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Healthcare Providers’ Opinions on Digital Healthcare Services
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Objectives: The purpose of this study is to examine healthcare providers’ understanding, opinions and requirements about digital healthcare services.
Methods: We conducted an online survey of 1,942 healthcare providers on their opinions about digital (or information technology-based) healthcare
services between May 15 to 31, 2017. The respondents were divided into four groups: medical doctors, nurses, other certified personnel, and the remain-
ings. The characteristics of respondents were summarized as number and percentage. Chi-square test was used to assess statistical differences according
to job. Results: More than half of the respondents knew about digital healthcare, and the awareness of doctors was higher than other groups (70.5%,
p<0.001). Only a part of the respondents (31.8%) ever used digital healthcare services, and 67.7% of them used services for self-care. A majority of
respondents answered that digital healthcare could improve the quality of healthcare (88.2%) and they were willing to use digital healthcare services in
the future (72.2%). Respondents were most concerned about the risks of mistakes or medical accidents (37.7%) and security of personal information
(28.3%), when digital healthcare was applied to real practice. Most wanted services were ‘personal health record management’ and ‘disease prevention
information’in the prevention area, and ‘notification for medication’ and ‘notification for treatment schedule’in the treatment area. Conclusions: There
was a high expectation for the digital healthcare services in the healthcare providers. Therefore, if the considered problems are mitigated, the active
introduction could be achieved.
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Table 1. General characteristics of the respondents

| Job category
Variables n Etg 42) Medical doctors Nurses Other certified Others p-value
(n=400) (n=726) personnel (n=499) (n=317)
Sex
Men 676 (34.8) 287 (71.8) 47 (6.5) 212 (42.5) 130(41.0) <0.001
Women 1,266 (65.2) 113 (28.3) 679 (93.5) 287 (57.5) 187 (59.0)
Age (y)
20-29 543 (28.0) 39(9.8) 231(31.8) 190 (38.1) 83(26.2) <0.001
30-39 919 (47.3) 172 (43.0) 333(45.9) 255 (51.1) 159 (50.2)
40-49 352(18.1) 132(33.0) 113 (15.6) 43 (8.6) 64 (20.2)
>50 128 (6.6) 57 (14.3) 6.7) 1(22) 11 (3.5)
Career (y)
<5 673 (34.7) 81(20.3) 247 (34.0) 193 (38.7) 152 (47.9) <0.001
5-9 592 (30.5) 101 (25.3) 230(31.7) 184 (36.9) 77 (24.3)
10-19 517 (26.6) 146 (36.5) 191 (26.3) 108 (21.6) 72(22.7)
>20 160 (8.2) 72(18.0) 8.0) 14(2.8) 16 (5.0)
Work place
University hospital 676 (34.8) 157 (39.3) 276 (38.0) 154 (30.9) 89(28.1) <0.001
General hospital 361(18.6) 52(13.0) 150 (20.7) 87(174) 72(22.7)
Hospital 304 (15.7) 68(17.0) 111 (15.3) 95(19.0) 30(9.5)
Clinic 389 (20.0) 110 (27.5) 142 (19.6) 105 (21.0) 32(10.1)
Others 212(10.9) 13(3.3) 47 (6.5) 58(11.6) 94 (29.7)

Data were expressed as number (%). p-value was derived from a chi-square test.
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Table 2. Understanding and use of digital healthcare

| Job category
Variables o EEZ 47) Medical doctors Nurses Other certified Others p-value
(n=400) (n=726) personnel (n=499) (n=317)

Have you ever heard about digital healthcare?
No 947 (48.8) 118(29.5) 402 (55.4) 306 (61.3) 121(38.2) <0.001
Yes 995 (51.2) 282 (70.5) 324 (44.6) 193 (38.7) 196 (61.8)

