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a b s t r a c t 
With COVID-19, populations are facing unmet health needs due to fear of contagion, lockdown measures 
and overload of Healthcare services (HCS). The COCOS study aimed to investigate reduced healthcare ac- 
cess among Italian citizens, additionally looking for specific subgroups that will primarily need health 
services in the next future. A cross-sectional online survey was performed during the Italian lockdown 
between April and May 2020. Descriptive, univariable and multivariable (logistic regression models) anal- 
yses were performed: results are expressed as Odd Ratios and Adjusted Odd Ratios (ORs and AdjORs). To- 
tally, 1,515 questionnaires were collected. Median age was 42 years (IQR 23), 65.6% were females. Around 
21.8% declared to suffer from chronic diseases. About 32.4% faced a delay of a scheduled Medical Ser- 
vice (MS) by provider decision, 13.2% refused to access scheduled MS for the fear of contagion, and 6.5% 
avoided HCS even if having an acute onset issue. Alarmingly, 1.5% avoided Emergency Department when 
in need and 5.0% took medications without consulting any physician: patients suffering from chronic 
conditions resulted to be more prone to self-medication (AdjOR [95% CI]: 2.16 [1.16-4.02]). This study 
demonstrated that indirect effects of COVID-19 are significant. Large groups of population suffered delays 
and interruptions of medical services, and the most vulnerable were the most affected. Immediate efforts 
are needed to reduce the backlog that HCSs incurred in. 

© 2021 Elsevier B.V. All rights reserved. 
1. Introduction 

It is possible that COVID-19 will be remembered as the worst 
health-related issue that affected 2020. In fact, governments de- 
fined the pandemic as the biggest challenge since Second World 
War. [1] However, there is a great probability that COVID-19 will be 
remembered also as the greatest calamity that affected the decade 
or worst. Even if the virus will be defeated with a widespread, ef- 
fective vaccination program, its effects on health could exceed by 
far the already dramatic direct tolls. 

In Europe, the 91.3% of deaths in 2017 came from non- 
communicable diseases (NCDs), with a leading position of cardio- 
vascular diseases (36.4%) and neoplasms (27.6%). [2] Burden-wide, 
NCDs account for the 86.6% all of Disability Adjusted Life Years 
(DALYs), with the same two conditions in first places (18.4% and 
18.6% respectively). [2–4] Furthermore, 74.1% of men and 79.7% of 
women report to suffer from NCDs: ~6.0% suffer from diabetes, 
~18.0% report high blood pressure and 3.7% has a current cancer 
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to fight. [5] Although prevalence of NCDs may decrease as an effect 
of COVID-19, the outbreak and measures undertaken to fight it will 
greatly compromise the already fragile condition of these patients. 
[6] As an example, Tapper and Asrani discussed at least three ma- 
jor culprits of worsen care in cirrhosis care: that is, halting of 
screening for varices, cancellation of therapeutic procedures, de- 
creasing of deceased donor liver transplantations. [7] Even though 
of different magnitude, suspension of healthcare services is well 
studied in post-disaster recovery phases: Katrina and Rita hurri- 
canes raised crude mortality rate of 40% in the month following 
the disaster, and this increment remained after a year (12%) and 
even after ten years (5.6%). [8] 

Suspension of medical services must not be thought exclusively 
as delayed routine visits. Elective surgery was largely delayed as 
a mean to prevent hospital overcrowding and to maintain surgical 
rooms free and ready for emergencies. This comprehend surgery 
of tumors. [9] However, mid- and long-term effects of this strat- 
egy on population health are currently unquantified, and concerns 
are rising on when this quantification will forcibly occur. [10] Sud 
et al. modeled that a delay of six months in cancer surgery can 
mitigate 43% of life-years gained treating an equivalent number of 
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COVID-19 patients. [11] It is worth noting that scientific commu- 
nity is already creating frameworks and algorithms to handle the 
backlog. [12–14] 

Furthermore, patients are underusing the services still offered 
to them because of fear of contagion. This is true for elective pro- 
cedures but remains true also for emergency departments visits. 
In Italy, a reduction ranging from 73% to 88% in pediatric ED visits 
was described in March with multiple delayed accesses reported, 
often with severe consequences. [15] In Austria, a reduction of 
39.4% in admissions for acute coronary syndrome was reported, in 
a period ranging from the start to the end of March. The Authors 
went beyond arguing that number of deaths was greater than the 
toll taken by COVID-19 at that time. [16] Similarly, among patients 
with stroke in Hong Kong, a median increase of one hour in time 
taken to present to the ED was found, compared with pre-COVID- 
19 era. [17] 

