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supplements or medications, and diagnostic test results. Fur-
thermore, the EPHRs potentially reduce geographical barri-
ers, especially in fragmented healthcare systems, improving 
continuity of care and efficiency, even among patients with 
comorbidities and severe mental illnesses [6, 7].

Positive outcomes of EPHRs were observed in the fol-
low-up of cancer patients and in the management of other 
chronic diseases, such as diabetes, achieving better clinical 
outcomes (e.g., improvedhaemoglobin A1c levels, fewer 
hospitalisations, and emergency room visits) [7, 8]. The 
EPHRs could positively impact patients with multiple scle-
rosis, breast cancer, or more rare conditions [9–11].

Moreover, EPHRs offer several functionalities for health-
care providers, supporting them in organising reliable health 
information and appropriate assistance for prompt monitor-
ing and responding to patients’ requests [12, 13].

Nevertheless, the utilisation of the EPHR among the com-
munity and health professionals still needs to be improved 

Introduction

The Electronic Personal Health Record (EPHR) is an inno-
vative repository for storing personal health data managed 
by the citizens [1, 2]. It has been implemented in several 
countries to promote patient-centred care, self-management 
of chronic illness, and communication with healthcare 
professionals [3–5]. The EPHRs enhance patient safety 
by preventing diagnostic or medication errors and record-
ing updated prescribed treatment plans, over-the-counter 
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Abstract
The Electronic Personal Health Record (EPHR) provides an innovative service for citizens and professionals to manage 
health data, promoting patient-centred care. It enhances communication between patients and physicians and improves 
accessibility to documents for remote medical information management. The study aims to assess the prevalence of aware-
ness and acceptance of the EPHR in northern Italy and define determinants and barriers to its implementation. In 2022, a 
region-wide cross-sectional study was carried out through a paper-based and online survey shared among adult citizens. 
Univariable and multivariable regression models analysed the association between the outcome variables (knowledge and 
attitudes toward the EPHR) and selected independent variables. Overall, 1634 people were surveyed, and two-thirds were 
aware of the EPHR. Among those unaware of the EPHR, a high prevalence of specific socio-demographic groups, such 
as foreign-born individuals and those with lower educational levels, was highlighted. Multivariable regression models 
showed a positive association between being aware of the EPHR and educational level, health literacy, and perceived poor 
health status, whereas age was negatively associated. A higher knowledge of the EPHR was associated with a higher atti-
tude towards the EPHR. The current analysis confirms a lack of awareness regarding the existence of the EPHR, especially 
among certain disadvantaged demographic groups. This should serve as a driving force for a powerful campaign tailored 
to specific categories of citizens for enhancing knowledge and usage of the EPHR. Involving professionals in promoting 
this tool is crucial for helping patients and managing health data.
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[14]. The “EPHR paradox” refers to a significantly low 
overall adoption of this tool, despite high consumer accep-
tance and expected benefits [15]. Among threats and bar-
riers to adopting the EPHR, individual factors such as old 
age, low socioeconomic status, low educational level, and 
good health status negatively influence the attitudes toward 
the EPHR [3, 16, 17]. Organisational and technical factors, 
inadequate interoperability and usability of the system, 
low perception of security, privacy, and data quality, and 
the inadequate customisation of the EPHR contribute to its 
underutilisation [13].

Overall, an advanced evaluation of citizens’ opinions and 
intentions about the EPHR is still lacking in many countries 
[18–22].

The implementation of the EPHR worldwide has devel-
oped unevenly in different countries, including EU countries. 
[23] England created a health information infrastructure in 
the National Health System (NHS) through the ‘NHS app’ 
[24]. In Denmark, a portal called ‘sundhed.dk’ was created 
in 2004 [25]. In France, ‘My Health Space’ has been active 
since 2022 [26]. In Germany, a digital portal called ‘Ele-
ktronische Patientenakte’ or ‘ePA’ was implemented [27].

Attempts to level out the medical information across 
Europe have been made through the eHealth Digital Service 
Infrastructure (eHDSI), which was created to ensure the 
continuity of care for European citizens while they are trav-
elling abroad in the EU, giving EU countries the possibility 
to exchange health data in a secure, efficient and interoper-
able way [28]. In Italy, the availability of the EPHR dates 
back to 2007. Nonetheless, its implementation became man-
datory in 2012.

The EPHR in Italy consists of two main components: the 
‘minimum core’, which is the same in all Italian regions, 
and the ‘additional data and documents’ part, which dif-
fers according to the choices and level of maturity of the 
digitisation process in each region. The main functions 
and information a patient can find on his/her EPHR are 
patient summary, patient’s personal notebook, prescrip-
tions, appointments (outpatient visits, hospitalisations, etc.), 
medical records, health reports, diagnostic and therapeutic 
plans, residential and semi-residential care, drugs, vaccina-
tions, specialist, emergency, and surgical services, medical 
certificates [29, 30]. Physicians, prior authorisation, have 
access to the same information. Patients might also add their 
documents released from both public and private healthcare 
facilities [29].

Currently, the EPHR in Italy is different in each Italian 
region; each region has its own autonomy in the choices 
regarding the modality of implementation of the EPHR, 
leading to a potential disequilibrium in the usability of the 
platform among the different Regions. This reflects also 
on the activation rate of the EPHRs in the Italian regions, 

which ranges between 85% and 100%. Moreover, under-
utilisation is reported in almost all regions [30]. The rea-
sons for this underutilization are still unknown, given that 
previous research only focussed on the technical features 
of the implementation of the EPHR. Thus, this is the first 
Italian study to investigate the citizens’ opinions about the 
usefulness and potentialities of the EPHR [31], with the 
aim to assess knowledge and attitudes about the EPHR, and 
to define determinants and barriers to the diffusion of the 
EPHR. The main objectives are to determine the aware-
ness, level of knowledge, and attitudes about the EPHR, its 
implementation among the general population the identifi-
cation of specific barriers to its use and potential predic-
tors (socio-demographic factors, citizens’ health status, and 
literacy-related factors) of knowledge and attitudes toward 
the EPHR.

