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AMO Assistant Medical Officer

BH Base Hospital

BHA, BHB Base Hospital type A, Base Hospital type B
BMI Body Mass Index

CD Central Dispensary

Cl Confidence Interval

CVvD Cardio-vascular diseases

DDG/DS Deputy Director General, Dental Services
DDG/ET&R Deputy Director General, Education, Training & Research
DDG/F Deputy Director General, Finance
DDGI/LS Deputy Director General, Laboratory Services
DDG/MS Deputy Director General, Medical Services
DDG/P Deputy Director General, Planning
DDG/PHS Deputy Director General, Public Health Services
DG Director General

DGH District General Hospital

DH District Hospital

DM Diabetes Mellitus

ECG Electrocardiograph

ECU Emergency Care Unit

ET&R Education, Training and Research

FBG Fasting Blood Glucose

FY Fiscal Year

GH General Hospital

GoSL Government of Sri Lanka

GPT(ALT) Glutamic Pyruvic Transaminase

HC Health Check-up (subgroup)

HDL High Density Lipoproteins

HEB Health Education Bureau

HEO Health Education Officer

HI Health Information (subgroup)

HLC Healthy Lifestyle Centre(s)

HMP Health Master Plan

HR Hazard Ratio

HT Hypertension

HP Health Promotion (subgroup)

HRH Human Resources for Health

HSDP Health Sector Development Programme
ICB International Competitive Bidding

ICU Intensive Care Unit

IEC Information, Education and Communication
IDA International Development Association
IFG Impaired Fasting Glycaemia

IHD Ischaemic Heart Disease

IMMR : Indoor Mortality and Morbidity Return




JCC Joint Coordinating Committee

JICA Japan International Cooperation Agency

JPY Japanese Yen

LDL Lipid Density Lipoproteins

MCH Maternal and Child Health

MET Metabolic Equivalent for Task

MI Myocardial Infarction

MLT Medical Laboratory Technologist

MO Medical Officer

MoH Ministry of Health

MOH Medical Officer of Health, or Medical Office of Health

NABNCD National Advisory Body for NCDs

N/A Not Available

NAFLD Non Alcoholic Fatty Liver Disease

NC North Central Province

NCD Non-Communicable Diseases

NHSL National Hospital of Sri Lanka

NO Nursing Officer

NPP NCD Prevention Project

NW North Western Province

OPD Outpatient Department

OR Odds Ratio

p Probability value

PEN Package of Essential NCD interventions for primary health care in
low-resource settings

PDHS Provincial Director of Health Services

PDM Project Design Matrix

PGH Provincial General Hospital

PGIM Post Graduate Institute for Medicine

PH Provincial Hospital

PHI Public Health Inspector

PHM Public Health Midwife

PMCU Primary Medical Care Units

PPA Programme Planning Assistant

PU Peripheral Unit

PY Person Years

RDHS Regional Director of Health Services

RH Rural Hospital

RHS Ragama Health Study

RMO Registered Medical Officer

Rs Sri Lankan Rupees

SD Standard Deviation

SLDCS Sri Lanka Diabetes and Cardiovascular Study

STEPS STEPwise approach to surveillance

TAG Triacylglycerol

TH Teaching Hospital

TOT Training of Trainers

ToR

: Terms of Reference




TWG Technical Working Group
usD United States Dollars

VP Visiting Physician

WB World Bank

WHO World Health Organization
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MR, 2N, BRI IR AR, BERIE) (CHET 5 EERGERINFE L Tambil, ARIZ

UORRCERL LZRVERY | AW E I, BMIERYYE (BMEIRGYRMERB) 2T,

Ministry of Health (MoH), Country Report, Regional Meeting on Health and Development Challenges of
Noncommunicable Diseases, 1-4 March 2011, Jakarta.

Engelgau, Michael, et al. 2010. “Prevention and Control of Selected Chronic NCDs in Sri Lanka: Policy Options and
Action, HNP Discussion Paper, World Bank, Washington D.C.
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AU T 2 HEFIE NCD 2MEANDAETED'E 2K T S8, FRICREHAHZRWD DO 7R 5T
l%@ﬁ%mﬁ_kof%%k&ﬁﬁ&ﬁé_kﬁ%J&D@%%&ﬁﬁ%%@ﬁﬁ@i%
BREICALEAT I, ~IV A AHX —TFF 2 (2007-2016) 2%, BAEFHELE LTHITF WD,

TRV TS 1E, 2010 4RIC TNCD O FBh - HEUCET 2EFBOR] #REL, ZOHT
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DEREFH R ZZE ST, R TPEI. IR TH TR, B PEH NCD 1EROFFEZY |
BEOEIEDOY @ﬁL%%Ethmé NCD B EIC Y 7z » TUL R ORfdbgnE (DL F
WHO) O—H#OBUIRIEH 2 2B L T\ 5, BT, WHO 22T 2% NCD XI5 D 4 S0 H
B 1) fERE TAR T~V MDD~ L F AT — I R H— 8= v F— v 7 2)
Rty 27 L ogiflk, J)MZEEIEN - HArORE:, )BHEMIT DR DA - 57, 1 LOr6E
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ARKEBROBHIIELNCD IZ LD RMFEE (65 FLLTF) ZRHTETHY, 5% 10 . 4 2%
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% National Policy for Prevention and Control of Chronic Non-communicable Diseases

® World Health Assembly Resolution (WHA 57.17) on WHO Global Strategy on Diet & Physical Activity, Health and
Preventing Chronic Diseases - A Vital Investment (WHO 2005), WHO Strategic Framework for NCD Control and
Prevention 2008-2013 %5
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NCD & faBRKF DOFIRRLERICE 2 DR FHAHE 2R+ 2720 NCD == hMZ
i EIFE M S A7z NCD B R D~ v o VB & 1T - 72, ZOFEIL, 2012 4 9 AN D
12D 4AMTERSIL, 199041 A 1 B 5 2012 4F 11 A 30 H O E 417z NCD
BREOMZE, A, TOMOBREEEZ NN Lic, HEZIT-7 7 DORIEREMFFEEEE 2L
LTV DHHRER 356 O NCD IZBIF 2 WD 5 5 241 HMERE T OFHRFIZET S H D,
75 73 NCD & fERRAFOARRICEHT 26D ThH -7,

NCD L ERRKFDOHEIFRREZETe 75 OO 9 5, B—OERKFIZOWTH - ON

" Provincial Directorate for Health Services % 7= %, I {#{i/5 & (Provincial Director) D&

® Regional Directorate for Health services % 7= (%, R {ffd)= ¥ (Regional Director) &

®  Medical Officer-NCD

10 post Graduate Institute of Medicine (PGIM), Alcohol and Drug Information Centre (ADIC), Sri Lanka Medical
Association (SLMA), National Science Foundation (NSF), World Health Organisation (WHO), University of Colombo
and Ministry of Health.
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DA, 1990-2012 4EM1 ] & L TIRIEEN B HRET 5 TETH 5,
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Ba L AT a—/ VIE 4
RE GREENRER) 20
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NCD TR D7D DATEEIBYGE I TN DITE AR AR T HASREOEMNEE ThH 5, &£
T NCD ¥R DB % @D 5 T2 DIRIEEE OB 70 b FHOE T, EER, K L ok
RAIRET D, ZOEBEMICHE A, 2011 4 9 A {REE TE CEE Y — % — 84 . S BOFH%ES
F 7 ITIEBFRE R DR E 2D NCD 1T T 2~ LV F AT — 7 R X — D3NN, £ D
B, T_R MNP OFERITIZ SO IR AR R THH Z & NCD OFB5 & FELIC
E O TEMBEEIDN VNI EBETHRICH LTEERH D0 EWV D Z ERHEHF I T,

ZDOXNVTF AT =T RVE =%, BYFERENHIEA (Ministry of Youth and Skills
Development) & [E372F5 /A 4EFE#%4 (National Youth Council) 7% NCD T PhiEENCHA4E2 BB
THmE D LT OHEERIEE > T D, 4IE. NCD OfEBRE K N A EIESE O /-
. HOEY = —%BRUIMN « RL~ULT NCD PRHEEI 2K L TV FETH 5,

Fo. BRAMOEIR, RE - Ao RFdE, EERORES OB CRMRE T, Mk T
OWINET D5 LEWVDRED LTV D, [EBOEBICE L Tk, fidoxT7 Y 7 -
23 w7 4. NABNCD, NCD V—F > 7 U N —F 7 BB T =2 U 7 L il %17 > C
Wb, YIVFAT— IR =« RX— h =y TOREIL, TSR E OB ERE & R
OFBTT « FFRIC WO DITHIED NCD 6 R A~DOBE L BEEA R S50 VW H 8 TH D,

11 Ministry of Health, 2012, “Abstract of Non Communicable Diseases and Prevalence of Risk Factors in Sri Lanka,
published from 1990-2012"
2 WHO 2MBUET 2B AR ORE O, RIS L T D FEDO Z & Bl I3 LA SO HH e &

4
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WHO (ZF %72 NCD Th 2 LIERE (LLF CVD) ., BERIF., 23 A ., 1BIEMER &35 B4 55
& L7z INCD o 7B & a8 B4 2 AR (LU, HAUHIK) | % 2000 R E LTz, =
DML 3 >0 BEE : ONCD OIRATIRIL O W k. OfEBRE & O OBRGER F1Z5x3 2 {3
A - EHORFERD, QOEEKH O, CTHERINTREY ., 2008 412X AR5
DATENFHE 2SR E 41U, 2013 F £ TITEER T~ & BRI 6 DD HEERRIE S L7z,

mn&gﬁ I3 NCD O FPRIEEICET 2 [EESE GRS DO NA LV G DB S v7z, (A

A TEINSNTZBURE S Tk, NCD XRIZBAFE EERED — 2 LA EA T b, Ofhas
¢f®ﬁbﬁ&\®@%%%kﬁéﬁ%@@m\@IW@&%k@%ﬂE@ﬁm\@E%%
NOHeHE, OWFFE LB OHEE, ©FT=4% 1V v ViHEDT-DDIEEDRE, 9 6 2Oxt
WO b,

FBEGRE S Tld. NCD PHHEBEOZODE=X ) 771 —AU—7 ((EELHRAE) o
WENHEDN, ZOF=F Y 77 L —AU—27 3 2013 5 2020 £ 2 %4 & L7- NCD
TEFERICE D DI, 2013 4E 5 H D% 66 [mITEFIAERSICTRIREN D TETH D,
2025 FETICNCDIZ L D RtHEAE 5% T EHLHZ &Rl 9 >ORAEARETHE LD
2. FEOEZFEIECZE OITEFIE OSBRI A E=2 ) 735720 13T - L) [
BRIX -1 TEINBOROXtIR] O 3 DO/ T 72 A5 25 HOEEAEE SN TWD (2013
F1ARER),

X 1-1: 2025 4E £ TIZERT 5 NCD FEHEHE DI HD 9 2D R BEAEZR (20134 1 ARMAE)

DIEIR, 23 A, BER, PR IS KD Rl
25% J3i/Y

(
Tha—ao | EHAES | BERE e | aEE | 7z
GRS 10% 3> JEmoBm | 25%B | 30%Y | 30%b
oL /D> -
L 10% 8 12 1
OMEFENE & i 25 B 0 JEF 1 F:85 NCDs JAIR D 123D D WA AL & FEAH AT
Dia< &b 50%FIH I RE 80%FI| ] Al B
\§

Hi#: WHO, Report of the Formal Meeting of Member States to conclude the work on the comprehensive global
monitoring framework, including indicators, and a set of voluntary global targets for the prevention and control of
noncommunicable diseases, November 21, 2012
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AV Z U HITEITDH NCD XKD/ 8— k- —(EL, WHO, {FERIT R O FRBERIFME CTH 0 |
BB OIEIEIILL TO LB TH 5,

(1) WHO

WHO (%, AU 7 h[EEBFHE (2012~2017 4E) OHF T, NCD &% 6 DOEIRED 1
OIALEIT TV D, BRI, NCD L BEIC L DA, EE, RORE T - b s 57-
D, OFFEA DT NCD TP« stRICE WAL E2 N D K5 . RBUFEITR L ORMH
T 2 —c@E T, @ANORERTERRK T ZHIET 5720 OBROBRSl, Y — e R84t
ERIR A b T 5, ORENRAEFEEIEEZIRD ANDK)a3Ia=T 2 NT A bT
5. @F MR EDOE N ANEKE TG - GO H TIT-> TV 72 ORHe il e 72 & &l
DA Z R T D, KO, ©OFW K ERRE 7 —_A 7 0 22 G E ORGSR AT
AL T D EICEREY T TV,

F7-. WHO I Z, BHEEREEK, BIRICZ LWERED 7 7 4 ~ )~ L A7 TIZBT 5 EARN
72 NCD @ gl G 5FE (Package of Essential NCD intervention for primary health care in
low-resource settings: PEN), 721X Z D722 FUEAE | (@R 722 mln (bt SR 722 EoiFE 2 R U Z
VATEBELTWD, WHO XA Y T 42 PEN 28 AT 5125720, 2008 55 2011 4F
T CHEEMS S & HITHRAEKMLY X NOBESLT +u—7 v RO D0 7 b
a—WAERCE Sl LTz, [RIRFIZ N Ry T o 3 EREEE X (MOHY U 77) 186 % 18 E ik
oA\ PHUICERE L, LEAEJOFE, NCD IZB DhHME, LB OFTE L O
it MZHEERS O G LI E A R NFRAE Y A2 F+— kb (CVD risk prediction chart) %
KD DFHEZITV, —REEMXIZI51F 5 NCD xR O H{b 4 X > 7=, WHO 23MER L7-
NCD WZHEFE L Y A MIREEIC L » TREIbLESh, ~Vy—TFA4 T7RAZ A VB Z—1D
REHA RTA BTSN TWD, 74 —T v EROT-HOT v b 2 — AERIZIEAR
Tuvxy NEMELH L, RIEE L &I EEITo7, SHICHRTOEMEL X
' MOINCD DHFHEIIAT v Y =7 b, Fi-, HF TOERM « FAE~OHHEITX WHO O
IRV ERSATND,

(2) HREEIT

PRAEE & OYN PRI SR 1 2004 427225 2010 45 CHEFURITIC L 5 6,000 5K KL AR 4 1)
TIR R 2,400 J5 K KAV OBIENE SHESPIC L 0 | R 7 # —BA% 7 1Y =7 | (Health Sector
Development Project: HSDP) % 3 L7-, 7' v =7 FBA% BIZIdtREE 7 # — DR, F]
MR, 77 B ZAOYEME, Y—EXAOEOM RIZ, FRHCREMEREYTTHEGTLHZ
ETholo, S OITHERIT, 5B kR 7 Z—F3¥ 7w =7 ~ (HSDP-II, #%H 51 {& 6,300

¥ Medical Office (Officer) of Health, {27 5\ IREFTE O E
Y fzs R AR A EHIITIT OB —, EAEEABR
5 World Bank, 2011, Sri Lanka Health Sector Development Project — Report No. ICR1842

6



Tk Ry, NTERBIFE A IDA B30 13 2 Bk RL®) ZFHE L TRV, 2013 ORAthE TE L
TWb, 7av=7 NOBIEEEITZAY 7 N EE L T D IRMEGRBE, FF2eE & NCD it
BICKHETE D L9, REEER I AT LE2HETLH L THD, HERO/S— b — v T
g (2013 4F~2016 4FR) 12i%, FATREFE L 72 -T2 A Y T U OFREICEY #LA TN 2 &
PGIT HAv, HSDP-I1E, ZOHRTHEER IR =27 FERRIATWND,

HSDP-Il Tl EC, @712 OBHNCE 45 WHO Fs SR 0 e, @==NZER iYL, 7 Al
OFER., BEOT NV a— AR Wy, PR, T o ARRNIEROM HIZEET 2 H 08
@4 L ~ULDEFHERIIC 24 BB AR Y o X —ORE., @2FEHD 325MOH = U 7|
Dl b 1~ =T A TRAEZA N Z—DRRE, OGS D 7= O OB EfEE v
AT LAOIER., @FEPEICEIT S NCD i#REOm L, @7 R, EHEEE, 7=y 7, ZTO
OBEEOHL, @EIHKLDBEOMHE., Qu AT 4 7 AR VREY AT LOWEZLD L IE
NEEINTND

(3) HEABERIRE

2009 4E L 0 BERRIS TRHE A BN E Lim=na X « S 7 m Y =7 b A3 RO R I o 5
RGN E>Tan R TRES A, A7 0 =2 o R, BRREH R0
B, — RS ZIRERMGR & A T2~V A7 T BT U X D HERISIHEROE DM E. B X
O EROEFE L ) A7 AOOFFEIZL D THORETH -T2, [T R Y =7 M 2012 4
ITHET L, 72— R 223 2013 4E L W IS D TETH 5.

