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Abstract

Background Electronic health records (EHRs) are digital records of individual health information. However, their
adoption and utilization remain low. This study explores the factors influencing the implementation of EHRs through
a questionnaire survey to enhance individual awareness and adoption of EHRs.

Methods A questionnaire and an expert rating scale were developed sequentially, and the consistency of the
scores from five experts was calculated using Kendall's W to generate a final questionnaire. A non-parametric test
was utilized to analyze differences in continuous data that did not follow a normal distribution. Categorical variables
were expressed as percentages (%), the chi-square test was employed for group comparisons, and multiple logistic
regression was implemented to assess individuals awareness and adoption of EHRs.

Results In total, 1,341 survey questionnaires were distributed between January and December 2022, with 1,337
valid responses (99.7%). The results indicated that the proportion of participants who were aware of EHRs and had a
bachelor’s degree or higher education, an income of >$700 per month, residence in urban areas, possessed self-
care abilities, and underwent annual physical examinations was significantly higher than that without awareness of
EHRs (P<0.05), while in hearing problems and walking abilities was markedly lower than that of participants without
awareness of EHRs (P < 0.05). Additionally, the proportion of individuals willing to self-manage EHRs was significantly
higher than those reluctant to do so (P<0.05) among participants with a bachelor’s degree or higher education, an
income of >$700 per month, residence in urban areas, possession of self-care abilities, annual physical examinations,
hearing problems, and poor walking abilities. Age (Odds Ratio [OR]=1.104, 95% Confidence Interval [CI] 1.001-1.028,
P=0.033), hearing problems (OR=0.604, 95% Cl 0.377-0.967, P=0.036), self-care ability (OR=5.881, 95% Cl 1.867—
18.529, P=0.002), and annual physical examinations (OR=3.167,95% Cl 2.31-4.34, P<0.001) were independently
associated with willingness to self-manage EHRs. Annual physical examination (OR=2.507, 95%Cl 1.585-2.669,
P<0.001) also independently made a difference to the awareness of EHRs.
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Conclusions Our findings suggest that annual physical examinations, age, hearing problems, and self-care abilities
are significant factors in assessing individuals'awareness and adoption of EHRs. Understanding the characteristics
of individuals who are aware of or are willing to take advantage of EHRs plays a positive role in promoting their

popularization and application.
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Introduction

Electronic health records (EHRs) are digital archives
generated by individuals to document health-related
behaviors, which have value for preservation. They can
capture data across all medical institutions and store
them securely and confidentially in a computer system
designed to serve individuals throughout their lifetime
[1]. Digitally stored data can be shared across differ-
ent medical institutions, enabling medical workers to
exchange healthcare data and granting individuals’ access
to quality medical services. A statistical analysis in 2018
demonstrated that electronic records accounted for
97.8% of health records among permanent resident popu-
lations in China, with a reporting rate of 75%. The report-
ing rate of primary health facilities reached 85%, whereas
the actual utilization rate of EHRs was not accounted for
[2]. Surveys in the United States, South Korea, Japan, and
Australia revealed low rates of EHRs utilization [3, 4].
EHRs are a publicly funded priority in developed coun-
tries. Almost all medical institutions in the United States
have adopted them since the 1970s. In recent decades,
the primary practical use of EHRs in the United States
has been for medical billing, while research, teaching,
and health management have been secondary uses [5].
In the past five years, EHRs have often served as tools
for public health surveillance. However, there has been
insufficient investment in promoting public self-health
management [6]. In most developing countries, includ-
ing India, Sierra Leone, and Malawi, the adoption and
implementation of EHRs are mainly limited to diseases,
such as human immunodeficiency virus/acquired immu-
nodeficiency syndrome and tuberculosis, in local areas
of these countries. However, efforts are being made to
integrate EHRs into national healthcare systems using
e-health strategies. This integration aims to facilitate
individual healthcare services, guide resource allocation
and utilization, and promote data sharing and use across
these countries [7].

To date, there has been a considerable amount of
research on EHRs and encryption technology, clini-
cal disease, and psychological problems. However, there
remains an inadequate level of general awareness and
attention towards the value of utilizing EHRs among
individuals, governments, archiving fields, and medical
fields. Some individuals are reluctant to cooperate with
medical institutions to extract personal health data, and
effective synergies have not been formed among various

institutions, resulting in EHRs not being fully utilized [8,
9].

To promote the adoption of EHRs in the population,
this study conducted a questionnaire survey among
residents in Hainan and Chengdu, China, to explore the
factors influencing awareness and self-management of
EHRs.