Italy was among the first countries in Europe issuing a national 
lockdown, the 10 th of March. [18] In this perspective, this work 
aims to find what health needs were not provided in Italian popu- 
lation, the extension of the phenomenon, and if are there any spe- 
cific subgroups of populations that will need tailored services in 
the near future. 
2. Materials and methods 

A cross-sectional study was performed between April 19th and 
May 3rd, 2020 through an online questionnaire. The questionnaires 
were distributed at a national level using the institutional account 
of the Department of Public Health Sciences (University of Torino). 
Participation was voluntary and without compensation. Informed 
consents were obtained. The Internal Review Board of the Depart- 
ment of Public Health Sciences (University of Torino) approved the 
protocol. The procedures used in this study adhere to the tenets of 
the Declaration of Helsinki. Exclusion criteria were being underage 
or had not been living in Italy during the lockdown. The present 
work is a part of the COCOS project and focus on the healthcare 
access of the subjects involved. 
2.1. The questionnaire 

The online questionnaire, written in Italian, was made by forty- 
nine items. A first section investigated socio-demographic charac- 
teristic of the sample. Additionally, information about health sta- 
tus was collected such as history of chronic diseases, health in- 
surance coverage or previous COVID-19 test results. A second sec- 
tion assessed behaviors of respondents during the lockdown, such 
as the number of hours spent on internet, the sources of infor- 
mation used, having avoided physical activity because of the fear 
of injuries. Additionally, the level of trust in different profession- 
als involved during the pandemic was assessed using a ten items 
scale with zero as “no trust at all” and ten as “complete trust”. 
The third section consisted of validated psychometric tests. De- 
pressive symptoms presence was investigated through the Patient 
Health Questionnaire-2 (PHQ-2) and anxiety was measured by the 
Generalized Anxiety Disorder-2 (GAD-2). [ 19 , 20 ] A score of three 
or above represents a higher probability of major depression and 
anxiety disorders, respectively, and thus this value was used to 
recode test results as binary outcomes. [ 19 , 20 ] Additionally, sub- 
jects were asked to report eventual sleep disturbances. Finally, the 
fourth section evaluated the Healthcare access (HCA). In particu- 
lar, the present study aimed to assess the impact of the restric- 
tive measures on the HCA. Therefore, although previous tools were 
used to assess different dimensions of HCA, the authors decided to 
use new items specifically included in the questionnaire. [ 21 , 22 ] In 
particular, the survey assessed if scheduled medical services were 
delayed, investigating if this delay was due to healthcare provider 

decision or due to subject decision for the fear of infection. Ad- 
ditionally, it was required to define the type of service that was 
delayed. Furthermore, it was investigated whether the respondents 
had an acute problem but avoided seeking help due to the fear of 
infection. If the answer was yes, subjects were required to spec- 
ify what healthcare service they were avoiding. The last question 
assessed the taking of medications without the consultation with 
a physician and, in case of a positive answer, the reason was in- 
vestigated. For each question, subjects were able to state if the 
scheduled medical service was programmed for themselves or for a 
family member. To perform statistical non-descriptive analysis, re- 
sponses regarding medical services programmed for a family mem- 
ber were excluded. 

Additionally, in-depth information on every question and on 
variables recoding can be found on previous paper published on 
peer-reviewed journal. [23] 
2.2. Statistical analysis 

Descriptive analyses were performed for all variables and for 
continuous variables normal distribution was assessed (Shapiro- 
Wilk test). Shapiro- Wilk test null hypothesis is that the popula- 
tion is normally distributed. A p-value lower than the defined al- 
pha level means that there is evidence that the distribution is 
not normally distributed. In this case, parametric tests such as T 
tests cannot be used because their assumptions would not be met, 
and non-parametric statistical tests should be used. Differences be- 
tween the groups defined by each outcome were investigated us- 
ing chi-squared tests (when appropriate: Fisher’s exact test) and 
Mann-Whitney U tests (when appropriate: Kruskal-Wallis H test). 
Univariable and multivariable logistic regressions were conducted 
to assess the independent variables influence on each binary out- 
come. The results were expressed as Odd Ratios OR, 95% CI in 
univariable models, and as Adjusted Odd Ratios AdjOR, 95% CI in 
multivariable regression model, where more than a variable at a 
time was considered. The covariates included in final, multivariable 
models were selected based on results of univariable tests. All vari- 
ables with a p-value ≤0.05 at univariable test were automatically 
entered in the final model, while covariates with p-values ≤0.25 at 
univariable tests were selected with a stepwise backward method. 
[24] Age and gender were entered as potential confounders. 