Methods

A region-wide cross-sectional study was carried out between 
March and December 2022. A paper-based and online sur-
vey was shared among people currently residing in Pied-
mont, a northern Italy region where only 13% of the citizens 
use the EPHR [24]. The target population was adults from 
the age of 18 onwards.

Informed consent was required to access the question-
naire, and participation was voluntary, anonymous, and 
without compensation. A brief introduction informed the 
participants about the aims and objectives of the research. 
All the procedures followed the 1964 Helsinki Declara-
tion and its later amendments [32]. The Ethics Committee 
of the University of Turin approved the study protocol (nr. 
0169989, dated 14.03.2022).

The paper-based survey was distributed in outpatient 
clinics and vaccination settings, whereas the web-based 
format was shared on social media platforms (mainly Face-
book, Twitter, and WhatsApp).

After a preliminary literature review, the research group 
elaborated on the survey, shaped by the Knowledge, Atti-
tudes, and Practices (KAP) model [33].

Overall, four different sections made up the question-
naire. The first general part contained items concerning 
the socio-demographic characteristics of the sample. The 
following three sections comprised questions regarding 
health status, literacy, experience as users of digital health 
applications, and knowledge, attitudes, and practice about 
the EPHR. Specific questions of these sections investigated 
the modality of access, management, and usefulness of the 
EPHR.
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Statistical Analysis

The Shapiro-Wilk normality test was performed to assess 
normally distributed variables. Descriptive analyses were 
reported with frequency and percentages for categorical 
variables and mean and standard deviation (SD) for con-
tinuous ones. Missing data were excluded.

The primary outcomes were: awareness of the EPHR 
(assessed by asking: “Have you ever heard about the 
EPHR?”) as a binary outcome variable, and scores on 
knowledge and attitudes about the EPHR. Specifically, 
the knowledge score (KS) about the EPHR was assessed 
through nine questions about its availability, accessibility, 
functions, and usability. A score from 0 to + 9 was computed 
by ascribing one point to each correct answer.

Attitudes about the EPHR were assessed through five 
“four-level” Likert items (ranging from one - strongly dis-
agree, to four – strongly agree) on its usefulness and impact 
on health status and healthcare assistance, and the avail-
ability of personal data for health professionals within the 
EPHR. A minimum of one point to a maximum of four 
points were attributable to each question, scoring overall 
from + 5 to + 20 (Attitudes-score, AS). A higher score cor-
responds to more positive attitudes toward the EPHR.

Univariable and multivariable logistic regression models 
analysed associations between multiple independent vari-
ables and the dichotomous outcome variable “Have you 
ever heard about the EPHR?“. Independent variables were 
socio-demographic variables (such as gender, age, country 
of origin, the size of the place in which they live, education, 

family/housing unit, profession), health-related information 
(as health status, being affected by chronic disease(s), fre-
quent request of medical assistance, self-confidence in fill-
ing out medical papers, gathering all medical reports before 
GP/specialist’s visit, trust in GPs and medical specialists), 
and also having filled the questionnaire in paper form or 
electronically.

Univariable and multivariable linear regression analyses 
investigated the association between continuous outcome 
variables (KS and AS) and the above mentioned indepen-
dent variables.

The selection of the variables was a backward stepwise 
selection, with p < 0.25 as a cut-off [34].

Results were expressed as adjusted Odds Ratio (adj OR) 
for logistic regressions and adjusted coefficients (adj Coeff) 
for linear regressions, and 95% Confidence Interval (CI). 
Statistical significance was set at p < 0.05.

All analyses were performed using the Stata Software 
17.0 (Stata Corp, College Station, Texas 77,845 USA).

Results

Descriptive Analysis

Overall, 1634 people were surveyed. Almost two-thirds 
were female, the mean age was 48 years (SD ± 13.8), and 
95.6% were Italian. Most participants declared to live in a 
small- or medium-sized town (below 30 thousand inhabit-
ants). Educational level was mainly “high school” or “col-
lege degree” (50.4% and 25.8%, respectively), and most 
participants stated to be employed (69.3%). Health Care 
Workers (HCWs), primarily nurses, comprised less than 
20% of the population (Table 1).

Most respondents declared an excellent/good health 
status (75.4%) and no chronic pathologies (50.3%) with-
out requiring medical assistance in the last three months. 
Respondents were mostly “Quite a bit” confident in filling 
out medical forms independently (Table 2).

A total of 965 participants (61.3%) were aware of the 
EPHR (Table 3). People who heard of the EPHR were pri-
marily women, Italians, highly educated, employed (espe-
cially Heath Care Workers, HCWs), not living alone, highly 
self-confident in filling medical reports, with chronic condi-
tions, and frequent users of healthcare services (Table S3 
and S4).

The mean KS was 6.0, SD ± 1.1. Regarding the AS, the 
mean result was 16.6 (SD ± 2.9).

Table 1 Socio-demographic characteristics of the sample
Variable n (1634) %
Gender Female 1,214 74.30%
Age Mean and standard deviation 47,93 ± 13.79
Nationality Italian 1,562 95.59%
Place of 
residence

≤ 5,000 habitants 764 46.79%
5,001–30,000 habitants 549 33.62%
30,001–50,000 habitants 122 7.47%
50,001–100,000 habitants 93 5.70%
100,001–250,000 habitants 14 0.85%
> 250,000 habitants 91 5.57%

Study title Middle school or lower 269 16.47%
High School 823 50.37%
College degree or higher 542 33.16%

Profession Student 54 3.30%
Employed 1.132 69.28%
Housekeeper 105 6.42%
Retired 250 15.30%
Unemployed 63 3.86%
Other 30 1.84%

Healthcare 
worker

Yes 318 19.47%

Lives alone Yes 190 12.02%
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reports was positively associated with having heard of the 
EPHR (Table 3). Believing that the GP has limited infor-
mation about the respondent’s health leads to a significant 
reduction in the probability of being aware of the EPHR, 
compared to believing that the GP has access to all the 
information about the respondent’s health (adj OR 0.55, 
p = 0.010). Lastly, having filled out the paper questionnaire 
gave a lower chance of being aware of the EPHR than hav-
ing filled out the electronic questionnaire (adj OR 0.26, 
p < 0.001) (Table 3).