How well do you understand digital healthcare?
Low level 1,124 (57.9) 159 (39.7) 480 (66.1) 345 (69.1) 140 (44.1) <0.001
Middle level 526 (27.1) 126 (31.5) 171 (23.6) 114 (22.9) 115 (36.3)
High level 292 (15.0) 115(28.8) 75(10.3) 40 (8.0) 62 (19.6)

Have you ever used digital healthcare services?
No 1,325(68.2) 231(57.8) 544 (74.9) 365 (73.1) 185 (584) <0.001
Yes 617 (31.8) 169 (42.3) 182 (25.1) 134 (26.9) 132(41.6)

What was your purpose of using digital healthcare services? (n=617)
Selfcare 418 (67.7) 3.8) 140 (76.9) 94 (70.1) 93 (70.5) <0.001
Research 92 (14.9) 9.5) 14(7.7) 22(164) 23(17.4)
Treatment 98(15.9) 2(24.9) 26(14.3) 17(12.7) 13(9.8)
Others 9(1.5) 8) 2(1.1) 1(0.7) 3(23)

Do you think digital healthcare services improve the quality of healthcare?
No 229(11.8) 58(14.5) 84(11.6) 52(10.4) 35(11.0) 0.269
Yes 1,713 (88.2) 342(85.5) 642 (88.4) 447 (89.6) 282(89.0)

Are you willing to use digital healthcare services in the future?
No 540 (27.8) 117 (29.3) 214 (29.5) 124 (24.8) 85 (26.8) 0.289
Yes 1,402 (72.2) 283 (70.8) 512(70.5) 375(75.2) 232(73.2)

Why are you reluctant to use digital healthcare? (n=540)
Unreliability and inaccuracy 235 (43.5) 7 (40.2) 1(42.5) 54 (43.5) 43 (50.6) 0.195
Technical incompleteness 89(16.5) 16(13.7) 0(14.0) 29(23.4) 14 (16.5)
Malpractice caused by technical problems 76 (14.1) 3(19.7) 33(15.4) 13(10.5) 7(8.2)
Increase of unnecessary medical use 74(13.7) 7(14.5) 5(16.4) 1(8.9) 11(12.9)
Increase of medical expenses 66(12.2) 4(12.0) 5(11.7) 17(13.7) 10(11.8)

Data were expressed as number (%). p-value was derived from a chi-square test.

2 AXstc

EX]E WA} Au|2olA] Bt 2
A U ARk R TEstel ol Ak o Az o

o ARG, DAY ILATEL0, 35
AJHI245.9% 52 7V Bagh Al BT 2 2
ek & SRS 5059 Al Tt 257
T8 T2 AFo] Hlste] AR A AHE7IN) Tt 877
A% AT Selol oG U650, A=Y
(57.7%), AR SH1U8.9% 5 7P LR A A2 Bk 4
4 ol ol B2 i oatzol o R 43

| ulste) 2127]
 2191650% B AR F A FRC3809] DAL A 3
Shgic

CIXIZ! FAO AHIA0H CHE 7ICHALS
w2 A BRSO tA)g A o] Aulol chat Ze Ak
Table 49} ek T2 WA} AMAE Bgstel /g e B8
2 WS 4 g R T, G S0 WASH770%)7}
717 Bro] BHLH, 1L Th-0 2 1eQ1(44.0%), LBERH30.8%), QKR

(29.5%) *O] ek gAg dAA o *1“]* o|-gsto] Ay o= B
27} 7Hsgh A 0 Bl TRl (72.8%), TLEOH67.9%), 02 Z(49.6%)
o —Y‘j—ﬁﬂt

A WAAlo] Aol 7h4 7lefehs ks HelG54%)
olglon], Flolo] H&A(27.0%)3 §-848(206%) w=ol3lck 7 TR

E74 7Jolo] §ol4o] SRIEITH<0.001). QA FEA19.0%)
of Tt 7]t the 5] ulsto] u$- wrokow, Wel w0 %)k
QAT BHE44.3%)0] TfE 7 AiA 0 2 Eokth (e FA}
Ao che o] vlste] AdAL8wel chat 7l AR o 2 o

http://www.e-jhis.org | 57



Journal of
Health Informatics
and Statistics Seyeon Mun, et al.