14 fEFEEE - THERY—ERA@ETe Y22 b

141 &

il

HARZ, @EHTFICTHEY, AV T U REr 7 X =135 E2iT-> CT& 7=, BEkD
NIVAT AR —TZ OB, MIERIT. THETIL., ¥ 7T X747 THERBEDOK
&, BLOYWREBESEDTZDD 5S—TQM DE ALY THEO T =7 2T THHZEITY
EFENRUN,

NCD DA LV, 2007 4, AU T BREEE L NCD $RDO 7DD FEEET NV EKRET 5
7o T@FeE - PRAERY— R E7 ey b OFEEEF L, A7 005
ik, 12 1R Y . 1 RBASEHEA (2002 4E~2003 4E) TV R X —T7 T U EERL L.
%5 2 IRBAFEFRA (2005 4-~2007 ) TIFESEREOWN, O5S-TQM, @ = X hyfr, BEL O
@NCD KD 3> HEZREL, AU 7 WBIFE BB THEHEZEELZE VD 25
DBERHEN D 5, ZOFiN%E3%F, AEl, NCD %, RO mEws THICERZ HTAE
TEEER A R OERE N H S iz,

16 World Bank. 2013. Sri Lanka-Second Health Sector Development Project: environmental assessment.
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EIRIEEDEROCEFTDO=——XIZEFES 2007-2016

H—EXDHBAFIORBEL. (REERE

AR DOLEEIZREIL TIRARAISH Eek 2007.12 KSR

BEERELIZIRREI—TSODEREXRIE
EFREERICHRD
ERBEE

2008-2015

[JICA%%@EE?I—X?] 2005—20_07 \ IR e o

A2z — X TRERSMNI=-3DDEILRAE 20094F11 A 7K EE

IZRH9 5 E AR EREE - SEFEETEI D R E

xiE

1) J®kRHY—E Xk=E (5S/TAM)

2) JHREEEATS (aXb£EH s

AR, [ JICAHE T T~ +] 2008-2013

3) FRREIAEN K SERR T B ST =B EHEE T ILD
ERLA W TEEREETIER D FREITERYFRE 7=
HDEIARMDEIRAIFEEDE LT EEE
FILTDE LIRS ke 8 D i T %=

Hih . 7o s NEER

142 Fudxs FOBE

K7V =7 bOREE, TR ORRE R IFERGIES R ERET VAR ETHZ &) T
bV, EREZNDEEE LTLULTO 3 D0RIE S L,

1) T, HBRAOD2EEZELTEDHET L THDHI &
2) N VR LIS ZRED T EINEREEZIT O . BXID
3) IERZTHRAINTEED QENBELMGTEDZ L,

Zo7uvxy NEAEEERTATZODOT U RSy MILLTFD 4,

TNy b LODIEROGERK R T A~HEO =T A TR ESND,

TUNSY b 2 BETITET U ABLOBECEICESE . AL FIA Y - v =a
TIWRESND,

T N7y bk 3:NCDXMRETNVORIEDOTD, IMATA KT A > ORI - B~ «—
VT an Moy MU TEEIND,

TRy b A LIERTEO T D O « (RS - fd e 5 e 5 i A3 4 E B 1 )
FTREEND,

AK7wv =7 h® PDM % 2010 4 9 A O FRIFHIRHCHEE L, & ORI - TifE 2 52
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# 1-2: PDM OHE

> D
7= /Iﬁﬁ h o8 PDM version 3 (2009 €€ 2 A 11 H) PDM version 4 (2010 £ 9 A 24 A)
A7 B AR TuYx/ NTHREINIZNCD FRIxIER | NCD BERIF., @IEAE, 3 & ONEE R EE)
DO RITEAZ NS, FRED T2 DRI, HORhEAY e F i

FNAWAY T OERITEASND,
uv=z7 AR | NCD (BERF. SMEE, itk E, | NCD (BER7P . milEmE, X OMEE R
fzad, BEONREREE) TR0 | E) THOZdOERN, hogh®E e HE
DIENFH), ORI EHaEIE R E | EET VB REIND,

b,
VAZANAAN 1) NCD, FTDEBOFPIHICZORMR S | 1) DIEROMERK BT H~FHEDO=
S EZERLAE S, BTV ATRESNS,
2) BRI, HEASEZRRILEIEC | 2) HETLITETURABIUOBMRCEIC
RESh, LEa—&h, WESHh K& NMAHA RISV e ~w=aT
%, DRES NS,
3) HBEHIRICBWTEIEZFEfT 572 | 3) NCDXHKETILDOBHEDT-D, AN
HOEEIE AT =X EABHEE S A KT A4 ORI - Eili T 1 —
Do EY T 433 vy MUK TEE S
4) 4 ZEL~ALTO NCD 55 () %o
WEE I D, 4) DLIERTORD 0D - ks
- R T A I S 4 B L )
FTORESND,

AP - PP AL b = — 3R A (s, R SC i 7 oy = MR,
1.4.3  FEhakH]

(1) JCC & TWG

RD®IZLY, 7uv=l b T4 LI 4 —3RBEORE, 7oV = b« v F =Ty —I%
FHEEOMESSHY Lz, YaAf vy hra—F s x—var-aIyv7 ¢ (JCC) L. R
BEHOEHE, /<A 1y M I L7dbmmEmM - b ofid/sE (PDHS), Z Vx4 F
B Rue vy BofiRE (RDHS), K5, PRS0 I, FREHE, 1 K7
A v (FEMiEHE), v == 7 b, Y —/VHEORGE - KREITo 70,

if:\ R/ID 1Zi%., #EMMN SRS T 7 =N - U—=F 7 « 7 —7 (TWG) Di%E

SEBEIN TR, EENREREITOICIIRETE, £7o, MERIZ T TITREHEN2
WEWI BT, SRMREBHICSE Tl 7 7 —T7 %85k T2 2 & & LT, 2 - PR -
fREEEE DO FEREET VR E R L TV 1~2FRIE, Y7 70— Tk L7=%% TWG C
MEfL, JCC TRETDHE W) T uv RERTN, HAREMMMANEE > TE7 3HFERT
A TWG BHEDMLEMENEN, TWG DA L _"—HE8H7- JCC ZBET D 2L Loz,

18 Record of Discussion
19 Deputy Director General, Planning % J3=4ifi £ iR 34 b & 5 28, AR CIZIE LR+
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# 1-3:JICC&TWG DA X—UJ X |

JCC | TWG
1 Secretary-Ministry of Health (MoH) Chair
2 Additional Secretary (Medical Services) - MoH v
3 Director General (Health Services) - MoH v Chair
4 | Deputy Director General (Planning) - MoH v v
5 | Deputy Director General (Medical Services 1) - MoH v v
6 | Deputy Director General (Medical Services I1) - MoH v v
7 Deputy Director General (Public Health Services I) - MoH v v
8 | Deputy Director General (Public Health Services Il) - MoH v v
9 Deputy Director General (Education, Training and Research) - MoH v v
10 | Chief Accountant - MoH v v
11 | Deputy Director General (Finance I1) - MoH v v
12 | Director, Non-Communicable Diseases - MoH v 4
13 | Representative, Department of External Resources, Ministry of Finance & Planning Planning v
14 | Representative, Department of External Resources, Ministry of Finance & Planning Planning v
15 | Representative, Ministry of Higher Education v v
16 | Representative, Ministry of Education v v
17 | Representative, Sri Lanka Medical Association 4 4
18 | Representative, College of Physicians v
19 | Representative, College of Community Physicians v
20 | Representative, College of General Practitioners v
21 | Provincial Director of Health Services, North Central Province v
22 | Provincial Director of Health Services, North Western Province v
23 | Regional Director of Health Services, Kurunegala v v
24 | Regional Director of Health Services, Polonnaruwa v 4
25 | Representative, Ragama Health Study v v
26 | Director, Epidemiology - MoH v
27 | Director, Family Health Bureau - MoH 4
28 | Director, Health Education Bureau - MoH 4
29 | Director, Information - MoH 4
30 | Director, Mental Health - MoH 4
31 | Director, Nutrition - MoH 4
32 | Director, Planning - MoH 4
33 | Director, Youth, Elderly and People with Disability - MoH v
34 | Director, Cancer Control Programme - MoH v
35 | JICA NPP Team v v
36 | Representative, JICA Sri Lanka Office v 4
37 | Representative, Embassy of Japan (Observer) v
38 | Representative, World Health Organization (Observer) v
39 | Representative, World Bank (Observer) v
40 | Others to be designated by MoH and JICA, if necessary v v

2 RYVZ AT B —IR— ]

S5EMOEMBIFT . Fh v Z— 33— MNIRR2 L ThHoT=N, b EEL DT H—
P Tl AL NCD L= v F OZRER 4 ASSH L7278 . Z OFEE O BIEHES L S0 H
KECTHHT-, B —_—F DY A NITF2DLEEY,
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(3) BARANEMZE
A3 LB R LDOHFEMAEN 945 AMATRESN, 7uy =7 hOEIZH =7,
RAESFEOHREMFERGENL, TEROLEBD,

& 1-4: 5 5 FROFMZIAEH

HH S5 E K4 e - BE
Jua—\ sy x—T A MR
SFEAETE BRI RE R ()M e e E (1 [ii/Es B
FEFERIAETE B IR o R (L) (D) VB EE T Kok (GLM. SEHEEe)
B fEIEGRE S (2) L GLM (WF3E8)
EFEEH T AT A X — A N
I 5 8-> GLM =
oy (e 2ine (72 8)
EEAES: (1) MBS BB R 2) AR > R AR 2 ] 5 e R B 8 T S0 ) 282
a A NobT HARZEA W<V 7THREEREETSKE
T *EERR

(4) FEB L OMEEH
FERO—EGEITE 15, EEM O X NI 4 2SIz,

# 15 —&EEE (M)

2008 2009 2010 2011 2012 Total
—MRRH
# 9,670,000 11,372,000 13,776,000 18,567,000 14,875,000 68,260,000
At 1,867,000 284,000 700,000 5,735,000 0 8,586,000

AU Z N BIE, e (Z UV TRy o= BN, 7T (RDHS N) .
ARurF T (RDHS N) D 3 I ETOEEE & KiE N EE R CHEfk X iz,

k. EhHE T 3 AFIHMEZ £ L. AHERD U X b L OWHELIZIRMER 5 22
LTWelZ&Eouy,

(5) A vy MRS NZEMTES) B E

7Ry b1 OERKTFRETZ e RICEET AT N’ T T~ MOH =V 7 C, &7
T =T KRPEFICHEL L CEE, ToMmo /ey MIZAVXATEOT Z vY MOH
V7, FTF7UTMOHZU T, BIOKRe VT EROAT 4 UXY ¥ MOH U 7D 3
AFTCEM L7z, TFEIL, 2008 F-~2013 D r— R~ v 7/ Th D,
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# 1-6:NPPDE—F2 vy

7Y Ny b 1R 2 K 3K 4R 5 FR
1) FH~fs | WAEEBEOM |5 1 BB | 5 2 BELEBH | RESROEE | S RoAR
oAE. N— | & RO - FEROHT T
2T A REN
Hr
DHARTAY |NPP A RZ7A |NPP A RTA | ~=a2T Y | HALARKTAL v | AT -
|~==a2T7 N3 | VEROEE VEDWE — LA N | v = a T MEE | v =2 T VD

A b

ot

= A b oy i R

N

Tg e

3) 74— | EfEEH O | 3BMOH TRATE | BMOH D FEHidR | xR IEA AL | x4 Rt~k

7 4 DR i TERR K (Z88) NEGE5)

4) 4 R e LB 2 — + il 2 Jit B WS 2R -
B8 o> it PR o e 4[] 2 R Y i
=3

LT, 287U Ny M1 OTH<iEMKE, F3F|ETY Ty b2 L& 30 TIC
HASSET NI, FHAREICEFERAE, £ L THES BIZHI RS 2R,
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H23 NCD OfafR-F
2.1 X HIC

DIMERITHR DL ODEICBWTHTRKRER L 72> TEBY . 2D 95 HOK) 80%AH « K
FIGETHRAEL, LIERICED2ETITAHLENT 2 2 N THIESNTWD, BERTF
(ZPE 0 L E IR O FERRIR ORE 3 L UL RICE L 25O E FR A N e E CEiE S
TEl, —FH, INETRY o BBV TE, BREZILEZRET 2 EFHEITFEMINT
Wieho T,

OB DOFERIK T, AL ORCRICETLIBET — 2204752 L OEENEZE
AFARBARTET VRIZESZRY Z U HIZBITHEE CVD U RT ZRET HIEENAK
IuY s hOTYU NSy M LIZMAGNTZ, TU Ny b 1OKGEE LT, FHS~ LA
AT 4 OFRBNANRIINZN, ZOHBEE, O 2007 FI2ERIE RN FE STk
V. OMEFIESCREFZAESINHETCH Y . OF UANZBHFHET 2 Z & THMmE - b
PRIFT  BEEARE R EE DI A X h ORIERLE OFIEICBET 2 fERE 1 2 F5ET 5
ZENARETHD, EBEXALNTETDTH D,

22 FGHwANLVRARET 4 DEE

221 HH

FHRNIVARLT 41377 =7 RPEFEHR A AROEN EBREFRITTE & — D )T,
AZRY v 7 v Fa—LOFREZKIEEZER TS Z L2 EHRE LT 2007 FI125
i L7=fiAE Td %, AL NCD XA HRY & L, ENLEBRERNIIEE > F =N T A
WE, Z#o¥=7 RY TN TITHEHRT ) 2EF 2R — O~ ThH o7z,

222 FAEHIER

THNVARRT (37T =T RFEFHOT 4 —)v RIFEXRMX TH DT H~ MOH
TV T CEMINTZ, THDOHDL T SNRITAY Z 08T 2 FZBHICANABEDESWET
HTHY (F 2-1). BT H~ MOH =V 7x. AV T h O MBAG B g & 2 rp &

NTWHHIXTH 5,
F 2-1: HoR"NBOEKRER

DAl PEERN

A 2,298,588 A

ANDOEE 1,714 /km?

