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The Effects of a Telehealth Program on International Normalized Ratio Levels

in Patients Undergoing Valvular Heart Surgery'

Monrudee Singhol, M.N.S.?
Usavadee Asdornwised, Ph.D. (Nursing)’
Kessiri Wongkongkam, Ph.D. (Nursing)*
Choosak Kasemsarn, M.D.’
Extended Abstract

Introduction Patients undergoing heart valve surgery need to take warfarin, an anticoagulant with
anarrow therapeutic index, which carries a high clinical risk if the International Normalized Ratio level (INR)
is not within the target therapeutic range. This can lead to bleeding or blood clots. Continuous monitoring of
INR levels is essential. A telehealth program provides education and manages care from initial treatment through
discharge and ongoing follow-up consultations with the home healthcare team. This helps patients recognize
the importance of proper medication use and maintain INR levels within the appropriate therapeutic range.

Objective To investigate the effects of a telehealth program on the international normalized ratio level
in patients who underwent valvular heart surgery.

Design Quasi-experimental research with a two-group posttest design

Methodology The participants comprised 66 patients undergoing valvular heart surgery at a tertiary
care hospital. The participants who met the inclusion criteria (n = 66) were randomly assigned to the control
group (n=33) and the intervention group (n=33). The control group received only usual care. The intervention
group received a usual care and telehealth program including knowledge about the disease, self-care
practices, and medication details, as well as follow-up health monitoring at home and coordination with
a multidisciplinary team for patient consultations via the Line application on smartphones. Data were
collected using demographic data questionnaire, health condition, and International Normalized Ratio level
(INR) record form. Data were analyzed using descriptive statistics, including frequency, percentage,
mean, and standard deviation. An Independent t-test was used to compare the differences in INR levels
between groups. Targeted INR were analyzed using a Chi-square test.

Results A mean of INR level in the intervention group on week 2 (M = 2.58, SD = 1.11) was lower than
the control group (M = 3.33, SD =.1.21) significantly (t = 2.425, p =.018) and a mean of INR level on week
6 after discharge from hospital (M = 2.20, SD = 0.78) was lower than the control group (M = 3.19, SD = 1.16)
significantly (t = 4.066, p <.001). In addition, the targeted INR level in the intervention group was significantly
higher than that of the control group on week 6 after discharge from the hospital ()X = 4.364, p = .037).

Recommendation Telehealth program combined with usual care can help patients undergoing valvular
heart surgery to maintain their targeted INR levels. Therefore, nurses should integrate telehealth programs
into their practice with follow-ups after discharge to ensure high-quality nursing care for patients.
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Targeted International
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Figure 1 Conceptual Framework
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Patients undergoing valvular heart

Intervention group | Surgery who

'

Telehealth program combined
with usual nursing care

!

1. Usual discharge planning

to participate in the research

had specified criteria || control group (n=33)

|

Usual nursing care

|

receive discharge planning, which
includes:
1. Watching a video on valvular heart

2. Education on Warfarin use day 4 after surgery Post-operative Care
v;gistzg(;nmlnute PowerPoint surgery 2. Receiving a handbook for valvular
g. Q&A session and health risk heart surgery patients

3. Physical rehabilitation with a
assessment

v

1. Review appointment details
and INR blood test preparation

physiotherapist until discharge

l

Review appointment details

ach and s ine Disch:
2. Teach and setup Line app | | ISCNATEE | and INR blood test preparation

for communication and health
information sharing

3. Demonstrate taking and
sending photos and messages

|

1. reminders via Line to

submit health info and answer 15t~ 2nd wweek

questions
2. answering any questions
through the application line

}

INR blood test and record INR
levels at the outpatient surgery |——| Ist
clinic

1. Patients record health info

After Discharge Day

Day

A 4

INR blood test and record
Follow-up |———| INR levels at the outpatient
surgery clinic

and can consult via Line 314t week
2. Phone follow-ups on days 21 ———|  After discharge
and 27 for support and
guidance

