bertolini and colleagues (Bertolini et 

al., 2023), there is strong evidence that people with pre-existing mental disorders 

suffered from worse physical and mental health outcomes due to the COVID-19 

pandemic, as compared to the general population (Diaz et al., 2021). Several factors 

might come into play in determining such a negative outcome. People with severe 
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mental illness, such as bipolar disorder and schizophrenia, more frequently live with 

high Body Mass Index (BMI), diabetes mellitus, generally limited exercise 

tolerance, and are more likely to also smoke and have substance abuse disorder 

(Vancampfort et al., 2016). This is also the case for Italy, one of the first nations 

among Western countries to be affected by the COVID-19 outbreak (Salvi et al., 

2020). Despite this increase, both emergency psychiatric consultations and 

community mental health contacts were significantly reduced during the pandemic 

( Chen et al., 2021), with -23.3% and -33.9%, respectively (Bodini et al., 2023; 

Prina et al., 2023). The pandemic has also brought the need for fast and flexible 

adaptations in the health organization to balance the increased demand with reduced 

interactions among patients, as well as between patients and professionals. All of 

this inevitably affected mostly those in need of care (Carpiniello et al., 2020; 

Fiorillo et al., 2020; Meloni et al., 2020). 

The lockdown measures implemented to mitigate the spread of the coronavirus had 

a significant influence on the levels of air pollution in Italy and numerous other 

countries. Notably, these restrictions led to a pronounced reduction in the 

concentrations of nitrogen dioxide, sulfur dioxide and particulate matter (in a lesser 

extent) in urban areas. (Gkatzelis et al., 2021). These decreases of concentrations 

could exceed 50% for NO2 concentrations during the most stringent lockdowns, 

however for secondary pollutants like Ozone the concentrations could have slightly 

increased due to the complex interplay between pollutants. 

In the context of the pandemic, people living in urban environments were 

hypothesized to be extremely affected by the virus dissemination due to higher 

population density and higher concentration of air pollutants, factors that could be 

associated with higher viral transmission and COVID-19 severity of infection 

(Kreutz et al., 2023). 

In this study we aim to examine, through a spatially explicit assessment, how 

sociodemographic and environmental conditions, including possible stressors and 

protective factors, affected patients' use of mental health services in the city of 

Verona, and whether these relationships changed during a disruptive event like the 

COVID-19 pandemic. Our goal is to provide information on the possible effect of 



 53 

environmental factors on utilization of community-based mental health services, 

providing insights to policymakers on possible urban interventions to decrease the 

burden of disease. 

 

METHODS 

We conducted a retrospective observational study employing an electronic 

administrative database that collects routine data from all individuals (≥ 18 years of 

age) seeking psychiatric and/or psychological care in the Verona Department of 

Mental Health (Northeast Italy) between 1 January 2019 and 30 June 2021. The 

catchment area of Verona Department of Mental Health had a population of 

926,497 inhabitants in 2019 (Eurostat data). All types of contacts (with 

psychiatrists, psychologists, nurses, psychiatric rehabilitation therapists, 

occupational therapists and social workers) provided by mental health services were 

included. A comprehensive description of the study setting and clinical data sources 

can be found in a recently published article (Prina et al., 2023). Our current study 

narrows its scope to the Verona municipality, diverging from the catchment area 

discussed in the previous publication, while also integrating environmental 

variables, an aspect previously omitted. 

This study was conducted in accordance with the guidelines provided in the current 

version of the Declaration of Helsinki (World Medical Association Declaration of 

Helsinki, 2013) and with the STROBE (STrengthening the Reporting of 

OBservational studies in Epidemiology) statement guidelines (Von Elm et al., 

2008). The STROBE statement checklist is provided in the Appendix. The study 

protocol was approved by the local Ethics Committee of the Verona University 

Hospital Trust (3327CESC, Prot. 35819, 14 June 2021). 

The outcome variable is the estimated rate of contacts with psychiatric and 

psychological services (per 10,000 inhabitants) of the adult population for each 

census block (CB) per week combination for the period from January 2019 to June 

2021.  

The dataset was divided into weeks, with the last ‘week’ of 2019 lasting 8 days and 

the last week of 2020 lasting 9 days, while the last week of the first semester of 
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2021 lasted 6 days. This way, each contact could be ascribed to a given week 

(between 1 and 52 for 2019 and 2020, and between 1 and 26 for 2021) of a given 

year. In order to account for the space-time structure of our data, a spatial 

autoregressive model for panel data was performed. As for space, a CB random-

effect (to allow for dependence of errors of the same CB across time) and spatial 

autocorrelation of the errors (using an inverse distance spatial weighting matrix) 

were included in the model, to control for possible omitted environmental variables 

and to take spatial dependence into account. The time structure of the data was 

accounted for by inclusion of a week-level fixed effect (to account for seasonality) 

and the lagged value of the outcome (to allow for persistence of the need for 

psychiatric help: CBs having had contacts in a given week are more likely to have 

contacts in the following week as well). 

In order to take into account that not all weeks have the same number of working 

days (due both to public holidays and to the higher length of the last week of each 

year), the weekly contact rate was divided by the number of working days. 

Therefore, the outcome variable is the estimated daily contact rate of the week. 

However, since non-working days could still have contacts (e.g., in case of 

emergencies) and weeks with public holidays could have less contacts than regular 

weeks, the proportion of working days in the week was inserted as a control variable 

in the regression. 

 

Data collection 

Sociodemographic variables, including gender, age, citizenship, living situation, 

marital status, and the clinical variables of the patients with at least one contact in 

the study period were described through absolute number and percentages. In the 

case of multiple contacts, the one occurring first was considered.  

For sociodemographic variables, we categorized age as: 18-24, 25-44, 45-64, 65+; 

citizenship was grouped as Italian or foreigner; living situation included living 

alone, with family members, or in residential facilities/institution; marital status 

was divided into single, married, or separated/divorced/widowed.  
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For clinical variables, we categorized diagnostic groups based on ICD-10 codes 

(WHO, 1992) as follows: schizophrenia and related disorders (codes F20 to F29), 

affective disorders (codes F30 to F39); neurotic or somatoform disorders (codes 

F40 to F48); personality disorders (codes F60 to F69) and other diagnoses (all other 

ICD-10 F and Z codes). Additionally, the ICD-10 codes were divided into two 

groups: psychosis group (F20-F31 codes) and non-psychosis group (all other ICD-

10 F and Z codes)(Heinz Katschning & Christa StraBmayr, s.d.; Lo et al., 2022). 

The trend of contacts of patients with psychosis (i.e., ICD-10 codes F20 to F31) 

was visually compared to the one of other patients through a graph.  

Environmental variables were included in our model as predictors. In particular, 

solar radiation (in KiloWatts), PM2.5 concentration (PM10 concentrations were 

excluded due to multicollinearity with this variable), NO2 concentration, % of trees 

in a CB, share of green areas in a CB, presence of watercourses and of large public 

green areas within 300 meters from the CB centroid were included. In the case of 

time-varying data (solar radiation and PM2.5 and NO2 concentrations), lagged 

variables were included (on the ground that the decision to use psychiatric services 

may be affected by the previous week’s values of environmental variables) of solar 

radiation, and of the percentage of days in the previous week where specific 

thresholds (25 µg m-3 for PM2.5, and 50 µg m-3 for NO2) were exceeded.  

The following sociodemographic variables were included in the model as potential 

predictors: the low- schooling index (percentage of inhabitants aged 6 or more with 

primary school or lower educational level), the unemployment rate (given by the 

ratio between unemployed, i.e. the population aged 15-74 seeking a job, and the 

sum of employed and unemployed) and the percentage of households living in 

rented accommodation. Details on data sources and construction of the variables 

are reported in the Appendix 3. 

 

Model estimating air pollutant concentrations  

PM2.5 and NO2 concentration maps were derived from the Copernicus Atmospheric 

Monitoring Service (CAMS)(Europian Union, s.d.) with an additional downscaling 

procedure. We used kriging-based interpolation of the residuals (Daya Sagar et al., 
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2018) to get high resolution concentrations at ground level. A spatial trend, denoted 

as the deterministic part of the model, is fitted with a linear statistical regression 

between the observations and the mesoscale CAMS product, preliminary 

downscaled from 10 kms to 1 km thanks to a geographically weighted 

regression(Bivand, R.S., 2010) on NOx and PM emissions downscaled at 1 km 

resolution (Gkatzelis et al., 2021). A stochastic residual is computed at observation 

locations as the difference between the observations and the spatial trend, then 

interpolated by a linear weighting of the residuals. The corresponding weights are 

based on a spatial autocorrelation model adjusted on the empirical residuals. It 

quantifies how close the pollution levels at two different locations are to each other. 

Regarding PM2.5, we used a specific version of multivariate kriging, the so-called 

cokriging approach (Wackernagel, H., 2003), to incorporate information from PM10 

in the downscaling procedure. 

 

Construction of the epidemiological models 

Model 1 included the above-mentioned variables, without taking into account that 

a pandemic had started during the observation period. This model has to be 

considered as a reference one. 

Model 2 aimed to assess the indirect effect of the pandemic, i.e. whether the effect 

of environmental and sociodemographic variables was changed due to the start of 

the COVID-19 pandemic. The COVID-19 Stringency Index (CSI) (Hale et al., 

2021) was used to identify when COVID-19-related restriction measures could be 

assumed to start affecting the daily organization of society; in particular, the week 

when the average CSI surpassed the 0.7 cut-off for the first time since the start of 

the pandemic was chosen. This indicator was included among the predictors as well 

as in the interaction, both with environmental and with sociodemographic 

predictors. A global Chi-square test on the interaction terms was performed and, in 

case of lack of statistical significance, the model was repeated without interactions. 

In case of statistical significance, separate tests for the environmental and the 

sociodemographic variables were performed and, again, the model was repeated 

without the interactions with the block of variables possibly failing to show 
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statistical significance. Interaction terms investigated whether the COVID-19 

pandemic modified the association between each factor and contacts with 

psychiatric services, after controlling for the other predictors.  

