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Abstract
Purpose  We evaluated the end-users’ satisfaction and the adoption of a technology solution embedding a clinical decision 
algorithm for screening and counselling individuals with suspicious COVID-19.
Methods  This was a cross-sectional study. Data was collected by the startup company Hi! Healthcare Intelligence. Satisfac-
tion was measured using two questions presenting answer options as Likert scales of eleven points (from 0 to 10), in which 
0 indicated low satisfaction and 10 indicated high satisfaction. We measured ‘general satisfaction’ through the average of 
questions 1 and 2. Descriptive analyses were used to summarize the data.
Results  The average satisfaction regarding the experience in using the technology solution and regarding the ‘recommenda-
tion for a friend or family’ was 7.94 (95% confidence interval [CI] 7.60 to 8.28) and 8.14 (95% CI 7.80 to 8.48), respectively. 
‘General satisfaction’ was 8.04 (95% CI 7.70 to 8.37). The adoption regarding the implementation of the technology solution 
was 24.5% (n = 265).
Conclusion  The technology solution embedding a clinical decision algorithm for screening and counselling individuals with 
suspicious COVID-19 presented high satisfaction. One in four (¼) individuals interested in using the technology solution 
actually adopted it by following the clinical decision algorithm until the end, when counselling was provided.
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1  Introduction

In December 2019, the first human cases of the new coro-
navirus (SARS-CoV-2/COVID-19) were identified in 
Wuhan, China [1]. Due to its high transmissibility, the virus 
spread rapidly to several countries and, after one month, the 
World Health Organization (WHO) declared the outbreak 
of COVID-19 to be a ‘public health Emergency of interna-
tional concern’ [2]. Countries adopted emergency measures 
to flatten the curve of infection rates, such as contact restric-
tion (e.g., to avoid greetings by shaking hands, hugging or 
kissing), reducing physical interactions (e.g., avoiding/pro-
hibiting face-to-face meetings and demanding the closing 
of trade), and also social isolation (e.g., compulsory social 
isolation such as the so-called ‘lockdown’) [3]. However, 
even with all emergency measures, in July 2020, the global 
pandemic of COVID-19 reached 16.341.920  million con-
firmed cases, affecting 216 countries and territories [4]. In 
Brazil, in July 2020, the number of confirmed cases reached 
2.442.375 with 87.618 confirmed deaths [5]. 

The diagnosis of COVID-19 in Brazil has been carried 
out in two stages [6]. The first stage includes the presence 
of symptoms of the so-called ‘flu syndrome’ (e.g., presence 
of acute respiratory symptoms, feverish sensation or fever, 
presence of cough, sore throat, runny nose, and/or breath-
ing difficulty), and the assessment of the presence of symp-
toms of ‘acute respiratory syndrome’ (i.e., the presence of 
respiratory distress, persistent pressure in the chest, oxygen 
saturation less than 95% in room air and/or bluish colorings 
of the lips or face) [6]. The second stage includes labora-
tory testing (i.e., molecular biology – reverse transcription 
polymerase chain reaction (RT-PCR) in real-time, or immu-
nological) and recommendation for social isolation [6]. Due 
to the large number of cases and the recommendations for 
social isolation, the Brazilian population has avoided seek-
ing health services while misinformation has grown on the 
population. Therefore, there was an urgent need to create 
remote alternatives to screen, advise, provide remote assis-
tance, and to direct the population flow within the health 
system, when necessary.

In Brazil approximately 81% of the population had 
Internet access in 2020 [7]. Using of internet-based screen-
ing services can reduce healthcare costs by preventing 
unneeded visits to emergency care and encourage self-care 
and self-efficacy [8]. Internet-based screening services 
could provide information to symptoms and possibly guide 
decisions about health conditions. It is believed that screen-
ing, counselling, and health care delivered via the Internet 
can reach a large part of the population. During the situ-
ation of COVID-19, alternative health approaches via the 
Internet have already been developed and implemented [9, 
10]. Among them, a Brazilian startup company named Hi! 

Healthcare Intelligence developed and implemented, in 
2020 during the COVID-19 pandemic in Brazil, a screening 
and counselling clinical decision algorithm for individuals 
with suspicion COVID-19.