1 |

6th week
INR blood test and record INR After discharge INR blood test and record
ley.:-ls at the outpatient surgery ——— (Second follow-up) INR levels at the outpatient
clinic surgery clinic
Figure 2 Data collection
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waznanmuaNlaaldad Chi-square test
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DR BATENINNGUNAaBIkazngNaIUANLaglY
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1) naueeeldannmsguuassznng

#fimsnagaumsuanuasuuulaaund (normal
distribution) 1ag/ 1M 331A512% Kolmogorov-Smirnov

3) NYUNAIBILENFNAIUANTAIN
wisU99uU (variance) LN
4) deysilnesiauduasme (interval
scale) 138 MA5DMEIU (Ratio scale)
4. WSugUHaYRITEAUAMMSUTIMYBY
WanszniNngunaastuasnamuanlesldana

Chi-square test
WMaN15I9Y

Hihengunasasuazngualuau dadiu
wanewasraN naldesny diulvajagluaomunn
ansd wazndvagiuasaunsi lasilguanantiy
ilngaen /yms lalweguyv Wit dusutaya
maadiinwuh madiaselsansaasndudilvg
duTseauila® danFeudisuanuuancs
YANTBNAFINYAAALDLTDYANNATNYDING Y

test dagnaeaaenguwuh liwaneeiuagaiied Ay
2) nancatnssaanguiudaszdony  eada (p>.05) (Table 1)
Table 1 Comparisons of demographic and clinical information between the intervention (n=33) and
control (n=33) groups
Characteristic Intervsn(tl;n)group Conltlr(()l%g;'oup nT?f;:l) Xz p-value
Gender
Male 17 (51.5) 17 (51.5) 34(51.5)  0.000 1.000
Female 16 (48.5) 16 (48.5) 32 (48.5)
Age (years)
<50 11 (33.3) 8 (24.2) 19 (28.8)
> 50 22 (66.7) 25 (75.8) 46 (71.2)  1.148  .284
M, SD 55.42,12.60 59.03,12.73 57.23,12.70
Educational level
Primary school 19 (57.6) 23 (69.7) 42 (63.6)
Secondary /high school 10 (30.3) 7(21.2) 17 (25.8) 1.053 .591
Bachelor’s degree/or higher 4(12.1) 3(9.1) 71 (0.6)
Marital status
Single 3(9.1) 17 (51.5) 34 (51.5)
Married 23 (69.7) 16 (48.5) 32 (48.5)  0.497 .780
Widowed/divorced/ 7(21.2) 5(15.2) 12 (18.2)
separated
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Table 1  Comparisons of demographic and clinical information between the intervention (n=33) and
control (n=33) groups (Cont.)
L Intervention group Control group Total
Characteristic n (%) n (%) n (%) X2 p-value
Caregiver
Spouse/son 27 (81.8) 28 (84.8) 55 (83.3) 0.109 .741
Parent/sibling 6(18.2) 5(15.2) 11 (16.7)
Previous history of
warfarin
warfarin 14 (42.4) 11 (383.3) 25(37.9) 0.580 4417
Non-warfarin 19 (57.6) 22 (66.7) 41 (62.1)

Namsdnmilisuiisuaimasssdud
mMsuiazaedanlungunaasuasngumIuAN
Tudloniil 2 ndsdmhgaananlsanentne wuih
ngunasasiandsszdummsuieiunion
(M = 2.58, SD = 1.11) u@nGNAUNGNAIVAN

(M=3.33,SD=1.21) agNinashaqmeada (p<.05)
wazludUoansdd 6 ndsmheaannnlsmentna
naunasnsiiAnassdummanieiiuaudon
(M=2.20,SD=0.78) uanenunaumuan (M=3.19,
SD = 1.16) agNiNadd@ (p< .001) (Table 2)

