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The COVID-19 pandemic is causing hundreds of thousands of

deaths worldwide.1 Monitoring the pandemic to compare countries

and regions is of paramount importance to understand the infection

dynamics and to prepare health care systems to face its consequen-

ces. To date, it has been impossible to compare data coming from

different countries and regions partly because of a failure to apply

basic epidemiological principles (e.g. adjustment for age), with

emphasis on the numbers of cases.2 Interpreting numbers of cases

(and the rates derived from them, e.g. case-fatality ratio) is problem-

atic given that these are heavily dependent on variable policies about

testing for COVID-19 at population level, leading to potential

underreporting, especially of people showing few or no symptoms.

Mortality, on the other hand, does not suffer from difference in test-

ing and case finding; however it is potentially subject to misclassifi-

cation too, whenever its definition differs from that recommended

by WHO: deaths for which the immediate or underlying cause of

death can be reasonably ascribed to COVID-19.3 China4 first

reported that mortality from COVID19 is strongly associated with

age and steeply increases with age, with higher rates in males than

females. Therefore, not adjusting for age and sex undermines mean-

ingful comparison between populations, especially when the age

structure of populations differs markedly, such as for comparisons

between low- and middle-income countries with high-income

countries.

To illustrate the importance of this principle, data on age and

sex distribution of the first 4993 COVID-19 deaths in Italy,

recorded until 23 March 2020,5 were used to calculate age- and sex-

standardized figures in each Italian region. Assuming that the age-

and sex-mortality rates remain constant over time, each data point

can be interpreted as a standardized mortality trend ratio (SMTR),

i.e. the ratio between observed deaths in a region on a specific day,

over the expected deaths if that region had the same mortality as the

Italian average on 23 March 2020 x 100. In Figure 1, the cumulative

number of deaths by region is reported in panel A, and the daily

SMTRs calculated on the cumulative deaths relative to the same

period are reported in panel B.

Lombardy is the region rhat experienced the highest death toll

by far, reaching 16 112 death by the end of May 2020. Emilia

Romagna and Piedmont reached only about 4000 deaths (4114 and

3864, respectively), followed by the other regions all below 2000

deaths. However, once the underlying age- and sex-structure of the

population was accounted for, the picture changed. Lombardy

remained the region experiencing the greatest excess mortality with

SMTRs almost 20 times higher (SMTR¼1968) than the national

average (on 23 March); Valle d’Aosta (SMTR¼1323) was the sec-

ond region for mortality followed by Emilia Romagna

(SMTR¼1034) and Trentino-Alto Adige (SMTR¼924).

At the beginning of April, Marche experienced almost double

the SMTR compared with Piedmont, but by the beginning of May

the relative mortality between the two regions reversed. Veneto,

among the morthern regions, was comparatively less affected with

the SMTR only four times higher than the national average. Also,

it emerged more clearly which regions were most successful in ‘flat-

tening the curve’ (e.g. Valle D’Aosta, Trentino-Alto Adige, Mar-

che) as opposed to those regions which were still experiencing

COVID-19-related mortality, although at a lower rate of increase

(e.g. Lombardy, Piedmont, Liguria).

Age- and sex-standardization is essential for monitoring the pan-

demic in space and over time. Our method has the limitations of assum-

ing that the age- and sex-specific mortality rates remain constant over

time (which we are addressing in ongoing work), and that COVID-19

related mortality is coded consistently across regions. However, if every

country provided the WHO with the simple data required for calculat-

ing the SMTRs, the monitoring of trends across regions and over time
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would convey realistic approximations with minimal requirement for

data, once age- and sex-specific COVID-19 mortality data from

adequately representative populations were available.
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The world is facing a health crisis with the outbreak of a novel

coronavirus-caused respiratory disease (COVID-19). Strong meas-

ures (e.g. lockdown) and restrictions to limit the spread of infection

have been adopted worldwide. Hand washing, maintaining physical

distance (1–2 m) and using protective masks are the main measures

recommended by the World Health Organization (WHO)1 and

seem to be effective,2 but they cannot be maintained forever.

Self-administered electronic surveys are an important data col-

lection tool in clinical practice and epidemiology. Being less

resource-intensive than other data collection methods, they are ideal

for achieving wide geographical population coverage and for dealing

with sensitive topics. Electronic surveys can be administered in vari-

ous ways. E-mail-based surveys have existed since 19863 and

website-based surveys since the early 1990s,4 but both have limita-

tions and low response rates. Email-based surveys require users to

have an email address, and users may ignore e-mails flagged as spam

or be reluctant to complete surveys received via e-mail. For website-

based surveys, people may have trouble finding the correct website

and be unlikely to remember and correctly enter a long web address.

In recent years, technology advances have allowed electronic sur-

veys to be implemented using mobile apps on smartphones or tab-

lets. However, to use these tools, people must remember the name

of the app and be familiar with using the app store.

Quick response (QR) codes can also be used to implement elec-

tronic surveys and may prove useful in the COVID-19 era. A QR

code is a two-dimensional barcode that can be read by the camera of

smartphones or tablets to connect instantly to websites, including

surveys5 (see Supplementary material, available as Supplementary

data at IJE online). QR codes solve the challenges related to app/

website/e-mail surveys by directing the person to the correct elec-

tronic survey without any need for URL entry, app store/web search-

ing or mental recollection.

Creating a QR code survey is simple. The finalized online ques-

tionnaire is associated with a link that is convertible into a QR code

through a free online application. Quick access to the online survey

is then granted to the user by scanning the QR code with a smart-

phone or tablet camera. Although many other machine-readable

codes (e.g. barcodes) exist, QR codes are more appropriate in health

care settings because people can use them without needing to down-

load specific scanning apps or to purchase a barcode scanner.

QR code technology is not yet widespread in the medical world,

but it is gaining attention. Mira et al. showed that an app able to

transform the QR codes on medication packaging into verbal instruc-

tions can improve elderly patients’ compliance with pharmacological

therapy.6

It is crucial to distinguish between ‘open’ electronic surveys,

which are open to anyone to complete, and ‘targeted’ surveys, which

are issued to specific people and automatically linked to each per-

son’s identity. Targeted surveys are sometimes conducted by giving

the user a unique number or text code; another element that must be

remembered and entered correctly. This problem can be solved by

QR code technology, as the QR code can either direct everyone to

an open survey or be unique to a specific user for a targeted survey.

During the COVID-19 pandemic, we believe that QR code-

based surveys could be especially helpful to conduct large medical

cross-sectional studies and to simplify clinical practice. Following

are three potential applications of this technology in the COVID-19

era.

To limit physical contact and interaction
time between doctor and patient

During this pandemic, all health care workers must wear personal

protective equipment, which complicates interactions with patients.

Collecting patients’ information and medical history requires a lon-

ger time and use of tools (i.e. pen and paper) that could facilitate

infection. As already experienced at the Hospital Universitario Gon-

zalez (Mexico),7 the use of a survey accessible via QR code could

reduce doctor–patient interaction time. Posters containing a QR

code linked to a survey that collects patients’ data (e.g. symptoms,

risk factors and medical history) can be placed in the waiting rooms

of emergency services and general practitioners’ clinics. This would
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