Table 3. Things to be improved for widespread use of digital healthcare services

I Job category
Variables n Btg 42) Medical doctors Nurses Other certified Others
(n=400) (n=726) personnel (n=499) (n=317)
What do you most worry about when using digital medical services in practice?*
Risk of malpractice or mistake 732(37.7) 131(32.8) 301 (41.5) 193 (38.7) 107 (33.8)
Security on personal medical information 549 (28.3) 116 (29.0) 203 (28.0) 127 (25.5) 103 (32.5)
Regulation of medical law or policy 215(11.1) 57(14.3) 69 (9.5) 57(11.4) 32(10.1)
Little contribution to healthcare/treatment 202 (10.4) 41(10.3) 57(7.9) 62(12.4) 42(13.2)
Excessive investment 173 (8.9) 29(7.3) 77 (10.6) 40(8.0) 27 (8.5)
Potential threat to conventional services 66 (3.4) 26 (6.5) 17(2.3) 8(3.6) 5(1.6)
Others 5(0.3) 0(0.0) 2(0.3) 2(04) 1(0.3)
What should be the best supplement to activate digital health services?
Reliability/accuracy of data 1,142 (58.8) 229(57.3) 445 (61.3) 286 (57.3) 182 (57.4)
Personal information security 849 (43.7) 172 (43.0) 317 (43.7) 212 (425) 148 (46.7)
Laws, systems and policies 633(32.6) 167 (41.8) 206 (28.4) 142 (28.5) 118(37.2)
Price 573(29.5) 119 (29.8) 220(30.3) 146 (29.3) 88(27.8)
Technology 369 (19.0) 82(20.5) 131(18.0) 96 (19.2) 60 (18.9)
Government support 249 (12.8) 37(9.3) 88(12.1) 80(16.0) 44 (13.9)
Others 7(0.4) 2(0.5) 3(04) 1(0.2) 1(0.3)
What services are needed for prevention and precare?
Personal health record management 1,277 (65.8) 259 (64.8) 461 (63.5) 337 (67.5) 220 (69.4)
Disease prevention information 1,108 (57.1) 233(58.3) 437 (60.2) 264 (52.9) 174 (54.9)
Disease prediction service 891 (45.9) 154 (38.5) 337 (46.4) 240 (48.1) 160 (50.5)
Consultation before treatment 738(38.0) 109 (27.3) 289 (39.8) 208 (41.7) 132 (41.6)
Hospital information 728 (37.5) 143 (35.8) 282(38.8) 173 (34.7) 130(41.0)
Vaccination information 689 (35.5) 146 (36.5) 247 (34.0) 168 (33.7) 128 (40.4)
Hospital reservation 526 (27.1) 113(28.3) 192 (34.0) 123 (24.6) 8(30.9)
Hospital location 400 (20.6) 91(22.8) 140 (19.3) 93(18.6) 76 (24.0)
Physicians information 363 (18.7) 54(13.5) 131(18.0) 107 (21.4) 71(224)
FAQ 205(10.6) 34(8.5) 85(11.7) 44 (8.8) 2(13.2)
What services are needed for treatment and aftercare?
Notification of medication 1,194 (61.5) 250 (62.5) 429 (59.1) 310(62.1) 205 (64.7)
Notification of treatment schedules 1,121 (57.7) 237 (59.3) 426 (58.7) 281 (56.3) 177 (55.8)
Checking received treatment 949 (48.9) 140 (35.0) 379(52.2) 254 (50.9) 176 (55.5)
Notification of hospital visits 848 (43.7) 188 (47.0) 320 (44.1) 206 (41.3) 134 (42.3)
Real time consultation after treatment 811 (41.8) 95 (23.8) 319 (43.9) 237 (47.5) 160 (50.5)
Real-time notification of hospital use 659 (33.9) 138 (34.5) 247 (34.0) 162 (32.5) 112 (35.3)
Others 4(0.2) 0(0.0) 0(0.0) 3(0.6) 1(03)
Data were expressed as number (%).
Questions were requested to answer as multiple responses.
*p-value <0.001.
& Holgir} AAo] A7t of A EstEA) Uste-S Belet A
ofek AHg73 o] IR a3 AHele) AgRel A TAE A
o & AolZ ol gakTHs Bhlo] =R 0 7 8.2 Bhelstel, BAo)R