Model 3 aimed to assess whether different restriction levels (based on the CSI) had 

a direct effect on the probability of having psychiatric contacts, and to analyze the 

differential effect of lockdown and intermediate restriction. Model 3 was based on 

Model 1, with the addition of variables related to COVID-19 restrictions. The 

average CSI was calculated for all the weeks from the beginning of the pandemic 

period (and set to 0 before the pandemic) and divided the weeks into three groups: 

‘no or limited restrictions’ (for values up to 0.7); ‘intermediate restrictions’ (for 

values between 0.7 and 0.8) and ‘lockdown’ (for values above 0.8). The percentage 

of working days was included in the regression, in order to take into account that 

not all weeks have the same number of working days (for example, due to public 

holidays) and that when the proportion of working days is higher, the probability of 

contacts is higher. Furthermore, since the COVID-19 restrictions include 

restrictions on travelling, an indicator variable for weeks that included public 

holidays in days where inter-regional travels were either banned or discouraged was 

inserted, to take a possible lower reducing effect (due to more health workers being 

available) of holidays in such weeks into account. Finally, two year- dummies (for 

years 2020 and 2021, respectively) were included so that the model may be 

interpreted as following a ‘difference in differences’ (Higgins et al., 2013) 

approach: in particular, the difference of the rate of contacts across years in the 

weeks of lockdown and intermediate restrictions was compared to the same 

difference in weeks of no or reduced restrictions. This difference was interpreted as 

the effect of restrictions.  

For all models, global tests were performed for sociodemographic, environmental 

and, when present, COVID-related restriction variables separately, and only in case 

of global statistical significance we proceeded to analyse single predictors.  
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RESULTS 

During the study period, 3,923 patients had at least one contact with mental health 

services of the Verona Department of Mental Health (Table 1).  

 

Table 1. Sociodemographic and clinical characteristics of patients. 

 N % 

All patients 3,923 100.00% 

Gender     

Female 2,225 56.72% 

Male 1,698 43.28% 

Age  (n missing=22)    

18-24 yrs 312 8.00% 

25-44 yrs 968 24.81% 

45-64 yrs 1,736 44.50% 

≥ 65 yrs 885 22.69% 

Citizenship  (n missing=22)    

Italian 3,338 85.57% 

Others 563 14.43% 

Marital status  (n missing=337)    

Single 1,684 46.96% 

Married 1,181 32.93% 

Separated/divorced/widowed 721 20.11% 

Living situation  (n missing=406)    

Alone 715 20.35% 

With family members 2,651 75.44% 

Sheltered or residential facility 148 4.21% 

Diagnosis  (n missing=83)    

Schizophrenia and related disorders 660 16.82% 

Affective disorders 806 20.55% 

Neurotic and somatatic disorders 1,420 36.20% 

Personality disorders 290 7.39% 

Other diagnoses 664 16.93% 
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The largest age group was 45-64 year old, 57% of patients were women, 14% were 

foreign citizens, almost half of the patients were single, around three quarters lived 

with family members and the most frequent diagnostic group was neurotic and 

somatoform disorder (36%), followed by affective disorders (21%) and 

schizophrenia-spectrum disorders (17%). 

Figure 1 compares the trend of CSI with the trend of daily contact rate, highlighting 

that (at least until the beginning of 2021, when the CSI tended to stabilize), 

increases in CSI typically coincided with decreases in average contact rates, and 

vice versa. 

Figure 1. Trends of COVID Stringency Index (CSI) and daily contact rate (DCR) in 

years 2020 and 2021. 

 

In Model 1 (Table 2), both environmental variables (p <.001) and 

sociodemographic variables (p =.002) globally had a significant effect on contact 

rates (results of global tests are reported in Appendix 1). Areas with more people 

living in rented apartments (p-value 0.007), lower schooling (p-value 0.017) and a 

higher NO2 concentration (p-value<0.001) were associated, ceteris paribus, with an 

increase in the number of contacts.  
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Table 2. Results from model 1 to predict contact rates without taking into account 

information about the COVID-19 pandemic. 

 Coefficient SE p-value 95% CI 

Percentage of working days -0.746 1.662 0.654 (-4.003; 2.511) 

Lagged value of daily contact 

rate 
0.089 0.0004 <0.001 (0.088; 0.089) 

Solar radiation (KWs) -0.170 0.103 0.097 (-0.372; 0.031) 

PM2.5 concentration -0.003 0.013 0.824 (-0.027; 0.022) 

NO2 concentration 0.081 0.016 <0.001 (0.049; 0.113) 

Percentage of tree cover -0.036  0.028 0.194 (-0.090; 0.018) 

Green areas > 2 hectars around 

the CB centroid 
0.138 0.497 0.780 (-0.836; 1.113) 

Water courses around the CB 

centroid 
-0.194 0.603 0.748 (-1.375; 0.987) 

Percentage of inhabitants with 

at most Primary-school 

education 

0.052 0.022 0.017 (0.009; 0.095) 

Percentage of inhabitants living 

in rented apartments (%) 
0.033 0.012 0.007 (0.009; 0.056) 

Unemployment rate (%) 0.045 0.058 0.435 (-0.069; 0.160) 

Lagged value of solar radiation 

(KWs) 
-0.164 0.101 0.103 (-0.362; 0.033) 

Proportion of days with PM2.5 

above threshold previous week 
-0.458 0.317 0.148 (-1.079; 0.162) 

Proportion of days with NO2 

above threshold previous week 
0.307 0.995 0.758 (-1.643; 2.258) 

Notes. CI: Confidence Interval; SE: Standard Error; KWs: kilowatt hours per square metre; CB: 

census block; PM2.5: particulate matter; NO2: Nitrogen Dioxide. 
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In Model 2 (Table 3), global significance was found for sociodemographic and 

environmental variables separately (p-value<0.001 in both cases). For the pre-

pandemic period, tree cover, as well as solar radiation in the previous week, were 

found to be significantly associated with less contact rates. On the other hand, the 

rates of inhabitants with at most primary-school education and of inhabitants living 

in rented apartments were found to significantly increase contact rates. As for 

interaction effects with the pandemic period, statistical significance was met both 

globally and for sociodemographic and environmental variables separately (p-

value<0.001 in all cases). All the interaction terms with the sociodemographic 

variables were statistically significant, as well as the one with the percentage of tree 

cover and the presence of green areas. In all cases, the sign of these coefficients was 

opposite with respect to the one found by the corresponding main term (measuring 

the estimated effect in the pre-pandemic period), suggesting the effect of such 

predictors on contacts was strongly reduced, eradicated or (for the presence of green 

areas, which however did not find significance in its pre-pandemic effect) even 

reversed during the COVID-19 pandemic. Furthermore, solar radiation in the 

previous week emerged as statistically significant in reducing the probability of 

contacts.  

 

Table 3. Results from model 2 to predict contact rate including interactions with the 

COVID-19 pandemic period. 

 Coefficient SE p-value 95% CI 

Percentage of working days 2.430 1.523 0.111 (-0.556; 5.416) 

Lagged value of daily contact 

rate 
0.088 0.0004 <0.001 (0.088; 0.089) 

Solar radiation (KWs) -0.138 0.137 0.314 (-0.405; 0.130) 

PM2.5 concentration -0.020 0.018 0.248 (-0.055; 0.014) 

NO2 concentration 0.034 0.019 0.064 (-0.002; 0.071) 

Percentage of tree cover -0.058 0.028 0.040 (-0.113; -0.003) 

Green areas > 2 hectars around 

the CB centroid 
-0.155 0.506 0.759 (-1.148; 0.837) 

Water courses around the CB 

centroid 
-0.187 0.614 0.761 (-1.391; 1.017) 
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Rate of inhabitants with at most 

Primary-school education 
0.076 0.022 <0.001 (0.032; 0.119) 

Rate of inhabitants living in 

rented apartments 
0.046 0.012 <0.001 (0.022; 0.070) 

Unemployment rate 0.080 0.059 0.178 (-0.036; 0.196) 

Lagged value of solar radiation 

(KWs) 
-0.424 0.139 0.002 (-0.670; -0.151) 

Proportion of days with PM2.5 

above threshold previous week 
0.175 0.496 0.724 (-0.797; 1.148) 

Proportion of days with NO2 

above threshold previous week 
-0.700 1.047 0.504 (-2.753; 1.353) 

Pandemic period -0.269 0.821 0.743 (-1.879; 1.340) 

Rate of inhabitants with at most 

Primary-school education 

*pandemic period 

-0.044 0.008 <0.001 (-0.059; -0.029) 

Rate of inhabitants living in 

rented apartments *pandemic 

period 

-0.024 0.004 <0.001 (-0.032; -0.016) 

Unemployment rate*pandemic 

period 
-0.063 0.020 0.001 (-0.102; -0.024) 

Solar radiation 

(KWs)*pandemic period 
-0.163 0.165 0.322 (-0.487; 0.160) 

PM2.5 concentration *pandemic 

period 
0.032 0.024 0.181     (-0.015; 0.078) 

NO2 concentration*pandemic 

period 
-0.016 0.025 0.526 (-0.064; 0.033) 

Percentage of tree cover 

*pandemic period 
0.038 0.010 <0.001 (0.020; 0.057) 

Green areas above 2 hectars 

around the CB centroid 

*pandemic period 

0.552 0.172 0.001     (0.214;  0.890) 

Lagged value of solar radiation 

(KWs)*pandemic period 
0.243 0.168 0.149 (-0.087; 0.142) 

Lagged value of proportion of 

days with PM2.5 above 

threshold previous week 

*pandemic period 

-0.659 0.661 0.319 (-1.955; 0.637) 

Lagged value of proportion of 

days with NO2 above threshold 

previous week *pandemic 

period 

0.817 1.399     0.559     (-1.925; 3.558) 

Water courses around the CB 

centroid*pandemic period 
-0.018    0.216      0.932     (-0.442;0.405) 

Notes. CI: Confidence Interval; SE: Standard Error; KWs: kilowatt hours per square metre; CB: 

census block; PM2.5: particulate matter; NO2: Nitrogen Dioxide. 
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In Model 3 (Table 4), global test showed a statistical significance only by the 

sociodemographic factors (global significance: p-value 0.002) and CSI-related 

parameters (p-value < 0.001), while not by environmental ones (not shown; p-value 

0.630). Higher rates of people living in rented apartments (p-value 0.007) and with 

low schooling (p-value 0.017) increased the rate of contacts with psychiatric 

services. The lockdown (Beta = -1.51) was estimated to significantly reduce contact 

rates more strongly (p-value 0.004) than intermediate restrictions (Beta = -0.54). 

Figure 2 compares the trends of contacts of patients with and without psychosis, 

highlighting their similarity.  

 

Table 4. Results from model 3 to predict contact rates with COVID Stringency Index 

(CSI) level among predictors. 