SPSS (v25) was used and a two-tailed p-value ≤0.05 was con- 
sidered statistically significant. Missing values were excluded. 
3. Results 

The collected questionnaires were 1556, but 41 were excluded 
because they met the exclusion criteria, and the final sample was 
made of 1515 questionnaires. Full descriptive data is shown in 
Table 1 . Interestingly 21.8% (N = 326) declared to suffer from 
chronic conditions and only 1.1% (N = 16) resulted positive to 
COVID-19 tests. 

One third of the sample had a scheduled personal medical ser- 
vice that was delayed and one fourth had a family member who 
was affected by a delayed medical service due to the provider de- 
cision. In particular, 6.8% (N = 103) of the sample had personal and 
family member scheduled medical services delayed due to provider 
decision. The services that were delayed were mainly outpatient 
visit, dentist visit or screening procedure. 

The proportion of subjects who decided to not attend a sched- 
uled medical service because of the fear of the infection was lower. 
In particular, 13.2% (N = 200) refused personally to attend the 
medical services while in the 8.8% (N = 134) of the cases a family 
member refused the service. In Table 1 the most frequent services 
not attended by the sample are reported. In fact, 6.5% (N = 97) 
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Table 1 

N = 1515 
% or Median (IQR) 

Age ∗ 42 (23) 
Gender Male 34.4 

Female 65.6 
Citizenship Italian 98.3 

Other 1.7 
Geographical Area North 75.5 

Centre 13.7 
South 10.8 

Family Status Single/Divorced 38.9 
Married/Cohabitant 61.1 

Living alone ̂ 19.6 
Education Level None 0.1 

Elementary School 0.2 
Middle School 4.8 
High School 26.0 
University 68.9 

Employment Unemployed 6.2 
Student 7.1 
Employed (public sector) 24.9 
Employed (private sector) 29.5 
Self-employed 13.7 
Entrepreneur 2.4 
Retiree 14.8 
Housewife 1.3 

Activity during lockdown I do not work 20.7 
My activity is not changed 15.3 
Smart working 32.6 
Layoff 6.5 
Parental Leave 0.5 
Paid Vacation 1.0 
My activity is reduced 10.3 
My activity is stopped 7.7 
I lost my job 1.2 
Other 4.2 

Healthcare worker ̂ 20.4 
Healthcare worker (relative) ̂ 35.1 
Health Insurance ̂ 33.8 
Chronic Conditions ̂ 21.8 
Positive to COVID-19 ̂ 1.1 
Time spent on internet ∗ Hours/day 9 (6) 
Time spent on internet (Trend) Stable 21.6 

Increased 75.1 
Decreased 1.5 
I do not know 1.8 

Source of Information (TV) ̂ 70.0 
Source of Information (Internet) ̂ 83.2 
Source of Information (Newspaper) ̂ 52.8 
Trust level ∗ Doctors 8 (2) 

Politicians 5 (3) 
Experts 6 (2) 
Journalists 5 (3) 

Received chain letter/messages ̂ 85.5 
Online Grocery ̂ 58.4 
Times went out ∗ Number/Week 3 (6) 
Avoidance of activity (fear of injuries) ̂ 23.3 
Avoidance of activity (peer pressure) ̂ 26.1 
Do you wear a facemask going out? No, I do not think is useful 4.4 

No, I was not able to find one 1.7 
Yes, sometimes 17.7 
Yes, always 71.1 
I do not go out 5.0 

Depression (PHQ-2) ̂ 24.7 
Anxiety (GAD-2) ̂ 23.2 
Trouble Sleeping ̂ 42.2 
Delay of scheduled health service (decided by the provider) Respondent ∗∗ 32.4 

Respondent’s family member ∗∗ 25.6 
No 49.0 
Service Outpatient visit ∗∗ 32.8 

Dentist ∗∗ 16.7 
Screening ∗∗ 7.9 
Vaccination ∗∗ 1.7 
Diagnostic Test ∗∗ 3.1 
Surgical Procedures ∗∗ 3.7 
Others ∗∗ 3.8 