HHHOEIE IR 14.6%, FEFTEL 85.4%, T LT —3ia v 0%

Rk TNT 906%, AU T A e ZIN3E5%, AKX I 05%, AU TLH e L
—7 42%, N—J— 0.4%, v—L— 05%, ZDff 0.1%

R L3 715%, &2 X—# 2.3%, 1 AT L% 5.0%, ¥V A MK 21.2%, ZDffh 0.1%

S EZAH A 2012 4F, # i OFIA X ESFHA 2001 4
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223 XBARQD
FESI SN OIL, TH~MOH = U 7 OEEANLEAFHEH L, E#E%EW%%m%?%~Mﬁ@

3,150 ARt &7z, £D 5 Hd 3,000 ADFHAIZHAF S 4L, 2,986 A&z~ 2 L, x5
A—RMAOEEN (F2-2), 448% (n=1,338) NEMETH -7,
# 2-2: FEB LOHRFEEAD

. _ 7554 B ui

e WERF OB (2,987 A\) (1,338 A\) (1,649 A)

1942-1951 55-64 1,332 601 731

1952-1961 45-54 1,140 497 643

1962-1971 35-44 515 240 275

B SRR AR

2009 £

224 FHEEB

AT X, #ENA V¥ B a— (BEERE, %%E\ﬁ 18, EEEE, R, SEE
W72 L) ., BERGH (R, (KE, G0, MmE, ZZERmMEE, BERAE, MiE( 2 |
«%7nByAm%(meuFﬁ8®mﬁ@§\m%\wg7w7iyﬁwﬁ\HWE%
W, DEXOHE TCH T,

T —HIMHEEZ T ToA X — U HIDESEEENIE L, A X Ea2—0KbVIZiL, A
AR~ DFEF DT D E D DHER Z ATV SINE I AR R ommE e ﬁll_%ézhf:o if:
AN 72 o To bR E 1L, % B R AR SOE RS TOIMAE A X M RIED A B R I vz,

225 fREAELE

KRBT 7 =7 RpEFMEEZESORRE =T CHEEI N, ZNEITHEDOHH %
2T, MEE~OBLOR, RAEICSIN U, RREIL, THEEZ ST T-FEMAITV, I
iié§i$7tﬁﬁb\?%7f%§,\%Eﬁﬁb\Tf?fiD%Lf;o AR R IIIME 2B IZEM I, BEN RO
STEEAIIE, REVBHFE L7 40 —T v 77 ) =y r7an v RIEEERBE~BE S,
%%ﬁﬁﬁ&@%@ﬁbﬂko

2.3 fEBRIKFIZBY 5 BBRRE O i 5 ik

231 BEGRETY A v

BYGHAEIZ T I~~~V AZET 4t OFRANO ThHh o717 2,986 AZ5t4 L L. 2008 475 2010
FEo IFEMICEmSN-FIMNEar— K Thb,

20 B PRI O MR A
2 PR RE R A
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RK7ar=z7 b 1FEBIZ, THINNARET 4 2 RX—AT7 4T —X L LTUEHT 572
DI, THYNVARBRT 4 DT — X &£ Uiz, RS, 7ay=s MIMFI 5
THBMPAEONKEr 7 =T KLk L, AET VA V2B LI LT, F7=T K%
ICHEFELT, F/2, ey b 4 FERICE, REEE e Y27 FPEMAFE, ae Rk
ZRONT T =T REETHE AT T —A « ZN—TEMk L. (REE 3 NCD O B Z it
THBICTEA CT& 2 X ORI 2 30 L=, RIEOHTOFERIT 5 FRICT T~RERE
I L, BREFICASIEAT L L BIC T2 TV RIZES< NCD *F3E ] &9l
REVEmEIT -T2,

K23: TNy FLIZBEATARVF~v—7

EeTEE
ANIVARET 4 BRT L, FEETA RS E A ER

2008 H~

2009

7
5%

— BB A A L

[P 38 iR A T

(2009 %) % 1ERK

2010

I EIPIE Y)Y g =Sy T PN

(]38 IR A e 75

(2010 %) & 1FERK

2011

HAT T x—A T—T&FME L.

TRIR ST & FE e

2012

RIS

FEERL, 7 H~HARSE I —2E

2.3.2 BERRE TR
BEAHA T2 803K 2-4 1R THY Th D,

*® 2-4: RAERAREHK

AE LT LK

F RN T

[N = NE N

UNEIOIPSER

Filim, PER

ITEIIAF

T — )L O,

BUEER IR, REME,

B,

ANV A

e N5 —

& F AR+

e, R, ik,

RE, P

T FIE AR+

AR RIR OBEEIE, FIE, GEREIRRE, IR

AALZERDIREE

7ﬂm§E%ﬁu#§\ iE=

i 55— mLERFI AW A (2009 4F) | 55 RLEBREH A S E (2010 4F)

FAHT TR LRI OERITILL T O#E Y ThH 5,

1) miE ®BECEOIELEZHENZIENHD, HDWITBEHFRHER OIiLE 140/90mHg

Lk,

2) BERIE: WEBICHEIRBEZHM SN2 N D, &5 W ITE B RF o 22 18 IR il b
126mmHg/dl L4 L,
3) MEEACHEFEE CIREMRHATIE EZ SN2 R 5, HDHNITROWTIL

N E iiézﬁa : LDL = L 27 = —/L 160mg/dl UL |-, HDL = > 27 & —/L 40mg/dI
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LLF, i PERERA 20mg/dl BL L, # = 27 v — 1 240mg/dl LA L,

4) DMEA N (7T L) BIEN S D VITIEBSER T A

RE MR IR B DFIED . ATHER R IC X 2 HHE 52,
LCREAFIC XV fesd T & 7o H00,

. LHFEZE . Z Do
PREEFEEE D6 OHE . DV TSE

T2 7T =T R CRESFICRONT ¥ S KRR EYIERUEE T E O VERR A HGE L,
FH~MOH=Z )7 TTY T A I\ N L7ctkic, & mhBEAEIC IS W TEH Lz,

233 #EFiE

INEE U721 D AN ) K OB EZE 1 EPLINFO %2 W CIT o 72, FE R ORER K OMEIE/EEIX
FEETITO, FROE LR T 27201, HESCmBEZ YO LT 7o, N—RX T
A UREREOG B OMEZRIL x 7 A N E O CRGEE LTz, B, FERF . N5 E 85 5T,
%éwi WHDOEPHE, I X OOLME A X N ORIEIZBEE T 2 fERK 7O ok, =&

BONMCHEMOMB TE IR FICR L, 2y 7 ZAWFIAY— RET V&2 W 228 &
1o 77,

24 R—RXF3A T —FZDGHT

&%x34yﬁ®%mﬁ%% REE A HFE K VG IHE D AR, fERE T 0RILE
S5 \RTHEY TH D, E%ﬁﬁﬁﬁﬁéiﬁﬁﬁﬂﬁ JEICBWTEMEDOHRRN 64.3%
(%%Eﬁﬁ%:mzw2)&ﬁ@@ﬁﬁ@&ﬁ%(%%%ﬁEﬁ:ﬂ&M&)i@%ﬁ%ﬁ
Eno Tz (p<0.001), 7 2-6 [ZIFfERRIN 1 O SEHE &2 PERINS R T,

# 2-5: N—RF A VB (2007 £E) DEERERARE L LREATDOER (95%FHEXM)

B &
EERENARR
[EiES 33.0% (25.6-40.4) 36.6% (34.2-39.1)
L] 19.4% (17.4-21.4) 19.3% (13.7-24.8)
JE B ARG 35.8% (27.5-44.1) 64.3% (61.2-67.2)
e L & AR AR B E 13.5% (11.8-15.3) 24.8% (22.7-27.0)
& LT & BER IS 9.0% (7.7-10.3) 10.6% (9.3-11.9)

BEPRIA & 1B QR S

N/A

N/A

e L & BRI & R B AR SR

4.1% (3.2-5.1)

7.1% (6.0-8.2)

TEE) AR 2 15.7% 21.4%
108 {4 T 25.4% 34.9%
i 4.3% 11.5%
ded 36.0% 0.3%

ERAFRFREIER Y 7 /wwm éf*uﬂ%@ 2007 F-OFH A OHER & vz,
Hil: R—2 7 4 VIEHREE (2009 4) | EESWHREE (2012 45)
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R 2-6: N—R T A VEREOERKRRIE L AR E RO FIE

B ZHE p &
(1,338 A) (1,649 A) (BHEXT £ HE)
FEE (BFEERE) YEE (FERE)

22 i s i A 118.3(43.5) 117.9(44.8) 0.78
USiE 390 133.9(21.0) 136.1(22.7) 0.01
PEAR T 79.3(12.6) 79.7(12.0) 0.34
Walrzxra—n 205.3(41.0) 217.5(42.4) <0.01
HDL =L A7 a—)L 48.8(4.7) 50.2(4.1) <0.01
LDL =L R Fa—/L 129.0(35.9) 141.9(38.2) <0.01
HrERER) 138.1(71.8) 126.2(64.6) <0.01
B fa% (BMI) 23.1(3.9) 24.9(4.4) <0.01
JE R 86.1(10.6) 87.1(28.9) 0.17

Hih: N—2 7 1 VIEREE (2009 4F)

# 2-7T 1IN T A VIHERFOMRBANODOREZRL TS, JRAOD 7T1%IHET 5
2,106 A2, @IE - BRI - IRERBEEEOWTNIOEEFEEIER A A L e, AR
SYRT CAEIREEIR OB R L BRSO =AU wmiE, MR, SR8, BEEE, BMI>25
B L ONEEEE Td - 72 (p<0.05),

= 2-7: _R—2F A K (2007 ) DORBA DO DKM

e EEBEREET DA AEEERTIEIRVA
(2,987 A) (2,106 A) (%) (881 A) (%)
FipE ++
35-44 515 245(47.6) 270(52.4)
45-54 1,140 785(68.9) 355(31.1)
55-64 1,332 1,076(80.8) 256(19.2)
PRI *
B (%) 1,338 916(68.5) 422 (31.5)
RiE
NG 2,805 2,004(71.4) 846(30.2)
A3 48 35(72.9) 13(27.1)
Z Ot 73 56(76.7) 17(23.3)
FE+
L% 1,823 1,237(67.9) 586(32.1)
XU A MK 1,097 816(74.4) 281(25.6)
b R—# 15 12(80.0) 3(20.0)
A AT L# 34 28(82.4) 6(17.6)
Z Ot 1 1(100.0) 0(0.0)
BE
ERBERL 33 23(69.7) 10(30.3)
WEHEET 213 135(63.4) 78(36.6)
HEBEFET 2,155 1,544(71.6) 611(28.4)
EEHEL E 572 395(69.1) 177(30.9)
& H X
<Rs. 10,000 1,314 928(70.6) 386(29.4)
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=Rs.10,000 1,607 1,128(70.2) 479(29.8)
BUEEE +
7L 2,128 1,532(72.0) 596(28.0)
HY 854 571(66.9) 283(33.1)
BMI ++
<25 1,547 917(59.3) 630(40.7)
=25 1,425 1,179(82.7) 246(17.3)
EEEE ++
R 563 434(77.1) 129(22.9)
W 741 544(73.4) 197(26.6)
i 1,683 1,128(67.0) 555(33.0)
FROBREE
i H 834 586(70.3) 248(29.7)
== ETA 504 330(65.5) 174(34.5)
R OBIEE
i A 422 312(70.6) 110(24.9)
fE B Tl 916 655(71.5) 261(28.5)

R MR R EOBYEEIE L & ® 5 * p<0.05; + p<0.01; ++ p<0.001
KT — 21T FHFNENR 61, F#017, #0F 14, HH# I 66, WERE 5 BMI15
H: R—2 71 gL E (2009 45)

25 BHRAEORKR

251 EBEGEEOCSINE

StgadR—h 2987 4D 9 b, 2,738 4 (93.1%) 23 7e< &b 18] (2009 4Ed 5\ i 2010
) OBBFHEICSM LT, B0 OSINEEILX 2-1 IZRTH 0 THh Y, 2,987 4 DO
221X 9186.46 AAETH -7~

BRI e SN EERIT 494 (1.8%) . 9 H 1640 (32.7%) 7S LMFHETERZ Do
JE ML DR RS BEIRI T, 540 (10.2%) 1A LV ET LTz,
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B 2-1: REXRE DBHRRT

R 27 Y == FREICBIM L7227 T GBI LT, BRRCERE TN IEIED A HEOMER & LT,
i 55— EhEpERAREE (2009 42) | # LB AR S E (2010 4)

252 FRERR

1) RER

BRI (SR S AU ARTE RS X, w407 4, BEIRUR 434 4 NEEAERE
JE 8934 TH V. FIENHER SN DE A X ML 88 Th -7z, # 2-8 I1LEIME, HER
. IRE AR EEORER A MERNCEK T, AR EHE ORAE IR £ O R D %
FESR &2 50 Emno Tz,

% 28 BME, WERA. TREARHMRHE ORISR

R—2F A v
- 2010 £ FETD 1000 A& )
HERI LT FRIELK BESAE | 20 OFE 95% {EHEXH
gt (*6) ®
& I Bk 798 192 (24.1) 2465.43 77.88 (67.25-89.71)
Pk 846 215 (25.4) 2610.75 82.35 (71.71-94.13)
ey 1,644 407 (24.8) 5076.17 80.18 (72.58-88.36)
BRI Tk 1,050 197 (18.8) 3242.63 60.75 (52.71-69.69)
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Eogd 1,227 237 (19.3) 3783.99 62.63 (55.03-70.99)
¥ 2,277 434 (19.1) 7026.62 61.77 (56.16-67.78)
g & AR Bk 887 495 (55.8) 2725.29 181.63 (165.98-198.36)
HLEE o 558 398 (71.3) 1728.53 230.25 (208.18-254.02)
A%z 1,445 893 (24.8) 445382 200.50 (187.57-214.10)