  Coefficient SE p-value 95% CI 

Percentage of working days 1.749  1.624 0.282 (-1.435; 4.932) 

Lagged value of daily contact 

rate 
0.089  0.0004 <0.001 (0.088; 0.089) 

Rate of inhabitants with at most 

primary-school education 
0.052  0.022 0.017 (0.009; 0.095) 

Rate of inhabitants living in 

rented apartments 
0.033  0.012 0.007 (0.009; 0.056) 

Unemployment rate 0.046  0.058 0.427 (-0.068; 0.161) 

Holydays in weeks with travel 

ban 
0.297  0.312 0.341 (-0.314; 0.908) 

Year 2020 -1.111  0.133 <0.001 (-1.371; -0.851) 

Year 2021 -0.342  0.284 0.229 (-0.900; 0.216) 

Lockdown -1.510  0.286 <0.001 (-2.070; -0.950) 

Intermediate restrictions -0.537  0.261 0.039 (-1.048; -0.026) 

Notes. CI: Confidence Interval; SE: Standard Error.  
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Figure 2.  Trends of the global contact rate and the contact rate of patients with and 

without psychosis in the study period. 
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DISCUSSION 

This study investigated the influence of sociodemographic, along with 

environmental factors, in explaining the utilization of community-based mental 

health services both before and during the COVID-19 pandemic in Italy. Overall, 

the influence of certain sociodemographic factors (such as residing in rented 

apartments and having a lower level of education) and environmental variables 

(including higher NO2 concentration and lower solar radiation) exhibited a 

consistent pattern, leading to increased utilization of mental health services over the 

two and a half-year’s observation period. However, when examining the pre-

pandemic and pandemic periods separately, it becomes apparent that the effects 

observed before the pandemic changed relevantly during it. Living in a 

neighborhood with more trees appears to reduce contact rate in absence of 

restrictions, as well as living in areas with a higher education and lower rented 

apartments and unemployment rates. However, such differences across census 

blocks in mental health services utilization have been reduced or modified by 

lockdown and restrictions. It is possible that having a green space nearby to the 

living apartment but not being able to access it due to COVID-19 restrictions, could 

be an additional mental health stressor (Grøsland et al., 2022; Kleeman & Foster, 

2023). These evidences should also consider the fact that, in one side, the 

availability of the services was reduced during the pandemic as many facilities, in 

particular rehabilitation services and day care, have been closed to reduce contagion 

and, on the other side, people were hesitant to visit the services in person during the 

pandemic.(Prina et al., 2023) 

To our knowledge, this is the first study to evaluate the effect of sociodemographic 

and environmental factors on utilization of community-based mental health services 

during a health emergency scenario. 

Green spaces, and trees in particular, are known to improve the quality of the living 

environment by directly removing air pollutants such as PM2.5 and NO2 from the 

atmosphere (Chen et al., 2022). It is also known that urban green land cover and 

blue spaces provide natural scenery and places for restoration from stress and 

mental fatigue(Britton et al., 2020; Tsai et al., 2018) representing a key point for 
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public mental health worldwide. Recently, the 3-30-300 rule for urban greening has 

been proposed, in order to provide citizens with equitable access to nature and the 

benefits it provides (Konijnendijk, 2023). It states that every home, school and 

workplace should have at least 3 trees in view, there should be no less than a 30% 

tree canopy in every neighborhood, and no more than 300 mts to the nearest public 

green space from every residence. This empirical rule was recently evaluated in 

respect to mental health in Barcelona, highlighting an association with better mental 

health indicators. Barcelona is also a core location where several teams in the frame 

of the EU project URBAG evaluate to what degree green infrastructures can be a 

source of sustainable cities (Universitat Autònoma de Barceloma, 2023). 

Although our dependent variable was the number of contacts with secondary level 

mental health services instead of a direct measure of mental health and mental 

wellbeing in the community, our results seem to confirm the effects described in 

the literature reported above also when patients with a severity that needs to be 

treated by secondary level services are considered. 

 

Limitations and Strengths 

There are several limitations in our study. The primary methodological constraint 

pertains to the temporal discrepancy between the collection of data on: 1)census 

(2011); 2)tree cover, green and blue areas (2018); 3)service utilization (2019-2021). 

Solar radiation, PM2.5 and NO2 concentrations, being time- varying data have been 

measured week by week. Furthermore, this study relied on data sourced from a 

Psychiatric Case Register (PCR) and integrated environmental information with 

sociodemographic and clinical data from the registry. This approach is valuable for 

epidemiological research, and the PCR has proven to be a dependable tool for 

monitoring and assessing the epidemiology of mental health conditions. (Amaddeo 

et al., 1997, 2001, 2007) Nonetheless, our study is susceptible to information bias 

since the PCR data were gathered by various teams of mental health professionals 

during their routine clinical activities. Furthermore, due to the nature of the 

geographical data sources, other possibly significant environmental variables, such 

as traffic levels, and noise were not included as predictors. . Finally, our outcome 
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variable, the number of contacts, does not directly measure mental health but it can 

be considered a proxy of it. 

Despite these limitations, the strength of this study lies in its spatially explicit 

analysis of the relationship between mental health and various environmental 

factors, including stressors like air pollutants and beneficial factors such as presence 

of green spaces nearby. Unlike previous research, which often examined these 

factors separately, this study provides a unique perspective by investigating data on 

both of them in a period before and during a pandemic. Additionally, the study 

includes a high-resolution model for air pollution, adding to its originality. The 

combination of these factors distinguishes this study as a significant contribution to 

the field. 

 

CONCLUSIONS 

In conclusion, our study examined the association between the environment and 

mental health services access for individuals with diagnosed conditions. Future 

research should explore the broader relationship between environmental factors and 

the overall well-being of the general population, as the association we investigated 

may be influenced by various confounding factors specific to the mental health 

subpopulation. Our study provides information on the complex relationship 

between the environment and mental health, thereby providing insights to 

policymakers on possible urban interventions to decrease the burden of mental 

disorders. 
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ABSTRACT 

Background. The COVID-19 pandemic has prompted significant changes in 

healthcare, particularly affecting psychiatric and psychological Consultation-

Liaison (CL) services in general hospital settings. This study investigates the impact 

of pandemic-related restrictions on these services in a General Hospital in Northeast 

Italy. 

Aim. The aim of this retrospective study is to assess the effects of COVID-19-

related restrictions on use of psychiatric and psychological CL services during 

2020, and to compare it to the use of services in the previous year (2019). It focuses 

on changes in the number and type of consultations. 

Methods. The study collected data on psychiatric and psychological consultations 

in 2019 and 2020 from a hospital database. It categorizes consultations by type of 

patient (inpatient or outpatient) and referral source (hospital wards, general 

practitioners, other specialists). Pandemic-related restrictions were classified as 

‘lockdown’, ‘intermediate restrictions’, and ‘no or reduced restrictions’ based on 

the COVID Stringency Index (CSI). Poisson regression models were employed to 

analyze the data. 

Results. The findings reveal a significant 28% increase in the number of psychiatric 

and psychological consultations in 2020. Notably, consultations for outpatients 

increased by 51%, while those for inpatients decreased by 11%. However, the 

lockdown and intermediate restriction phases were deemed responsible of a 

decrease of 42.9% and 19.5% in consultations respectively. 

Discussion. This study highlights the persistent psychological/psychiatric burden 

during the COVID-19 pandemic, alongside reduced Clinical Liaison (CL) services 

due to lockdown measures. It emphasizes the imperative of integrating telemedicine 

into psychiatric and psychological consultations to meet patient needs during 

heightened restrictions. These findings can inform policies and practices at both 

national and international levels, to improve effective mental health care delivery 

during and beyond pandemics. Future research should explore the impact of 

pandemic-related restrictions on mental health care across settings and consider 

clinical factors affecting service accessibility. 
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INTRODUCTION 

Psychiatric and psychological Consultation-Liaison (CL) services are specialized 

in providing psychiatric and psychological care in collaboration with various 

healthcare practitioners, typically within general hospital settings (Gautam et al., 

2022; Lele et al., 2021; Stein et al., 2020). These professionals play an active role 

in addressing psychiatric symptoms, including atypical clinical presentations, 

diagnosing complex cases (Dua & Grover, 2020; Horn et al., 2020), dealing with 

stress management and other areas of maladaptive health reactions and behaviors 

and helping patients in enhancing their coping strategies (Wise T. N., 1995). 

The COVID-19 pandemic has required significant changes in the daily activity of 

psychiatric and psychological CL services to maintain a high standard of clinical 

care (Barry et al., 2022; Beran & Sowa, 2021; Flavel et al., 2023). Specifically, 

clinical challenges for psychiatric and psychological services in community settings 

included mitigating the psychological effects of the pandemic on patients, 

responding to the immediate needs of individuals with severe mental illnesses, 

recognizing and treating neuropsychiatric symptoms associated with COVID-19, 

and providing support to healthcare professionals (Horn et al., 2020; Iqbal et al., 

2022; Kurotschka et al., 2021; Moro et al., 2022; Prina et al., 2023). For patients 

hospitalized with COVID-19 infection, researchers indeed observed symptoms of 

anxiety, stress, depression, increased suicidal behavior, alcohol consumption, and 

psychotic symptoms (Horn et al., 2020; Piumatti et al., 2022; Schaefert et al., 2023; 

Witteveen et al., 2023). 

In addition to the above challenges, an essential aspect of CL psychiatry and 

psychology involves managing neuropsychiatric manifestations and identifying 

symptoms not typically associated with psychiatric disorders, both during the acute 

and post-acute pandemic phase. In the acute phase, COVID-19 patients appear to 

be at risk of a range of neuropsychiatric symptoms and disorders, including 

delirium, encephalopathy, impaired consciousness, depressed mood, anxiety, and 

insomnia (Ferrando et al., 2023; Rogers et al., 2020; Zhang et al., 2022), with 

fatigue, cognitive deficits, depression, and post-traumatic symptoms in the post-

acute phase (Craparo et al., 2022; Gentilotti et al., 2023; Rogers et al., 2020; Spada 
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et al., 2022; Taha et al., 2023). Overall, such clinical manifestations deeply impact 

on survivors’ physical and mental quality of life (Gentilotti et al., 2023). 

