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Abstract

A design study and development of a parametric model of an Environmental
Management System (EMS) for Health Promoting Hospitals (HPHs) based on System Design
Approach and Service Design and be mindful of healthcare staff’s requirements. This research
employed mixed data collection methods. The research data were obtained from 4 HPHs in
the area of Kantharawichai District, Maha Sarakham Province. The qualitative data were
obtained from a semi-structure in-depth interview with 4 hospital executives, while the
quantitative data were obtained from 30 hospital’s staff using a questionnaire survey. In
addition, NVivo qualitative analysis software was applied to construct a parametric model. The
results suggested that a parametric model of an EMS should include of 5 system parameters
and 24 constituent variables. The system parameters were; (1) Planning and design of an EMS,
(2) Policies and administrative procedures, (3) Individual departmental procedures/Treatment
and disposal methods, (4) Monitoring and periodic review and, (5) Cultural and social views.
Furthermore, the revealed inter-connected correlation between constituent variables can be
used as a simple indicator for hospital executives or a system design team for planning or
making a decision of development of each constituent variable at the operational level

considering the potential and suitability of a hospital.
Keywords: System Design, Parametric Model, Health Promoting Hospital
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Parameters / Main system components

Parameter 1: Planning and design of an

FMS

Parameter 2: Policies and administrative

procedures

Parameter 3: Individual departmental
procedures | Treatment and disposal

methods
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Constituent variables / Sub system components

(1) Organizational goals
(2) Cost analysis

(3) Areas coverage

(1) Definition of responsible persons
(2) Communication with outside bodies

(3) Clear definitions of nenalties

1) Segregation and packing / Transportation (inside)
2) Training programs and education

3) Standard operating procedures

5) Waste treatment and disposal within the hospital

(
(
(
(4) Waste disposal and transportation companies (outside)
(
(6) Waste water treatment system

(

7) Transporting vehicles and waste transportation (outside)

LON_D il aliin e bmmloinmln s s Lot s 1 s i s bl bm

o Lo (1) Environmental assessment
Parameter 4: Monitoring and periodic
(2) Infection Control Team regularly meeting
raview
(3) Observation Team and reporting system

(1) Planting positive attitudes and awareness

Parameter 5: Cultural and social views
(2) Social opportunity arrangement

AT 3 Conceptual Parametric Model of an EMS Wans 5 asAusznoundnuas 19 asdlsznauten
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gz Child Nodes ffu Constituent Variables #3aaifUsynovdes aannmaziulain ssdusenaundn
7i (1) Planning and design of an EMS i1 6 esAUsznaugey Usenaunay Oreanizational ¢oals, Cost
analysis, Areas coverage, Key performance indicators (KPIs), Public hearing and consultation
Wwaz Human resource and requirement usnniesAUsTRBUEsBaiinsLNUsERLTIARa NN
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:o - (O Hepurm 2 7 EMSHF NS HPH
. = (J Mescovesye 4 A 11T EMSHP  SN/2880 141 EMSHH
O :) Prdwe 4 15 3 EMSHP  SAN/SE0N4Y ENSHPH
*;3)(‘ oicat (D Megire 1 " EMEHF 1077255518 ENSH
. - 1‘) Fey parloarence indessxs [KFs) 4 9 13 ENSHP T7/273200 EMSHPH
;i“*“““ & (O Pubie hemrg and coraulaben ¢ 12 B3 ENSHR 1 EMEHH
% (D Maven escuce and waaseent ] ] EMSHP 0 EMGN
I ‘ y Queres
& (O Palcws s advibilistoe procedues 0 0 EMGHP /7723111 ENSHPH
‘ﬂ- Reports v o sl depiattonnisd procedass - Timatrerd and dapocsl el 0 0 FMS-HP /77558111 ENSHFH
- v () Morotorng and pesodk; ievew ( 0 msup W Mg P
_9 Staddube # O Ubsd and ool viow 0 0 EMEHP ENSHPH
./ Talgers