7 2-9 IXminE, HERW, BEERERFIEOHERNZRL TS, Zhb 3 DOEEEHE
ROMAE DT, Bl bICEERB R FEE & PRS2 03 LB 00 R b 2 < Mt &
iz,

R 2-9: MRImMLE, BERKR. BEABREEDHFERI

R—2F5 A
R L 2010 £ TD 1000 A4E }
el e FrRIER BUAE | o 95% fEREX ™
rorgan | Y R
& i E & Bk 540 83 (15.4) 1663.24 49.90 40.01-61.53
R AV otk 304 69 (22.7) 942.59 73.20 57.42-92.05
B E e 844 152 (18.0) 2605.83 58.33 49.60-68.17
I JE & Bk 477 39 (8.2) 1476.02 26.42 19.07-35.73
B PR IPi Eeqis 511 40 (7.8) 1576.36 25.37 18.39-34.19
A 989 79 (8.0) 3052.38 25.88 20.64-32.07
AE & 1R Bk 706 84 (11.9) N/A N/A N/A
R E & Eeqis 419 60 (17.3) N/A N/A N/A
B R Ip e 1125 144 (12.8) N/A N/A N/A

H - TR BT ERE (2012 4F)

BB b DA RESE 35 S, A 15 F+51, £ OO MM OR R 38 I i ST,
FIEF TR 2-10 1R T Th o7,

#® 2-10: HERILAFREE, BEES, Btk REORER

2010 £FETD 1000 AEEd
evall] BrEIESK BI=1 NG S 72V DIEIE 95% fERE X
(%) R
IR ik 17 4146.94 4.10 2.47-6.43
2otk 18 5039.52 3.57 2.18-5.54
sk 35 9186.46 3.81 2.70-5.24
Jibi 25 Pk 4146.94 2.17 1.06-3.98
ok 5039.52 1.19 0.48-2.48
sk 15 9186.46 1.63 0.95-2.63
OO R Bk 12 3268.62 3.67 1.99-6.24
RO bk 26 424857 6.12 4.09-8.83
sk 38 7517.19 5.06 3.63-6.86

i ZRIE A & (2012 4F)

20



(2 fERRET

a) mliE

55~64 % (R— R T A ) OFEREIL 33~44 HOFERE L R TEIMTEREY 27 R 2

Bl EEm o7z (P<0.001), X—RA T A VEFICHEIRFEZA L TWVWAHZ &, BMI N 25 L ETH

Dl GEEIEENWI &L ENENE MR IR DML AR - T o 72 (3 2-11),
#£ 2-11: EMERA L ERREFDOLSEESNT(1,644 N)

fERR AT % fERRER 95% 15X M
HEfiR 55~64 1% 31.9 2.0 1.52-2.73 ++
BMI=25 32,5 1.49 1.13-1.96 *
JEp  B#E>80cm, Zoi>90cm 28.7 0.916 0.70 - 1.20
N—R2A T A VRHTHERIF 2 RIE L TV D 37.0 1.47 1.16 - 1.86 +
FET v a— LPEREI T 38.7 1.50 1.12 - 1.90
EME 22T v 3 — AERL 21.0 0.83 0.64-1.07
TEE)EEA 20 32.2 N/A N/A *
A RNLVADSZNHKERHSTZHR 27.7 0.96 0.78-1.17

FEMR: * p<0.05; + p<0 01; ++ p<0.001

L VRS BT (2012 4F)

b) BEIRIA

K 2-12 \TRTIEY, N—R T A VR ZERERE MRS B SR SN NI IRIR 2 FIES D U A

78 3fELL Em o7z (p<0.001), HIMJEDFIEY A7 &L [FAERIZ, 55~64 7% (RN—RA T A

I57) D4Rl 13 33~44 i DA in g & L~ THEIRIF D FEAE U A 7 28 2 5L L& - 72 (P<0.001)
NR—=R T A VHRHZIET NV a— IR 2 LT D 2 & B BERIR O FRIE O F & 72 RN 1

Thorz (p<0.01), KPEOHE, PIRKITHEIRIFRIE DA ERERNF Th o7 R fEkg

1.61, 95% 15 #EHIX.[H 1.25-2.07),

F 2-12: BERRRBALE L ERETFDOLEESI(2,277 N)

fEREF % fEfRsE 95% 1S #E X A

i 55~64 7% 23.2 1.92 1.38-2.65++
BMI =23 22.6 1.36 1.03-1.79
JEpE  5rE>80em, A E>90cm 22.4 0.82 0.62-1.09
NR— R T A W ZE R R I B R 27.4 3.14 2.45-4.02++
NR— T A VR E LT 2 5IE LT D 22.8 0.94 0.74-1.13

FEARBETIEOFIEEN H D 242 1.12 0.84-1.48
Wi IRIG DFFRIEDN & %5 22.6 1.01 0.86-1.30
NR—=RF A UBFICIET NV a— VPEERET & J8E L TNz 28.6 1.54 1.21-1.98+

R * p<0.05; + p<O 01; ++ p<0.001

il PRYE TS & (2012 4F)

c) NEEAGH R E

SR BT KD AR T OMF TId s *7}\1’0‘ KO MN L TRIRFCTh - 72
(3 2-13), MERIZ G L 72 TIIAERMBEITRO b ho o b DD Bl HITEWE

g B W TIRE RSB FIEDOIERN L R ohiz (& 2-14),
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£ 2-13: [RERMABEERE L ARETFOLEESHT(1,455 N)

fERREF % fEpRR 95% 15 X [
ok 71.3 1.39 1.18-1.62 ++
tEfD 45~54 7% 63.3 0.96 0.79-1.16
i 55~64 % 57.1 0.94 0.77 - 1.14
NG 62.3 2.12 1.39-3.24 +
BMI >=23 65.1 1.06 0.912 - 1.24
NR— AT A VR E LT 2 5IE LT D 58.1 0.88 0.76 —1.03
NR— R G A URHZIET VT — UPERFSS B RAE LT 71.9 1.22 1.01-1.47
%)
TE HY) 7 L 54.7 0.92 0.74-1.16
ERIR 7 T L a2 — VB ECEE 52.2 9.93 0.74-1.18
ANt B R EAR /S & — 44.7 0.79 0.65-0.95 *

JER: * p<0.05; + p<0.01; ++ p<0.001
it FEorREE (2012 4F)

K 2-14: FinfE - HRIEERBEREDORER

o NR—RF A | 2010 £E TOH 1000 AEH
%@B” FRRIZREE L T FIESK BEFALE 72 ) DFEAE 95% fEHEXFH
VRS (%) *
Bt 887 495 2725.29 181.63 (165.98-198.36)
35-44 154 101 (14.6) 484.23 208.58 (169.89-253.44)
45-54 305 167 (20.7) 935.47 178.52 (152.47-207.74)
55-64 428 227 (33.9) 1305.59 173.87 (151.98-198.02)
T 558 398 1728.53 230.25 (208.18-254.02)
35-44 108 85 (19.6) 337.80 251.63 (200.99-311.15)
45-54 207 157 (26.1) 640.79 245,01 (208.18-286.48)
55-64 243 156 (29.6) 749.94 208.02 (176.65-243.34)
A 1445 893 (24.8) 4453.82 200.50 (187.57-214.10)

e ZRIEHT s & (2012 4F)

d) St - BRI - AEERE R EE OO

R—=RA T A HED BMI 23 23 LI L (fERRE: 1.63; 95% E#E X fi: 1.05-2.53; p<0.05) 4t TH
5L (fEkRER: 1.49; 95% S HEIX M: 1.02-2.20; p<0.05). & D WI_X—R T A VERHZIET L=
— VPRI R 2 580 L T D (fElR=R: 1.72; 95% 5 #HIX[H: 1.13-2.62; p<0.05) = & 23, = Zi,
T L & R R B O PRI 6§ DS L 7= fERIN - T - 7=,

e &R & OR35S 5 A B ARSI fERRIN F13 N — 2 T A O BMI 75 23 LLE (fEBRR:
2.11; 95%/ E #E X [M]: 1.13-3.92; p<0.05) , X—RA T A VIFICIET )V a— MEFREZRIE L TN D

(fEfR=R: 2.50; 95%(Z #E X [#]: 1.41-4.45; p<0.05) , ~X— R T A L HFDLERE )Y 45~54 1% (fEfR
3R 2.07; 95%(E #E X [11:1.03-4.13; p<0.05) & 5 \ M FAEME Y 55~64 1% (fEBR=R: 4.46; 95%/ #H
[X[#]:2.27-8.79; p<0.001) TH D = & Th - 7=,

FE BT A B E & BRI 2 0P 53 5 A B MG RIA 713 — 2 T A VD BMI 2% 23 DLk
(fERR=R: 1.53; 95% 5 HE X [H: 1.05-2.23; p<0.05) _X— A T A HEHIIET b a2 — LEFR & %
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FEL TS (fEMeR: 1.64; 95%(Z#H X [: 1.06-2.54; p<0.05) = & Th 7=,

ren I & AR 2 E S OV PRI & OF 38§ 2 A B R M fERRIR 13— R 7 A VI BMI
23 23 PA b (fERR=E: 4.16; 95%(5 #H X [H]: 1.45-11.93; p<0.05) ThH -7,

e) LEA X2 b

ZEBMNTIZED, FEs END 2 ER0MEA X NOFRIEOMSN LT GRETTh 5
ZENHIB LT, RN— AT A UIFIT 45~54 153 LY 55~64 ik T o o TR Tl g A
RN 35~ AA DT L L CTENEN 2T BB L33 @ o 7o (F 2-15), £7=,
WIS X DB AP LRIC L, BTN U I A R R IIEDERIA - TH
DT BRI,

# 2-15; DB A XV b EBREFICETEEEESHT

fERRRT % fERRER 95% 1S #E X [H
i 45~54 1% 1.2 2.73 1.05-7.09*
i 55~64 % 3.1 3.34 1.29-8.64*
ANV ADZNHRER ST HR 4.7 0.67 0.43-1.05
& I 4.4 1.70 1.06-2.70*

JEIR: * p<0.05; + p<0.01; ++ p<0.001

i PRIE T E (2012 4F)

DML A R~ OFERHERREE L L E - JEERERTE « BRI O W T OFRIE Z2 0563
HZETHRICELS 2D FHAHEREEIL 245 Tho7- (95%F X H: 1.62-3.71),

B BRESvT7 7ML

7 2-16 |2 2010 AFOBHRERICEN LI-AE T 1 7 7 A M Lo TH LM/ 572 1,917
Zoan ) —BEE, RKMEDSOIEES XX X280 5058 EG, ) v AEROF
SRR

£ 2-16: ZINE DOEBEEURNR

B (830 AN) ok (1,087 A)
HOLfE (PH 5 hLgEBr) HOUE (PH 5 hLEERE)
A a ) —EBEE (Kcal) 2,950 (2,430-3,604) 2,370 (1,872-2,839)
RIS (%) 72.7 (68.5-76.3) 72.7 (68.1-76.4)
NEEL (%) 16.5 (13.5-20.1) 16.8 (13.6-20.6)
BRI E (%) 10.4 (9.7-11.4) 10.2 (9.5-11.1)
H5r (9) 7.6 (5.6-10.3) 6.1 (4.8-7.9)

R R U v LB % 2557 5 2 & Tatl

L PERAHTHEE & (2012 4F)

94% L, EOBLIZEBNTREII v U —I12 5 5 RAIEH OFEIE D 60%LL ETH Y | £ 60%
(1,271 ANERAAE DEIE N T0% LA ETH - 72, = FILF—D 60%LL E%& AL L 0 1%
WL TWDEMEIZENT, IBERBRFIELZA L0 LEI&Em< (4 XL 1.64, 95%(F
E X [H]: 1.02-2.65, p<0.05) . — 77 BESRIF OB HEITH BITENZ En3bho Tz (v X 0.63,
95%/Z HE X [#]: 0.42-0.92, p<0.05),
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PERIFZFIE L TV D EIEIE, MoV X —RICEHD DL Z N7 HOEGIZ LD HEICEN
Hi-, Z R 0'g @EwéﬁAﬂum%uimﬁ%%fimm%ﬂ%Fr%ﬁbfkw
10.3% AR DRI RFE TIL 36.6% CTh 7= (A > XLk 1.397, 95%fF #E X fi: 1.16-1.68, p<0.001),

ﬁ’*’\J 18% (348 N) OXGFE I /752 —HIZ 10g L EERL TWbH Z ENRHALMNTR->T2, H
1259 UL BRI L CTWAEIAIL75.1% (794 ) Thol-, LavL, HOERE L SILEDSH
AR BIERICHBERBRITED NN T2,

26 B

26.1 NCD OHERHE

AR AT, BERIE, AR R EER X OV &R O fERIA T2 A0 F 08 1)
Dakr— M TH D, ar— MAETEMRICHZ F—EMZ2EBH URES(LEE D -
W, —ETHRT T ORI L i LR E BN 5720, ZRETRAY 7 00 THi
SINTZherolz, aR— MIEORRL, VAT 777 Z—gGED LR ORIE £ TOM
FEARMZ B THIERTE, TOMBRMEEZHLMNCTE D80, VA 77 7 X —DL#i
TR LTARD ZENARER RN DD, 29 Licads— MIEEZ AU T W OFENELT D
KR TH 2 LMEFRICH L TEETEZERTHENE VR D,

NR—Z T A HEOPERE OERHEARRIZ19% TH Y . ZhE TIAThN oM & [
L UL Th -7 (Katulanda, 2008%), —J7, ~N—R T A W0 @& IfLE O E G THIE AR R 1T
INETICRESNTERLAY T HICBT 5858 (Wijewardene, 20057, Katulanda, 2008) <E
e @mOEER (B 33%., otk 37%) ThoT,

ZNETRY T A OEmIMERRRBIIEBAERE & TRV E B2 S TE 7228 (Engelgau,
2008%"), AR—A T A VA CTHE LA RITEE O EEGRHRE (B 322%. &1
305%) LIFIERUCL_LTHHT2,

AT H ORRERHEFEIEOFHRICET 27 —ZIIEFITRON TN DN, Ba L xT
7 —/LOYEIEIL 200~236mg/dl D L~L LA ST D (SLMA, 2004), 7RI TldZk
MECHEIZE VO (Katulanda, 2008) & #7238 0 . AFHEOFE RS 25 DA & [FIEE DM
ZRLTWS, oL AT o — L EEIE BT 205.3mg/dl, &P 217.5mg/dl, LDL = L
AT v — ) EHEE B 129mg/dl, o 141.9mg/dl & AETHBEICEWRER & 2o T2,

22 Katulanda P., Constantine G.R., Mahesh J.G., Sheriff R., Seneviratne R.D., Wijeratne S., et al. (2008). Prevalence and
projections of diabetes and pre-diabetes in adults in Sri Lanka - Sri Lanka Diabetes, Cardiovascular Study (SLDCS).
Diabet Med. 25(9): 1062-9.

2 Wwijiwardene, K, et.al, 2005, “Prevalence of Hypertension, Diabetes and Obesity: Baseline Findings of a Population-based
Survey in Four Provinces in Sri Lanka”, Ceylon Medical Journal 50 (2); 62-70.