Table 2 Comparisons of mean International Normalized Ratio level between the intervention (n=33)
and control (n=33) groups
International Normalized Ratio level
Time of -
Follow up Intervention group Control group t p-value
Min  Max M (SD) Min  Max M (SD)
2" week 33 1.18 5.12 2.58(1.11) 1.13 5.86 3.33(1.21) 2.425 .018

6" week 33 1.10

4.67 2.20(0.78)

1.17 5.98 3.19(1.16) 4.066 <.001
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thanaenaaaunila (Guideline for Warfarin Post
Valve Surgery)'! fd ¥1n52@UMMIUTNGI2D

=~ o 1 1 =3 1 YV
Waalimagludn 2-3 nineds aglumathuane
MIINH UALTEAUMMNTUTNAI2BIE NN ANIBE
A 2 Wz 3 nanada aguangrthning
M35 WBUSeUNEUNaYRITEAUMMTUTIN

=~ YV d‘ Yo 1] L AQI L
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dUan¥in 2 nashmiheaannnlsawenna wu
NaNNAFBINsEAUMMIUIGWIFRE IUEN
hmnemssnmliuananiunguaiuanadn
Hlgdaneada (p=.786) uaztlatlsauiau
[ v [ = CAl v vo

HaYaIsZAUMMIUINMTBdaa lugthenlasy
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= L 4 [ = v ] Y
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d06 (p=.037) (Table 3)
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Table 3 Comparisons of Targeted International Normalize Ratio level between the intervention (n=33)
and control (n=33) groups
International Normalized Ratio level
Time of Intervention group Control group 2 —_value
Follow up Targeted Non-Targeted Targeted Non-Targeted X P
n (%) n (%) n (%) n (%)

2" week 10(30.3) 23(69.7) 9(27.3) 24(72.7) 0.074 .786

6" week 15(45.5) 18(54.5) 7(21.2) 26(78.8) 4.364 .037
msaddsana

naudhathathuithedldiumsshdasuila
ldadnunamalnatAesnunABiN §aaAap9nNU
msAnas AnansalSmumiinsuazaas hms
Anwndounas andnuaszasihedldsumssnm
dreennsvhsundshdaldauiladfion wesd
szdumsdnmaglussaulszondnmisatiusyu
ATevme 9 nuiigihalsaduilagnagly

]
1 =

nanniszaumsinmiae®’ damumwansag
uazehuluajndeagiuasauns figuavaniiu
Milnssenvdoyas adeadeiuniddeiinud
tauarthevasnaavilainziuauluasaunsy’

KOMIANENASYE atfuay aanAgIumIde
Foil 1 dail gheildfumashdaauiladilasy
TuUsunsu Telehealth INAUMINENUIAMNUNG
femdsszdummaudimaudaauandiaiu
athaiitiadhdymeadanugthedldumanenng
nutn@nsludonyiii 2 uaz 6 washivmheaanan
Tsawenuna ilasnngtheillasumsshdaauila
flasulUsunsu Telehealth tuazldsumstiomugua
audaglulssweninaunssnanduthuuasiins
damuamsitusrumsTnsdwriaansnlny
smdamsaamaudsnememalnsduieslu
Suinamamuiauiiafamumssnmlasnssnums

Fanamiianudaiiios iligthemansaUfiiden
Tusswiiildennsuhiuldagagndaamansay
wazlviduuzthmssulszmuams msufuaa
WIDNADUTRENEE UATFTUAYUNTOUANULBNY DY
nauitldsuliusunsu Feseandasiumadnmuas
M INHed wazan® Adnelusunsums
quagaiiiaslugithevdshdaauilailasuen
N$vh3u Usznaudae Tiamudidendulsauas
maUjiamnauuaziashaaruneeaNiIaas
IigilamsuftiadluEaswas awns e ane
unsndau wasiomuidsamalnsdnid madnun
uaaalvitiudamalumevindauszansmwnag
TWsunsu i lvigthedenudaansaguagumuweas
Uitiacmashaaludeneimssulssmuams
wasenldgndasminsauualumsdnmilaile
MmsSeuiiay viefamuszauansulem
2D9EDA I UIzHUaUN AN W3BITAUMMTUTNE)
paudanagludruihninamsinm
uenINTHAMSANEANINInATURUANATIY
Foil 2 16 Tagludonwiit 2 wdshmhesanain
Tsanenagtheildsumsidaauilailasu
TUsunsu Telehealth SINAUMINENNAMN UGB
PDesTAUMMsuINGIzavdanadlugiuihwing
Snwnliuansnafunguitldsumswennamung