To reach better outcomes and attempt to contain the dis-
semination of COVID-19, it is essential to understand the 
implementation of technology solutions such as the one 
developed by Hi! Healthcare Intelligence, especially in 
low- and middle-income countries, once their healthcare 
systems seem to be less prepared to deal with unforeseen 
situations. Therefore, the objectives of this study were: (1) 
to evaluate the end-users’ satisfaction regarding their expe-
rience with the screening and counselling clinical decision 
algorithm implemented during the COVID-19 pandemic in 
Brazil; and (2) to investigate the adoption of such technol-
ogy solution.

2  Methods

2.1  Study design and setting

This was a cross-sectional study. Data were previously col-
lected by the startup company Hi! Healthcare Intelligence 
from March to April 2020, during the COVID-19 pandemic 
in Brazil. A snowball sampling method was used to recruit 
any individuals who were interested to use the technology 
solution, and no incentives were give. The screening and 
counselling clinical decision algorithm was developed using 
the Typeform. The screening and counselling clinical deci-
sion algorithm was accessible through a link, that could 
be opened using a smartphone, computer, or tablet. This 
study was approved by the Research Ethics Committee of 
the Universidade Cidade de São Paulo (UNICID), CAAE: 
33254920.3.0000.0064. This study was reported following 
the recommendations of the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) for 
cross-sectional studies [11]. 

2.2  The COVID-19 triage

The COVID-19 screening and counselling clinical deci-
sion algorithm was developed by the startup company Hi! 
Healthcare Intelligence, and had three steps based on ‘yes’ 
or ‘no’ questions: (1) ‘fever’; (2) ‘acute respiratory symp-
tom’; and (3) ‘possible SARS-CoV-2 exposure history’. 
Based on the answers of steps 1 to 3, the individuals were 
classified into: (1) ‘Green Flag: not a suspected case of 
COVID-19’, followed by tailored counselling; (2) ‘Yellow 
Flag: individual under monitoring for the possible develop-
ment of COVID-19 symptoms’, followed by tailored coun-
selling; and (3) ‘Red Flag: individual under investigation for 

1 3

1210



Health and Technology (2024) 14:1209–1215

COVID-19’, followed by tailored counselling. The COVID-
19 screening and counselling clinical decision algorithm is 
detailed in Fig. 1.

2.3  Outcomes

The primary outcome of this study was the end-users’ sat-
isfaction regarding their experience in using the technol-
ogy solution embedding the clinical decision algorithm 
for screening and counselling individuals with suspicious 
COVID-19. Satisfaction typically “refers to the general ser-
vice experience, including such features as waiting times, 
scheduling, and office environment” [12]. Satisfaction was 
measured using two questions presenting answer options as 
Likert scales of eleven points (from 0 to 10) in which 0 indi-
cating low satisfaction and 10 indicating high satisfaction. 
Question 1 was about experience (On a scale of 0 to 10, how 
was your experience with the Hi! platform? for Covid-19?) 
and question 2 was about ‘recommendation for a friend or 
family’ (On a scale of 0 to 10, how much would you recom-
mend the platform to a friend or family member? ) of the 
end-users towards the usage of the technology solution. We 
measure ‘general satisfaction’ through the average of ques-
tions 1 and 2.

The secondary outcome of this study was the adoption 
of using the technology solution embedding the clinical 
decision algorithm for screening and counselling individ-
uals with suspicious COVID-19. Adoption refers to the 

representativeness of settings that use a given source, tech-
nology solution, intervention, policy or program [12, 13]. 
Adoption was operationalized in this study by taking the 
number of individuals who used the technology solution 
divided by the number of individuals who intended to use 
the technology solution. Individuals who used the technol-
ogy solution were those who answered the questions regard-
ing steps 1 to 3 of the clinical decision algorithm. Individuals 
who did not use the technology solution were those who 
did not answer the questions regarding steps 1 to 3 of the 
clinical decision algorithm. Individuals who intended to use 
the technology solution were all individuals included in this 
study, that is, those who accessed the technology solution 
regardless of using it or not.

2.4  Data analysis

All responses were exported from Typeform to a Microsoft 
Excel sheet. All analyses were performed using R version 
3.6.2 [14]. A descriptive analysis was used to summarize the 
data. The parametric continuous variables were expressed 
as means and confidence interval (95% CI). The non-para-
metric continuous or discrete variables were expressed 
as medians and 25–75% interquartile ranges (IQR). The 
dichotomous and categorical variables were expressed as 
percentages (%) and frequency distributions (n). The distri-
bution of the data was assessed by inspection of histograms 
and density curves.