Methods

Study subjects

In this prospective study, participants were recruited
from Hainan and Chengdu, China, from January to
December 2022. This study was approved by the Ethics
Committee of the Sichuan Provincial People’s Hospital
(No. LS (Y) 2022-360) and written informed consent
was obtained from all participants.

The participants were required to meet the inclusion
criteria of being 18 years of age or older, without intellec-
tual disabilities, and capable of cooperating to complete
the questionnaire. The participants were excluded if they
refused to participate or were unable to complete the
questionnaire.

Questionnaire design

A questionnaire was initially compiled covering the
individuals’ information, health status, and EHR-related
information on a 4-point scale (1=unimportant, 2=less
important, 3=important, and 4=more important). The
expert inclusion criteria were: (1) senior professional
title; (2) Doctor of Medicine; (3) five years or more
research experience in the field of public health; and (4)
voluntary participation in this study, possessing relevant
knowledge, and providing valuable advice.

Afterwards, questionnaires with scores greater than
three (on a 4-point scale) were retained, which were
subsequently revised and supplemented according to 5
experts’ opinions, resulting in a final questionnaire with
15 questions.

Data collection
The research was disseminated in these two ways: First
is to go to large communities to conduct offline surveys
with community residents. The other is to publicize
through online promotion methods [10].

The survey data included demographic information
such as age, gender (male/ female), education back-
ground (below or above the bachelor’s degree), income
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Fig. 1 Flow chart of the questionnaire survey

(<$700 per month/>$700 per month), residence (sub- and presence of children, health-related information
urban/ urban), household size (<3 persons/>3 persons), such as vision problems (visual impairments such as
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Table 1 Consistency of the consultation results
Experts(n) Items(n) Kendall's W )(2 P
5 15 0471 32.958 0.003

myopia, hyperopia, cataracts, and glaucoma / no vision
impairment), hearing problems (with/without hearing
dysfunction), walking abilities (with/without gait dys-
function), chronic diseases (presence/absence), self-care
abilities (with/without self-care abilities), and annual
physical examinations, as well as EHR-related informa-
tion, including awareness of EHRs and willingness to self-
manage EHRs. Using an empirical estimation method
[11], it was estimated that at least 300 questionnaires
would be collected by setting the sample size to 20 times
the number of variables.

Statistical analysis

Continuous data that did not conform to a normal distri-
bution are expressed as medians (Q1-Q3), and nonpara-
metric tests were performed to analyze the differences.

Table 2 Demographic characteristics of participants

Category Median
(Q1-Q3)/
percent-
ages n (%)
Age - 38(29-48)
Gender Male 504(37.7)
Female 833(62.3)
Education background  Below bachelor’s degree 236(17.7)
Bachelor’s degree or above 1101(82.3)
Income <$700 per month 539(40.3)
>$700 per month 798(59.7)
Residence Suburban 331(24.8)
Urban 1006(75.2)
Household size <3 persons 454(34)
>3 persons 883(66)
Presence of children No 409(30.6)
Yes 928(69.4)
Vision problem No 816(61)
Yes 521(39)
Hearing problem No 1192(89.2)
Yes 145(10.8)
Walking ability No 39(2.9)
Yes 1298(97.1)
Chronic disease No 994(74.3)
Yes 343(25.7)
Self-care ability No 20(1.5)
Yes 1317(98.5)
Annual physical No 378(28.3)
examination Yes 959(71.7)
Awareness of EHRs No 614(45.9)
Yes 723(54.1)
Willingness to self- No 239(17.9)
manage EHRs Yes 1098(82.1)
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Categorical variables were analyzed as percentages
(%). Chi-square tests were used for group comparisons,
Kendall's W correlation test was conducted to evaluate
the consistency of expert scores [12], and multivariate
logistic regression analysis was performed to investigate
factors related to participants’ awareness and self-man-
agement of EHRs. Statistical analyses were performed
using SPSS version 26.0, with a p-value <0.05 considered
statistically significant.

Flow chart
The flow chart of the detailed operation is shown in
Fig. 1.

Results

Expert participants information

Domain experts were invited to assess the questions and
a correlation analysis of their opinions was conducted
using the Delphi method. The results showed good con-
sistency among the experts’ questionnaire scores (Kend-
all's W=0.471, P=0.003; Table 1).

Basic information of the participants

In total, 1,341 survey questionnaires were distributed
from January 2022 to December 2022, with 1,337 valid
responses (99.7%). The results indicated that the median
age of the participants was 38 years old, and 833 were
female (62.3%); 1,101 (82.3%) participants had a bach-
elor’s degree or above, 798 (59.7%) had a monthly income
>$700, 521 (39%) had visual impairment, 1,317 (98.5%)
had self-care abilities, 959 (71.7%) underwent annual
physical examinations, 723 (54.1%) were aware of EHRs,
and 1,098 (82.1%) were willing to self-manage EHRs
(Table 2).