434 NIATEMMINEID U7 39 AUUT 3 NINYIAN-NUENEY 2567



Nagd diva uazaas

LANUANNUANEN IUSEed U YN 6 naanvivhe
AN LNWENLND a%malﬁiwﬁmmnaluﬁé’nwmz
ﬂﬁwﬁusluehuwmﬁagaehuqﬂﬂaIGTLLfi FOIUMN
dusd a1ﬁ'ﬂa§iﬁ'UﬂsaUﬂ%'aLLa:ﬁ@'@LLawﬁmﬁ‘Ju
yana lnagaluasaunia Toun il n3sen M30UN3
o U ~ ~ < o Y Y = a
Nshwhewdevsaluussgelamithedingdnssw
Tumsquagumwing nnadeenaidiugralums
WNANNIINT B luMSTSUUSEMUBINSUWazen?!
uazluszezvashaarihenaaingulasumuusi
Tumsujudammassnaamumnasgiumswennaung
wiraunu luszez2 dUanviusnvasinrineaanann
v o o va ° o M va o
TsanenwagithegaUfidmudmuuziled wasnn
gaauazaszrinisenudanylumsuHuaan
Tas@anzisaanssulsemuavnsuaznsnusn
JQI 1 YV 1 1 1T

wannnidanunthelungunaassdrulvad
fafmmutimnnuniiayasasnanansosulsemule
TogmsadaanauazgUumnenulusuns Telehealth
ndaumamn iU wu dguinazih unnd lakaga
NIDNTDANN “Uuviimule lMNAsU/AL” M
aaaadangUienguaiuanluiununeasia
muunngie lagauandetdamuazglasse
Tumsufuaamazagni wui drulnadl
MssulsEmuenasneaiENe llmeansulsemuen
Utdcmmudauuzihatansinsauazigguaiiu
yanaluasauai Inenuaspemslvsulssmuy

dy 1TV @ YV a v o v
nnilauadssulszmuamslainanios srarli

1 A{ = 1 o

HrnanamsaangnduasenNnsnhulugiausn la
rfhLaﬁﬂszé’ummiuﬁqﬁmmLﬁaﬂiuﬂzjumuqu
= v v o Yy Y o = o 1
funbingesnhszauihvanelawudendungus
@31 telehealth SI8ME NIt luszaza 2 §Uaw
AN NUEDNN LSANEN VAT LN UIUND
dusumsdsunlasung@nssumsufideuns
Teennsnhsu

nnuamsdnludoii 6 vashmhe
aonnnlssmenng wuh giheiildsumsida
aunlailasulusunsu Telehealth $aufu
mMangnaaNUn@fiszaunsuleaizadae
aglushathuminemssnmunnnhgiheilldsu
mswenamuUnd ansnseaAunelan Tusunsu
Telehealth LﬂuTUSLLﬂiuﬁﬁgﬂLtuunwsgttaszas
wWasushumMuNANTILRE A A" imasgua
gihsaand uusn3ulilulsswennasunseing
Smhanduthuiidluluagefivssansnmw
finemnagidmmaamezmedulsailaly
mafansnd Ussifiuanudsaiiatlasiunnie
unsndaufioaiadundshdauazdaaia
msfdiusanvesdiheuazigualunsneuny
mMaguakazAumAMNGIM UG asrthe
wazasauad TianusluEasmsufiadimas
thamausila Taelianuadauaziiudmsly
anuiluFasmaufialussninedildennsuhiu
fifiilamusznaude snmsuhsufaasls daved
lumslden anudageese sy sineazesen
MIAAMNNKAMIINNYENNINTU IMITNLAEN
nnmslden dasefifinadaniseangniveen
mssutlssmusmuhiuiigneas uasdamsulia
fenannulussrnamslimsvhsunumuiie W
faanaanudhla ialiumawdauanamion
uasdnasnliigthefimsutiasinhuldaagnedas
da0Aa NN UMSAN®IZEINgT FFasuudte™
I@dnmnigmuasiannsluuumsquatted
I¢Fusmsuhiulasmslianusidasmsldm
wazmsufuaa luszniesudsemuenninhiu
naamswanngluuumsquanum fihadanug
FaamslFmswsunasisanmaduihvne