Following the first documented cases on February 21, 2020, Italy experienced 

significant impacts from the COVID-19 pandemic, ranking second only to China 

in terms of affected countries (Governo Italiano, 2020). Consequently, on March 9, 

the government implemented stringent measures to restrict population movement 

and prevent gatherings. This was followed by a national quarantine declaration on 

March 11, which mandated the closure of all non-essential businesses and restricted 

movement except for essential reasons such as work activities and health issues, 

aimed at reducing the spread of the coronavirus. Subsequently, on April 26, the 

Italian government announced the conclusion of the lockdown, leading to a gradual 

resumption of economic activities starting from May 4 (Governo Italiano, 2020). 

However, due to an increase of COVID-19 cases in October 2020, more stringent 

restrictions were imposed, culminating in the establishment of a regional-based 

system on November 3, which implemented varying levels of measures based on 

the pandemic's trend in different country's areas (Hale et al., 2021). 

Despite this challenging context, the Italian literature highlights a substantial 

decrease in both the total number of psychiatric emergency consultations and 

psychiatric admission rates during the lockdown period (Capuzzi et al., 2020; 

Clerici et al., 2020). However, there is a lack of evidence regarding the 

organizational changes in psychiatric and psychological CL services in Italy and 

especially their long-term consequences on patients’ mental health during the 

COVID-19 pandemic (Carpiniello & Vita, 2022; Meloni et al., 2020).  

The present study aims to assess the effects of lockdown and intermediate 

restrictions on the clinical activities of a psychiatric and psychological CL service 

in a General Hospital in Northeast Italy according to the characteristics of referrals 

and through a comparison of similar time-periods in 2019 and 2020.  
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METHODS 

This is a retrospective study conducted on all psychiatric and/or psychological 

consultations of adult patients (>18 years of age, inpatient and/or outpatient) in the 

years 2019 and 2020. This project complied with the principles of the Declaration 

of Helsinki with respect to medical research involving human subjects. Approval 

for the study was obtained from the local Ethics Committee (Prog. 3327CESC).  

 

Setting  

This study was conducted at the Verona University Hospital Trust, Verona is a city 

situated in the Northeast of Italy. The Verona University Hospital is the second 

largest hospital trust in Italy in terms of the number of beds (1617 beds in 2019) 

and the fifth largest in terms of admissions. The trust is formed by two hospitals, 

located in two different parts of the city, both having psychiatric and psychological 

services. The consultations considered in this paper were carried out by the 

‘Psychosomatic and Psychological Medicine Unit’ and the ‘Clinical Psychology 

Unit’ of one of the two hospitals, the G.B. Rossi Hospital, which has a capacity of 

about 500 beds for inpatients, and dedicated clinics for day-hospital and day surgery 

care. 

The two Units receive requests for consultation through an online platform from all 

G.B. Rossi Hospital units, including inpatients, day-patients and outpatients 

undergoing treatment for organic diseases. They are available from Monday to 

Friday. Consultations for inpatients are usually conducted within 48 hours after 

receiving the request, while consultations for day-patients and outpatients are 

scheduled within few weeks (mainly 2 weeks). Along with in-person or telephone 

consultations with the requesting medical and/or psychological staff, written reports 

and diagnoses are provided. The clinical team is composed of psychiatrists, 

residents in psychiatry, psychologists, psychologists in training and 

psychotherapists.  

For urgent requests from the Emergency Room or other hospital wards, a pool of 

psychiatrists from another unit (Psychiatry Unit) is available on-call. Furthermore, 

the ‘Psychosomatic and Psychological Medicine Unit’ and the ‘Clinical Psychology 
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Unit’ serve as a center for the diagnosis and treatment of psychosomatic disorders 

with several dedicated ambulatories (i.e.: for patients with multiple sclerosis, 

mastocytosis, functional neurological disorders, hematological diseases, etc.). 

Additionally, they provide as psychological and psychiatric support to health care 

professionals. Patients seeking consultation can be also referred by their general 

practitioners (GPs) or other specialists outside the Verona hospital. 

 

Data Source 

All data on patients and contacts were obtained from the Hospital Clinical Database 

(HCD): this database collects all medical records, including planned consultation 

requests from both surgical and medical wards units. These requests come from the 

hospital, and also from GPs and other specialists outside the hospital. The database 

includes comprehensive information regarding the patient clinical history, and 

number and characteristics of consultations. 

Information about restrictions and lockdown adopted in Italy by the Government 

has been obtained using the COVID Stringency Index (CSI). The CSI (Hale et al., 

2021) is a composite measure that assesses the strictness of various COVID-19 

response indicators, by considering factors such as school closures, workplace 

closures, and travel bans. The index has a score ranging from 0 to 100, with higher 

values indicating more stringent measures implemented in response to the 

pandemic. We applied the CSI related to Italy. 

 

Data Analysis 

Comparison between year 2019 and year 2020 

We calculated the total number of contacts in the two-year period 2019-2020. The 

analyses have been conducted considering the type of patients (inpatient and 

outpatient), in combination with sociodemographic variables, and then with type of 

referral (hospital wards and external referrals). In this latter case, consultations, 

both for outpatient and for inpatients, were categorized into three main groups: (1) 

Outpatients from General Hospital (divided into psychiatric or psychological 
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consultations), (2) Inpatients from General Hospital (divided into surgical or 

medical wards), (3) Outpatients referred to the CL service by GPs and other 

specialists outside the hospital (divided again into psychiatric or psychological 

consultations). Sociodemographic variables were citizenship (Italian vs. Other); age 

categories (18-24, 25-44, 45-64, and 65+), and gender (male or female).  

To test the equality of the number of contacts between 2019 and 2020 for each 

variable and globally, the conditional exact binomial test on the equality of 

proportions has been used. This test, proposed by Przyborowski and Wilenski 

(Przyborowski & Wilenski, 1940), is suitable for analysing Poisson variables. 

 

Identification of the impact of restrictive measures on the number of clinical 

contacts 

Our dataset was composed of the weeks of 2019 and 2020, and the CSI has been 

adopted as the primary variable of interest to measure the extent of pandemic-

related restrictions. The CSI, measured daily for Italy, served to categorize the 

weeks of 2020 (and 2019 for comparative analysis) into three distinct periods: ‘no 

or reduced restrictions’, (average CSI below 0.7) ‘intermediate restrictions’, 

(average CSI between 0.7 and 0.8) and ‘lockdown’ (average CSI above 0.8).  

To address the discrete nature of the outcome variable, which is the number of 

contacts per working day, a Poisson regression model has been employed. Robust 

standard errors were incorporated to account for overdispersion. 

Given the variability in the number of working days among weeks due to public 

holidays and the extended last week of each year, the variable representing the 

number of working days per week was included. This adjustment allows to 

normalize contact numbers by considering variations in working days. 

Considering that COVID-19 restrictions encompassed travel limitations, an 

indicator variable has been introduced to accommodate weeks that featured public 

holidays during which inter-regional travel was either prohibited or discouraged. 

This control variable ensures that potential reductions in contacts during holiday 

weeks are appropriately considered. 
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In summary, this methodology allows us to examine the impact of restriction levels 

on contacts number, while considering the discrete nature of the outcome and 

accounting for factors such as the number of working days and travel restrictions. 

The study employed a ‘difference-in-differences’ approach, as outlined by Higgins 

et al. (Higgins et al., 2013). Specifically, this approach involved comparing the 

difference in the number of contacts between the years 2019 and 2020 during weeks 

characterized by lockdown and intermediate restrictions with the corresponding 

difference in weeks presenting no or reduced restrictions. This comparison allowed 

us to interpret the effects of the pandemic-related restrictions. To implement this 

approach, three indicators have been incorporated into the regression analysis: one 

related to the year 2020 and two related to specific periods within that year (one for 

weeks with intermediate restrictions and another for weeks with lockdown 

measures). 

Our parameters of interest were the two interactions between the year indicator and 

those related to the level of restrictions in 2020. We conducted both a 

comprehensive regression analysis considering all contacts and separate regressions 

for each type of contact, by distinguishing between outpatient and admission 

contacts. 

Furthermore, to assess whether variations in the effects of restrictions across 

different service types were statistically significant, a global test has been 

performed using a Poisson regression model. This model incorporated an exposure 

variable representing the number of working days in each week, allowing to account 

for potential differences in contact patterns arising from variations in working days. 
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RESULTS 

In the year 2020, a 28% increase in the number of psychiatric and psychological 

consultations was observed when compared to 2019 (Table 1). In particular, 

consultations requested for outpatients increased by 51%, and those requested for 

inpatients decreased by 11%. With respect to sociodemographic variables, all 

categories showed a similar trend towards an increase of the overall number of 

contacts and outpatient contacts, while overall inpatient contacts decreased, with 

the exception of young (18-24 years old), elderly (> 65 years old), and female. 

In terms of type of consultations (Table 2), the comparison between 2019 and 2020 

showed an increase in psychological consultations for outpatients, both requested 

by GPs or other specialists outside the hospital (+60.4%), and by specialists 

working in hospital wards (+50.6%). Also, the number of both types of psychiatric 

consultations increased in 2020, respectively of 35.7% and 38.7%. The number of 

consultations for inpatients decreased in 2020 by about 11%; such decrease being 

statistically significant both globally and for requests from surgical wards (-33.5%). 
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Table 1. Number of consultations requested during years 2019 and 2020 by patients’ sociodemographic characteristics. 

 Outpatients Inpatients All patients 

 2019 2020  2019-20 (%) P * 2019 2020 
 2019-20 

(%) 
P * 2019 2020  2019-20 (%) P * 

Citizenship             

 Italian 1,046 1,561 +515 (+49.2%) <0.001 500 435 -65 (-13.0%) 0.036 1,546 1,996 +450 (+29.1%) <0.001 

 Other 42 78 +36 (+85.7%) 0.001 56 33   -23 (-41.1%) 0.019 98 111 +13 (+13.3%) 0.407 

Age             

 18-24 105 136 +31 (+29.5%) 0.053 17 21 +4 (+23.5%) 0.627 122 157 +35 (+28.7%) 0.042 

 25-44 325 637 +312 (+96.0%) <0.001 92 46 -46 (-50.0%) <0.001 417 683 +266 (+63.8%) <0.001 

 45-64 496 566 +70 (+14.1%) 0.034 225 186 -39 (-17.3%) 0.061 721 752 +31 (+4.3%) 0.434 

 65+ 162 282 +120 (+74.1%) <0.001 282 289 +7 (+2.5%) 0.802 444 571 +127 (+28.6%) <0.001 

Gender             

 Female 727 1,161 +434 (+59.7%) <0.001 294 296 +2 (+0.7%) 0.967 1,021 1,457 +436 (+42.7%) <0.001 

 Male 367 486 +119 (+32.4%) <0.001 326 253 -73 (-22.4%) 0.003 693 739 +46 (+6.6%) 0.214 

Total 1,094 1,647 +553 (+50.5%) <0.001 621 551 -70 (-11.3%) 0.044 1,715 2,198 +483 (+28.2%) <0.001 

* P-value of conditional exact binomial test on equality of proportions 
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Table 2. Number of consultations requested during years 2019 and 2020 by type of consultation. 