Linear regression models regarding the KS highlighted 
that age was negatively associated with a high score (adj 
Coeff − 0.01, p = 0.004). Moreover, the availability of sup-
port in comprehension of medical documents/reports related 
to better knowledge (Table supplementary material 5 S5).

Concerning the AS, the multivariable linear regression 
model showed that elderly people seemed to be less inclined 

Multivariable Regression Models

Multivariable regression model of the binary outcome 
“being aware of the EPHR” showed that foreign people (adj 
OR 0.36, p = 0.001), as well as people living in towns with 
more than 50 thousand inhabitants (adj OR 0.64, p = 0.030) 
were less likely to be aware of the EPHR.

Educational level as “high school” or “college/postgrad-
uate degree” was significantly associated with being aware 
of the EPHR (adj OR 1.66, p = 0.003 and adj OR 2.01, 
p < 0.001) compared to persons with a lower educational 
level. People not employed were less likely, and HCWs 
were more likely, to be aware of the EPHR (adj OR 0.68, 
p = 0.018; adj OR 1.65, p = 0.004). (Table 3)

Participants who declared a fair/poor health status were 
more aware of the EPHR than healthy people (adj OR 1.69, 
p < 0.001). Also, self-confidence in filling out medical 

Table 2 Health-related characteristics of the sample
Variable N (1634) %
How do you consider your health status? Excellent 307 19.46%

Good 883 55.96%
Fair 354 22.43%
Bad 34 2.15%

Do you have any chronic illnesses? Yes 814 49.73%
How often have you been visited by a doctor / 
hospitalized in the last three months?

Never 897 56.84%
Once 383 24.27%
Twice 143 9.06%
Three times 63 3.99%
More than three times 92 5.83%

How often do you have someone helping 
you read medical materials (such as reports. 
discharge letters)?

Always 62 3.94%
Often 95 6.03%
Sometimes 191 12.13%
Rarely 311 19.75%
Never 916 58.16%

How confident do you feel in filling out medi-
cal forms on your own?

Very much 290 18.37%
A lot 512 32.43%
Quite a bit 620 39.27%
A little 129 8.17%
Not at all 28 1.77%

When you visit a doctor or specialist. do 
you bring documents concerning your health 
condition?

Always 905 57.35%
Often 351 22.25%
Rarely 227 14.39%
Never 95 6.01%

Do you use a computer or smartphone to man-
age your health?

Yes 1.632 99.45%

Do you believe that your General Practitioner 
(Family Doctor) has the necessary information 
about your health?

Yes complete information 429 27.66%
Yes, but not complete 753 48.55%
Yes, a minority of the information 228 14.70%
Very few/no information 141 9.09%

Do you believe that the specialist doctors who 
have examined you in the past had the neces-
sary information about your health?

Yes, complete information 165 10.56%
Yes, but not complete 534 34.17%
Yes, a minority of the information 357 22.84%
Very few/no information 471 30.13%
A Specialist has never examined me 36 2.30%
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inhabitants of the Piedmont Region accessed their own 
EPHR in the previous 90 days [35].

As confirmed by previous findings, higher educational 
level was associated with a more heightened awareness 
of the EPHR [36]. According to the results of the present 
paper, confidence in filling out medical forms is related to 
a lower likelihood of awareness of the EPHR, suggesting 
that health literacy predicts awareness on this topic. How-
ever, the educational level and the health literacy level alone 
are not sufficient to explain the level of use of the EPHR, 
since the EPHR “might be difficult even for patients with 
relatively high levels of education, if they do not also have 
experience in using the Internet” (digital literacy) [36]. Pre-
vious research from the UK showed lower awareness of the 

to accept the EPHR (adj Coeff − 0.03, p < 0.001)(table sup-
plementary material 6 S6). A higher KS was associated with 
a higher AS (adj Coeff 0.27, p = 0.003).

Discussion

The study aimed to assess the prevalence of awareness and 
acceptance of the EPHR in northern Italy and to define 
determinants and barriers to its implementation. About 40% 
of the sample was unaware of the EPHR, whereas one-third 
did not access it within the last year, despite being aware 
of its existence. According to recent data, only 13% of the 

Table 3 Multivariable logistic regression analysis. Outcome: being aware of the EPHR. All the variables of the table were included in the multi-
variable model
Variabile OR* 95% CI**
Gender Female 0.86 0.65–1.14
Age 0.99 0.98–1.01
Nationality Italian Ref Ref

Foreigner 0.37 0.20–0.68
Place of residence ≤ 5,000 inhabitants Ref Ref

5,001–30,000 inhabitants 0.91 0.70–1.18
30,001–50,000 inhabitants 1.05 0.63–1.75
> 50,000 inhabitants 0.65 0.44–0.96

Lives alone Yes 0.59 0.41–0.83
Study title Middle school or lower Ref Ref

High School 1.66 1.19–2.32
College degree or higher 2.01 1.38–9.94

Profession Student/employer Ref Ref
Housekeeper/retired/ unemployed 0.68 0.50–0.94

Health care worker Yes 1.65 1.18–2.32
How do you consider your health status? Excellent/good Ref Ref

Fair/poor 1.69 1.26–2.26
How often have you been visited by a doctor 
/ hospitalized in the last three months?

Never Ref Ref
At least once 1.214 0.955–

1.544
How confident do you feel in filling out medi-
cal forms on your own?

Very much Ref Ref
A lot 0.65 0.45–0.93
Quite a bit 0.39 0.27–0.55
A little 0.39 0.23–0.64
Not at all 0.07 0.02–0.27

When you visit a doctor or specialist, do 
you bring documents concerning your health 
condition?