2 Engelgau, Michael, et al. 2010. Prevention and Control of Selected Chronic NCDs in Sri Lanka: Policy Options and
Action, HNP Discussion Paper. Washington DC: World Bank.

% |brahim , M. Mohsen, and Damasceno, Albertino. 2012 “Hypertension in developing countries”. Lancet; 380:611-619
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2.6.2 fEBRIRT

s K ONE I E N, DL A X BT DS LGN+ Th D 2 EDNATHEICB N T
LR ENTn, TERSHTTCIR, mME, AR EE & OWERIFE O OFR B X OWEE (R
WIEDFIENDIE A X FORIEZHEICEHD TWD Z ENRB I,

TNt SEEY AL BEIR IR OAFAERS L OVBMI25 LU 3 @ L F8E O RST L 7= fERIK - T~ 7=,
Fio, Fhorn, EERMEREE, JET L 3 — U PEFR IR IIE O B 22 fER R T
Tholz, VIoNTABIOLMTH D Z LITARE CIINEEAH R EERIE DA E 2 faki
K+TdhHoT,

ARAEORERIL, mMLER L OBERIF O FHF R, FrEiE IRV, Dl PR
FCHETHDEWVIEELBEICLIZENZ D, EHIZ, BMI BN 23U ETHD Z L AEIM
JE. BERIE & D WVITIRE R FIE L 0 T 2 A B RERE T Th 5 2 & B ARAE TH 5 )
2ol ZOZ L, DIERA Xy U A7 2T 5 T, SRR ESC R R IS E)
IZBWT BMI % 23 KiSIC FIFA 2 2—o0 BEREEL L UEHTEXAZ L 2R L TV
D,

ARECTHW-AAETTEMEIIM S R EMECH LT OREICRAND S 2 L 2 QHICBE &
SO, AFHETIE, ZNETICAY T8 TiTb-##& (Jayawardena, 2012%°) (ZEb~, &
WL — RO (B i 2,950keal, 2ot il 2,370keal) AR Sz, A
UZ 20T, —HORT XL —EED 50~65% % RAK{bW, 10~15%% % L /37 &
~30% & NEE D E 0, 5g RiMORMEA BT 5 Z L2 #RE LTV DEY, AFETIE, —H
DT RV T —FBIROFE N RS 73%, X /378 10% . J5E 17%. KOt ﬁﬁmi
DBV 760, ZME61g LW IORERE o7 (R 2-17),

£ 2-17: —HORTINF—BRIZEDIEERB L O—HRDOESE

R FREHE (FHE)
BRAKAEA 50~60% 73%
2Ry g 10~15% 10%
REE 15~30% 17%
w\oy BN % 769, M 6.1g

Hi B« R o HTEReS 2 (2012 4F) | Food Based Dietary Guidelines for Sri Lankans (2011 4F)

7 U7 MRS BT D AFFE2 T, BB W IR E BB IE A E S TR Y . AW
OFEVEREITE A VA AECHE NV 7Vt — o EF HDL 2 L AT e —/L L
NOKRTFEBIER TR DRI TWD, -, KA TIIRAKCDEIE & RN
AR HE O EIREE A B BARIED VR S 7o, AR TH S 7z A O FEE IR

% Jayawardena, R., Swaminathan, S., Byrne, Nuala M. et al., (2012). Development of a food frequency questionnaire for Sri
Lankan adults. Nutrition Journal, 11(1),63.

2T Ministry of Health, Nutrition Division, Sri Lanka.2011. Food Based Dietary Guidelines for Sri Lankans. Colombo

% Misra A., Khurana L., Isharwal S. & Bhardwaj S., South Asian diets and insulin resistance. Br. J Nutrition 2009, 101(4),
465-473.
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EECRDL & HE R O MEERIEDOBIRIZ, HERPEZDIBRRO—RE L TRERELZT. B
AEZWELTWD Z B E LTHNITE 5, IBEABHEFE L FEENEORICITA
BRI O b hoTz, Zhut, AU T TIIREERERKRI Y &, fafEl;
B DEIG DM A EFIAENIEE DOFIE & R THEERIG O 11 K0 &m0 2 & D IEEHR
JEDFIEITEI G- LT 5 Z & % Abeywardena (2003) 2 MEfii LT 5, AAETIX, IFED
FEEICOWTITRE L T 61, fafilglime & MR afmiEMB o &I H Th o 70,

27 %R
LLEOSER A E 2 LT OREE (T -7,

1) ARFHETITEFONT o ADOMR LCHE ) E T RV X — TR EE# R R ORI 2 /75
Ni=, BMI23 LLENLINE A X hOFAERGHRIN-THIFEEELEEF L, NT U AD
BUMERE) 7 o & fEEE D 72 o OEEN A HERE L. BMI % 23 RiICHER 95 = & s HEiE &
nn,

2) FIEARDMEA Ry MEEICKE R BERIFL VI FRERE X EERZ Y =y
7 ORNRAEBEE (LT PHIPY) OSRaR, (RAEFTRIRE & Mk i #1891 i)
ENTE DREZAID 2 & BRET 5. BRFIEEIERAOGRK 7 Th v | 2R
B S IR OB B fERE £ T B 2 & L0 | S CLE MR 8 R o7 o T fE
BTk Uy BREIEEIC X 0 BRI R OB LR D T % HigT 2 L REETH 5,

3) mEEMLILEIME ., BERE & VLIS A X s DR BRERINFTh 5720, @2 TlIFIc
55 kLA EoEEmE 2B D Z E N HERE SRS,

4) JEERHIEEE B ILE - BERIR O OFRITOME A X RIEY 27 2 HEICHIT TS
D7D fEZ TR R ST MLE B K OB IR B | ﬁbfi%%@ﬁ%§m¢é_
EMMEE LU,

5) 2V T HDOLMEA NS FEIERAZIH LT 57221, BN OBGEEZ1T 9 4%
ERH Y | AFHESRAD OB EGT 5 2 & ARET D,

28 FHEODORRA

ATEORR L LT, +H7BO LI A <2 N OFSE & BB 5 XA - 72
BB DS, AT, BRI RS L ORI & DI~ b OMIcH 7
FRME 2 RAET 5 720 DREAAOBI N A AT S 72 o T2, B EEASRIET O > ThHY |

2 Abeywardena, M.Y., 2003, Dietary fats, carbohydrates and vascular disease: Sri Lankan perspectives, Elsevier Ireland
Ltd.

% Antenatal clinic

31 public Health Inspector ® = & T, {REEFTICHTE L TW5,
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ZNPRNZAY T A ORBFHICHKT DRALRERRAFORERLGHFS NI b OO, Afi#
TR L gdERE T, IRE OREELHE IR DL 5 OB R O 70 EREM 722 16 i x
5 Z LITREETH - T,
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F3E3 NCD FFiD7-% D NPP E£5 /L

BLETHERZEBY, AT vy =7 SO L, 21RNDDFEH) 72 NCD O THHEEET
NElEDZEThHD, NPP OET /UL, O, OREHEE, O~ VAT rE—var, B
FO@ERIEED AR TH Y | RAX =N 5% L CHRZANCITE . B OREFRIREE
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X 3-4:3 AT v FETIV

Three-5tep Approach to Health Check-up

' STEP 1: Initial Risk Assessment

5. Bl &
1 ME =0 yEars T—Hi 'i___-..i s L
2, Presence of symptams (if any): 7. Waist circumference =

A
et el peeigh T o,

e, ALY P Pt i,
d. Current Smioker

TR TR e rtes i,

s sl saneta

3. Past history (B any):

i g e P R R e

F e s T L B T

T
\

B
snctans ru-mw

5. Positive Family history (it any): 71!

. Capillary Blood Sugar

& Z 3, FzEAom

. Blood Pressure

S noeis AP 10T 39 corevhy ol
Db AP 85 20 ravrHg

IFFrping EFEL A mmnl i o
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|
P

I L B i A R Oromad
CES 2 T3Sy i i

Total No. of Risks | |

[#)=

1 ]
—— —

Group A: Group B: Group C;
Lo Risk Moderate Risk High Risk, Symptormatic &
= 0-1 Risks = 2-3 Risks Diseased
'r - =4 Risks
Group Heakth
| Guhdance !
Akatos up Siter 3 pear) i o
1\-\. i
"
= STEP 2: Invastigations ]
& Fastmg Plasmp Glusoss
= Total chalestarol
Il
Suh Group B-1 Subbs Group B-X Lub Sroup B-3
= FFG o 10 ool = FFE 100§ 3R i [ S s or = PP = B el 1= Trrvrmasd. Hoer
(56 mrvead ) B = Totad Chalexierg] 200-240=pd] = Fokad Chod 5280 mg el
= Tonadh Ched « DEvr el [ L 1 rereeds' T =B Dmrraai i
[=5 1m0 P Cmrsider OGTT
r ' 5 i
,:- STEP 3: Further evaluation
- | by a Medical Officer
Indiwidual Healith Amedividural Heﬂﬂi
Guldance Guidance lndhrldual Health Guidance
[Hmﬂhm;‘b].ln;d'mr am | Mt Clapik- Upﬂl‘bﬁ'h.!juﬂ:ﬂl
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& 3-1: Major changes in check-up strategies and reasons

3RT v TET IV QAT I TET IV 1AT v TE=ET IV BRET L
LFEHDETN) (W FALTETI) (ZNRHAFTETIN) (NPP HA RTGALVETN)
Eavaihailil 2008-2009 2009-2011 2009-2012 2012-
PoE-YN=| 205 LL AR BT, BERIE, IRE R EE, MO DR EOBEERER 2N | 1 AT v TET VRN 2 AT v 7 FE
40~75 7% FAZRE T
fRA T B (AT v71) (AT v 71) > ATEFHBICETAER: 232 | » AEEIEICETIER: #3a
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> B aDfEH, EE), B3R E Y Btk B, 73— 4B
> W DOEHCRI >  BMI >  BMI
> FIREE >  BMI > IE > IE
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U757 —95 | BHENED LVWETORINE 1 HEAN, 1THEMEUA, 1 2ALN, 3~6 B AN, 1 NIV 77— | 794~V 728175 NCD &
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RAEIEFRY 7 7N —T B L OMERY 7 7 —71% 5 SOFH (BNE%k. fE 140/90mmHg
DL b, B mpEE 120mg/dl UL E, BMI23 LA E, U7 7 —%0) 128> T NCD == FHUY
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W 72 0 A 2K

BEOT )V a— U EREK
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ZeRE W A E 126mg/dl LL_E oD A%k

DA~ b U A2 554 (<10%, 10-<20%, 20-<30%, = 30%)
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Hi 8 : Guideline for the Establishment of Healthy Lifestyle Centers (HLCs) in Healthcare Institutions, Ministry of Health
(2012)
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3 Ceylon College of Physicians
% College of Community Physicians of Sri Lanka
% Collecge of General Practitioners of Sri Lanka
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FEEL MERE, ZERMEENE, ROREREEZZT7, 2 SOREANI=I2=T 4%
KOS T2 & S0 L, Al oD MR it i | X R M B i P CHERS & FE i L 72,

EMLEDAHRRITH T 26%., LVET 25%. milLhE (ZEMERFMLEE2Y 110mg/dl LA E) OF
FILHMET 18%., KT 16% TH o7z, LDIEA X2 b U A7 20%LL EOEE %2 — A%
AT 27 DI MBEREZSIME TSN 33 4, &Mt 29 4 Thoto, HEREZRFICIZEMS
PRI BT & 2 — R E R S ME 2B o L TiT bz,

322 AuryFAvBEOLfay TR MNEER

R F AT TIE, 20004E7 ALY 2 27 v FRZETFAORTERMBG L, 2011 £RKYET
IZRHRANAD 42% (B 23%. Ztk 66%) MMz a<iz Lz, A AUET /T,
BhpERT  (Public Health Midwife) 73 By Ol DO GEm AN &2 Y 7 —F L, £9, H
WMNOEER 7 V= 78 X —TAT v 7 1 @2%21T 9, K& IXBhPER & AR ERE
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IXRBEFREI XA T v 7 1 FERERF IS AR AE R BCBERTNIC X - TRSIME T3 L TThi
oo ANPARRBIZEY, —REFE 2=y MIBWTEAT v 7 2 EhiR I RS 2 I 63 5
ZEIEFARAFETH T, L, BEOTZ A —7 v TRRHIRE N OIE A X &Y X7
FIZRLTBMIERZ L, RiBOE=4% U 7 Z17 5 KH DR ICEZ N T0WD, AFOD
D EBIFRHETIZAT v 7 2 1BV T H R EFEEN EE SNz,
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ZOWIBPEICR T AREL Mt 20T a Y 7 NHIFTIZLL O o0t 2 FE
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331 DIEARV INEY R EHBHREE
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(2) FAEREH

20121 A~12 H (YEfHHIME. i, mRadim s« a1

(3) FHi

2009 4F- 8 A5 2010 4F 10 H £ CHEERZ 22 T 7-222MED 5> b, LILE A X kU A7 HE
N20% L EChoT=Fam) ArFERRL, 2L VA M) =LA L7z, EEEED
BEERDE A N Y 27 IZBT DA, TERIRIE QB ED LIE A X MY 27 28
MIZER L OMAE - M) - mpHEHEIc LV Lz, EMETI ey =7 MR =y
kT EAT o 72 ETTERR L T2,

4) 7R H T BOBHFAERSE

BEFAAEOX R, T 7~ MOHZ U 7E X7 7 v U MOH U 723\ T 6,867
ABEZICSIM LT, 2095, 228 N (3.3%) BLMEA X @I A7 HFETH-T2,
oLy R L RN BERGREA 2 BRMA L7223, BERHE CHIEDLME A X MERED
RHEE CHER TE 7okt 4e 81X 31 4 (13.6%) . il T < & bR % OIREEA N 5H ThEsR
TERGEIT 13 4 (B.7%) Thoto, BHFHENR R LT R LI 2o/ F e

HHIZ, T2 5 THhoT-,

> PZLUAN) IR H N EIIRREETHL 2720
ZENRREETH T, ET2.
7=

. RBEOF LT &0 ERT
PRI EREE 7 DRLE & o T2 DIE 30% Kt Td -

» AR HTITETIE, PHIPCPHM A2 X0 aI a2 =57 4 ~VAT—h—0N, @20V 7 )L—
RS2 NI B - TW AR WHER N 2 < | 2 D7 OBINRE SEhRF 2% © D s = 15

6 — (E 73”%&?&)07’:0
# 33 TIvU/FTF T MOH = U 7IZBIT 5B FEES
gEBOLLE | @D - ey | T
ARV YRS | BmEYR | EF Rt woat EK
)
20%-<30% 94 6 1 17(18.1%) 0 77
30%-<40% 87 3 9 12(13.8%) 0 75
=40% 47 4 1 15(31.9%) 32
Total 228 13 31 44(19.3%) 184
F 34\ RTIEY . BMGAE CHERTEZm ) A7 EHEOLLEA X FY A7 1T, — AR R