( continued on next page ) 
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Table 1 ( continued ) 

N = 1515 
% or Median (IQR) 

Avoidance of scheduled health services Respondent ∗∗ 13.2 
Respondent’s family member ∗∗ 8.8 
No 78.5 
Service Outpatient visit ∗∗ 11.9 

Dentist ∗∗ 5.0 
Screening ∗∗ 3.6 
Vaccination ∗∗ 1.1 
Diagnostic Test ∗∗ 2.3 
Surgical Procedures ∗∗ 0.3 
Others ∗∗ 0.8 

Avoidance of acute healthcare Respondent ∗∗ 6.5 
Respondent’s family member ∗∗ 3.4 
No 90.4 
Service General Practitioner ∗∗ 4.6 

Continuity Care Service ∗∗ 0.3 
Emergency Department ∗∗ 1.5 
Pharmacist ∗∗ 0.3 
Other Specialist ∗∗ 2.7 
Other professional ∗∗ 1.5 

Self-medication Respondent ∗∗ 5.0 
Respondent’s family member ∗∗ 1.1 
No 94.1 
Reason Not urgent 2.7 

Trouble getting in contact with the doctor 1.6 
Fear of going to the doctor 0.5 
Not knowing correct point of contact 0.3 
Other reasons 0.7 

Figures are absolute frequencies or Median and Interquartile Range (IQR), when appropriate. 
∗ Continuous variable. 
∗∗ : More than one answer was accepted. 
^ : Yes/no dichotomous question. “Yes” frequency is reported. 

of the subjects interviewed had an acute health problem but re- 
fused to seek help because of the fear of the infection. Finally, only 
22 (1.5% of the sample) would have searched assistance from the 
Emergency Department, while 79 (4.6%) from the General Practi- 
tioner. 

Regarding self-medication, 5% of the sample (N = 74) declared 
use of drugs without medical prescription. “I do not consider it an 
urgent matter now” was the reason most reported to justify self- 
medication (2.7%, N = 41). 

As reported in Table 2 , to have had a personal medical service 
delayed due to the provider decision was significantly associated 
to socio-demographic variables, such as age (p < 0.001), gender 
(p = 0.001), education level (p = 0.034), occupation (p < 0.001), 
to health conditions, such as suffering from chronic conditions 
(p < 0.001) or a previous diagnosis of Covid-19 (p = 0.026), and 
to behaviors such as using television as source of information 
(p = 0.029), having received chain messages (p = 0.006), to be 
scared to go outside (p < 0.001) and to avoidance of physical ac- 
tivity because of the fear of injuries (p < 0.001). 

On the contrary, as reported in Table 3 , factors associated with 
medical services avoidance were different. 

Non-Italian citizenship (p = 0.048) and trust level toward politi- 
cians (p = 0.049) were the only variables significantly associated 
with avoidance of scheduled of medical service. Similarly, a cur- 
rent occupation (p = 0.010) resulted to be associated with higher 
self-medication probability, as fear of going out (p = 0.032), anxi- 
ety (p = 0.026) and sleep disturbances (p = 0.002). 

More variables resulted to be associated with avoidance of seek- 
ing help for an acute onset issue. In fact, suffering from chronic 
conditions (p = 0.020), trust level towards doctors (p = 0.002), fear 
of going out (p < 0.001), depression (p < 0.001), anxiety (p = 0.001), 
sleep disturbances (p < 0.001) and activity avoidance either because 
of the fear of injuries (p < 0.001) or peer pressure (p < 0.001) were 
all associated with this specific outcome. 

A multivariable logistic regression was modeled to estimate 
possible predictors of vulnerability to a medical service delay due 
to provider decision ( Table 4 ). 

Older people (AdjOR: 1.02), females (AdjOR: 1.61), patients suf- 
fering from chronic conditions (AdjOR: 1.53) and subjects who re- 
ceived chain messages (AdjOR: 1.59) presented an increased risk to 
have had a scheduled medical service delayed due to provider de- 
cision. On the other hand, subjects living in Southern Italy (AdjOR: 
0.58) and people going out more frequently (AdjOR: 0.97) showed 
a lower risk of reporting this delay. 