Fig. 1  COVID-19 screening and counselling clinical decision algorithm
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embedding the clinical decision algorithm for screening 
and counselling individuals with suspicious COVID-19 was 
7.94 (95% confidence interval [CI] 7.60 to 8.28) in a Likert 
scale ranging from 0 to 10. The average satisfaction related 
to ‘recommendation for a friend or family’ was 8.14 (95% 
CI 7.80 to 8.48). The ‘general satisfaction’ (i.e., average of 
satisfaction regarding the experience and satisfaction related 
to ‘recommendation for a friend or family’) was 8.04 (95% 
CI 7.70 to 8.37). Table 3 presents the satisfaction findings.

4  Discussion

4.1  Main findings

The technology solution embedding the clinical decision 
algorithm for screening and counselling individuals with 
suspicious COVID-19 developed by the startup company 
Hi! Healthcare Intelligence presented high satisfaction in 
experience, recommendation, and general satisfaction. In 
addition, the adoption of the technology solution was rea-
sonable, since a quarter of the participants who had the 
intention to use the tool actually used it. Our sample size 
was mostly composed of individuals from the state of São 
Paulo, the state was the authors are based at the moment of 
the data collection.

The high satisfaction of end-users could be explained 
for: (1) it was a fast and simple technology solution for the 
end-users; (2) it was based in the main symptoms of the 
COVID-19; (3) it was accessible via smartphone, tablets 
and computers; and (4) it was given an instantaneous coun-
selling for end-users. Several online self-triage tools were 
developed to tackle the COVID-19 pandemic [15–18]. The 
satisfaction of end-users was evaluated by one of this tools 
[17], which also presented a high satisfaction (7.93; SD 1.60 
– Likert scale 0 to 10) regarding information on COVID-
19 education, self-assessment, and symptom tracking diary 
[17]. The present findings corroborate a previous system-
atic review, which showed that patients who used online 
technology solutions reported high levels of satisfaction 
[19]. Despite the sudden regulation of telehealth in Brazil 
[20, 21] and the particular context of public health inequi-
ties, individuals present high satisfaction when interacting 
with a technology solution. A cross-sectional study shows 

3  Results

Between March and April 2020, 1500 individuals opened 
the link of the technology solution. From these 1500 indi-
viduals, 1081 individuals (72.1%) had the intention to use 
the technology solution (i.e., answered question 1 of the 
questionnaire regarding the ‘terms of use’). From these 
1081 individuals, 265 completed steps 1 to 3 of the clini-
cal decision algorithm, which represented an adoption of 
24.5%. Individuals from 16 states of Brazil answered the 
questions regarding steps 1 to 3 of the clinical decision 
algorithm. Most end-users were from Sao Paulo (56.2%, 
n = 149) followed by the state of Rio de Janeiro (16.6%, 
n = 44). Table 1 presents all end-users’ locations. A total of 
14.3% (n = 38) reported fever as a symptom. From those 
who reported fever, 65.8% (n = 25) reported the presence of 
acute respiratory symptoms. Table 2 presents the proportion 
of symptoms.

The average satisfaction regarding the experience of 
end-users towards the usage of the technology solution 

Table 1  Location of end-users of the technology solution embedding 
the clinical decision algorithm for screening and counselling individu-
als with suspicious COVID-19 (n = 265)
Variable n(%)
States of Brazil 263(99.22)
  Sao Paulo 149(56.20)
  Rio de Janeiro 44(16.60)
  Minas Gerais 21(7.92)
  Rio Grande do Sul 13(4.91)
  Parana 9(3.40)
  Espirito Santo 6(2.26)
  Santa Catarina 6(2.26)
  Distrito Federal 4(1.51)
  Pernambuco 3(1.13)
  Mato Grosso do Sul 2(0.76)
  Alagoas 1(0.38)
  Bahia 1(0.38)
  Ceara 1(0.38)
  Maranhao 1(0.38)
  Para 1(0.38)
  Paraiba 1(0.38)
Other Country 2(0.76)