Journal of Thailand Nursing and Midwifery Council Vol. 39 No.3 July-September 2024 435



v

P =) 3 o & o - X M v 1o oA @
ﬂla?lad[‘l./ﬁuﬂ53”777@!!ﬂ@llll’JEIﬂ’)uﬂa117\1Zﬂs’?G?E)ia‘;ﬂ?.lﬁ7ﬁ77££2/\16’l’)713\11386}21{gl’?ﬂﬂZﬁ)i?.lﬂ'liﬂl?ﬁﬁﬂuﬁ??ﬁ]

Ms3nuaee INR isduatha o damaana
wannniifailusunsumsliemusloamslvigia
MIQuanued MIulsemuennsvsuwun
Tusunsulianuiidasendumauieiuacidon
afiafutssmulaswennaiianansnangi@nsal
MsiianIEMsiitienaan (Hemorrhagic)lelu
srez 3 (@aunashmigaannlaaneIua’’
MITNUHUGaMNIMsWazMUH A wethe
i unsliminmaiaiussuusndy
ananamindwlasnsldinalulagiulsunsy
Telehealth lu Application line 61141]‘5&?114‘17;!}3'1:]’38
faflemuadouasdalaiiylafsmtumsuioac
Humsdamsaasmailigiheldfumsguauas
fuushlutlymiiarasidetudugihenaams
Simnheatdaiiias dudduligihedarnusuas
fimsufiaciigndas sansaannnsunindou
mevdmashdauasuauilale saandasiy
msAnYaeaigIInTel gVienl o pesen uasanus™
Adnunlusunsumadamandaumalnsdwivgg
Swihgaannnlsseninalasmsliemusifendy
Tsn mslianadifeniuamwns wuh msdamama
Tnsdwidlahndumsquamuinilugiheiiu
Ussmugnmnsvhaunasiimheaannnlsmening
heliszauenmsuindnaudanagludiihwng
MIIN
wannnilgthedslduuuuiuiindaya
qumwithudmsugtheiléfumaihdaauila
fEHdedarnau Ussnause matufinanudulaiio
mstuiingfiawyemsisulssmulundas
tufinnmulssmusiiaiiimsnssduidauly
Sudszmuenlviasanan lidasudssmuen mstiuiin
amsiiaUnddne 9 tadumsithseiauies

Funaamathadesiinafiodu imsuesnns
danoanlisuuss nnzidanaaniisunse uay
AMzdudangady wasdalimsdamuidauma
Tnsdwi Fufludunaunilsiionansodsdaidsy
uaenszdumsUF AT figndas assmindermudndny
lumsquaguawaues leagivedinmsaiusgala
Tumsnamzure wazlvimaslalumsufuden
Fananamsitethemansodaunutamyia
dosdelanasnarrinlysunsy Telehealth Tu
Application line uaziiawuilaym {IeINUINE
nufinguamlumsnaunumsguagann (Ju
madadEumIguaguMwatdaliiag

nndayadnauagllan Tusunsumsqua
grhasudamslnalugihsildsunsiida
auwila vannnandulsunsuilimsguagihe
aususnFuthinelulsanenina shemslidaya
fuush Wanud madsuanunsauaaud
FeeEADUNAR TLHLVANNAR LaTTZHENaININg
gannlsnennanasnauiimsfamuguarthe
fithunsssuussasla waslisnBnwn hufuiugamw
addaiilaslussaznm 4 Slanindshme
sennnlsnennamsligthanssmindannud Aty
wasanansaufiadmdshdaauilaldagegndas
danaiiszaummsuinaryaadanagluithming
msSnmniiiaanniy