Similar models were used to evaluate predictors of the other 
variables assessed and the results are displayed in Table 4 . None 
of the variables that were significantly associated with the avoid- 
ance of scheduled medical services because of the fear of infec- 
tion at the univariable analysis were associated at the multivari- 
able regression model too. In fact, no association was found for any 
variable. On the contrary, subjects with sleep disturbances (AdjOR: 
1.93) or who avoided activity due to the fear of incurring in an in- 
jury (AdjOR: 2.33) were more at risk of avoiding acute care for the 
fear of infection, while patients with a higher trust level towards 
doctors (AdjOR: 0.75) had a lower risk of avoiding acute care when 
in need. Finally, subjects with an occupation (AdjOR: 2.28) and suf- 
fering from chronic conditions (AdjOR: 2.16) resulted to be more 
prone to self-medication. 
4. Discussion 

COVID-19 had a big impact on everyone’s life, but probably 
some people were affected more than others. Exploring specific 
needs, it will be possible to tailor interventions such as public 
health information campaigns or increase individual departments 
budget. 

One third of our sample faced a delay due to healthcare 
provider decision, a fourth declared a family member had the same 
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Table 2 

Delay of scheduled health service (decided by the provider) 
NoN = 1010 (67.6%) YesN = 484 (32.4%) p 

Age ∗ 40 (22) 47 (28) < 0.001 
Gender Male 73.2 26.8 0.001 

Female 64.8 35.2 
Citizenship Italian 67.7 32.3 0.415 

Other 60.0 40.0 
Geographical Area North 67.2 32.8 0.051 

Centre 67.4 32.6 
South 77.6 22.4 

Family Status Single/Divorced 69.5 30.5 0.218 
Married/Cohabitant 66.4 33.6 

Living alone No 67.9 32.1 0.555 
Yes 69.8 30.2 

Education Level High school or lower 63.8 36.2 0.034 
University 69.4 30.6 

Occupation No 58.9 41.1 < 0.001 
Yes 71.2 28.8 

Activity during lockdown No variation 64.6 35.4 0.073 
Smart working 67.3 32.7 
Guaranteed income 77.1 22.9 
Activity Stopped 68.0 32.0 

Healthcare worker No 67.2 32.8 0.137 
Yes 71.7 28.3 

Healthcare worker (relative) No 67.4 32.6 0.424 
Yes 69.4 30.6 

Health Insurance No 69.0 31.0 0.228 
Yes 65.9 34.1 

Chronic Conditions No 71.7 28.3 < 0.001 
Yes 54.1 45.9 

Positive to COVID-19 No 67.6 32.4 0.026 
Yes 93.8 6.3 

Time spent on internet (Amount) ∗ Hours/day 9 (6) 8.5 (5) 0.161 
Time spent on internet (Trend) Stable 71.3 28.7 0.143 

Increased 66.7 33.3 
Decreased 54.5 45.5 
I do not know 77.8 22.2 

Source of Information (TV) No 71.7 28.3 0.029 
Yes 65.9 34.1 

Source of Information (Internet) No 63.0 37.0 0.092 
Yes 68.5 31.5 

Source of Information (Newspaper) No 69.9 30.1 0.075 
Yes 65.6 34.4 

Trust level ∗ Doctors 9 (2) 8 (2) 0.084 
Politicians 5 (3) 5 (3) 0.076 
Experts 6 (2) 6 (3) 0.175 
Journalists 5 (3) 5 (3) 0.277 

Received chain letter/messages No 75.9 24.1 0.006 
Yes 66.5 33.5 

Online grocery No 70.1 29.9 0.105 
Yes 66.1 33.9 

Times went out ∗ Number/Week 3 (6) 3 (5) 0.001 
Fear of going out No 70.8 29.2 < 0.001 

Yes 60.8 39.2 
Wearing facemask Other 70.7 29.3 0.115 

Always 66.5 33.5 
Activity avoidance (fear of injuries) No 70.1 29.9 < 0.001 

Yes 60.5 39.5 
Activity avoidance (peer pressure) No 69.0 31.0 0.183 

Yes 65.3 34.7 
Depression (PHQ-2) No 68.4 31.6 0.250 

Yes 65.1 34.9 
Anxiety (GAD-2) No 67.3 32.7 0.779 

Yes 68.1 31.9 
Trouble Sleeping No 69.3 30.7 0.097 

Yes 65.2 34.8 
Figures are absolute frequencies or Median and Interquartile Range (IQR), when appropriate. 