ABAS Edh b2 Aul ABARA7} obd Auls o] gxe] 2

Aolo] vhat BAGRATAES] ol AulE ARk A2k Qlrke 24 & 4 qlelek meby
of5] B holek olelet WAL A 2glelo] AP ATHR0] A AN vk} o] oAl T st T
FOIAE BHolat ule} ol TAE  BE 9J5te] Aulx AT BT ARRE 14 F el £34

58 | http://www.e-jhis.org



Journal of
Health Informatics
and Statistics

Healthcare Providers' Opinions on Digital Healthcare

Table 4. Expected benefits from using digital healthcare services

| Job category
Variables n Etg 42) Medical doctors Nurses Other certified Others
(n=400) (n=726) personnel (n=499) (n=317)
Who do you think have benefit from using digital healthcare services?
Chronic disease patients 1,496 (77.0) 310(77.5) 568 (78.2) 360 (72.1) 258(81.4)
Elderlies 854 (44.0) 172 (43.0) 294 (40.5) 245 (49.1) 143 (45.1)
Cancer patients 599 (30.8) 114 (28.5) 207 (28.5) 165 (33.1) 113 (35.6)
Pregnant women 573(29.5) 100 (25.0) 202 (27.8) 157 (31.5) 114 (36.0)
Infants and children 461 (23.7) 83(20.8) 160 (22.0) 140 (28.1) 78 (24.6)
Acute disease patients 352(18.1) 49(12.3) 136 (18.7) 99 (19.8) 68 (21.5)
Others 17 (0.9) 7(1.8) 5(0.7) 3(0.6) 2(0.6)
What kinds of diseases could be managed better using digital healthcare services?
Diabetes 1,414 (72.8) 291 (72.8) 533(73.4) 351(70.3) 239 (75.4)
Hypertension 1,318 (67.9) 278 (69.5) 496 (68.3) 321(64.3) 223(70.3)
Depression 64 (49.6) 194 (48.5) 359 (49.4) 258 (51.7) 153 (48.3)
Heart diseases 403 (20.8) 61(15.3) 146 (20.1) 124 (24.8) 72(227)
Acute diseases 436 (22.5) 81(20.3) 131 (18.0) 133 (26.7) 91(28.7)
Arthritis 345(17.8) 69(17.3) 130(17.9) 85(17.0) 61(19.2)
Pains 342(17.6) 70(17.5) 131(18.0) 85(17.0) 56 (17.7)
Others 17(0.9) 9(2.3) 2(03) 5(1.0) 1(03)
What is the main expected benefits from using digital healthcare services?*
Convenience 687 (35.4) 161 (40.3) 259(35.7) 167 (33.5) 100 (31.5)
Efficiency 525(27.0) 76 (19.0) 207 (28.5) 145 (29.1) 97 (30.6)
Usability 400 (20.6) 78(19.5) 166 (22.9) 100 (20.0) 56(17.7)
Promptness 288(148) 67 (16.8) 86(11.8) 80(16.0) 55(17.4)
Availability in research 40 (2.1) 17 (4.3) 8(1.1) 7(1.4) 8(2.5)
Ohters 2(0.1) 1(0.3) 0(0.0) 0(0.0) 1(0.3)

Data were expressed as number (%). Questions were requested to answer as multiple responses.

*p-value <0.001.
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