Always Ref Ref
Often 0.80 0.60–1.06
Rarely 0.63 0.44–0.88
Never 0.43 0.26–0.71

Do you believe that your General Practitioner 
(Family Doctor) has the necessary informa-
tion about your health?

Yes, complete information Ref Ref
Yes, but not complete 0.88 0.66–1.16
Yes, a minority of the information 0.91 0.62–1.33
Very few/no information 0.55 0.35–0.87

Filled the questionnaire in paper Yes 0.26 0.17–0.39
Abbreviation:
* OR = Odds Ratio; ** 95% CI = 95% Confidence Interval; Ref: Reference variable
p-value < 0.05 (bold numbers are significant results)
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HCWs [45]. This lack of trust might reduce the chances 
of using the EPHR by the general population. Moreover, a 
multicentre international study showed, in the Italian con-
text, a lack of continuity of care, with scarce interaction 
between GPs and medical specialists about patients’ health 
information [46, 47].

The successful use of EPHRs needs multifaceted skills 
such as knowledge of health topics and e-health technology. 
Hence, to implement the EPHR system, targeted strategies 
should be considered for including all population groups 
who benefit from such systems, improving readability and 
acceptance. [31]. This aligns with the leading health pro-
motion theories, such as Roger’s theory of the diffusion of 
innovation [48]. The distribution of innovation in a specific 
population follows an S-shaped curve, with subjects (called 
innovators) that adopt a released innovation, and others 
(“late majority”) that embrace the innovation after a careful 
cost-benefit analysis. Questions concerning the KS (mean 
6.03 out of 9) highlight an intermediate level of knowledge 
among those aware of the EPHR. Interviewees who have 
heard of the EPHR showed gaps in understanding its fea-
tures (such as access methods or who can access it or input 
data). Hence, practical tools for EPHR functioning should 
adopt an easily understandable language. Indeed, short 
and comprehensive explanatory videos were created and 
uploaded to the YouTube platform, whose access is freely 
available on some EPHR Italian regional homepages [49].

In this regard, shifting the balance towards the benefits 
of the EPHR, as opposed to its costs, can be achieved by 
enhancing its usability, or increasing the system’s user 
capabilities. This could involve improving digital literacy 
to enable smoother usage. Additionally, utilizing peer influ-
ence as a catalyst for change could also contribute to a 
broader adoption of the record [7].

The multivariable linear regression model showed that 
age is the only parameter influencing the KS, with an inverse 
relationship. This confirms literature data, showing a corre-
lation between age and the percentage of individuals who 
activate and continue to use the EPHR even after enrollment 
[14]. A study conducted in Poland highlighted higher inter-
est in accessing the EPHR among young Polish people, with 
a decreasing trend over the older age groups. [50]. Results 
from the UK reported that the middle age group was more 
confident and aware of EPHR access [37]. In this regard, a 
correlation between age and internet use is notoriously rec-
ognized. Therefore, using the EPHR could be encouraged 
by fostering digital literacy, especially among older people, 
and a user-friendly interface. Bridging the knowledge and 
skills gap between those who use the internet fully autono-
mously and those who lack digital proficiency would enable 
greater utilization of services and tools such as EPHR and 
telemedicine [7].

EPHR among foreign individuals, lower-education quali-
fied people, and people with low digital literacy [37].

In the present study, individuals who completed the 
paper-based questionnaire are less likely to be aware of the 
EPHR than those who completed the online format, after 
adjusting for age, gender, socio-demographic, and health 
literacy-related variables. This might be explained by fac-
tors linked to digital literacy, that might influence aware-
ness regarding the EPHR. In this regard, the higher online 
participation explains the excellent level of knowledge of 
the EPHR, compared to the general population. This is con-
sistent with findings in the literature. In Australia, potential 
e-health literacy–related usability issues were found within 
My Health Record, the national EPHR system. [38]. More-
over, according to Lyles et al., poor health status and limited 
digital literacy make difficult to access the EPHR [39]. The 
EPHR system use may present difficulties for several indi-
viduals. It is necessary to implement strategies to improve 
the usability of these systems, particularly for those with 
limited technology skills or low health or literacy levels 
[40].

Furthermore, those born abroad have probably not heard 
of the EPHR, as previously confirmed by another study that 
showed that geographical origin is a significant factor in 
EPHR awareness [14]. Given that the foreign population 
in Italy is about 8.5%, and in Piedmont, more than 9%, it 
seems relevant that informative campaigns should consider 
the foreign population to increase the number of citizens 
who become aware of the EPHR [41, 42].

Perceived health status influences EPHR awareness, 
since those affected with poor health conditions and clinical 
chronicity are likelier to have heard of the EPHR. This result 
highlights a greater engagement with healthcare services 
for such groups. Accordingly, several studies emphasize 
the utility of a service like the EPHR for individuals with 
chronic conditions, for their higher and periodic demand 
for healthcare assistance resulting in a broad collection of 
reports and documentation [7, 8, 14, 43]. Appropriate data 
digitization might facilitate the verification and organization 
of a large amount of information, prompting decision-mak-
ing and improving the quality of assistance. Other authors 
highlighted the relationship between acceptance of the 
EPHR and the patient’s physical and mental health: multi-
morbidity, the number of medication prescriptions, hospi-
talizations and having a chronic illness induced a positive 
opinion about the EPHR [44].

A lack of trust in the HCWs impacts the awareness of the 
EPHR: believing that a GP or a medical specialist has lim-
ited information about patients’ health status is associated 
with a lower awareness of the EPHR. The recent SARS-
CoV-2 pandemic decreased the trust in authorities such 
as journalists, politicians, scientists/researchers, and even 
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same device. Further studies can be conducted to com-
pare different types of Italian EPHRs [30].