Consultation types 2019 2020  2019-20 (%) P ± 

All consultations for outpatients  1,094 1,647 +553 (+50.5%) <0.001 

 Psychological consultations from GPs or other specialists 444 712 +268 (+60.4%) <0.001 

 Psychological consultations from hospital wards 326 491 +165 (+50.6%) <0.001 

 Psychiatric consultations from GPs or other specialists 182 247 +65 (+35.7%) 0.002 

 Psychiatric consultations from hospital wards 142 197 +55 (+38.7%) 0.003 

All consultations for inpatients 621 551 -70 (-11.3%) 0.044 

 Consultations from surgical wards  179 119 -60 (-33.5%) 0.001 

 Consultations from medical wards  442 432 -10 (-2.3%) 0.761 

Total 1,715 2,198 +483 (+28.2%) <0.001 

± P-value of conditional exact binomial test on equality of proportions 
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 In units that request more psychiatric and psychological consultations (Table 3) 

(more than 130 in the two years), the increase was significant for outpatients in 

charge at the neurology unit (+91.0%), infectious diseases unit (+56.1%), and pain 

therapy unit (+100.0%). Significant decreases were observed in requests from 

Pancreas and General Surgery for inpatients (-30.5%), and from Maxillofacial 

surgery for outpatients decreased (-71.7%). 

 

Table 3. Number of consultations requested during years 2019 and 2020 by 

referrals. 

Referrals * 2019 2020  2019-20 (%) P ± 

Neurology outpatient 134 256 +122 (+91.0%) <0.001 

Infectious diseases 

outpatient 
98 153 +55 (+56.1%) 0.001 

Internal medicine 

inpatient 
75 80 +5 (+6.7%) 0.748 

Neurology inpatient 63 79 +16 (+25.4%) 0.208 

Pain therapy outpatient 47 94 +47 (+100.0%) <0.001 

Pancreas and General 

Surgery inpatient 
82 57 -25 (-30.5%) 0.041 

Maxillofacial surgery 

outpatient 
106 30 -76 (-71.7%) <0.001 

* Only hospital wards recording more than 130 contacts in the 2-year period are showed in the 

table. 
± P-value of conditional exact binomial test on equality of proportions. 

 

 

Poisson regression analyses (Table 4) revealed statistically significant effects of 

lockdown measures and intermediate restrictions in reducing the number of 

consultations. The lockdown was associated with a reduction of 39.5% (p-

value<0.001), while intermediate restrictions led to a 21.5% decline (p-value 

0.017). These percentages increased to 41.8% (p-value<0.001) and 27.3% (p-value 

0.001), respectively, when excluding COVID-19-related consultations from the 

analysis.  
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The impact of these measures varied significantly (with a p-value of 0.020 when 

considering all consultations and a p-value of 0.026 when excluding those related 

to COVID-19) depending on the types of consultations. An instance of this can be 

seen in psychiatric consultations requested by GPs or other specialists, which 

exhibited a similar effect of the lockdown as of observed in overall consultations. 

However, this effect did not achieve statistical significance at the conventional 

threshold of 5% (p-value 0.074). The impact of restrictions and lockdown on 

psychological and psychiatric consultations for outpatient requested by hospital 

units, and on those for inpatients in medical wards was estimated to be 

comparatively lower, without statistical significance. There was a substantial 

reduction (68.7%; p-value 0.001) of psychological consultations requested by GPs 

or other specialists outside the hospital ascribed to the lockdown.  

Regarding the impact of intermediate restrictions on psychological and psychiatric 

consultations requested by GPs or other specialists, psychological outpatient 

consultations requested by hospital units and inpatient consultations requested by 

medical wards, results showed estimates comparable those derived from the overall 

data, but no statistical significance was found due to the smaller sample sizes. We 

estimated a 60% reduction (p-value 0.001) of psychiatric outpatient consultations 

within hospital units following the implementation of intermediate restrictions on 

contact. 

For the number of consultations requested by surgical wards, the parameters 

displayed an opposite trend, indicating a positive estimated effect of both lockdown 

and restrictions. However, in both cases statistical significance was not reached. 
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Table 4. Poisson regression model on number of consultations per working-day during lockdown and restrictions. 

 

Lockdown vs. no-restrictions 
Intermediate restrictions vs. no-

restrictions 

Year 2020 vs. 2019  

IRR (SE) CI IRR (SE) CI IRR (SE) 
CI 

All consultations for outpatients .521 (.100) (.357; .759) .716 (.093) (.555; .923) 
1.711 (.113) (1.503; 1.946) 

 Psychological consultations from GPs 

or other specialists 
.313 (.109) (.159; .618) .721 (.146) (.484; 1.073) 

1.878 (.182) (1.553; 2.271) 

 Psychological consultations from 

hospital wards 
.803 (.163) (.539; 1.196) .853 (.206) (.531; 1.370) 

1.580 (.141) (1.326; 1.884) 

 Psychiatric consultations from GPs or 

other specialists 
.623 (.165) (.370; 1.047) .754 (.127) (.542; 1.048) 

1.546 (.198) (1.203; 1.987) 

 Psychiatric consultations from hospital 

wards 
.748 (.328) (.317; 1.766) .400 (.109) (.234; .682) 

1.681 (.189) (1.349; 2.095) 

All consultations for inpatients .899 (.134) (.670; 1.204) 0.990 (.139) (.753; 1.303) 
0.916 (.154) (0.811; 1.034) 

 Consultations from surgical wards 1.192 (.422) (.596; 2.385) 1.504 (.526) (.758; 2.984) 
0.639 (.009) (0.456; 0.896) 

 Consultations from medical wards .824 (.139) (.593; 1.146) .862 (.142) (.624; 1.190) 
1.034 (.073) (0.900; 1.187) 

 Consultations from medical wards – no 

COVID-19 
.716 (.122) (.513; .9996) .542 (.089) (.393; .747) 

1.017 (.074) (0.882; 1.173) 

 All consultations for inpatients – no 
COVID-19 

.813 (.121) (.608; 1.088) .716 (.101) (.544; .943) 
0.905 (.057) (0.799; 1.023) 

All consultations .605 (.074) (.476; .768) .785 (.079) (.644; .958) 
1.424 (.070) (1.288; 1.565) 

 All consultations – patients no 

COVID-19 
.582 (.074) (.454; .745) .727 (.070) (.602; .878) 

1.420 (.070) (1.293; 1.568) 

IRR = Incidence rate ratio; SE 0 Standard Error; CI = Confidence Interval. Significant results marked in bold 
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When contacts were categorized into ‘all outpatient’ vs ‘all inpatients’ types, results 

were statistically significant for the former category only. In particular, both the 

lockdown (p-value 0.001, estimated reduction: 47.9%) and intermediate restrictions 

(p-value 0.010, estimated reduction: 28.4%) had a lowering effect on the number 

of outpatient consultations. 

Furthermore, when consultations related to COVID-19 were excluded from the 

analysis, we found a reduction of 28.4% due to the lockdown (p-value 0.0497), and 

of 45.8% due to intermediate restrictions (p-value<0.001) on medical ward 

contacts. We also found a decrease in the total number of inpatients consultations 

due to both COVID-19 containment measures. This reduction was specifically 

evident during intermediate restrictions (28.4%, p-value 0.017). 

The number of contacts in 2020 would have been increased of 42.4% (p-

value<0.001) compared to 2019, in case no restrictions were introduced. This is 

linked to outpatient consultations only (that would have shown, a 71.1% increase, 

p-value<0.001), while we estimate a reduction in consultations from surgical wards 

would have been observed (-36.1%; p-value 0.009). 

 

DISCUSSION 

This is an observational study focused on the impact of the COVID-19 pandemic 

on CL psychiatric and psychological services conducted in a General Hospital in 

the Northeast Italy. The data clearly shows a significant increase in the number of 

requests for psychiatric and psychological consultations in 2020, concurrently with 

the COVID-19 pandemic, compared to the previous year. 

This increase in demand is consistent with recent global reports on the mental health 

impact of the COVID-19 pandemic, which reported an increased request and need 

of mental health care  (de Girolamo et al., 2020; Donisi et al., 2021; Fiorillo et al., 

2020; Lasalvia et al., 2021). Despite the greater demand for psychiatric and 

psychological CL services, there was a significant decrease of 42.9% in 

consultations during the lockdown and a smaller drop of 19.5% during the 

intermediate restriction phase. 
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This finding could potentially be explained by patients' hesitance to access the 

hospital due to their pandemic-related fear (Naqvi, 2020). Despite the increased 

level of psychological distress experienced by the general population, distressed 

individuals might have tried to avoid or limit in-person meetings with healthcare 

providers. On the other hand, clinicians may have tried to manage hospital 

admissions cautiously, possibly to preserve hospital beds for potential increases in 

COVID-19 cases (Lele et al., 2021). This attitude could explain the decrease in CL 

psychiatry and psychology appointments. At this regard, in the Verona hospital 

during the pandemic phase, several wards were repurposed to admit COVID-19 

patients. To minimize the infection spread, psychiatric and psychological 

consultations were often conducted via telephone or video calls.  The Hospital 

Clinical Database was updated accordingly, to support the registration of 

teleconsultations. In light of the clinical demand observed during the pandemic, the 

implementation of telemedicine options - in particular in the field of psychiatric and 

psychological consultations – may be effective to meet the clinical needs of 

patients. Telemedicine has the potential to provide prompt treatment and preventive 

measures for patients, while also alleviating the strain on healthcare professionals 

(Prajapati et al., 2021). 

Considering that, despite the significant effect of lockdown and restrictions in 

reducing the number of consultation requests, there was an increase in consultations 

in 2020, it is plausible that there was a rebound in demand once the number of 

COVID-19 cases decreased, and restrictions were reduced, to recover the 

previously lost consultations. Our results support this hypothesis, suggesting a 

potential increased demand for CL psychiatry and psychological services as the 

pandemic situation improved.  