B DS HFH 77 llewa

A 4 LansesausEnounand (1) Planning and design of an EMS Wag 6 aspusenautoy

nan1TIATIERBSne fegdimansdnadeliinalunnd 1 uansAedeuaze
\DBaULIATFIUAMANIMIIANITINUAYLAZNNTEBNLUUTE U Aadesinegd 644  Andesuy
19351 1190 amsamegluseiuiiimeladosanifudinans (szdu 5 Tuiivesnisuims A
Weauumnasguazdesgnininuinuazauiusadns Wunsiuaailiuiuey (Add-Uncertainty)
Tftunadnéfifeeniuuszuuiazdesddeds agiiuldddauyndeideidnedsunavivandesvy
1P3FIULEY BrsvesmauisnedalndlAswdomnitdinans (sedu 5) lnglannzogiadadnnude
[B-3] (Auade 6.17 Andeauuanasgu 1.341) uazeanude [B-10] (A1ade 6.20 Andeauuinnsgiu
0.961) doyassnanazvioulifiunmueinisufiRnuidsauluaniuneriannyumesesiieidos
wazfulvlumnmadnfudeyadildanmsieneidmuamifinsfunuanuaaiiudauanum

funwad (Negative References) aghslsAmunansiasizinenanfazgnihluiuSeuiisuiudoualds

Y RY

YK

AUAMKUUEIEY TngAnuusazdolsgniUSeuliisumuaiuieitesuasduiusivesiusenaui

AUNU (LEASIUAISI9T 2)

13 a4 = o 3 . . o & = 9 G
Sources Tufitlwineiaundunival (Interview Transcripts) ML 4 URNNEAY 4 UNFUNI¥al

14 . A . . v 2 oAy v o | an va P
ANLUBLUUNIATIULAE Negative References (310 NVivo) wansliiuI i minnvesisangrutausd@udladamiuiiane

AsEUUNTUIMTIANISAuAundenvedlsmeuatulagdu
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A15199 1 LLﬁﬁ\‘iﬁl’ILﬂaﬁlLLa%ﬁl"lL‘GENL‘U‘LJZLI’]G]ii’mﬁqﬂ']uﬁﬂmﬂ'ﬁ’ﬂﬂLLNULL@Sﬂ"Ii@@ﬂLL‘U‘U?S‘U‘U

NGV N Me Std.
an Deviation

[B-1] wuUmnsdanisdandes Idedurenmsinveenis 30 | 66 1.561
Ui sRausgaSuRuIuistunougatie 7
[8-2] fumaulunsmausulunisuimsdanisiadomiugn 30 | 6.6 1.497
fannlasfeguuiiuguvesanumanitagiu 3
[B-3] WuUIsdansAandesinnuaz U SuiUasunuama 30 | 61 1.341
wagAuugiilunsufoRegseidos 7
[B-0] wuudmsianisdndeugninmisauasianlaediey | 30 | 6.4 1.591
vuiluguwesauiesnsvesmnuLang s deudetiady 3
JEAUYR
[B-5] WU sdansaandenaenadesiuiianining 30 | 64 932
mandslunisimuiesnsiueuiag 0
[8-6] AmuAniuveInIAYssYuTlausnluN1TAUNT 30 | 6.8 1.262
UImsdnnisdanndeuveslsmenuia 3
[B-7] mnuAnuesAUsE TR ULHLLS T3 AN 30 | 63 1.033
danadelsinandiidmmiinanmainvansanyienini 7
Aendadludiusine fiddynouiiasfinisduasulunisldum
[B-8] NM3¥INTIBIUNANTENUAIINGDNYBLNUUTMTIANS 30 | 64 894
dunndeugnininionuazddiiiisnaiiedes 0
[8-9] uruUIMsdanisaaadeuldszyreouiniiuilumsviinu | 30 | 63 837
VBIHUDETALIU 0
[B-10] wHuuIMsdnmsdanadeldsyyfonhimnuiuiavey | 30 | 6.2 961
yaantnnuluusazszauliogataau 0
A0AETM [B] NMTINUHULAZDONLUUTYUY 30 | 6.44 1.190

nsilssuiisudayauuuanada (Concurrent Triangulation) f3egenisiUSeuliiey

wandly 113199 2 nswSeudeyauwuuanudvetesduseneunan (1) Planning and design of an

EMS wansbiiiufiannuddyuazdonndosiurestoyaidinaninuazidelua doyaidnanimidu

HaINlUTLNTL NVivo Tasuausaudusin1svin Coding Utd@uskalLuun1nsu (Total Reference)