The sample also seems not representative of the Italian 
and Piedmont population because most respondents were 
from cities and towns of < 5000 and 5000–30,000 inhabit-
ants. However, the mean inhabitants of the municipalities 
of Piedmont are around 3600 (median 971 inhabitants), 
while the mean inhabitants of the whole Italian munici-
palities are around 15,000 [51].

Conclusion

The current research raises issues about several aspects 
of the EPHR and its management. The analysis confirms 
a lack of awareness regarding the existence of the EPHR, 
especially among certain disadvantaged demographic 
groups. The results of the present study should serve as a 
driving force for a powerful campaign tailored to specific 
categories of individuals for enhancing knowledge and 
usage about the EPHR. Furthermore, the study’s find-
ings showed how it is necessary to simplify the entire 
process of access to the EPHR and make it more user-
friendly, especially for people with lower digital literacy. 
Healthcare professionals’ efforts to enhance and encour-
age EPHR use by their patients could help in this process.

Since there are no studies regarding the implementation 
of the EPHR in the other Italian regions, further research-
ers are required to generalize the assumptions of the results, 
with the main aim of increasing the use of the EPHR, and 
subsequently enhancing healthcare quality.
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According to the present analysis, attitudes, and knowl-
edge are somehow associated. Both scores reciprocally 
increase, suggesting that the EPHR’s exhaustive com-
prehension of functions, aims, and potentialities prompts 
favourable opinions among users. It also represents an 
encouraging opportunity for promoting and implement-
ing the EPHR systems among the population. A significant 
culture change is required to engage and enable patients to 
use the EPHR, simultaneously inducing social and organi-
zational changes. Despite consumers’ interest and benefits 
supporting the adoption of the EPHR, its use remains low, 
defining the EPHR paradox. Conceiving the EPHR as a tool 
for addressing patients’ needs and preferences and health-
care providers’ involvement and commitment play a crucial 
role in this regard [15].

Lastly, fair or poor health status correlated negatively 
with the “attitudes” score towards the EPHR. For those 
familiar with the EPHR, this might be related to potential 
service functionality shortcomings, warranting an investiga-
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information campaigns becomes even more crucial, as these 
individuals could benefit the most from the functions of the 
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Strengths and Limitations of the Study

One of the study’s strengths is the sample size, involv-
ing more than 1500 respondents through paper-based and 
web-based formats for quickly reaching many subjects. 
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ing relevant information to improve the efficiency and 
availability of the EPHR service. Sharing the question-
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better management of responses. However, it excludes 
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tion also occurred in paper form in waiting rooms of local 
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on a survey and gathered data concern a subset of people 
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It should also be mentioned that his paper focuses on 
the EPHR of only one of the twenty-one regions of Italy. 
The rationale behind this decision is related to the need to 
focus on the analysis of a specific type of EPHR, in order 
to compare the answers obtained by persons using the 

1 3

Page 7 of 9    42 

https://doi.org/10.1007/s10916-024-02065-z
https://doi.org/10.1007/s10916-024-02065-z


Journal of Medical Systems

2023 Sep 28];22(10). Available from: https://pubmed.ncbi.nlm.
nih.gov/32998854/

9. Aslani N, Ahmadi M, Samadbeik M. A systematic review of the 
attributes of electronic personal health Records for Patients with 
multiple sclerosis. Health Technol (Berl). 2020 [cited 2023 Sep 
28];10(3):587–99. Available from: https://link.springer.com/
article/https://doi.org/10.1007/s12553-019-00387-4

10. Takada F, Okuyama H, Nakamura S, Fujita KI. Application of 
Personal Health Record in Enhancing the Quality of Life in 
Patients With Breast Cancer Who Received Adjuvant Hormonal 
Therapy. Eur J breast Heal. 2022 [cited 2023 Sep 28];18(2):155–
62. Available from: https://pubmed.ncbi.nlm.nih.gov/35445175/

11. Chiche L, Brescianini A, Mancini J, Servy H, Durand JM. Evalu-
ation of a prototype electronic personal health record for patients 
with idiopathic thrombocytopenic purpura. Patient Prefer Adher-
ence. 2012 [cited 2023 Sep 28];6:725–34. Available from: https://
pubmed.ncbi.nlm.nih.gov/23077409/

12. Hill JN, Smith BM, Weaver FM, Nazi KM, Thomas FP, Gold-
stein B, et al. Potential of personal health record portals in the 
care of individuals with spinal cord injuries and disorders: Pro-
vider perspectives. J Spinal Cord Med. 2018 [cited 2023 Sep 
28];41(3):298. Available from: /pmc/articles/PMC6055947/

13. Harahap NC, Handayani PW, Hidayanto AN. Functionalities and 
Issues in the Implementation of Personal Health Records: System-
atic Review. J Med Internet Res 2021;23(7)e26236 https://www.
jmir.org/2021/7/e26236. 2021 [cited 2023 Sep 28];23(7):e26236. 
Available from: https://www.jmir.org/2021/7/e26236

14. Showell C. Barriers to the use of personal health records by 
patients: a structured review. PeerJ. 2017 [cited 2023 Sep 28];5(4). 
Available from: https://pubmed.ncbi.nlm.nih.gov/28462058/

15. Nazi KM. The Personal Health Record Paradox: Health Care Pro-
fessionals’ Perspectives and the Information Ecology of Personal 
Health Record Systems in Organizational and Clinical Settings. 
J Med Internet Res 2013;15(4)e70 https//www.jmir.org/2013/4/
e70. 2013 [cited 2023 Sep 29];15(4):e2443. Available from: 
https://www.jmir.org/2013/4/e70

16. Yamin CK, Emani S, Williams DH, Lipsitz SR, Karson AS, 
Wald JS, et al. The Digital Divide in Adoption and Use of a Per-
sonal Health Record. Arch Intern Med. 2011 [cited 2023 Sep 
28];171(6):568–74. Available from: https://jamanetwork.com/
journals/jamainternalmedicine/fullarticle/226918