 

Limitations and strengths 

Findings of the present study should be interpreted cautiously, as several 

methodological limitations are acknowledged. Firstly, our study faces a potential 

risk of information bias due to data collection conducted by various mental health 

professionals. This diversity in data collection methods has revealed gaps in 
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sociodemographic data, which could potentially influence the study’s outcomes. 

Secondly, the registration of tele-consultation was implemented in the dataset only 

at the end of 2020. This delayed inclusion prevented us from separately analyzing 

the teleconsultation variable, which could have provided valuable insights for data 

interpretation. The inclusion of this information could have significantly 

contributed to our comprehension of the impact of tele-consultations on the 

observed trends. Thirdly, our dataset lacked critical information about individual 

clinical pathways and follow-ups. The absence of this data may potentially impact 

the comprehensive understanding of the factors affecting patients' choices 

regarding seeking psychiatric or psychological consultations during and after the 

pandemic. 

Lastly, our study was conducted within a single hospital, and it is essential to 

acknowledge the absence of certain departments, such as gynecology/obstetrics and 

pediatrics. Consequently, we must exercise caution when attempting to generalize 

the data across all specialties or other healthcare facilities or different regions in 

Italy. It is important to recognize that the Province of Verona experienced one of 

the most significant health impacts of the pandemic in Europe in terms of infections 

number (Goumenou et al., 2020; Lasalvia et al., 2021). Therefore, the unique 

circumstances of this heavily affected area may have influenced the observed 

trends, potentially limiting the applicability of our findings to other contexts.  

In summary, the study compared the number of consultations in the years 2019 and 

2020, and employed a robust ‘difference-in-differences’ methodology. It explored 

multiple indicators and an appropriate regression model to reasonably estimate the 

effect of different level of pandemic-related restrictions on the number of 

consultations requests in 2020. 

 

Implications  

In terms of implications for further research, there is a need to expand the 

exploration to additional clinical and organizational factors that may influence the 

accessibility of psychiatric and psychological CL services. For example, evaluating 

specific individual factors such as socioeconomic status (Donisi et al., 2013), 



 93 

diagnosis-related groups for each patient, service variables associated with 

healthcare system provisions and utilization, staff resources, or more general factors 

like the level of urbanization in relation to the use of CL services (Donisi et al., 

2016). A deeper understanding of these elements can offer valuable insights on the 

barriers and facilitators that impact the access to mental health support during 

periods of pandemic. 

 

CONCLUSIONS 

Our study identified an overall increase in the number of psychiatric and 

psychological consultations during 2020, despite a decreasing effect due to 

lockdown and intermediate restriction. To date, there are no observational studies 

investigating the long-term effects of the COVID-19 pandemic on psychiatric and 

psychological CL services. Further research and initiatives, that expand clinical and 

organizational factors impacting the accessibility of psychiatric and psychological 

CL services, are crucial for optimizing mental health care delivery during and 

beyond the pandemic (Prajapati et al., 2021). Implications from this study hold the 

potential to inform and shape policy and practice both at national and international 

level.  
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5. SUMMARY OF THE PRINCIPAL FINDINGS  
 

This thesis aims to provide comprehensive insights into the complex relations 

between service utilization and natural disasters such as pandemic.  Our research 

significantly contributes to the current literature on the effect of COVID-19 

pandemic on service mental health utilization employing an epidemiological and 

innovative approach that considers environmental variables. It expected to inform 

national and international policies and practices, thereby enhancing the efficacy of 

mental health care delivery during and beyond pandemics. 

In the following section, the main findings of each developed project are shortly 

summarized.  

The first aim of this thesis was to evaluate the association of the lockdown and the 

intermediate restrictions due to the COVID-19 pandemic and the mental healthcare 

provision by comparing the access to community-based mental health care between 

the pre-pandemic period in 2019 and the most challenging phase of the pandemic 

in 2020 (see Chapter 1). In 2020, there was an overall reduction in patients seeking 

mental health care compared to 2019 across all psychiatric diagnostic groups 

analyzed. This reduction retained statistical significance across diverse 

sociodemographic categories, excepting individuals diagnosed with schizophrenia, 

younger adults, and foreign-born populations. The most significant decrease in 

contacts was observed in rehabilitation interventions and day-care activities, while 

social and support interventions showed the least decline between the two years. 

Regression analysis indicated that the majority of the reduction in contacts during 

2020 was attributed to the lockdown period, emphasizing its impact on mental 

health care-seeking behavior. 

The second aim of this thesis was to explore how sociodemographic factors and 

environmental conditions influence the utilization patterns of community-based 

mental health services among urban-areas patients, with a focus on identifying 

changes in these relationships during disruptive events like the COVID-19 

pandemic (see Chapter 2). Overall, the findings indicate that individuals with lower 

educational attainment residing in rented apartments or in urban areas characterized 
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by elevated NO2 levels or reduced solar radiation consistently exhibited increased 

usage of community-based mental health services. However, distinct variations in 

effects emerged when comparing the periods before and during the pandemic. Pre-

pandemic, residing in neighborhoods abundant with trees, having higher 

educational attainment and lower prevalence of unemployment and living in an area 

with lower prevalence of rented apartments appeared to decrease the frequency of 

contact with community-based mental health services. Yet, these distinctions 

underwent alteration or attenuation during periods of lockdowns and restrictions. 

Lastly, the third aim of this thesis was to assess the effects of the most challenging 

periods of the pandemic on the clinical activities of the psychiatric and 

psychological Consultation-Liaison (CL) service within the General Hospital, 

achieved by comparing similar time-periods in 2019 and 2020 (see Chapter 3). The 

findings clearly show a significant increase in the number of requests for psychiatric 

and psychological consultations during the pandemic, compared to the period 

before it. Despite the greater demand for this type of services during the overall 

observation period, there was a significant decrease in number of consultations 

during the lockdown, highlighting its influence on the way people seek mental 

health care for this type of service as well.  

 

6. DISCUSSION  
 

Over the past three years, a substantial body of literature has emerged investigating 

the impact of mental health conditions during the COVID-19 pandemic. 

Specifically, this significant volume of literature examining the utilization patterns 

of mental health services during this long-term environmental event (Burrell et al., 

2023; Hoyer et al., 2021; McBain et al., 2023; Starkweather et al., 2023). 

Among the various points explored in the projects of this thesis, the decreased 

contact with mental health services during the initial phase of the pandemic 

emerged as the most extensively examined and discussed. During the beginning of 

the pandemic, governmental restrictions and lockdowns were most stringent, 

limited overall healthcare services. Legislations at national and local levels might 
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have made fewer people go to hospitals or clinics (Carpiniello & Vita, 2022; de 

Girolamo et al., 2020). Moreover, concerns over risk of infection appear to have 

prevented some from seeking in-person support early in the pandemic, leading to a 

treatment gap in addressing mental health problems in the population that might 

have increased, with potential long-term repercussions (Murphy et al., 2021). 

However, the literature found a no clear pattern of change in mental health 

symptoms severity and associated outcomes in adults with pre-existing mental 

health conditions (Neelam et al., 2021). This is in line with a recent systematic 

review on the effect of the pandemic on mental health and mental health care in 

high income European countries including Italy (Ahmed et al., 2023). The authors 

included 117 longitudinal and repeated cross-sectional studies comparing 

prevalence and incidence of mental health problems, mental health symptom 

severity in people with pre-existing mental health conditions, or mental health 

service use before versus during the pandemic, or between different timepoints of 

the pandemic. Despite this substantial volume of data, they found a mixed patterns 

of effects of the pandemic on mental health and social outcome for adults already 

living with mental health conditions. This thesis presents similar findings; unlike 

national surveys conducted concurrently (Fiorillo et al., 2020; Moccia et al., 2020; 

Vahratian et al., 2021), it did not identify an increase in new patients seeking help 

for depression or anxiety disorders. These mixed and occasionally unexpected 

findings can potentially be elucidated concerning the significant diversity in the 

experiences of individuals coping with mental health conditions. These variations 

might stem from the pandemic's differential impact based on specific conditions, 

the degree to which individuals could maintain connections with both formal and 

informal support, and the interplay between the pandemic's effects and pre-existing 

states of social isolation and adversity (Trucco et al., 2023; Xiong et al., 2020). 

Moreover, during 2020 and the initial phase of 2021, Project 3 within this thesis 

highlighted a surge in demand for psychiatric and psychologist CL services. This 

apparent contradiction, when compared to the earlier section, aligns with recent 

global reports on the pandemic's mental health impact, which documented an 

increased need for mental health care. Despite the significant effect of lockdowns 

and restrictions in reducing the number of consultation requests, the increasing 
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number of consultations observed in 2020 implies a plausible rebound in demand 

following a decrease in COVID-19 cases and relaxation of restrictions. This 

suggests a recuperation of previously deferred consultations. Our findings endorse 

this hypothesis, indicating a potential uptick in demand for CL psychiatry and 

psychological services as the pandemic situation improved.  

Additionally, to mitigate the spread of infection, psychiatric and psychological 

consultations largely transitioned to telephone or video calls. Considering the 

clinical demand observed during the pandemic, the adoption of telemedicine 

options, particularly these types of mental health services, emerges as an effective 

approach to meet patients' clinical needs. Telemedicine holds promise in delivering 

prompt treatment and preventive measures while also easing the strain on mental 

healthcare professionals (Prajapati et al., 2021). This aligns with additional 

evidence indicating that service providers adopted tele-mental health to ensure 

continuity of service delivery at the onset of the pandemic (Appleton et al., 2021). 

However, it is crucial to emphasize the careful consideration of service user choice, 

privacy, and safety, along with the need for effective egagement and fostering 

strong therapeutic relationships when delivering tele-mental healthcare (Schlief et 

al., 2022). 

Another positive aspect revealed by our thesis pertains to our mental health system. 

Although accessing community mental health care during a pandemic remains 

challenging, the health care system has demonstrated its capability to provide 

consistent support to more vulnerable and severely ill patients. This is achieved by 

ensuring ongoing contact and day-to-day assistance through social and supportive 

interventions. Such interventions encompass a range of supportive measures, 

including the provision of social services by mental health professionals, 

particularly social workers. Additionally, these efforts involve home visits, 

consultations within healthcare facilities managed by other organizations, or 

engagements at voluntary organization premises. This support might have 

improved ad strengthen the personal recovery of people with pre-existing mental 

health conditions, emphasize functional improvement, social inclusion, community 

integration, illness management, access to employment and financial support. And 

recovery is of interest to health system reform as the goals and financial needs of 
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the organization influence how recovery translates into practice, as highlighted by 

previous studies (Gamieldien et al., 2022; Le Boutillier et al., 2015).  