¥ a

\Wauan (Positive) uazidaau (Negative) Yoyaideusinuaziniausnanady (Mean) vo39ofA101u7il

ANulnAAgLar FUNUSAUBIAUSENBUYRISEUU 89AUTENBUNANT 1 (Parameter) Usenaumie 6
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[

99AUsENOUEaY A3l Organizational goals, Cost analysis, Areas coverage, Key performance
indicators (KPIs), Public hearing and consultation, Human resource and requirement 310911519
aziiulainesAusynaudes Public hearing and consultation \JussAUsEnauniidndIuvasnIy
a & a a Ay ¢ ' . Ay a & a

AALALTINUININAYIAANISOUaY 83.33 uazasAUsznauysy Cost analysis NAAAIUYBIAMUAALAULTIAY

Wnfigansesaz 43.75

M15199 2 wansnsiIsuiisuteyaiuuanuidn (Concurrent Triangulation) ¥ate3AUs¥NaUNEAN (1)

Planning and design of an EMS

Constituent Qualitative (NVivo) Quantitative (SPSS)
Variables Total Positive Negative Mean
References
(1) Organizational [B-1] 6.67, [B-5] 6.40, [B-
30 21 (70%) 9 (30%)
goals 6] 6.83, [B-9] 6.30
9
(2) Cost analysis 16 7 (43.75%) | [B-2] 6.63, [B-4] 6.43
(56.25%)
19 [B-1] 6.67, [B-6] 6.83, [B-
(3) Areas coverage 33 14 (42.42%)
(57.58%) 9] 6.30
[B-3] 6.17, [B-4] 6.43, [B-
(4) Key performance 30
Y perf a5 15 (33.33%) | 8] 6.40, [B-9] 6.30, [B-10]
indicators (KPIs) — new (66.67%)
6.20
(5) Public hearing and 10 [B-3] 6.17, [B-6] 6.83, [B-
12 2 (16.67%)
consultation — new (83.33%) 71 6.37
(6) Human resource 28 ( | (8.2 6.63, [3-3] 6.17, [B-
; _ 38 10 (26.32%
and requirement (73.68%) 9] 6.30, [B-10] 6.20
new
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a ' U v € ' I3 ' . 15
$13199 3 AANAUNUTTEINBIAUTENUYDY (Inter-Connected Correlation)

Node A Node B Pearson correlation
coefficient

Nodes\\Planning and design of Nodes\\Planning and design of 0.6227
an EMS\Human resource and an EMS\Cost analysis
requirement
Nodes\\Planning and design of Nodes\\Planning and design of 0.4070
an EMS\Organizational goals an EMS\Area coverage
Nodes\\Planning and design of Nodes\\Planning and design of 0.3814
an EMS\Key performance an EMS\Area coverage
indicators (KPIs)
Nodes\\Planning and design of Nodes\\Planning and design of 0.3069

an EMS\Organizational goals

an EMS\Key performance
indicators (KPIs)

NAGNSHNLLANADANAIUEUNUSTEIN909AUTENBY (Inter-Connected Correlation) tagly

@1n13 Pearson correlation coefficient (151991 3) lngnadnsazilAgegn (@auai) ogi +1 uay -1

[ YY) 1

P falauFuNUS UL Imssi’fa;galumiwf;%ﬂénLLammmé’uﬁué 4 PUAULSN LIU WA

= =

lssmgutaduasuguninifeniiazusul suieriuingussasaniaidmungreanisaniuanuesing
(Organizational goals) Aavdanaludaesausenau Areas coverage Wy Key performance indicators
(KPIs) MA1AMU&URUS 0.4070 waz 0.3069 MadAIAIudNNUSAInaIddIud 1Ay ot198anaztie