∗ Continuous variable. 
problem. Most of these services were outpatient visits, and data is 
coherent with decision of governments to delay outpatients’ vis- 
its when possible. [25] Another quota reported delayed surgical 
procedures, as described by other Authors. [26] Another good one- 
tenth avoided a medical service for the fear of infection, which in 
most cases was an outpatient visit. Considering that hospitals had 

already suspended non urgent visits, patients were probably will- 
ingly delaying urgent ones. In fact, the 1.5% of the sample declared 
to have avoided seeking help even if affected by an acute prob- 
lem, a concerning issue well described in various settings. [ 15 , 27–
29 ] Finally, the 5% of the responders avoided consulting the physi- 
cian before taking a medication, a well-known cause of medication 
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Table 3 

Avoidance of scheduled health services Avoidance of acute healthcare Self-medication 
No Yes p No Yes p No Yes p 
N = 1315 (86.8) N = 200 (13.2) N = 1397 (93.5) N = 97 (6.4) N = 1420 (93.7) N = 74 (4.9) 

Age ∗ 42 (23) 42 (25) 0.992 42 (23) 43.5 (23) 0.880 42 (24) 42 (16) 0.230 
Gender Male 86.5 13.5 0.851 95.0 5.0 0.087 96.4 3.6 0.073 

Female 86.8 13.2 92.7 7.3 94.3 5.7 
Citizenship Italian 86.5 13.5 0.048 93.6 6.4 0.266 95.1 4.9 0.830 

Other 100.0 0.0 88.0 12.0 96.0 4.0 
Geographical Area North 86.8 13.2 0.785 93.5 6.5 0.614 95.3 4.7 0.175 

Centre 85.5 14.5 92.0 8.0 96.0 4.0 
South 85.1 14.9 94.8 5.2 91.8 8.2 

Living alone No 87.4 12.6 0.185 93.2 6.8 0.805 95.4 4.6 0.144 
Yes 84.5 15.5 93.6 6.4 93.2 6.8 

Education Level High school or lower 88.4 11.6 0.246 93.5 6.5 0.959 96.5 3.5 0.080 
University 86.2 13.8 93.4 6.6 94.4 5.6 

Occupation No 88.6 11.4 0.185 91.8 8.2 0.089 97.3 2.7 0.010 
Yes 86.0 14.0 94.2 5.8 94.1 5.9 

Activity during 
lockdown No variation 87.0 13.0 0.474 93.6 6.4 0.992 96.4 3.6 0.137 

Smart working 86.1 13.9 93.2 6.8 94.0 6.0 
Guaranteed income 84.2 15.8 93.2 6.8 92.4 7.6 
Activity Stopped 89.3 10.7 93.3 6.7 95.8 4.2 

Healthcare worker No 87.4 12.6 0.150 92.8 7.2 0.076 95.2 4.8 0.531 
Yes 84.2 15.8 97.7 4.3 94.3 5.7 

Healthcare worker 
(relative) No 86.9 13.1 0.814 93.7 6.3 0.618 95.5 44.5 0.245 

Yes 86.5 13.5 93.0 7.0 94.2 5.8 
Health Insurance No 86.3 13.7 0.517 92.9 7.1 0.283 95.6 4.4 0.180 

Yes 87.5 12.5 94.4 5.6 94.0 6.0 
Chronic Conditions No 86.7 13.3 0.725 94.2 5.8 0.020 95.7 4.3 0.056 

Yes 87.4 12.6 90.6 9.4 93.1 6.9 
Time spent on 
internet (Trend) Stable 87.0 13.0 0.662 95.4 4.6 0.330 96.3 3.7 0.197 

Increased 86.5 13.5 92.8 7.2 94.4 5.6 
Decreased 95.5 4.5 95.5 4.5 100.0 0.0 
I do not know 85.2 14.8 96.3 3.7 100.0 0.0 

Source of 
Information 
(Internet) 

No 88.2 11.8 0.473 93.1 6.9 0.771 96.7 3.3 0.178 
Yes 86.5 13.5 93.6 6.4 94.7 5.3 

Trust level ∗ Doctors 8.5 (2) 8 (6) 0.343 9 (2) 8 (2) 0.002 9 (2) 8 (2) 0.599 
Politicians 5 (3) 5 (7) 0.049 5 (3) 4 (3) 0.211 5 (3) 5 (4) 0.836 
Experts 6 (2) 6 (2) 0.137 6 (2) 6 (3) 0.537 6 (2) 6 (3) 0.965 
Journalists 5 (3) 5 (3) 0.607 5 (3) 5 (3) 0.191 5 (3) 3.5 (5) 0.627 