WOREDEE Lo TN D,

U Zo—4IE, EHEOTERITIBR TR Sz,

MRS <
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28, BEIINEINTWA Z EDERTE T, HATHRTEZ 4 405 b, 12 41T
HIGFETIL 72 < AIEBEOKEL R RSN, HELT S 32 LT EEBEEZFT T\ D
ZEMFRRTE T,

# 34\ RTEHEOBRBRIRE & IBERIREE

BEOLMEA XY b -
DR LIME A R VY4 3
F)RZ ERMOHIWTT B b cE
&T Zieie L REAEE G e
20%-<30% 11 0 11 6 0
30%-<40% 8 1 7 5 0
=40% 1 0 14 1 0
Total 30 1 32 12 0
HR IR ESHER O SE b ), BEOLIE ANV N 27 O E RS,

ARECHRTEIEmI AZHEOLL N, BoOBRE, ME, MHEHEE S0 & B
LTWD (s 70 NOEIGITIAIZ 86%, 82%, 95%), HorDLMEA X2 NI R 7 2785 L
TWDKRGEHFIL25%IZE EFE D | 2R OREFFE TR LT, B LB -
E@;@ﬁﬁlﬁh®%w@M%¢;owfﬁrwaékﬁ#ﬁuiwtaﬂ‘bfwék
DOEIEIINEZ 77%, 61%, 57%) ., EEIEOUEICEAT DIEHRE L~ HWEEEOUGHIZET S
HMESE LB L TV ARREIL0%ICE EE T,

F-. KFAELRNC, Z LR H T RDHS O NCD B/ TIHINH LI AT o A7 V=7
TIHEREEZZ T TWDEIE R T DM AOEANZEY LA TE Y, 2012 FIE-H o EET
1L 78% DLILEA X b AT ENBREZZ T WD ERESINTWS,

(6) Ru AU ROBHFERR
%Eﬂ%ﬁ%¢®@$ﬁ$%@mL%7kf\%@5%@6b%@1%)ﬁ®m%4NVFU
AT 0% EDE Y R 7 FTE o BHRAEIL A T« U ¥ Y ¥ MOH O ) & fikfei i 5

W0 RdTbiviz, A7 4 VXU -¥ MOH Frlg oedhEms, 2L YA M) —X0& ) A
7%®@ﬁ%%DML‘ﬁ%%ﬁfﬁﬁﬁﬁ®ﬁ%%ﬁothﬁyﬁH%Eﬂm\mmﬁﬁ\

Ze R ILBEAE, (i EHIE 21T - 7o,
K 35 (LOMEA N b YR TEHRED AR ERT, BISIRED S B, 44D

R HERR S, £7280 4 B35 > LIC K VBRI EETH > 7203, IBEFHA D N—=R
% 86.9%ICE LT, An /ﬁ‘/b?%fﬁb\ﬁff*%%‘iﬁﬁ'@% ToHif & LT, ARIBHGHA %
1T T BhPERR MR FEREIZ & 7= 0 TENAIZIE > TV 7 b — M &4TV, BRI FT % fld
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#£ 35 Rur VU RAT VXY PREFIEFEXICEIT 2 BHFFREDSINEL

RZRFOLME A N BRI TN — i
p—— L BNELK P FELEHK BB R ATEEE 3K
20%-<30% 24 20 (83.3%) 1 3
30%-<40% 18 15 (83.3%) 2 1
=40% 19 17 (89.5%) 1 1
Total 61 52 (85.2%) 4 4

36 TIEY, KIRREZERINTEEmIY RATEHEAS LD 324 (TL1%) DIRE & ki
LTEY., 74 (281%) HHCOCHW TIHRZ O TWD Z LA L7z, —75, BERERA T
AN=TETB24D 55, T4 (185%) [THGROLENM T/ < AEEHEOUEN TR
STV, 2% D 90%DOSIME IR Ak L T\ D Z &AM LI To, 7Bk
A INTLMEA X ME Y A7 ZBREOLME A X MEREIL, BUERESNATND
Z AL

R 3-6: LMLEA XY M@ ) R 7 FE DB & IGHRIRER

DEA R RY RS N
TN IR IR
MMERREE R DY) © B ¥l T
= Bl L ke wT 11
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EREE- FTHERY—EXRLETOC IO TASHNTFHFIUTRIVIR

¥ & Hhigl: Polonnaruwa District, Kurunegala District & Ragama MOH area

A—4wk4 JL—F: Around 200,000 people in the target area

T

$AR9: May 2008-March 2013

201049 A (54hR)

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS (OVI)

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

OVERALL GOAL
Effective and efficient implementation models to prevent and control NCDs
(DM, Hypertension and Hypercholesterolemia) are implemented in Sri lanka.

@

@

One hundred (100) % of districts have implemented the check-
up/guidance and health promotion activities.

The annual incidence of cardiovascular diseases starts to decline in
the project area by 2018.

1. Annual Report of NCD
Directorate

2. Regional/district &
provincial records

PROJECT PURPOSE (PRIORITY OUTCOME)
Effective and efficient implementation models to prevent and control NCDs
(DM, Hypertension, and Hypercholesterolemia) are developed.

@

@

(©)

Twenty (20)% of target population is screened annually.

Seventy (70)% of people identified as high risk receive regular follow
up guidance.

Ninety (90) % of newly identified patients have received necessary
treatment.

1. Monthly check-up
reports

2. Project report

3. Project report

Priority of the NCD prevention and
control is maintained in health
policies of Sri Lanka.

OUTPUTS
(1) Risk factors of cardiovascular diseases are identified by the Ragama Health
Study based on the evidence.

(1)-1: At least one scientific paper with regard to risk factors identified
in the Ragama Health Study is accepted by an authorized peer-
reviewed journal.

1. Project report
2. Scientific paper

(2) Intervention guidelines and manuals are formulated based on available

evidences and related literatures.

@1

@)-2

2)-3

The consolidated intervention guideline (for health check-up/ guidance
and health promotion) is approved by JCC by 09/2012.

The consolidated intervention guideline is adopted by MoH by 03/2013.

Cost analysis results of interventions assessed and disseminated
among provincial and national decision makers by 12/2011.

1. Project Report

2. Consolidated
intervention guideline
3. Cost analysis report

(3) Institutional and technical feasibilities of the consolidated intervention guideline

are assessed for development of the NCD prevention models in pilot areas.

31

(3)-2

(3)-3

Health check-up activities are regularly conducted in 90% of target
health institutions by 06/2012.

Standard registries and formats for health check-up/ guidance are
utilized by 12/2011.

A model of training mechanism for health promotion activities is
developed by 06/2012.

Project Report

(4)  Expansion plan for health check-up/ guidance and health promotion for
prevention of cardiovascular diseases is finalized for island wide

implementation.

@-1

(4)-2

Steps for expansion, stakeholders and their roles, and necessary
resources are identified by 09/2011.

The cost for island wide expansion is estimated by June 2012.

Project Report

Current demographic and
epidemiological trends continue.

Administrative setup remains the
same.

ACTIVITIES

INPUTS

1-1 Perform periodical risk factor surveys of the participants in Ragama.

1-2 Construct stroke and IHD registries at the Colombo North Teaching Hospital.

1-3 Establish the database for utilization of data collected from the registries and
risk factor surveys in Ragama.

1-4 Analyse data from periodical risk factor surveys and the registries in Ragama.

2-1 Collect and evaluate available evidence for prevention of cardiovascular
diseases.

2-2 Develop intervention guidelines for health check-up/guidance and health
promotion for prevention of cardiovascular diseases.

2-3 Develop manuals and tools to support implementation of activities for health
check-up/guidance and health promotion for prevention of cardiovascular
diseases.

2-4 Conduct cost analysis of health check-up/ guidance and health promotion for
prevention of cardiovascular diseases.

2-5 Finalize consolidated intervention guideline, manuals and tools based on the
operational feasibilities and cost analysis obtained from the pilot areas.

3-1 Identify necessary resources for implementation of health check-up/guidance.

3-2 Develop an implementation plan for health check-up/guidance at the district
level.
3-3 Conduct training for relevant health staff on health check-up/guidance.

3-4 Conduct health check-up/ guidance in target MOH areas.

3-5 Ensure referral & back-referral system for diagnosed patients.

3-6 Implement follow up guidance for high-risk people identified at health check-
ups.

3-7 Develop a training mechanism for health promotion activities.

3-8 Provide trainings to nurture resource groups for health promotion activities.

3-9 Assist health promoters to establish health promotion settings.

3-10 Monitor and evaluate the activity status of health check-up/ guidance and
health promotion.

3-11 Conduct awareness programmes for NCD prevention and control.

4-1 Review the achievement of the project activities for health check-up/ guidance
and health promotion for cardiovascular diseases prevention.

4-2 Review and analyse the various approaches and activities for NCD prevention
and control by different agencies.

4-3 Estimate financial and human resource requirements based on the results.

4-4 Develop capacity building methods for health check-up/ guidance and health
promotion for prevention of cardiovascular diseases.

4-5 Identify appropriate level and allocation of necessary resources such as
equipment and drugs for island wide expansion.

Japanese Side

1) Experts: Team Leader, NCD Control, Health Promotion, Health

Information System Management, Cost Analysis

2) Community based risk factor profiling surveys

3) Diagnostic equipment

4) Computers

5) Equipment for primary care level institutions

6) Health promotion materials

7) Local consultants

8) Vehicles

9) Workshops, trainings, meetings

10) Counterpart training in Japan

Sri Lankan Side
1) Counterparts

2) Office space and necessary office facilities

3) Project office running expenses

4) Custom Duties and Value Added Tax(CD-VAT), cost for custom

clearance, storage and domestic transportation for any equipment
provided by the Japanese side for the project implementation

5) Necessary expenses for implementation of the project activities

Additional tasks for NCD
prevention are accepted by health
personnel.

PRECONDITIONS

Therapeutic drugs are available for
treatment.
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Ea:) 57 EF 2008 | 2009 | 2010 | 2011 | 2012 | Total

1 (W% kT HFEINCD K/~ AT BE— gy 3.7 35 4.0 5.5 6.6] 233
2 |F 7a—L A  |RIFRFEINCD %f5% 4.4 4.4 0.0 0.0 0.0 8.8
3 I BT BRI~ AT aE— g 0.0 0.5 3.7 0.3 0.0 45
4 K B RIFRFE IR R 7 3.0 4.7 4.4 4.4 6.5 230
5 |tk% =T EIRIE R AT LIRS 0.0 0.0 32 5.6 6.4 152
6 |FRL FREE BRI IZ #INCD x5 1.6 0.7 1.0 1.3 0.6 5.2
[N IEZNIE S ANy HT 0.7 1.3 1.4 1.5 0.8 5.7
8 | #—B1 |~ ARTOE— L al BRI AT A 35 1.7 0.0 0.0 0.0 5.2
9 |NH FEZ PSR B 0.0 0.3 0.0 0.3 0.0 0.6
10 |HF #iA - (FHEE 1.0 1.0 0.0 0.0 0.0 2.0
11 5 WHEE P 0.0 0.0 0.5 0.5 0.0 1.0
Totall 179 181 182 19.4] 209 945
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INVENTORY LIST

At a
HE#EM XL
Item | Price | Date Procured Used at | Quantit: | Condition
(SLRS) Y
1st year (2008.5 - 2009.3)
1 [Desktop Computer(HP Pavillion A63181) 132,000 11/09/2008|University of Kelaniya 1 good
2 |Printer(HP D 2460) 17,000 12/09/2008|University of Kelaniya 1 good
3 |Laptop Computer(HP Compaqg V6901-TU) 155,000 11/09/2008|NPP Kurunegala/NPP Polonnaruwa 2 good
4 |Photo Copy Machine(Panasonic DP 8020E) 215,000 24/09/2008|NPP Colombo 1 good
5 |Photo Copy Machine(Panasonic DP 8016) 125,000 24/09/2008|NPP Kurunegala/NPP Polonnaruwa 2 good
6 [Digital Blood Pressure Monitor(OMRON |A2) 11,000 23/01/2009|Screening centers in Kurunegala,Polonnaruwa 13 good
7 |Glucometer(EZ Smart Standard) 5,980 24/01/2009|Screening centers in Kurunegala,Polonnaruwa 13 good
8 |Pointe 180 Il Analyzer 456,521 23/01/2009|BH Dambadeniya 1 good
9 [Pointe 180 Il Analyzer 456,521 26/01/2009|BH Medirigiriya 1 good
2nd year (2009.4 - 2010.3)
10 |Desktop Computer(The Technology Ld) 102,203 20/10/2009|RDHS Kurunegala/RDHS Polonnaruwa 2 good
11 |Printer(HP D 1660) 11,450 15/12/2009|RDHS Kurunegala/RDHS Polonnaruwa 2 good
12 [Sony Cybershot Digital Camera 35,943 21/12/2009|NPP Kurunegala, Polonnaruwa 2 good
13 |Sony Handycam DCR-SR67C 69,653 21/12/2009|NPP Colombo 1 good
3rd year (2010.4 - 2011.3)
Dambadeniya Base Hospital/Narammala District
14 [Laptop Computer(Dell Inspiron N4010) 112,260 09/03/2011|Hospital/Alawwa District Hospital/Medirigiriya Base 4 good
Hospital
Dambadeniya Base Hospital/Narammala District
15 |Projector(HITACHI CP-RX79) 112,000 09/03/2011|Hospital/Alawwa District Hospital/Medirigiriya Base 4 good
Hospital
16 |Sony Digital Video Camera SR68 53,000 15/11/2011{NPP Polonnaruwa 1 good
4th year (2011.5-2012.3)
17 |Desktop Computer 95,000 27/10/2011{NCD Unit, MoH 1 good
18 |SPSS 846,496 27/10/2011|NCD Unit, MoH 1 good
19 [TV (Sharp LC32AF20) 47,633 06/03/2012| HLCs in Kurunegala 27 sets good
20 |DVD (LG DV652) 6,308 06/03/2012| HLCs Polonnaruwa 7 sets good
21 [Blood Pressure Monitor (Omron HBP-9020) 217,750 03/02/2012|Institutions in Colombo 5 sets good
22 |Desk 5,834 06/03/2012|Institutions in Kurunegala 10 sets good
23 [Chair 9,584 06/03/2012|Institutions in Polonnaruwa 10 sets good
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Dr. J.M.T.B Balalla .
. . Dr. Shamalee Amarasinghe Dr. S. Noel Udugama
I\D/Iii?rliccil Officer of Health, Narammala MOH, Kurunegala Medical Officer NCD, RDHS, Kurunegala District Regional Director of Health Service, Polonnaruwa District
Dr. P.L Atapattu Dr. Indika Udaya Kumara Dr. Deegayo. Nayakarathna
Regional Director of Health Service, Polonnaruwa District Medical Officer NCD, RDHS, Polonnaruwa District AMOH Alawwa, Kurunegala District
Dr. W.A.A.U Kumara
Medical Officer of Health, Medirigiriya MOH, Polonnaruwa
District
WHE 5 By PrRbE IR PR PrbEE R
AHE ] 20094F:7 H 20 A -20094F8 H4 A 201046 H 6 H-20104-6 H 19H 201242 H19H-20124-3H 1 H
WHESE |1 x4, )1 Ig i 7 AHE |15 77 D A g~ e . ; e i . ;
Br O s PR IS POPHRTER ) WA OBEE S | tos v EL A OATEERAERE A FEIL L 0> T B TP
ATHERRZE y - = —
ERIENTORE S S we  NREASORAEAE ML AR < S S R e G K
moyrp | B0 MBRORBIMRREE |5 SR DR RIS ‘ A AR R
FA R A3 i I3 = ERIENBORE R | UTIRBeO D F MR %
IR o |RERROW R A7 185 | ERRERME IR (B A0 DA e [V T AEORRERD) .
e n e [ ELR R S 5 AARDAETE B R OBLR LR
e =NE —
713 = N - s REAS IH 2R — Y $E Bl . N . . B N ek e B2
ﬁ‘jﬁzi%mﬂm A e i RRE g oropmammmamss  |ums vemeros [EERROBRILIE 27 2%
J I:E?if % 75’1@%%% 0\%% 311%14’(@@}%:{:%@/%@]?%%\%
b - sE ORI K21 NERE A EOR S N i o Newnrmmonon KB fEZ LR AREL
IR KT FT %g%ﬁmki()@%a\m*m Hi”ﬁﬁij%iﬁ'% B2 myrmmorsEikims  [Rosrs TR WL B D5 L ERE D VST
N = WETE N T 2R | s S,
VBT = e y 7y FOEESANIE PUREID =3 ONE = st s - 7
MRS TRERILY | oo romememmng Pl amk (OB BOWRLRATARE ) pysnzng | remeng. o am
H HTTHT ) NS — KM BN 22
=1 [k NS y ~ o = L 3 N Hl V-3 ¥ \ ?',/’C\\A = s
IRE 7B o O KA T MRS URRAOLTHERR PSR OREEIEY |y oo rommunitn s