An explanation for these findings might lie in the evolving epidemiological context 

during the pandemic. As the pandemic progressed, there appeared to be a surge in 

social and administrative issues within the population (Leach et al., 2021), leading 

to an increased number of patients seeking assistance from community-based 

mental health services during the latter part of 2020, characterized by intermediate 

restrictions. Consequently, the influence of intermediate restrictions showed a more 

pronounced effect on social and supportive interventions, allowing for a gradual 

reinitiating of interventions like home visits. 

This thesis introduces a significant finding regarding the influence of accessible 

green spaces on mental health. Urban environments are often associated with 

heightened stress levels, social inequalities, and adverse health impacts, including 

limited physical activity, exposure to environmental hazards, and a higher 

prevalence of mental health conditions. The detrimental effects of urban living were 

further intensified by the unprecedented COVID-19 pandemic, compounded by 

varying levels of restrictions imposed on movement and access to public spaces, 

parks, and facilities across different countries during its early phase. For instance, 

Italy imposed strict limitations on physical exercise and outdoor movement 

(Ugolini et al., 2020), exemplifying the global diversity in usage pattern changes. 

The proximity of a green space to one's residence, rendered inaccessible due to 

COVID-19 restrictions, emerged as an additional mental health stressor. Green 

spaces, particularly with trees, significantly enhance the quality of the living 

environment, actively reducing air pollutants like PM2.5 and NO2 from the 

atmosphere. Moreover, urban green land cover and blue spaces not only offer 

natural landscapes but also provide places for restoration from stress and mental 

fatigue. This underscores their significant role in advancing public mental health on 

a global scale (Borgi et al., 2023).  
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IMPLICATIONS FOR POLICY, CLINICAL PRACTICE, AND 

RESEARCH 

The coming decades will be characterized by increases in the frequency and 

intensity of many types of extreme or adverse environmental events, with the 

potential for significant impacts on populations and health care systems worldwide 

(Ebi et al., 2021).  

In terms of implications for policy and clinical practice, health strategies should 

address not only the medical dimensions of the pandemic, but also the immediate, 

medium- and long-term consequences for mental health, according to the report by 

the Office of the United Nations High Commissioner for Human Rights (United 

Nations, s.d.). For instance, the UK National Health Service (NHS) has set up a 

long-term plan to improve mental healthcare services that are widely regarded as 

being under-resourced (Yu et al., 2022). However, for people with mental health 

conditions, there is an incomplete picture of the impact of the pandemic on the 

pattern of mental health services. Despite bringing current service inadequacies to 

the forefront, the pandemic could provide an opportunity to rethink conventional 

approaches to mental health services planning to meet patients’ needs. For example, 

remote community treatment and support has long been suggested but has not 

previously been implemented widely because of barriers and challenges from both 

mental healthcare staff and service users. Since the onset of the pandemic, the 

situation has changed. Apart from mental health services disruptions, a systematic 

review included qualitative, quantitative and mixed-methods studies identified a 

global transition to telepsychiatry as the most reported change during the pandemic 

(Duden et al., 2022). Organisational studies show that innovation and change does 

not emerge from applying prescriptive knowledge, but rather from the acquisition 

of new organisational capabilities – the COVID-19 pandemic might represent the 

catalyst transforming the mental health sector in a historical manner by stimulating 

a large-scale extension of telepsychiatry (Duden et al., 2022). Therefore, learning 

from health service changes throughout the pandemic, and their consequences for 

people’s mental health is vital to inform practical policy solutions for integrated 

service recovery and effectively plan services that reach those with the greatest 

need. 
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Although the COVID-19 pandemic has raised awareness of the mental health crisis, 

unaddressed mental health needs have long been a source of concern in the 

countries. Several barriers contribute to a high treatment gap, including insufficient 

financial and human resources, stigma and discrimination, and unequal access to 

services, among other factors (Trianni & Souza, 2023). In the future, a better crisis 

and disaster preparedness and support program should be advocated and 

implemented as it is proven to cultivate psychosocial resilience toward disasters 

and public health emergencies, reducing mental health issues even after a natural 

disaster (Samy et al., 2021). 

Our results provide initial background evidence in support to the principles of the 

guidelines on the operational considerations for multisectoral mental health and 

psychosocial support programmes during the COVID-19 pandemic developed by 

the Inter-Agency Standing Committee (Inter-Agency Standing Committee, 2007). 

As part of the global call to action to bringe mental healthcare system to the highest 

possible level of regional and national political agendas and expanding the 

integration of mental health into a vast range of governmental priorities. 

In terms of implications for research and future directions, there is a need to expand 

the exploration to additional clinical and organizational factors that potentially 

affect the accessibility of mental health services. This extension encompasses 

community-based mental health services and psychiatric as well as psychological 

consultation liaison services. Specifically, it involves assessing individual factors 

such as socioeconomic status, patient-related diagnosis categories, service-related 

variables within healthcare systems, utilization patterns, staffing resources, and 

more generalized aspects such as urbanization levels concerning the utilization of 

mental health services.  A comprehensive understanding of these components can 

offer valuable insights into the barriers and facilitators impacting access to mental 

health support, particularly during periods of a pandemic. 

Furthermore, there is a pronounced need for epidemiological studies in this domain. 

These studies could involve, for instance, establishing correlations between changes 

in access to mental health services and alterations in emergency mental health care 

accessibility. Such correlations would better portray the impact of the COVID-19 
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pandemic on both the general population and patients with mental health 

conditions. Subsequent studies could also provide insights into the prolonged 

effects of the pandemic on mental health and well-being, as well as its consequential 

escalation in mental health service utilization and changes in diagnostic casemix.  

The challenge for the future of epidemiological research in psychiatry is also 

characterized by the ability to integrate large databases at the national and inter- 

national level; this will increasingly require the establishment of inter- national 

scientific networks capable of finding innovative solutions to ethical and privacy 

problems and those related to the semantic comparability of information contained 

in databases. 

Lastly, forthcoming research should explore the broader relationship between 

environmental factors and the overall well-being of the general population. This 

evaluation must account for potential confounding factors specific to the mental 

health subpopulation that might influence the examined association. This expanded 

perspective promises invaluable insights into how the environment affects public 

mental health and offers potential holistic strategies to enhance the quality of life in 

urban settings. 

 

STRENGTHS AND LIMITATIONS  

The primary strengths of this work lie in its innovative and comprehensive 

epidemiological approach, which examines the impact of the COVID-19 pandemic 

on mental health service utilization while also taking into account environmental 

variables. Different methodologies were carefully selected in order to address 

system-level research questions that had not been previously encountered or 

adequately investigated during prior long-term environmental events. The 

following part moves on to describe how this thesis benefited from the key features 

of some of the chosen techniques.  

Clinical databases serve as valuable tools for monitoring the performance and 

outcomes of mental health services, contributing to their enhancement in quality 

(Amaddeo, 2018). To fulfill this purpose, Chapter 1 and 3 are based on the 

Psychiatric Case Register (PCR), a clinical database established since the inception 
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of the Italian psychiatric reform in 1978. The PCR systematically collects 

comprehensive data from individuals seeking psychiatric and/or psychological 

care, encompassing their sociodemographic profiles, International Classification of 

Disease (ICD-10) diagnoses, previous psychiatric and medical records, clinical 

data, inpatient mental health services, and outpatient interactions. Functioning as a 

local repository, the PCR consolidates information provided by mental health 

practitioners from the Mental Health Department of Verona. This dataset is 

subsequently integrated into the Veneto Region Information System and further 

incorporated into the Italian Mental Health Information System, defined by the 

WHO as a system for collecting, processing, analysing, disseminating and using 

information about a mental health service and mental health needs of the 

population it serves (World Health Organization, 2005). Over time, the PCR has 

demonstrated its exceptional reliability and value as a resource, facilitating 

continual monitoring and assessment of the epidemiology of mental health 

conditions and the provision of mental health services across this extensive 

catchment area (Amaddeo et al., 1997, 2001, 2007). 

In each of the three projects within this thesis, we utilized a consistent metric known 

as the COVID Stringency Index (CSI). This index, developed by researchers at the 

University of Oxford, is designed to estimate the extent of pandemic-related 

restrictions in diverse countries worldwide (Hale et al., 2021). Ranging between 0 

and 1, the CSI includes nine distinct variables for each day of the year, 

encompassing decisions on limitations pertaining to individual travel, school 

closures, economic activities, and employment restrictions. 

The universal applicability of this valuable index simplifies its integration into 

similar studies across different countries, facilitating comparisons with specific 

local data of other contexts, as observed in the primary studies of this thesis. To 

corroborate this assertion, several studies have employed this index for 

epidemiological analyses throughout the course of the pandemic (Ahmed et al., 

2023; Quaglio et al., 2022). 

The third project stands as a significant strength within this thesis, primarily 

concerning its spatially explicit analysis, examining the relationship between 
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mental health and diverse environmental factors, encompassing stressors like air 

pollutants and beneficial elements such as nearby green spaces. Unlike previous 

research, which often examined these factors separately, this study provides a 

distinctive perspective by concurrently analyzing data from both periods before and 

during a pandemic.  

Recent studies investigating the geographic accessibility of health care and mental 

health services demonstrated the potential to use geo-coded health data. These 

studies address many important public health questions regarding accessibility, 

equity service utilization, and the integration of handle large datasets combining 

spatial information with clinical variables (Donisi et al., 2013; Ngamini Ngui & 

Vanasse, 2012; Paez et al., 2010; Salazzari & Amaddeo, 2018). The chapter 3 in 

this thesis align with this trajectory, enhancing the comprehensive understanding of 

mental health service utilization during the COVID-19 pandemic. 

The thesis should be also interpreted in light of certain limitations. 

All three projects may be susceptible to information bias due to the collection of 

clinical data by different teams of mental health professionals during their routine 

clinical activities. These teams encompassed a variety of roles, including 

psychiatrists, psychologists, psychotherapists, psychiatric nurses, occupational 

therapists, health educators, psychiatric rehabilitation technicians, and social 

workers. Consequently, we encountered instances of missing data. 