Participants’ awareness of EHRs

Based on their awareness of EHRs, the participants were
divided into two groups: 723 (54.1%) with EHR awareness
and 614 (45.9%) without. The proportion of participants
aware of EHRs, who had a bachelor’s degree or above, an
income of 2$700 per month, resided in urban areas, pos-
sessed self-care abilities, and underwent annual physical
examinations, was significantly higher than that without
EHR awareness (P<0.05), whereas the proportion with
hearing problems and poor walking abilities was mark-
edly lower than that of participants without EHR aware-
ness (P<0.05) (Table 3).

Participants’ willingness to self-manage EHRs

It was reported that 1,098 participants (82.1%) were will-
ing to self-manage their EHRs, whereas the remaining
239 (17.9%) were not. The proportion of participants will-
ing to self-manage EHRs was observably higher among
those who had a bachelor’s degree or above, an income



Xu et al. BMC Public Health (2024) 24:905 Page 5 of 9

Table 3 The analysis of participants'awareness toward EHRs
Category Awareness of EHRs Z/3? P

No Yes

Age 38(28-48) 39(29-48) -1.038 0.299

Gender Male 248(49.2) 256(50.8) 351 0.061
Female 366(43.9) 467(56.1)

Education background Below bachelor’s degree 132(55.9) 104(44.1) 11.56 0.001"
Bachelor's degree or above 482(43.8) 619(56.2)

Income <$700 per month 275(51) 264(49) 9.446 0.002"
>$700 per month 339(42.5) 459(57.5)

Residence Suburban 173(52.3) 158(47.7) 7.125 0.008"
Urban 441(43.8) 565(56.2)

Household size <3 persons 206(45.4) 248(54.6) 0.084 0.773
>3 persons 408(46.2) 475(53 8)

Presence of children No 199(48.7) 10(51.3) 177 0.183
Yes 415(44.7) 513(55.3)

Vision problem No 239(45.9) 282(54.1) 0.001 0.976
Yes 375(46.0) 441(54)

Hearing problem No 533(44.7) 659(55.3) 6.469 0011"
Yes 81(55.9) 64(44.1)

Walking ability No 588(45.3) 710(54.7) 6.96 0.008"
Yes 26(66.7) 13(33.3)

Chronic disease No 444(44.7) 550(55.3) 246 0117
Yes 170(49.6) 173(50.4)

Self-care ability No 15(75) 5(25) 6912 0.009"
Yes 599(45.5) 718(54.5)

Annual physical examination No 229(60.6) 149(39.4) 45596 <0.001"
Yes 385(40.1) 574(59.9)

P<0.05

of 2$700 per month, residence in urban areas, possessed
self-care abilities, underwent annual physical examina-
tions, hearing problems, and poor walking abilities, com-
pared to those unwilling to self-manage EHRs (P<0.05)
(Table 4).

Factors influencing the awareness of EHRs

Multivariate regression analysis was performed to
assess the potential factors influencing the awareness
of EHRs. The analysis revealed that undergoing annual
physical examination (Odds Ratio [OR]=2.507, 95%
Confidence Interval [CI] 1.585-2.669, P<0.001) was
independently associated with participants’ awareness of
EHRs (Table 5).

Factors influencing the willingness to self-manage EHRs

A multivariate regression analysis was carried out to
examine the factors influencing participants’ willing-
ness to self-manage EHRs. The results uncovered that
age (OR=1.104, 95% CI 1.001-1.028, P=0.033), hearing
problems (OR=0.604, 95% CI 0.377-0.967, P=0.036),
self-care abilities (OR=5.881, 95% CI 1.867-18.529,
P=0.002) and undergoing annual physical examina-
tions (OR=3.167, 95% CI 2.31-4.34, P<0.001) were

independently correlative factors affecting participants’
willingness to self-manage EHRs (Table 6).

Discussion

EHRs play a crucial role in both medical support and
chronic disease management [13], as they can support
public health care, facilitating tracking of personal medi-
cal history, and aid in detecting general health problems.
In this study, the factors influencing the awareness and
adoption of EHRs were monitored using a question-
naire survey, which is of great value for boosting the
popularization and application of EHRs in the general
population.