17. Byczkowski TL, Munafo JK, Britto MT. Variation in use of 
Internet-based patient portals by parents of children with chronic 
disease. Arch Pediatr Adolesc Med. 2011 [cited 2023 Sep 
28];165(5):405–11. Available from: https://pubmed.ncbi.nlm.nih.
gov/21536954/

18. Ruhi U, Majedi A, Chugh R. Sociotechnical Drivers and Barriers 
in the Consumer Adoption of Personal Health Records: Empirical 
Investigation. JMIR Med Inf 2021;9(9)e30322. 2021 [cited 2023 
Sep 28];9(9):e30322. Available from: https://medinform.jmir.
org/2021/9/e30322

19. Abd-Alrazaq A, Alalwan AA, McMillan B, Bewick BM, Househ 
M, Al-Zyadat AT. Patients’ Adoption of Electronic Personal 
Health Records in England: Secondary Data Analysis. J Med 
Internet Res 2020;22(10)e17499 https//www.jmir.org/2020/10/
e17499. 2020 [cited 2023 Sep 28];22(10):e17499. Available 
from: https://www.jmir.org/2020/10/e17499

20. Abd-Alrazaq A, Bewick BM, Farragher T, Gardner P. Factors 
Affecting Patients’ Use of Electronic Personal Health Records in 
England: Cross-Sectional Study. J Med Internet Res 2019;21(7)
e12373 https//www.jmir.org/2019/7/e12373. 2019 [cited 2023 
Sep 28];21(7):e12373. Available from: https://www.jmir.
org/2019/7/e12373

21. Lee J, Park YT, Park YR, Lee JH. Review of National-Level 
Personal Health Records in Advanced Countries. Healthc Inform 

Declarations

Competing Interests The authors declare no competing interests.

Informed Consent Informed consent was obtained from all individual 
participants included in the study. The Ethical Committee of the Uni-
versity of Turin approved the research on 14th March, 2022 (Protocol 
Nr. 0169989).

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. Oh H, Rizo C, Enkin M, Jadad A. What Is eHealth (3): A Sys-
tematic Review of Published Definitions. J Med Internet Res 
2005;7(1)e1 https//www.jmir.org/2005/1/e1. 2005 [cited 2023 
Aug 29];7(1):e110. Available from: https://www.jmir.org/2005/1/
e1

2. Shaw T, McGregor D, Brunner M, Keep M, Janssen A, Barnet 
S. What is eHealth (6)? Development of a Conceptual Model for 
eHealth: Qualitative Study with Key Informants. J Med Internet 
Res 2017;19(10)e324 https//www.jmir.org/2017/10/e324. 2017 
[cited 2023 Aug 29];19(10):e8106. Available from: https://www.
jmir.org/2017/10/e324

3. Roehrs A, Da Costa CA, Da Rosa Righi R, De Oliveira KSF. 
Personal Health Records: A Systematic Literature Review. J Med 
Internet Res. 2017 [cited 2021 Nov 25];19(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/28062391/

4. Balzarini F, Frascella B, Oradini-Alacreu A, Gaetti G, Lopalco 
PL, Edelstein M, et al. Does the use of personal electronic health 
records increase vaccine uptake? A systematic review. Vaccine. 
2020 [cited 2023 Aug 29];38(38):5966–78. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32620374/

5. World Health Organization. People-centred and integrated health-
services: an overview of the evidence, Interim Report. Geneva, 
Switzerland; 2015 [cited 2023 Aug 29]. Available from: www.
who.int

6. Pagliari C, Detmer D, Singleton P. Potential of electronic per-
sonal health records. BMJ Br Med J. 2007 [cited 2023 Sep 
28];335(7615):330. Available from: /pmc/articles/PMC1949437/

7. Niazkhani Z, Toni E, Cheshmekaboodi M, Georgiou A, Pirne-
jad H. Barriers to patient, provider, and caregiver adoption and 
use of electronic personal health records in chronic care: A sys-
tematic review. BMC Med Inform Decis Mak. 2020 [cited 2023 
Sep 28];20(1):1–36. Available from: https://bmcmedinform-
decismak.biomedcentral.com/articles/https://doi.org/10.1186/
s12911-020-01159-1

8. Yousef CC, Thomas A, Alenazi AO, Elgadi S, Esba LCA, AlA-
zmi A, et al. Adoption of a Personal Health Record in the Digi-
tal Age: Cross-Sectional Study. J Med Internet Res. 2020 [cited 

1 3

   42  Page 8 of 9

https://pubmed.ncbi.nlm.nih.gov/32998854/
https://pubmed.ncbi.nlm.nih.gov/32998854/
https://link.springer.com/article/
https://link.springer.com/article/
https://doi.org/10.1007/s12553-019-00387-4
https://pubmed.ncbi.nlm.nih.gov/35445175/
https://pubmed.ncbi.nlm.nih.gov/23077409/
https://pubmed.ncbi.nlm.nih.gov/23077409/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6055947/
https://www.jmir.org/2021/7/e26236
https://www.jmir.org/2021/7/e26236
https://www.jmir.org/2021/7/e26236
https://pubmed.ncbi.nlm.nih.gov/28462058/
https://www.jmir.org/2013/4
https://www.jmir.org/2013/4/e70
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/226918
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/226918
https://pubmed.ncbi.nlm.nih.gov/21536954/
https://pubmed.ncbi.nlm.nih.gov/21536954/
https://medinform.jmir.org/2021/9/e30322
https://medinform.jmir.org/2021/9/e30322
https://www.jmir.org/2020/10/e17499
https://www.jmir.org/2020/10/e17499
https://www.jmir.org
https://www.jmir.org/2019/7
https://www.jmir.org/2019/7/e12373
https://www.jmir.org/2019/7/e12373
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/2005/1/e1
https://www.jmir.org/2005/1/e1
https://www.jmir.org/2005/1/e1
https://www.jmir.org/2017/10
https://www.jmir.org
https://www.jmir.org
https://pubmed.ncbi.nlm.nih.gov/28062391/
https://pubmed.ncbi.nlm.nih.gov/32620374/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1949437/
https://bmcmedinformdecismak.biomedcentral.com/articles/
https://bmcmedinformdecismak.biomedcentral.com/articles/
https://doi.org/10.1186/s12911-020-01159-1
https://doi.org/10.1186/s12911-020-01159-1


Journal of Medical Systems

38. Walsh L, Hemsley B, Allan M, Adams N, Balandin S, Georgiou 
A, Higgins I, McCarthy S, Hill S. The E-health Literacy Demands 
of Australia’s My Health Record: A Heuristic Evaluation of 
Usability. Perspect Health Inf Manag. 2017;14(Fall):1 f. PMID: 
29118683; PMCID: PMC5653954.