A —

i

H =9 THT |

Tl VL ALAR T AR 42 4 W]

WL~ Fs 1T D RS Stk it

Higg

INERTRR A IR fE L
VE—THTTHT

BT THT ORI R B

KA HHEET

TTHT 36 JOMR BT oD A Tk I 1R
LA 22

FEMRT VAR RAT T A kO

il

TRBIORT T4 T I LA
IS

NG N
[E| BB FE T FE 7Y

PR A AR T A D AT IR B PR

fi




WRAT 6: NPP ARG AL, v =27V, Y —HH



NPP HIVEH A R4 v « =T )L« V— LKA WwhE 6

Name

Image

Guidelines
for NCD
Prevention

Contents/Usage/Language

» Principles and
guidelines for NCD
prevention

» English

Screening
manual

» For conducting
screening

» Basic steps for
screening

» A4 size booklet

» English, Sinhala, Tamil

Flip chart

oL

o o, o
szl S2m 6220l 2sl wdgpum Do, 86 o0 emid

> For general health
guidance

» Basic information on
NCDs, risk factors and
causes, prevention
methods

» A3 size ring binding

» Sinhala, Tamil

Flip chart
guide-book

» Supplementary
guidebook on how to
use flip chart

» More information on
NCDs, risk factors and
causes, prevention
methods

» A4 size booklet

» Sinhala, Tamil




Self-check
calendar

» For individual
monitoring of physical
exercise, diet and
smoking cessation (2012
calendar)

» For follow up and health
promotion

» 18 x 23 inches

Stickers for » For monitoring

health individual

recorf:I (or - - improvements on

exercise T @ —— physical exercise, diet,

book] ‘ smoking cessation and

PHYSICAL " .

sl : 5 alcohol intake.

» For follow up and health
promotion

» Seven varieties

ALCOHOL
CESSATION

# i

Exercise
DVD

> Easy physical exercise
with instruction

» Suitable for elderly
people

» For showing at HLCs,
OPD waiting rooms and
special events

> DVD

Exercise
instruction
book

» Stretching and light
exercises for health

» Suitable for exercise
workshop with
instructor

» Original booklet was
developed by
Kumamoto Sports
Promotion Association
and Asuterasu (Ogori
city) in Japan

> Adsize




9 | BMI poster ___ _ === » For easy calculation of
80 it ot o e M
fuse misfisy, agpeione pommaet QY WY G » Suitable for the wall of
e health institutions,
“‘E"i MOHSs and workplaces
i gy > 36 x 48 inches
L} Dy
mgmey |
o “'""""'"f
= - ""f.‘.'
10 | BMI wheel » For easy calculation of
BMI
» Suitable for community
screening
> Not as accurate as BMI
chart
» 6 x 6 inches
11 | Food [ - » For medical officers to
based understand nutrition
dietary and diet (published by
guide!ines the Nutrition Division,
for Sri Ministry of Health,
Lanka 2011)
» Including key messages
. for improving diet
: > A5 size booklet
“E.:.;'; i, iy s s
12 | Food guide > Suitable for field
for general workers to use in a
public nutrition session
| -1 > Easy reference on
i3I nutrition and diet
i (published by the
Nutrition Division, 2010)
> A5 size booklet
13 | PHM » Suitable for PHMs to
reference provide nutrition
card

guidance for general
public

» Recommended daily
nutrition intake for each
generation, function of
each nutrient, BMI
calculation formula,




health guidance
messages.
» A4 size leaflet (4 faces)

14 | Nutrition » Food photograph cards
flash card with explanation of
nutrients

> Suitable for PHMs to
discuss about menu
planning

» 82 cards

15 » General message on
NCD NCD risk factors (blue)
posters and healthy lifestyle to

prevent these risks
(pink)

» Suitable for health
institutions, MOH and
workplaces

» Sinhala, Tamil

16 | Poster for _ _ » Health is the best
healthy ® 366iBod cofe @:@g@’ wealth
lifestyle SNSRI e AR e > Health information for

bl general public
gf@mmﬁmw » Encourage public to visit
& i . oo Healthy Lifestyle Centres
, O ke Wit U > Suitable to be posted in
3 J l% health institutions and
! S — MOH offices
‘w ﬁdm-aﬂﬁmﬁ..l e » Sinhala, Tamil

17 | Health » General information on
promotion health promotion with
resource specific emphasis on
book for NCDs
setjci.ng » Suitable for health
facilitators

professionals, school
teachers and setting
leaders

> A4 size booklet

> English




18 | Exercise » Stretching and general
for healthy ] movement for exercise
future o B i B > Instructor: Ms. Rinko

mmm& T Sataka
» Sinhala & Tamil

19 | Training » Screening, health
DVD for guidance, data
Healthy management,

Lifestyle monitoring and
Centres evaluation.
» Sinhala & Tamil
20 | Training » General health guidance
DVD for and health promotion
general

public

» Sinhala & Tamil




WA 7 xS rEEE



Cost Analysis Report

NCD Prevention Project

December 2011

Ministry of Health

Japan International Cooperation Agency



Cost Analysis Report

NCD Prevention Project
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Dr. Anuradhani Kasturiratne
Dr. Lasantha Ranwala
Mr. Takao Sugimoto
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Introduction

Background

The Ministry of Health (MoH) of Sri Lanka initiated the “Project on Health Promotion and
Preventive Measures of Chronic NCDs” (or NCD Prevention Project or NPP) as one of its major
undertakings to address the growing health and economic burden of chronic non-communicable
diseases. The NPP is one of the Health Master Plan priorities and a follow up to the
“Evidence-Based Management (EBM) Study” that was supported by the Japan International
Cooperation Agency (JICA). Based on a request from the government of Sri Lanka, JICA
dispatched the preparatory mission in December 2007, and the Record of Discussion (R/D) was
signed on the 27th of February 2008 between Mrs. Noriko Suzuki, Resident Representative of
JICA Sri Lanka Office and Dr. Athula Kahandaliyanage, Secretary of the Ministry of Health. The
five-year Technical Assistant Project officially commenced on May 12’ 2008 with the arrival of

Japanese experts.

Project Purpose & Overall Goals

The Purpose of this five-year project (2008 — 2013) is to develop “effective and efficient
implementation models to prevent and control NCDs (DM, Hypertension, and
hypercholesterolemia)”. The models developed by NPP are designed to initiate appropriate
deployment of human resources and health infrastructure and thereby contribute to island-wide

implementation in the future.

Outputs

With the following four outputs, the NPP is expected to achieve the Project Purpose:

Output 1: Risk factors of cardiovascular diseases are identified in the Ragama Health Study
based on the evidence.

Output 2: Intervention guidelines and manuals are formulated based on available evidence and
related literatures.

Output 3: Institutional and technical feasibilities of the consolidated intervention guidelines are
assessed for development of the NCD prevention models in pilot areas.

Output 4: Expansion plan for health check-up/ guidance and health promotion for prevention of

cardiovascular diseases is finalized for island wide implementation.

Cost Analysis of Third Year Activities

The cost analysis is a designated activity to achieve Output 2 of the project.

vi



The costs required for the implementation of medical check-ups, the number of health and
medical personnel required to carry out these check-ups and the costs involved in training the
personnel, were calculated for the third year, based on the past results of the project. The
check-ups were conducted in two districts of the project’s target area: the North Central Province
and North Western Province over the last two years. The objective of these activities was to
enable us to tentatively calculate the financial and human resources necessary for broader

scaled-up implementation

Systemic and household Cost analysis

Following the advice of Prof. Amala de Silva (Department of Economics, University of Colombo),
we requested Dr. Lasantha Ranwala (a student at the Postgraduate Institute of Medicine) to
determine the costs required for check-ups, and Dr. Anuradhani Kasturiratne (a lecturer in the
Department of Public Health, University of Kelaniya) to determine the costs of illness and indirect
costs related to check-ups, as the components of costing NCD prevention. Both doctors were

qualified to carry out this study, as they had previously been involved in hospital

Vil



department-based and illness-based cost accounting during the Development Study Phase I - on
Evidence-based Management for Health System Development in Sri Lanka “Category 2:
Improvement of Hospital Finance with Cost Accounting and Development of Information System”
- implemented from October 2005 to October 2007.

I would like to thank Dr. R.W.Jayantha, DDG/Planning, and Dr.Thalatha Liyanage, Director/NCD

for supporting our study. And special thanks to all authors and research assistants for their serious

manner to research work.

Takao Sugimoto

Person in Charge of Cost Analysis for NPP
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1 An outline of the cost analysis process

The cost analysis process can generally be divided into two categories of costs: costs required for

the check-ups, and costs of iliness.

We carried out the study of costing the check-ups separately for the two pilot districts (Kurunegala
and Polonnaruwa Districts), as they had introduced different check-up systems. Two different
types of cost were collated: direct costs, such as costs of personnel, supplies and equipment
required for the actual implementation of check-ups, and indirect costs, borne in training the

human resources involved in the check-ups, and for the establishment of a check-up program.

Also, assuming that the costs of illness will be used for a cost-benefit analysis at a later stage, we
tabulated the costs, dividing them into direct costs (hospitalization, medical personnel, nursing
personnel, treatment, tests and drugs) and indirect costs (cost of travelling to the hospital,
medication costs borne by patients, cost of meals, and loss of income).

Calculating costs of illness is important in this study because if patients are not screened and
early intervention undertaken patients will end up with episodes of hospitalization that are

expensive to both the health system and households.

Such cost accounting exercises, incorporating costing studies of specific diseases, could
contribute to quantitative, evidence based decision making. As these special cost studies will be
based on speculative accounting, the results will never be completely accurate. The data and
background information available for the calculation of costs or for utilization in the accounting
process are however fundamental. At a practical level, the key to correct decision-making

depends on how precisely appropriate information regarding activities can be gathered.

2 Study of check-up costs (provisional calculation based on cost accounting)

2.1 Study method

[Check-ups]

The pilot implementation of check-ups started in July 2009. For this analysis, we utilized data from
the most recent time period after the activity went on line: November 2009 to October 2010. For
the analysis, we were able to obtain key data regarding the check-ups and health guidance,
including how long they took and who implemented them, using the “NCD Check-up Observation
Report (Annex 1) prepared by a Project Officer (PO) attending the check-up session. Based on

this data, check-up costs were calculated which reflected the actual purchase prices of equipment



and supplies. As POs either did not attend or prepare reports for some check-up sessions, we
could only analyse the reports of around half the check-up sessions implemented during the

relevant period (111 sessions in Kurunegala and 46 sessions in Polonnaruwa).

[Training]
We calculated the costs incurred in the five training sessions targeted at check-up staff held prior

to the check-up activity.

[Other costs]
We surveyed past records to obtain stationery costs and the costs borne in printing the check-up

manual and the assessment table.

[Indirect costs]

We estimated the costs incurred by check-up participants (travel cost to and from the check-up
site, eating-out cost, income lost by participating in a check-up, and other costs incurred due to
the check-up). As these data can only be obtained by interviewing the check-up participants, we
employed research assistants and proceeded with a survey of 400 people in each district; a total

of 800 people.

2.2 Analysis of check-up costs

There are two methods of cost analysis: one is to divide costs into direct costs and indirect costs;
the other is to divide costs into fixed costs and variable costs. In this survey, we tried to calculate
not only the costs directly related to check-ups, but also the costs indirectly borne as a result of
conducting the check-ups. Moreover, as it was necessary to perform an analysis to determine
both the budget and manpower necessary to expand this project to the national level, we decided
to separate the costs into two types: fixed costs used for the implementation of check-ups
irrespective of participant numbers, and variable costs that are directly linked to individual
check-up participants. Fixed costs included costs such as the expenditure on the building,
furnishings and personnel, Variable costs estimated per participant coverage expenditure on
medical materials, consumables and stationary. However, while we consider personnel costs to
be a fixed cost, they may also be considered a variable cost. The study involves simulations
formulated through recalculating costs based on the study findings regarding the actual time

spent on screening individual participants.

2.3 Details of the check-up process in practice

Details relating to the screening process, as observed at the two sites, are given in Table 1. The



study focuses on 111 check-up sessions in the Kurunegala District, where the average number of
participants per check-up session was 27.3 people, the average time taken was 1.7 hours, and
the average number of allocated personnel was 4.1; and on the 46 sessions held in the
Polonnaruwa District, where the average number of participants per check-up session was 26.5
people, the average time taken was 1.5 hours, and the average number of allocated personnel
was 4.2. Although it seems that there were hardly any differences between the districts when
comparing the average data per check-up session, it is necessary to take the differences in the
check-up process into account. These differences are described later in section 4.4. We also
carried out a similar study on health guidance held after each check-up session. In Kurunegala
District, the average number of participants per health guidance session was 24.5, the average
time taken was 0.9 hours, and the average number of allocated personnel was 1.2. In
Polonnaruwa District, the average number of participants per health guidance session was 22.8,
the average time taken was 0.5 hours, and the average number of allocated personnel was 1.
Hereinafter, for the purposes of this analysis, we jointly consider the check-up and the following

health guidance session as one check-up session.