Received chain 
letter/messages No 87.4 12.6 0.751 95.8 4.2 0.127 96.7 3.3 0.202 

Yes 86.6 13.4 92.9 7.1 94.6 5.4 
Online grocery No 87.2 12.8 0.693 94.8 5.2 0.085 95.1 4.9 0.912 

Yes 86.5 13.5 92.5 7.5 95.0 5.0 
Fear of going out No 86.8 13.2 0.831 95.3 4.7 < 0.001 95.8 4.2 0.032 

Yes 87.2 12.8 89.1 10.9 93.2 6.8 
Activity avoidance 
(fear of injuries) No 85.9 14.1 0.131 95.6 4.4 < 0.001 94.9 5.1 0.725 

Yes 89.1 10.9 86.6 13.4 95.3 4.7 
Activity avoidance 
(peer pressure) No 85.9 14.1 0.132 94.9 5.1 < 0.001 95.1 4.9 0.643 

Yes 88.9 11.1 89.3 10.7 94.5 5.5 
Depression 
(PHQ-2) No 86.3 13.7 0.578 94.8 5.2 < 0.001 95.4 4.6 0.191 

Yes 87.5 12.5 89.4 10.6 933.7 31.1 
Anxiety (GAD-2) No 86.4 13.6 0.575 94.7 5.3 0.001 95.7 4.3 0.026 

Yes 87.5 12.5 89.6 10.4 92.8 7.2 
Trouble Sleeping No 87.4 12.6 0.366 95.9 4.1 < 0.001 96.5 3.5 0.002 

Yes 85.7 14.3 90.1 9.9 92.9 7.1 
Figures are absolute frequencies or Median and Interquartile Range (IQR), when appropriate. 

∗ Continuous variable. 
error, which can cause negative consequences in some patients 
[30] . 

Seeking for associations between these outcomes and data col- 
lected via the questionnaire, is possible to hypothesize what (if 
any) subgroups of population suffered more frequently medical 
services delays. Looking at delays decided by the provider, a first 
association was found for age. Considering that another good as- 

sociation was found in patients with chronic conditions, it could 
be argued that old, chronically ill people are those who most need 
healthcare services on a scheduled basis, and as such are the most 
hit by postponement of non-urgent services. [25] Due to cross- 
sectional design of this study, the finding could also mean that 
chronic condition reported prevalence grew in people who expe- 
rienced delays. Another good association was found with feminine 
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Table 4 

Delay of scheduled health service 
decided by the provider Avoidance of scheduled 

health services Avoidance of acute 
healthcare Self-medication 

AdjOR (95% CI) AdjOR (95% CI) AdjOR (95% CI) AdjOR (95% CI) 
Age Years 1.0 (1.01-1.03) ∗ 1.00 (0.99-1.01) 1.01 (1.00-1.03) 1.01 (0.98-1.03) 
Gender Male Ref. Ref. Ref. Ref. 

Female 1.61 (1.19-2.17) ∗ 1.01 (0.73-1.41) 1.25 (0.75-2.09) 1.39 (0.75-2.60) 
Geographical Area North Ref. - - - 

Centre 1.07 (0.71-1.59) - - - 
South 0.58 (0.35-0.98) ∗ - - - 

Education Level High school or lower Ref. - - - 
University 0.94 (0.67-1.28) - - - 

Occupation ̂ 0.74 (0.53-1.02) - - 2.28 (1.08-4.80) ∗
Chronic Conditions ̂ 1.53 (1.07-2.19) ∗ - 1.46 (0.86-1.45) 2.16 (1.16-4.02) ∗
Positive to COVID-19 ̂ 0.23 (0.03-1.87) - - - 
Time spent on internet - 
Trend Stable Ref. - - - 

Increased 1.41 (0.99-1.99) - - - 
Decreased 3.44 (1.03-11.53) ∗ - - - 
I do not know 0.49 (0.10-2.36) - - - 

Source of Information TV ̂ 1.07 (0.79-1.46) - - - 
Trust level Doctors - - 0.75 (0.64-0.89) ∗ - 

Politicians - 1.03 (0.95-1.11) - - 
Received chain 
letter/messages ̂ 1.59 (1.04-2.43) ∗ - - - 
Online grocery ̂ - - 1.53 (0.94-2.49) - 
Times went out Number/Week 0.97 (0.95-1.00) ∗ - - - 
Fear of going out ̂ 1.11 (0.81-1.52) - - 1.56 (0.89-2.74) 
Wearing facemask Other - - - - 