The databases’ structure posed limitations in isolating the 'telematics contacts' 

variable, a factor that could have significantly enriched data interpretation. The 

inclusion of teleconsultation records, implemented only at the end of 2020, was 

delayed, preventing separate analysis. This omission hindered our ability to 

comprehend the impact of teleconsultations on observed trends. Furthermore, the 

nature of the collected data lacked vital clinical information, such as case severity 

and the pandemic's broader effects on healthcare services. Absence of individual 

clinical pathways and follow-up data limits our comprehensive understanding, 

potentially affecting patient choices concerning psychiatric or psychological 

consultations during and after the pandemic. Additionally, our study did not go into 

detail on the clinical characteristics of children and adolescents regarding changes 
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in their mental health contacts over the studied two-year period, being that the data 

collected from the clinical database does not cover the access information of child 

neuropsychiatry patients. All these aspects are encompassed within the broader 

limitations of epidemiological, retrospective studies (Baxter et al., 2013). 

Finally, the present thesis encompassed only a single Mental Health Department or 

a single Academic Hospital, thereby limiting the broader applicability of our 

findings to other contexts. It's crucial to note the absence of specific departments, 

such as gynecology/obstetrics and pediatrics, within our study hospital. Therefore, 

caution is warranted when attempting to generalize these findings across all medical 

specialties or diverse healthcare facilities in different regions of Italy. Moreover, it 

is important to acknowledge the unique circumstances of the Province of Verona 

during the pandemic, where a significantly high number of infections (Lasalvia et 

al., 2021) impacted the area. These exceptional conditions may have influenced the 

observed trends, potentially constraining the transferability of our findings to 

dissimilar contexts or regions.  

 

CONCLUSIONS  

Our findings underscore the importance of establishing and strengthening mental 

health services during adverse environmental events, such as the COVID-19 

pandemic, as a fundamental element of healthcare systems both in Italy and 

globally. This thesis highlights the challenges faced by certain mental health 

services during the pandemic, illuminating their strengths, and advocating for the 

elevation of the mental healthcare system to the highest possible level of policy 

priority. This advocacy aims to strengthen natural disaster preparedness and 

augment mental health interventions for forthcoming public health emergencies, 

ensuring a more resilient response in the future. 
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7. APPENDIX 

 

APPENDIX A 

Table S1: Mental health contacts evaluated in the study. 

Component Description 

Outpatient care - First psychiatric visit 

- First psychological visits 

- Specialist check-up visit 

- Psychiatric interview 

- Clinical psychological interview 

- Clinical report 

- Specialist consultation-liaison 

- Individual psychotherapy 

- Couple psychotherapy 

- Family psychotherapy 

- Group psychotherapy 

- Assessment through standardised tools 

- Psychiatric somatotherapy 

- Psychoeducation (individual family) 

- Psychoeducation (multiple families) 

Social and 

supportive 

interventions 

- Home visits 

- Supportive intervention  

- Family interview 

- Social support intervention 

- Intervention for administrative matters 

Rehabilitation 

interventions 

- Basic-skills intervention (individual) 

- Basic-skills intervention (group) 

- Expressive and/or physical intervention (individual) 

- Expressive and/or physical intervention (group) 

- Job training 

- Re-socialization intervention (individual) 

- Re-socialization intervention (group) 

- Stays 

Multi-

professional 

assessments 

- Operational team-meeting 

- Meeting between professionals 

Day care - Day spent in a day centers (less than 4 hours) 

- Day spent in a day centers (more than 4 hours) 
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APPENDIX B 

STROBE Statement—checklist of items that should be included in reports of 

observational studies 

 
 

Item 

No Recommendation 

Page  

No 

Title and abstract 1 (a) Indicate the study’s design with a commonly used 

term in the title or the abstract 

0 - 1 

(b) Provide in the abstract an informative and 

balanced summary of what was done and what was 

found 

1 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 

2 - 4 

Objectives 3 State specific objectives, including any prespecified 

hypotheses 

4 

Methods 

Study design 4 Present key elements of study design early in the 

paper 

4 

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-up, 

and data collection 

4 - 7 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the 

sources and methods of selection of participants. 
Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and 

the sources and methods of case ascertainment and 

control selection. Give the rationale for the choice of 

cases and controls 

Cross-sectional study—Give the eligibility criteria, 

and the sources and methods of selection of 

participants 

4 - 7 

(b) Cohort study—For matched studies, give 

matching criteria and number of exposed and 

unexposed 

Case-control study—For matched studies, give 

matching criteria and the number of controls per case 

4 - 7 

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

4 - 7 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and 

details of methods of assessment (measurement). 

Describe comparability of assessment methods if 

there is more than one group 

6 - 7 

Bias 9 Describe any efforts to address potential sources of 

bias 

12 

Study size 10 Explain how the study size was arrived at 5 

Quantitative variables 11 Explain how quantitative variables were handled in 

the analyses. If applicable, describe which groupings 

were chosen and why 

7 - 9 

Statistical methods 12 (a) Describe all statistical methods, including those 

used to control for confounding 

7 - 9 
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(b) Describe any methods used to examine subgroups 

and interactions 

7 - 9 

(c) Explain how missing data were addressed 7 - 9 

(d) Cohort study—If applicable, explain how loss to 

follow-up was addressed 

Case-control study—If applicable, explain how 

matching of cases and controls was addressed 

Cross-sectional study—If applicable, describe 

analytical methods taking account of sampling 

strategy 

NA 

 

 

 

 

7 

(e) Describe any sensitivity analyses NA 

 

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—

eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing 

follow-up, and analysed 

9, Table 

1 

(b) Give reasons for non-participation at each stage 9 

(c) Consider use of a flow diagram NA 

Descriptive 

data 

14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

9, Table 

1 

(b) Indicate number of participants with missing data for 

each variable of interest 

Tables 

(c) Cohort study—Summarise follow-up time (eg, average 

and total amount) 

NA 

Outcome data 15* Cohort study—Report numbers of outcome events or 

summary measures over time 

 

Case-control study—Report numbers in each exposure 

category, or summary measures of exposure 

 

Cross-sectional study—Report numbers of outcome events 

or summary measures 

9 - 10 

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (eg, 

95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

9 - 10 

(b) Report category boundaries when continuous variables 

were categorized 

Tables 

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

9 - 10 

Other analyses 17 Report other analyses done—eg analyses of subgroups 

and interactions, and sensitivity analyses 

Appendix 

Discussion 

Key results 18 Summarise key results with reference to study objectives 10 

Limitations 19 Discuss limitations of the study, taking into account 

sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias 

12 

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant 

evidence 

11 - 12 

Generalisability 21 Discuss the generalisability (external validity) of the study 

results 

11 - 12 

Other information 
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Funding 22 Give the source of funding and the role of the funders for 

the present study and, if applicable, for the original study 

on which the present article is based 

NA 

*Give information separately for cases and controls in case-control studies and, if applicable, for 

exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives 

methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS 

Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, 

and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available 

at www.strobe-statement.org. 

  

http://www.strobe-statement.org/
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Table S1. P-values of global tests on regression parameters  

Regression parameters Test statistics P-value 

Model 1:  

all sociodemographic variables 
Χ2(3) = 15.00 0.002 

Model 1:  

all environmental variables 
Χ2(9) = 40.57 <0.001 

Model 2:  

all interactions  
Χ2(12) = 138.23 <0.001 

Model 2:  

interactions sociodemographic variables 
Χ2(3) = 90.85 <0.001 

Model 2:  

interactions environmental variables 
Χ2(9) = 31.49 <0.001 

Model 2:  
all parameters on sociodemographic variables 

Χ2(6) = 105.91 <0.001 

Model 2:  

all parameters on environmental variables 
X2(18) = 73.01 <0.001 

Model 3:  

all environmental variables 
Χ2(9) = 7.06 0.630 

Model 3:  

all sociodemographic variables  
Χ2(3) = 15.13 0.002 

Model 3:  

parameters related to COVID-19 restrictions 
Χ2(2) = 28.50 < 0.001 
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Calculation of the environmental and sociodemographic variables 

 

Census block centroids 

To better estimate population exposure to the environmental variables, centroids of 

each census block, approximating where the majority of the population in each 

census block resides, were estimated. In order to do so, the weighted mean distance 

of all the residential buildings in each census block was used to estimate the position 

of the centroids. Data for the residential building was retrieved from Copernicus 

Urban Atlas Land Cover/Land Use data (year 2018) (Copernicus, 2023a). Census 

block geometries were retrieved from the ISTAT (Italian Statistical Office) website 

(Istat, 2023).  

 

Solar Radiation 

Solar Radiation (in W m-2) was retrieved from Copernicus ECMWF ERA5 

reanalysis for the global climate and weather (name of the variable: surface solar 

radiation downwards). It is the solar radiation reaching the surface of the earth, and 

it comprise both direct and diffuse solar radiation. The total daily accumulated value 

of solar radiation for each day for the years 2019, 2020 and 2021 was selected and 

downloaded. Then, in order to transform the J m-2 to W m-2, the values were divided 

by the accumulation period in seconds. Finally, total weekly values were computed 

and averaged by census block. 

 

Percentage of trees in a Census Block 

Data on tree canopy cover, at a spatial resolution of 10 m, was retrieved from 

Copernicus High Resolution Layer tree cover density layer for the year 2018 

(Copernicus, 2023b). Then, a circular buffer of 300 m of radius from the centroid 

was produced, and the percentage of trees within each 300 m buffer, per census 

block, was estimated.  
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Share of green areas in a Census Block 

The total amount of green areas in the province of Verona, both public and private, 

was estimated through the methodology applied in Zulian et al., 2022 for the 

variable named ‘greenness’, defined as ‘the amount of vegetation present in 

urbanized areas’. The share of green areas in each census block was calculated by 

computing the total area of greenness inside each circular buffer of 300 m of radius 

around the census block centroids.  

 

Presence of watercourses and of large public green areas within 300 meters from 

the Census Block centroid 

All the large public green areas (with an area above 2 hectares) and water courses 

in the city of Verona were selected from different spatial datasets: the Copernicus 

Urban Atlas Land Cover/Land Use data (year 2018), OpenStreetMap, and data from 

the Municipality of Verona administration. Then, the minimum distance from all 

the large public green areas and water courses and the census block centroids was 

computed. If the centroid was within a distance of 300 m, a value of 1 was assigned, 

if the distance was higher, then a value of 0 was assigned, producing a dichotomous 

variable expressing the proximity of each census block to green and blue areas. 

 

Sociodemographic variables 

The data for calculating the sociodemographic variables (low- schooling index, 

unemployment rate and the percentage of households living in rented 

accommodation) was retrieved from the ISTAT census registry (year 2011). The 

indexes were calculated for each census block. 
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