AUIMIlsaneuna (Stakeholder) lunisdnduladmsunisiaunesruseneulng vesssuy

° W

15 o ) . @ as oL
A15197 3 Wuwaain Nvivo Output luifinsuansmdodifeynieada (Significance)
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Parameters / Main system components

Parameter 1: Planning and design of an

FMS

Parameter 2: Policies and administrative

procedures

Parameter 3: Individual departmental
procedures | Treatment and disposal

methods

Parameter 4: Monitoring and periodic

raview

Parameter 5: Cultural and social views

atumwlng avnuyvemans deumans wazfaly

UM 10 aUuNl 1 WoulNIIAY — WYIgU 2560

Constituent variables / Sub system components

1) Organizational goals
2) Cost analysis

(
(
(3) Areas coverage
(4) Key performance indicators (KPlIs)
(

5) Public hearing and consultation

IR\ Lliimann vanniivan An A vAniivana A +

1) Definition of responsible persons

(
(2) Communication with outside bodies
(3) Clear definitions of penalties

(

4) Environmental management documents

(1) Waste segregation and packing /Waste transportation
(inside-outside)
(2) Training programs and education
(3) Standard operating procedures
(4) Waste storage, treatment and disposal within the hospital
(5) Building technology for energy conservation
(R Hncnital wwnrvlenlana anvirnnmant
1) Environmental assessment
2) System Design Team regularly meeting

(
(
(3) Observation Team and reporting system
(4) Information and communication system

(1) Planting positive attitudes and awareness
(2) Social opportunity arrangement

(3) Career development for supporting staff

AT 5 Parametric Model of an EMS k@nd 5 89AUSENaunanway 24 a9aUsenaueas

Natludiuvetesrusenauiiwidaazafiunismilounuilegantavnausluvilalanaans

s

A® Parametric Model of an EMS (kanstuniny 5) 1nedl 5 asausenaunanway 24 a9aUsenaveay

(WSeuguiuwuudaLAuniiies 19 asrusenaugay)

ayunan1sIdeuasdaiauanus

HAN1SANE IUNITEBNLUULALHRILILUUIIADINISIUNINGTLUUUIUNTINNI1TEILINA Y

dmdulsangruiaduasuavnin LLammaé’wéﬁﬁumm@umﬂmLawwzasm@qmsﬂssqﬂmmﬁ@
System Design Approach uaz Service Design Tayaidenauninuazdoyadasinauansliiuiay
ADMNAADIVBINITALRUIIULAL N1TA31999AUTENBUVBITLUUNUTIUINLALLTIAU NallAANUdUNUS

(Inter-Connected  Correlation) ~ #ldazaunsaldiludoyanugiulunismnunisufuiRsuai

]
=) 13

dawinaauvaalsangnuiavseddaiudiglunisandulalunisideniiui (esrusenau) Tun1sWaUIUY
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[V
o w v A

HugumudnenmuaztedinvetanIuneIUIa Nalinisussendldesdusenausineg Tuseduujofnig
(Operational Level) iianauausiidinvensenynaIsIsage Wy aumseyinendanulueins

(8sAUsEnBU Building technology for energy conservation) avtnausluassmaly

L@NEN591999
aelng
NOIFUANY NITNINAITITUGY. (2555). 1Az uugufne lssneuiaduasuguaineiua

AUGFUANYUYY W.A. 2555, UUNYT: Tsaiufinesgudne.

WalSaNsTuauwANF. (2552). Ailon1suimMslsane uiaduaSuaunIneIva. NIuNnIIuAs:
159NN DIANTAAATI AN TNILAN.

dtinauduasuguamengdy nsENTIasIsage. (2554). nspulsaneiuiadaaiuguain atu

YIUINTS. AFANNURIUAT: NIENIWETIIULV.
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