Always - - - - 
Activity avoidance fear of 
injuries ̂ 1.24 (0.89-1.74) - 2.33 (1.43-3.80) ∗ - 
Activity avoidance peer 
pressure ̂ - - 1.50 (0.91-2.45) - 
Depression PHQ-2 ̂ - - 1.42 (0.83-2.43) - 
Anxiety GAD-2 ̂ - - 1.15 (0.65-2.03) 1.47 (0.79-2.74) 
Trouble Sleeping ̂ - - 1.93 (1.17-3.17) ∗ 1.41 (0.78-2.56) 
∗ p-value < 0.05 
^ Yes/no question. “Yes” answer’ AdjOR is reported, “No” answer is reference category. 

gender, both in univariable and adjusted analyses. This evidence is 
of difficult interpretation: a hypothesis is that females more often 
than males have scheduled screening visits. Interestingly, a posi- 
tive association was found between delayed medical services and 
both a decrement in time spent on internet and reception of chain 
letter/messages, but further studies are needed to deepen this find- 
ing. 

Other considerations can be done looking at intentional avoid- 
ance of healthcare services data. In fact, no factors seem correlated 
to avoidance of scheduled visits. This seems to suggest that the 
fear of COVID-19 that kept users away from healthcare services is 
a widespread phenomenon, at least in this Italian sample. Similar 
results were found worldwide by other Authors in Austria, [16] Is- 
rael, [31] Bangladesh, Kenya, Nigeria, Pakistan, [32] Iran. [33] In 
contrast, there is indeed association between avoidance of health- 
care services in urgent need (even ED) and some characteristics. 
This suggests that, even if fear of contagion is generalized, there 
are subgroups of people who are even ready to avoid ED when in 
need. Not surprisingly, people who declared to have low trust level 
in doctors were more likely to avoid services when in urgent need. 
In addition, a strong association was found between this avoidance 
and avoidance of outdoor activities (due to fear of injuries) and 
sleeping disorders. It is likely that people who got to avoid medi- 
cal services when in need were so scared that they avoided other 
activities too. Although it should be demonstrated by further stud- 
ies focusing on the subject, it is possible that a quota of actual 
COVID-19 patients avoided ED until the last. Similar evidence was 
found during Ebola outbreaks not only in Africa but also in USA 
where risk of contagion was very low. [ 34 , 35 ] Indeed, avoidance of 

ED had negative effects on other afflictions, such as coronary syn- 
dromes or strokes. [ 16 , 17 ] 

Finally, an association was found between self-medication and 
chronic conditions, suggesting that patients affected by chronic 
conditions had to comply with delayed scheduled services by self- 
treating themselves. Another positive association was found with 
employment status: in fact, employed people could have had more 
difficulties in reaching healthcare services due to time constraints, 
especially during a pandemic. 

This work has several limitations. First, due to cross-sectional 
study design, is impossible to establish causality in found associa- 
tions. Further, prospective studies will clarify these findings. Then, 
because the recruitment occurred over social networks, selection 
bias is very likely: people who have suffered outages were more 
probably driven to start and complete the questionnaire. On an- 
other hand, very old people and socially disadvantaged strata of 
population were probably underrepresented, despite being ones 
of the most vulnerable subgroups to delays and suspensions of 
healthcare services. 

After the survey was performed, specific health policies were 
made to address these issues. In particular financial resources were 
used to increase health workforce and to permit additional health- 
care services in order to reduce waiting list, particularly for pa- 
tients affected by chronic conditions and in the prevention sector. 
[36] Nevertheless, a full implementation of similar policies was not 
possible due to the second wave. Therefore, further studies are re- 
quired to investigate the impact of the pandemic on health services 
delay and to analyze the effects of the different policies each coun- 
try. 
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5. Conclusions 

This work is one of the firsts that attempt to estimate, although 
in a cross-sectional fashion, the “health debt” that we incurred be- 
cause of COVID-19 pandemic, a debt that must sooner or later be 
paid back. While it is important to manage this problem as soon as 
possible, reducing the interests that are already building up, little 
can be done without knowledge of who are the most affected. In 
modern history, a globally, widespread, long suspension of routine 
healthcare services had never been seen. This work suggested that 
magnitude of the effects of this suspension could be huge with 
health (and economics) impacts still to be determined. 
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