ADLFUDUUZNHANITIVEY

1. wenuaalsinisuszgnd lalusunsu
msgquatnudamalnalumsujudmswenina gua
stheluszeziasushunnlsmeninaginumauy

| L a = dl' Y a a a d'd
FWNUINEZINIW e litiadssansnming
aatfthasaly

436 NIATEMMINEID U7 39 AUUT 3 NINYIAN-NUENEY 2567



Nagd diva uazaas

2. WhanmedmSuduimsmswennalums
fmuaulaunemslalsunsumaquashudamalng
Tumsufudmswenuasiunudinavananindn
fguansaunguaudszeslawennanldeusy
Tugihu

k4 QI

AMNAVBINITIAY

mAseiidiiumsinudeyalungunaasuas

NANAIUANWIBNAY BIALAA cross contamination 161
NeanIINUsEN A

YBYDUNTEAMUEN NABNATINT A UAMW
paalUsunsw EIEMslsanenina yaansTingumm
fssenunuiiliianahawdauasaiuaumnn
mangudamnuiidasnaEhHumsing
asail ilimAdeiidEgadied ansdide

sanmudsluanunganuamnvhuluadies

References

1. Timby BK, Smith NE. Introductory medical-surgical
nursing. 10th ed. Lippincott Williams & Wilkins;
2009.

2. The Society of Thoracic Surgeons of Thailand. Statistics
on heart surgery in Thailand, 2001-2017 [Internet].
Bangkok: The Society of Thoracic Surgeons of
Thailand; 2560. [Cited 2020 May 17]. Available
from: http://thaists.org/news_detail.php ?news_
id=212

3. Silpipat C, Sastravaha K. Correlation between knowledge
and adherence of patients to warfarin therapy and their
baseline characteristics in heart valve replacement
at Bhumibol hospital. Thai Heart Journal. 2012;25:
45-51.

Journal of Thailand Nursing and Midwifery Council Vol. 39 No.3 July-September 2024

10.

Carnicelli A. Anticoagulation for Valvular Heart Disease
[Internet]. Washington, DC: American College of
Cardiology, 2015. [cited 2020 Oct 12]; [about 11 screens].
Available from:https://lib.swu.ac.th/images/Documents/
Researchsupport/VancouverSWU_Citation260121.pdf.
The Heart Association of Thailand under the Royal
Patronage. Guidelines for treating patients with oral
anticoagulants [Internet]. 2011. [Cited 2020 May 17].
Available from: http://www.thaiheart.org/images/
column_1292154183/Warfarin_Guideline_
Version2.pdf .

Pounghom S, Hongchumpae O, Saeneaw S. The
development of drug-related problems and dosage
adjustment record forms for patients taking warfarin.
Hua Hin Sook Jai Klai Kangwon Journal. 201 6;1(1):
74-84.

Pengkul O, Ua-kit N, Tantikosoom P. The Effect of
perceived benefits of anticoagulant medication program
on medication adherence in valvular replacement
patients. Thai Journal of Cardio-Thoracic Nursing,
2014;25(2):32-48.

JinatitJ, Asdornwised U, Pinyopasakul W, Slisatkorn
W. The Effectiveness of continuing care program in
valvular heart surgery patients receiving warfarin on
warfarin adherence and dietary consumption behavior.
Nursing Science Journal of Thailand. 2015;33(1):24-32.
Keeling D, Baglin T, Tait C, Watson H, Perry D, Baglin
C, et al. Guidelines on oral anticoagulation with
warfarin - fourth edition. BrJ Haematol. 2011 Aug;
154(3):311-24.