39. Lyles CR, Nelson EC, Frampton S, Dykes PC, Cemballi AG, 
Sarkar U. Using Electronic Health Record Portals to Improve 
Patient Engagement: Research Priorities and Best Practices. 
Ann Intern Med. 2020;172(11 Suppl):S123-S129. https://
doi.org/10.7326/M19-0876. PMID: 32479176; PMCID: 
PMC7800164.

40. Czaja SJ, Zarcadoolas C, Vaughon WL, Lee CC, Rockoff ML, Levy 
J. The usability of electronic personal health record systems for 
an underserved adult population. Hum Factors. 2015;57(3):491–
506. https://doi.org/10.1177/0018720814549238

41. Istituto Nazionale di Statistica - ISTAT. Noi Italia 2023 - home. 
[cited 2023 Sep 29]. Available from: https://noi-italia.istat.it/pagi
naphp?id=3&categoria=4&action=show&L=0

42. Istituto Nazionale di Statistica - ISTAT. Stranieri residenti - Bilan-
cio: Piemonte. 2022. Available from: http://dati.istat.it/Index.
aspx?QueryId=11611

43. Druss BG, Ji X, Glick G, Von Esenwein SA. Randomized trial 
of an electronic personal health record for patients with seri-
ous mental illnesses. Am J Psychiatry. 2014 [cited 2023 Sep 
29];171(3):360–8. Available from: https://pubmed.ncbi.nlm.nih.
gov/24435025/

44. Halmdienst N, Pruckner GJ, Winter-Ebmer R. Complexities of 
health and acceptance of electronic health records for the Aus-
trian elderly population. Eur J Heal Econ. 2023 [cited 2023 
Sep 29];24(1):53–66. Available from: https://link.springer.com/
article/10.1007/s10198-022-01451-z

45. Gualano MR, Lo Moro G, Voglino G, Bert F, Siliquini R. Is 
the pandemic leading to a crisis of trust? Insights from an Ital-
ian nationwide study. Public Health. 2022 [cited 2023 Sep 
29];202:32–4. Available from: https://pubmed.ncbi.nlm.nih.
gov/34879320/

46. Scaioli G, Schäfer WLA, Boerma WGW, Spreeuwenberg P, Van 
Den Berg M, Schellevis FG, et al. Patients’ perception of com-
munication at the interface between primary and secondary care: 
A cross-sectional survey in 34 countries. BMC Health Serv Res. 
2019;19(1).

47. Scaioli G, Schäfer WLA, Boerma WGW, Spreeuwenberg PMM, 
Schellevis FG, Groenewegen PP. Communication between gen-
eral practitioners and medical specialists in the referral process: 
a cross-sectional survey in 34 countries. BMC Fam Pract. 2020 
[cited 2023 Jun 24];21(1). Available from: https://pubmed.ncbi.
nlm.nih.gov/32183771/

48. Rogers, Everett M, Singhal A, Quinlan MM. Diffusion of 
Innovations. Taylor Fr Gr. 2014 [cited 2023 Sep 29];432–48. 
Available from: https://www.taylorfrancis.com/chapters/
edit/10.4324/9780203887011-36/diffusion-innovations-everett-
rogers-arvind-singhal-margaret-quinlan

49. Servizio Sanitario Regionale - Emilia Romagna. Fascicolo Sani-
tario Elettronico - Support. Available from: https://support.fasci-
colo-sanitario.it/

50. Bujnowska-Fedak MM, Wysoczański Ł. Access to an Elec-
tronic Health Record: A Polish National Survey. Int J Environ 
Res Public Health. 2020;17(17):6165. https://doi.org/10.3390/
ijerph17176165. PMID: 32854345; PMCID: PMC7503705.

51. Popolazione residente al 1° gennaio, Piemonte, available on 
http://dati.istat.it/Index.aspx?QueryId=18540, accessed on 24th 
August 2023

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Res. 2021 [cited 2023 Sep 28];27(2):102. Available from: /pmc/
articles/PMC8137875/

22. Pohlmann S, Kunz A, Ose D, Winkler EC, Brandner A, Poss-Doer-
ing R, et al. Digitalizing Health Services by Implementing a Per-
sonal Electronic Health Record in Germany: Qualitative Analysis 
of Fundamental Prerequisites From the Perspective of Selected 
Experts. J Med Internet Res. 2020 [cited 2023 Sep 28];22(1). 
Available from: https://pubmed.ncbi.nlm.nih.gov/32012060/

23. Ahmadi M, Jeddi FR, Gohari MR, Sadoughi F. A review of the 
personal health records in selected countries and Iran. J Med Syst. 
2012;36(2):371–82. https://doi.org/10.1007/s10916-010-9482-3. 
Epub 2010 May 29. PMID: 20703713.