Table 2  Proportion of symptoms collected according to the clinical 
decision algorithm for screening and counselling individuals with sus-
picious COVID-19
Variable n(%)
Fever (n = 265)
  No 227(85.7)
  Yes 38(14.3)
Acute respiratory symptoms (n = 38)
  No 13(34.2)
  Yes 25(65.8)

Table 3  Satisfaction regarding the experience of end-users towards 
the usage of a technology solution embedding the clinical decision 
algorithm for screening and counselling individuals with suspicious 
COVID-19
Satisfaction (n = 265) Mean (95% Confidence Interval)
Experience (0–10) 7.94 (7.60 to 8.28)
Recommendation (0–10) 8.14 (7.80 to 8.48)
General satisfaction 8.04 (7.70 to 8.37)
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evidence-based information, resulting in more reliable ser-
vices to the population.

The use of telehealth has increased in the past 20 years 
[32]. However, the COVID-19 pandemic limited face-to-
face contact and the use of telehealth strategies became 
crucial and increased drastically worldwide [33]. Moreover, 
‘Health and Care Professions Councils’ have regulated 
the use of telehealth for a variety of health conditions [20, 
21]. However, it is unknown whether online screening and 
counselling tools are acceptable for individuals seeking for 
health management during periods of social restrictions that 
pandemics and other conditions may employ. Thus, future 
studies are warranted for the development and/or adaptation 
of existing tools for health screening and counselling using 
an online approach. Online approaches may mitigate the 
community exposure and the saturation of health systems 
[34]. Future studies are needed to map the determinants 
(sociodemographic factors, health factors, service factors, 
and experiences) to patient satisfaction regarding technol-
ogy solutions.

5  Conclusions

The technology solution embedding a clinical decision 
algorithm for screening and counselling individuals with 
suspicious COVID-19 presented high satisfaction regard-
ing experience, recommendation, and general satisfaction. 
About 25% of the individuals interested in using the tech-
nology solution actually adopted it, which means that one in 
four (¼) followed the algorithm until the end, when coun-
selling was provided towards COVID-19 prevention and/or 
management.
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high levels of acceptability (60%, 95% CI 55 to 65%) with 
telerehabilitation by the general population, a similar imple-
mentation outcome to satisfaction [22]. A systematic review 
shows that 57.14% of internet-based screening of health 
conditions was offered using an algorithm-based system, 
and individuals were highly satisfied with internet-based 
screening services [23]. 

We considered ‘reasonable’ the adoption of the technol-
ogy solution herein evaluated due to: (1) the data collection 
was performed on the onset of the outbreak; (2) the con-
tradictory information disseminated by the federal govern-
ment to tackle the COVID-19 pandemic, discouraging the 
population to search for advice and preventive information; 
[24, 25] (3) until COVID-19 pandemic, the use of telehealth 
was not integrated into Brazilian healthcare systems and the 
Brazilian population´s routine, and the Internet access for 
health was focused on sending instant messages and social 
media; [26] (4) intense dissemination of fake news about 
prevention and treatment of COVID-19 [27] discrediting 
real initiatives aimed at improving the health of the popula-
tion [28]; (5) poor digital literacy in Brazil [29]; and (6) with 
the social distancing imposed by the COVID-19 pandemic, 
the Brazilian population increased the use of telehealth ser-
vices; however, after two years users still show concerns 
about the security of personal data [30]. 

4.2  Strengths and limitations

Our data collection was performed during the onset of the 
pandemic in Brazil. The technology solution herein evalu-
ated was simple, online, not requiring the creation of an 
account, and it was free of charge. These characteristics are 
important to implementation in a large scale. Participants 
did not have an established relationship with the develop-
ers of either the technology solution or the clinical decision 
algorithm. Therefore, satisfaction measures presented a low 
risk of detection bias. One the other hand, this was a cross 
sectional study which does not allow to explore the reasons 
for adoption, the factors influencing the end-users’ experi-
ences, adherence to the recommendations, and the confir-
mation of COVID-19 suspicious cases. Additionally, our 
results could present context bias.

4.3  Implications and future directions

Online algorithms for screening and counselling may be 
helpful in healthcare. The use of social media to dissemi-
nate information about COVID-19, although rapid, it also 
created an abundance of misinformation, the so called 
‘infodemic’, that may cause more harm than good [31]. 
Hence, having online evidence-based clinical counsel-
ling tools based on algorithms may help in disseminating 
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