During the formulation of the questionnaire, the Del-
phi method for expert evaluation was applied, and the
outcomes reflected average-to-good consistency, signi-
fying that the questionnaire had a certain investigative
value that could mirror the participants’ actual situation.
The results of the data acquisition revealed that just over
half of the recruited participants conveyed knowledge
about EHRs, suggesting considerable room for improving
the popularity of EHRs. Furthermore, most participants
were willing to self-manage their EHRs, indicating a high
degree of health concern.
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Table 4 Participants'willingness to self-manage EHRs
Willingness to self-manage EHRs ~ Z/x? P
No Yes

Age 35(27-46) 39(29—48) -2.586 001

Gender Male 89(17.7) 15(82.3) 0.026 0.872
Female 150(18) 683(82)

Education background Below bachelor’s degree 53(22.5) 183(7 5) 4,098 0.043"
Bachelor's degree or above 186(16.9) 15(83.1)

Income <$700 per month 123(22.8) 16(77.2) 15.037 <0.001"
>$700 per month 116(14.5) 682(85 5)

Residence Suburban 89(26.9) 242(73.1) 24339 <0.001"
Urban 150(14.9) 856(85.1)

Household size <3 persons 79(17.4) 375(82.6) 0.106 0.745
>3 persons 160(18.1) 723(81.9)

Presence of children No 83(20.3) 326(79.7) 2346 0.126
Yes 156(16.8) 772(83.2)

Vision problem No 84(16.1) 437(83.9) 1.787 0.181
Yes 155(19) 661(81)

Hearing problem No 201(16.9) 991(83.1) 7.689 0.006"
Yes 38(26.2) 107(73.8)

Walking ability No 225(17.3) 1073(82.7) 8.887 0.003"
Yes 14(35.9) 25(64.1)

Chronic disease No 171(17.2) 823(82.8) 1.194 0.275
Yes 68(19.8) 275(80.2)

Self-care ability No 12(60) 8(40) 24.541 <0.001"
Yes 227(17.2) 1090(82.8)

Annual physical examination No 125(33.1) 253(66.9) 82.861 <0.001"
Yes 114(11.9) 845(88.1)

P<0.05

Our study confirmed that the proportion of partici-
pants with awareness of EHRs who had a bachelor’s
degree or above, a monthly income of 2$700, resided in
urban areas, underwent annual physical examinations,
and possessed walking and self-care abilities was sig-
nificantly higher than those without awareness of EHRs.
However, the proportion with hearing impairment and
poor walking abilities was notably lower than that of par-
ticipants without awareness of EHRs. That is because the
two major factors, hearing impairment and poor walking
abilities, may limit their ability to receive information and

pose greater challenges in social communication com-
pared to individuals without such limitations, leading to
a lack of awareness about EHRs among most of them [14,
15].

The proportion of participants willing to self-manage
EHRs, who had an average age of 39 years, a bachelor’s
degree or above, an income of >2$700 per month, resided
in urban areas, possessed self-care abilities, underwent
annual physical examinations, experienced hearing prob-
lems, and had walking abilities, was significantly higher
than that of those who were unwilling to self-manage

Table 5 Multivariate regression analysis of factors influencing the awareness of EHRs

B Standard error Wald OR 95%Cl P
Age(median age at 39) 0.005 0.005 0.983 1.005 0.995 1.014 0.321
Gender(Male) 0.178 0.117 2.289 1.194 0.949 1.503 0.13
Education background (Bachelor’s degree or above) 0.284 017 2.795 1.329 0.952 1.854 0.095
Income 0.084 0.13 0417 1.087 0.843 1402 0.519
(=$700 per month)
Residence(Urban) -0.004 0.145 0.001 0.996 0974 1.323 0.975
Hearing problem -0.328 -0.195 2837 0.721 0492 1.055 0.092
Walking ability -0.305 0404 0.571 0.731 0.334 1.626 045
Self-care ability 0.801 0.586 1.87 2.229 0.707 7.03 0.171
Annual physical examination 0.721 0.133 29483 2.507 1.585 2.669 <0.001"

P<0.05
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Table 6 Multivariate regression analysis of factors influencing the willingness to self-manage EHRs

B Standard error Wald OR 95%Cl P
Age(median age at 39) 0014 0.007 4553 1.014 1.001 1.028 0.033"
Gender(Male) -0.066 0.157 0.174 0.936 0.688 1.275 0.667
Education background (Bachelor's degree or above) -0.007 0214 0.001 0.993 0.653 1.511 0.975
Income 0.083 0.17 0.237 1.086 0.778 1.517 0.627
(>$700 per month)
Residence (Urban) 0.29 0.18 2612 1337 0.94 1.902 0.106
Hearing impairment -0.505 0.241 4.407 0.604 0377 0.967 0.036"
Poor walking ability 0.009 0.484 <0.001 1.009 0.391 2.605 0.985
Self-care ability 1.77 0.586 9.157 5.881 1.867 18.529 0.002"
Annual physical examination 1.153 0.161 51.347 3.167 2.31 4.34 <0001"