24. National Health System, NHS App https://www.nhs.uk/nhs-app/
25. Sundhed.dk is the unified Danish eHealth Portal providing both 

access to and information about all the Danish Healthcare Ser-
vices. Available on: https://www.sundhed.dk/borger/service/om-
sundheddk/om-organisationen/ehealth-in-denmark/background/ 
accessed on 24th February, 2024

26. My health space available since January 2022 is enriched with 
a catalog of services. Available on https://www.service-public.fr/
particuliers/actualites/A15264?lang=en, accessed on 24th Febru-
ary, 2024

27. Pohlmann S, Kunz A, Ose D, Winkler EC, Brandner A, Poss-
Doering R, Szecsenyi J, Wensing M, Digitalizing Health Ser-
vices by Implementing a Personal Electronic Health Record in 
Germany: Qualitative Analysis of Fundamental Prerequisites 
From the Perspective of Selected Experts J Med Internet Res 
2020;22(1):e15102; https://doi.org/10.2196/15102

28. Bruthans, J., Jiráková, K. The Current State and Usage of Euro-
pean Electronic Cross-border Health Services (eHDSI). J Med 
Syst 47, 21 (2023). https://doi.org/10.1007/s10916-023-01920-9

29. Ministero della Salute. e-Health Sanità digitale | Fasci-
colo Sanitario Elettronico. 2022. [cited 2023 Jun 25]. 
Available from: https://www.fascicolosanitario.gov.it/en/
the-electronic-health-record-EHR

30. Agenzia per l’Italia Digitale -AGID. Monitoring | Fascicolo Sani-
tario Elettronico. Ministero della Salute. 2022 [cited 2023 Jun 
25]. Available from: https://www.fascicolosanitario.gov.it/en/
monitoring

31. Barbarito F, Pinciroli F, Barone A, Pizzo F, Ranza R, Mason J, et 
al. Implementing the lifelong personal health record in a region-
alised health information system: the case of Lombardy, Italy. 
Comput Biol Med. 2015 [cited 2023 Sep 28];59:164–74. Avail-
able from: https://pubmed.ncbi.nlm.nih.gov/24238969/

32. WMA DECLARATION OF HELSINKI – ETHICAL PRIN-
CIPLES FOR MEDICAL RESEARCH INVOLVING HUMAN 
SUBJECTS, available on https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medical-re-
search-involving-human-subjects/

33. Gumucio S. The KAP survey model (Knowledge, Attitude & 
Practices).

34. Hosmer DW, Lemeshow S, Sturdivant RX. Applied Logis-
tic Regression: Third Edition. Appl Logist Regres Third Ed. 
2013;1–510.

35. Ministero della Salute. Fascicolo Sanitario Elettronico - Fascicoli 
regionali. 2022. Available from: https://www.fascicolosanitario.
gov.it/fascicoli-regionali

36. Hemsley B, Rollo M, Georgiou A, Balandin S, Hill S. The health 
literacy demands of electronic personal health records (e-PHRs): 
An integrative review to inform future inclusive research. Patient 
Educ Couns. 2018;101(1):2–15.

37. Riordan F, Papoutsi C, Reed JE, Marston C, Bell D, Majeed 
A: Patient and public attitudes towards informed consent mod-
els and levels of awareness of Electronic Health Records in 
the UK. Int J Med Inform. 2015;84(4):237–47. doi: 10.1016/j.
ijmedinf.2015.01.008. Epub 2015 Jan 20.

1 3

Page 9 of 9    42 

https://doi.org/10.7326/M19-0876
https://doi.org/10.7326/M19-0876
https://doi.org/10.1177/0018720814549238
https://noi-italia.istat.it/pagina.
https://noi-italia.istat.it/pagina.
http://dati.istat.it/Index.aspx?QueryId=11611
http://dati.istat.it/Index.aspx?QueryId=11611
https://pubmed.ncbi.nlm.nih.gov/24435025/
https://pubmed.ncbi.nlm.nih.gov/24435025/
https://link.springer.com/article/10.1007/s
https://link.springer.com/article/10.1007/s
https://pubmed.ncbi.nlm.nih.gov/34879320/
https://pubmed.ncbi.nlm.nih.gov/34879320/
https://pubmed.ncbi.nlm.nih.gov/32183771/
https://pubmed.ncbi.nlm.nih.gov/32183771/
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203887011-36/diffusion-innovations-everett-rogers-arvind-singhal-margaret-quinlan
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203887011-36/diffusion-innovations-everett-rogers-arvind-singhal-margaret-quinlan
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203887011-36/diffusion-innovations-everett-rogers-arvind-singhal-margaret-quinlan
https://support.fascicolo-sanitario.it/
https://support.fascicolo-sanitario.it/
https://doi.org/10.3390/ijerph17176165
https://doi.org/10.3390/ijerph17176165
http://dati.istat.it/Index.aspx?QueryId=18540
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8137875/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8137875/
https://pubmed.ncbi.nlm.nih.gov/32012060/
https://doi.org/10.1007/s10916-010-9482-3
https://www.nhs.uk/nhs-app/
https://www.sundhed.dk/borger/service/om-sundheddk/om-organisationen/ehealth-in-denmark/background/
https://www.sundhed.dk/borger/service/om-sundheddk/om-organisationen/ehealth-in-denmark/background/
https://www.service-public.fr/particuliers/actualites/A15264?lang=en
https://www.service-public.fr/particuliers/actualites/A15264?lang=en
https://doi.org/10.2196/15102
https://doi.org/10.1007/s10916-023-01920-9
https://www.fascicolosanitario.gov.it/en/the-electronic-health-record-EHR
https://www.fascicolosanitario.gov.it/en/the-electronic-health-record-EHR
https://www.fascicolosanitario.gov.it/en/monitoring
https://www.fascicolosanitario.gov.it/en/monitoring
https://pubmed.ncbi.nlm.nih.gov/24238969/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.fascicolosanitario.gov.it/fascicoli-regionali
https://www.fascicolosanitario.gov.it/fascicoli-regionali

	Knowledge, Attitudes, and Practices about Electronic Personal Health Records: A Cross-Sectional Study in a Region of Northern Italy
	Abstract
	Introduction
	Methods
	Statistical Analysis

	Results
	Descriptive Analysis
	Multivariable Regression Models

	Discussion
	Strengths and Limitations of the Study

	Conclusion
	References