Ratanajamit P. Anticoagulation control and clinical
outcomes in mechanical prosthetic heart valve outpatients
treated with warfarin at Yala Regional Hospital [Thesis,
Degree of Master of Pharmacy]. Songkhla: Prince of
Songkla University; 2015.

437



11.

12.

13.

14.

15.

16.

438

v

P =) 3 o & o - X M v 1o oA @
nawao[ﬂsunmms@uagﬂaslmuaam\ﬂﬂamas:;mumn77ummilaomam°lugihﬂnvamsmmmaum?a

Department of Surgery, Central Chest Institute of Thailand.
Various statistical information in surgery clinics.
Nonthaburi: Central Chest Institute of Thailand; 201 8.
Kalated T, Ua-kit N. Selected Factors Related to
Anti-coagulant Medication Adherence in Valvular
Replacement Patients. Thai J. Cardio-Thorac Nurs.
2011;22(2):2-14.

Eltheni R, Giakoumidakis K, Brokalaki H, Fotos NV,
Charitos C, Samiotis I, Fildissis G. The effect of anurse-led
patient education program for oral anticoagulant
therapy on the incidence of thromboembolic and
hemorrhagic episodes after surgical heart valve
replacement. Int J Surg Med. 2017;3(1):14-20.
Wattradul D. Cardiac Rehabilitation : Transition care
from hospital to home. Thai J Cardio-Thorac Nurs.
[Internet]. 2015 Nov. 18 [cited 2024 May 31];26(1):
89-103. Available from: https:/ /he02.tci-thaijo.org/
index.php/journalthaicvtnurse/article/view /42524
Pedcharat W, NamjuntraR, Binhosen V, Porapakkham
P. Effects of self-management program on self-
management behaviors and readmission of patients
with heart failure. Thai Journal of Cardio-Thoracic
Nursing. 2018;28(2):38-51.

Henriksen DP, Stage TB, Hansen MR, Rasmussen L,
Damkier P, Pottegard A. The potential drug-drug
interaction between proton pump inhibitors and wartarin.

Pharmacoepidemiol Drug Saf. 2015;24(12):1337-40.

17.

18.

19.

20.

21.

22.

23.

Turk-Adawi K, Grace SL. Smartphone-based cardiac
rehabilitation. Heart. 2014;100(22):1737-8.
Naylor MD, Bowles KH, McCauley KM, Maccoy MC,
Maislin G, Pauly MV, et al. High-value transitional
care: translation of research into practice. J Eval Clin
Pract. 2013;19(5):727-33.

Sudas NA, Sakunrak I, Dhippayom T. Clinical
outcomes of telemonitoring for patients on warfarin
after discharge from hospital. International journal
of telemedicine and applications. Int ] Telemed Appl.
2018;12:2018.

Puangwarin N. Thai brain fitness test. Siriraj Hospital
Gazette. 1993;45(6):359-74.

Nimworaphan M. Factors affecting anticoagulation
control in outpatients trealed with Warfarin at Maharaj
Nakorn Chiang mai Hospital [Thesis, Degree of Master
of Pharmacy]. Chiang Mai: Chiang Mai University;
2007.

Hirschman KB, Shaid E, McCauley K, Pauly MV,
Naylor MD. Continuity of care: The transitional care
model. Online J Issues Nurs. 2015;20(3):1-14
Viriyamontchai V. The Development of a Care Model
for Patients Receiving Warfarin Drug in Pakkred
Hospital, Nonthaburi Province by Using Design
Thinking as a Base. Journal of Preventive Medicine

Association of Thailand. 2020;10(1):118-31.

NIATEMMINEID U7 39 AUUT 3 NINYIAN-NUENEY 2567