P<0.05

EHRs. A survey conducted on the degree of EHRs adop-
tion in Austria demonstrated that the complexity of
individuals’ health problems correlated positively with
the degree of EHRs adoption, and older age groups paid
more attention to EHRs [16]. In our study, hearing prob-
lems, walking abilities, and self-care abilities mirrored the
complexity of individual health problems, which are con-
sidered important factors affecting individuals’ awareness
of and willingness to utilize EHRs.

According to a survey conducted among individu-
als using EHRs in several countries, including Sweden
and Finland [17, 18], the majority reported experienc-
ing varying degrees of chronic diseases, suggesting that
individuals with different degrees of physical problems
focused more on their own health. Our results revealed
that higher-income individuals had a significantly higher
awareness of and concern about their own health. A study
conducted in 2023 found that low- and middle-income
countries lagged behind in the adoption and implementa-
tion of EHRs, with significant potential for improvement
[19]. The proportion of participants aware of EHRs was
significantly higher among those with a bachelor’s degree
or above, indicating that educational background had an
effect on the participants’ attention to EHRs and conse-
quently led to disparities in self-health awareness [20].
This underscores considerable potential to improve the
popularity of EHRs among low-income and low-educa-
tion individuals.

The number of urban residents who know and focus
on EHRSs is increasing, which is believed to be related to
the distribution and popularization of medical resources
in China. Medical resources are significantly more abun-
dant in urban areas than in suburban areas [21, 22]; there-
fore, urban residents have access to more convenient and
high-quality medical resources and services [23]. There-
fore, their awareness of and emphasis on healthcare were
also significantly higher than those of suburban residents.

The results of the regression analysis showed that
annual physical examinations were an independent
influencing factor for awareness and self-management

of EHRs, and individuals who undergo annual physical
examinations were more aware of EHRs and willing to
self-manage them. They not only have more opportuni-
ties to learn about EHR-related information [24], con-
tributing to significant differences in their awareness
of EHRs, but are also more concerned about their own
health, which is a common trait across countries [25, 26].
Therefore, they are more willing to manage their EHRs,
creating a virtuous cycle. In addition, age, hearing prob-
lems, and self-care abilities independently affect EHRs
self-management. Older individuals and those with self-
care abilities are more inclined to self-manage EHRs,
while those with hearing problems are reluctant to do
so. Individuals with limited self-care abilities require
assistance from others to perform activities of daily liv-
ing; therefore, those with self-care abilities are better at
self-management. Moreover, age is a risk factor for many
diseases [27], and with increasing age, individuals can-
not help but turn their focus to physical health instead of
other aspects [28]. This highlights the purpose and sig-
nificance of EHRSs in assisting individuals with long-term
records and follow-up of their health status, facilitating
improvements in health and medical care. Individuals
with hearing impairment are reluctant to self-manage
ERHs due to the challenges they face in social interac-
tions and daily life, which contribute to a lack of aware-
ness regarding self-management. The discomfort caused
by hearing problems may make EHRs more of a burden
than a tool for help [29], which reminds us to pay more
attention to these individuals when promoting EHRs.

When promoting and popularizing EHRs, we can con-
sider linking hospitals with communities, increasing the
connection between clinical staff and the general popula-
tion, and strengthening our understanding of EHRs [30].
Online medical services can complement the use of EHRs
by offering features such as the provision of online family
doctors. This convenience helps to improve the adoption
of EHRs and increases the willingness of the public to use
them.
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Limitations

This study had some limitations. First, Likert-type ques-
tionnaire options were not adopted in the questionnaire
design, rendering quantitative analysis through dimen-
sion division impractical. Second, the study was limited
to the Chengdu and Hainan in China, excluding individu-
als from other regions. This limitation could affect the
results due to regional factors such as economy, health-
care, and education. Finally, this study did not incorpo-
rate the practical use of EHRs or related factors within
the population, besides, the occupations of the popula-
tion were not surveyed.

Conclusion

In summary, our findings demonstrate that annual physi-
cal examinations are a crucial factor affecting individuals’
awareness and adoption of EHRs. Additionally, older age,
hearing problems, and self-care abilities were important
factors influencing individuals’ willingness to use EHRs,
suggesting that strengthening the publicity of EHRs for
these individuals can better promote the practical appli-
cation of EHRs. Our study provides important informa-
tion on EHRs in health management and disease control.
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