Table 1 Details of the check-up processes

Item District Kurunegala Polonnaruwa
o | No. of check-up sessions 111 times 46 times
f‘ Total No. of participants 3,035 people 1,218 people
g | Total time taken for check-ups 194.04 hours 70.25 hours
e
O | Total No. of allocated personnel 454 people 194 people
o | No. of health guidance (HG) sessions 109 times 46 times
£ 2 | Total of HG participants 2,666 people 1,049 people
S S | Total time taken for HG 99.3 hours 23.6 hours
'S
© | Total No. of allocated personnel 128 people 46 people
o No. of check-up participants 27.3 people 26.5 people
& - | Time taken for check-up 1.7 hours 1.5 hours
A -% No. of allocated chegk-up personnel 4.1 people 4.2 people
S & | Total No. of HG participants 24.5 people 22.8 people
Qw0 -
zZ Total time taken for HG 0.9 hours 0.5 hours
Total No. of allocated personnel for HG 1.2 people 1.0 people

2.4 Differences in check-up systems in the 2 pilot areas (Kurunegala and Polonnaruwa
Districts)

The check-up systems used in the current pilot implementation areas were the One-Step System
in Kurunegala District and the Two-Step System in Polonnaruwa District (hereinafter, referred to
as the Kurunegala System and the Polonnaruwa System. See the flowcharts given as Annex 2
and 3.



In both systems, check-up participants were aged between 40 and 75, with no previous history of
Diabetes, hypertension, Ischemic heart disease or stroke. However, the screening processes
adopted in the Kurunegala System and Polonnaruwa System were different in some ways. Firstly,
in the Kurunegala System, medical personnel such as doctors and nurses implemented the
check-ups mainly at medical facilities such as Base Hospitals and Divisional Hospitals. In the
Polonnaruwa System, Public Health Inspectors (PHIs) and Public Health Midwives (PHMs)
implemented the check-ups mainly at primary care facilities such as Health Centers and Central
Dispensaries. In other words, in the Kurunegala System the check-up participants had to travel to
the facilities to receive the check-up, whereas in the Polonnaruwa System the check-up

implementers visited the areas where the check-up participants lived.

Both check-up implementation systems were established by effectively utilizing the existing
facilities, equipment, and personnel. As these new NCD prevention measures effectively utilize
the existing resources, it is highly feasible that a similar strategy can be promoted at national-level
on the completion of this pilot project. In cost analysis, the method of calculating fixed costs such
as the costs of the facility, equipment and personnel have a great bearing on the outcomes. Use
of existing facilities, equipment and personnel would minimize the fixed costs incurred by the

check-up process.

Secondly, there were 5 check-up items implemented in both systems: D Blood pressure
measurement, 2 BMI measurement, @ Smoking history, @ Lifestyle-related disease history, and
® Blood glucose measurement using a Glucometer. In the Kurunegala System, all the items were
examined in a single event. However, in the Polonnaruwa System, Items (D~@ were examined
locally at a primary care facility in each area, and only the participants who were determined to be
in need of further testing had blood pressure measurement, a blood glucose measurement and a
family history interview at a clinic where such tests are conducted on a regular basis. This is the
reason the Kurunegala System is referred to as a “One-Step System” and the Polonnaruwa

System the “Two-Step System”.

This cost analysis only covers group check-ups in the study, not the clinic tests in the case of the
Polonnaruwa System (i.e., the second step of the Two-Step System), as it is difficult to calculate
the cost of just a few check-up participants seeking regular services in existing operating clinics.
However as the direct cost of the blood glucose test using a glucometer can be calculated per

participant, we included this cost in the analysis.



Table 2 Personnel in charge of different activities at the two study sites

District Kurunegala District (111 times) Polonnaruwa District (46 times)
ltem Total No. Total No. of st_aff Total No. Total No. of st_aff
hours per session hours per session
o Doctor 119 209.8 1.1 0 0 0
= Nurse 274 497.0 2.5 0 0 0
S PHI 6 11.0 0.1 45 68.3 1.0
5 PHM 55 92.4 0.5 149 225.8 3.2
Total 454 810.2 4.1 194 294.0 4.2
Doctor 33 30.8 0.3 0 0 0
< 8| Nurse 83 74.0 0.8 0 0 0
S S| PHI 9 8.5 0.1 40 20.4 0.9
T 3| PHM 3 3.3 0.0 6 3.3 0.1
Total 128 116.5 1.2 46 23.6 1.0

Total

(Check-up+HG) 582 926.7 5.25 240 317.6 5.22

2.5 Review of the personnel costs incurred in the check-up process

There are three factors to be considered when calculating the personnel costs’ in implementing

the check-ups:

1)

2)

3)

Determine the cost per check-up participant, by calculating the hourly salary of personnel
engaged in check-ups, and the number of hours spent per check-up participant;

Consider that the personnel cost need not be included as the personnel engaged in the
check-ups already receive a salary for working in the healthcare system, and these check-ups
are a part of their duties;

Determine how the check-up process resulted in an increase of duties that needed extra effort
of the personnel in charge, and if that increase of duties might decrease the quality of their
duty implementation, since having check-ups means that the personnel engaged in these
activities have additional duties on top of their existing duties. In other words, to calculate the
total number of hours that personnel were engaged in check-ups and consider measures that
could be taken to recompense for these extra hours of work, such as the employment of new

staff or providing incentive payments for existing staff.

We will carry out the cost analysis using these different approaches to personnel cost.

As shown in Tables 2 and 3, in Kurunegala District, the personnel costs per check-up participant

and that per health guidance participant were rupees (Rs) 30.6 and Rs. 5.0, respectively, a total of

Rs.

35.6; in Polonnaruwa District, the personnel costs per check-up participant and that per health

guidance participant were Rs. 21.3 and Rs. 1.9, respectively, a total of Rs. 23.2. The difference in

cost results from differences in the personnel used and the time spent on each activity,




In the next section, we will estimate the time that personnel were engaged in the check-ups, and

review the allocation of tasks between personnel.

Table 3 Personnel cost per check-up/health guidance participant

District Monthly iy Kurunegala District Polonnaruwa District

ltem salary rate Total Cost per Total Cost per
hours | participant (Rs) | hours | participant (Rs)
Doctor (grade ii) 28,095 159.6 209.8 11.0 0 0.0
2 | Nurse (grade i A) 17,810 101.2 497.0 16.6 0 0.0
é PHI 15,080 85.7 11.0 0.3 68.3 4.8
o PHM (grade ii) 15,620 88.8 92.4 27| 2258 16.4
Total — — 810.2 30.6 | 294.0 21.3
g Doctor (grade ii) 28,095 159.6 30.8 1.8 0 0.0
§ Nurse (grade i A) 17,810 | 101.2 74.0 2.8 0 0.0
=) PHI 15,080 85.7 8.5 03| 204 1.7
% PHM (grade ii) 15,620 88.8 3.3 0.1 3.3 0.3
= Total — — 116.5 50| 236 1.9
Total (Check-up+HG) = = 926.7 35.6 | 317.6 23.2

X The hourly rate was calculated under the working conditions of 8 hours a day, 22 days a month.

2.6 Estimation of the check-up system based on the study

The details relating to the check-ups undertaken within the study and the allocation of work

between the personnel engaged in the check-ups are shown in Tables 1 and 2. Based on these

data, the averages relating to the implementation of one check-up are shown in Table 4. The

Table presents the time required per check-up session, based on the type of activity, which in turn

is related to specific personnel.

Table 4 An average check-up system

No. of No.of | Required Doctor Nurse PHI PHM

check-up articipants hours

sessions | P p No. | Hours | No. | Hours | No. | Hours | No. | Hours
e 111 3,035 | 194.04 | 119 | 209.8 | 274 | 497.0| 6| 11.0| 55| 92.4
ST 1 27.3 1.7 1.1 19| 25 45(01| 01| 05 0.8
Polonnaruwa 46 1,218 70.25 0 ol o 0| 45| 68.3| 149 | 225.8
System 1 26.5 15 0 o] o 0[10| 15| 32| 49

Next, the check-up plan and past results of its implementation are examined for both districts in

Table 5.



Table 5 Check-up plan and annual results

Kurunegala | Polonnaruwa | This pilot project was established as a
District District . .
5-year check-up implementation plan,
Population aged 40-75 35,983 16,849 targeting the population aged between
= Check-up target ) ]
§ population 24,173 11,596 | 40 and 75 with no past history of
Estimated No. of annual
check-up participants 4,835 2,319 | NCDs.
% No. of annual check-ups 227 91 The plan was implemented in July
(%]
£ [ No. of annual check-up 5674 > 381 2009. Table 5 shows the records for
ZEILEIETE i i from October 2009 to

one year
September 2010. As can be seen, the project has been implemented according to plan in
Polonnaruwa District, while in Kurunegala District the project has been implemented much faster
than planned. If check-ups are continuously conducted in Kurunegala District at the present pace,
the target population will all be covered approximately within 3 and a half years instead of the
planned 5 years. We estimate the costs for the check-up system based on the average check-up
system. The check-up plan as implemented in both pilot districts and the implementation situation

are shown in Tables 4 and 5.

Table 6 Simulation of annual check-up results based on the averages determined by the study

No.of No. of Required Doctor Nurse
Kurunegala check-ups | participants hours No. Hours No. Hours
System Average of study 1 27.3 1.7 1.1 1.9 3.0 5.4
Annual results 227 6,674 385.9 | 250 429 681 | 1,226

No.of No. of Required PHI PHM
Polonnaruwa. check-ups | participants hours No. Hours No. Hours
System | Average of study 1 26.5 15| 10| 15| 32| 49
Annual results 91 2,351 136.5 91 135 291 447

In the Kurunegala System, PHIs and PHMs were included as check-up implementers, but only
accounted for 0.6 personnel (see Table 4) so they were grouped with the nurses in this simulation

exercise.

In the Kurunegala System, a total of 429 hours by doctors and 1,226 hours by nurses were spent
implementing a total of 227 check-up sessions in one year. In the Polonnaruwa System, a total of
135 hours by PHIs and 447 hours by PHMs were spent implementing a total of 91 check-up
sessions in one year. Furthermore, the time spent on Health Guidance implemented after the
check-up is shown in Table 7. As described previously, one of the key points in cost analysis is

how we take this time spent into account in the form of personnel costs.



Table 7 Annual total No. of hours spent on check-ups and Health Guidance by personnel

(estimate)
District Type of job | Check-up HG Total
Doctor 429 64 493
Kurunegala

Nurse 1,226 175 1,401

PHI 135 40 175

Polonnaruwa
PHM 447 6 453

2.7 Cost analysis for check-ups
As we utilized the existing buildings and furnishings for check-ups, and did not purchase anything
new, we do not need to consider their costs. The same approach as applied in this pilot project,

will be adopted in other areas of the country in the future.

All the devices utilized during the project were considered to be variable costs, and the costs per
check-up participant were calculated on the basis of estimated service life (times used). In the
Kurunegala System, blood pressure was often measured using a mercury manometer which the
doctor was already using at the medical facility, but the cost was calculated as that of a digital

sphygmomanometer in this analysis (as this was the chosen method for this project).

We considered that the blood glucose test was conducted on all participants in the Kurunegala
System and 20% of the number of first step participants in the Polonnaruwa System. This too was

calculated as a variable cost.

The initial costs listed in Table 8 are the implementation costs incurred in starting up the project.
As the materials produced for this project can be utilized in other areas and over time, only
printing cost will have to be borne in implementing the check-up nationally in the future. The
number of training sessions for check-up implementers was 3 sessions in Polonnaruwa and twice

in Kurunegala. The extra session in Polonnaruwa was due holding a training session for Step 2.



Table 8 Costs necessary for the implementation of check-ups (the value unit is Sri Lanka rupee)

Iltem Summary Cost I?Qr Remarks
participant

Building Rooms used for check-ups No costs as the existing facilities were effectively utilized.

Waiting room chairs, reception
. desks and chairs i~ . . -
Furnishings Desks and chairs per check-up No costs as the existing facilities were effectively utilized.

item
Scale 5,244 0.54 | Replaced every 10,000 times of use
Height chart 2,500 0.25 | Replaced every 10,000 times of use

Devices Digital sphygmomanometer 8,500 1.19 | Replaced every 10,000 times of use
Glucometer 4,890 1.08 | Replaced every 5,000 times of use
Calculator 250 0.03 | Replaced every year
Blood glucose test tapes i 44.00 | Mmaterials directly used for individual
Needles - 5.50 | participants

Materials Disposable gloves 45 017 1set _used for each check-up

participant?
Given to check-up participants, eg
Hand-outs ) 0 check-up forms
Check-up manual production 333,000
BMI chart production 66,000 W_he_n introducing check-ups in a new area, o_nly the
: printing cost for the necessary copies will be incurred. Rs.
Health promotion poster 229 000 | 900.000 was spent as initial costs of designing te material,
Initial costs | _production ' including the printing cost of Rs. 200,000.
Flip chart production 271,000
Check-up implementer training 114,000 Twice in Kurunegara
" 205,000 3 times in Polonnaruwa

Based on the analysis so far, we will suggest three different costing scenarios are necessary for

considering check-ups given the three different approaches to personnel costs.

In cost analysis, it is necessary to consider not only the actual time the check-up takes, but also
the time taken and cost required for traveling to the check-up site, and the time required by PHM
for recruitment of participants. However, we did not include the time taken by the PHM for
recruitment, as it was considered to be a part of this person’s present Primary Health Care (PHC)

duties.

We also did not think it necessary to include traveling time to the check-up site. In the Kurunegala
system the check-ups were implemented in the relevant personnel’s workplace. Although PHMs
involved in the check-up project had to visit the subject area under the Polonnaruwa System, we
did not consider the traveling time for them either as they also came from the relevant areas. In
the case of the exceptions: 1 support PHI and 2 PHMs who came from other areas, we took the
distance from the MOH office to the Health Centre where the check-up was implemented (an
average 22 Km round-trip), and calculated travel costs. However, we did not look into travel time;
in the future however it will be necessary to make sure that travel costs also include the time

required for travel, as time lost in travel also has an economic cost.



Simulation 1) Calculation of staff salaries per check-up participant

Although all this mone ; ; Unit: Sti Lank
9 Y Table 9 Simulation 1) (Ut S e
was hot actuall spent Kurunegala | Polonnaruwa
y sp I District District
during the pilot Total material cost (CxA) 1,492,924 127,672
implementation, we % Total personnel cost (DxA) 860,559 269,027
o Step 2 (ExB - 117,759
calculated the allocated 2 P _( )
® Traveling cost - 289,080
cost per check-up g Total 2,353,483 803,538
participant by converting Average per participant 98 70
. Training cost 114,000 205,000
the personnel cost into an - » -
E Cost for preparation of 200.000 200.000
hourly rate. Also, the travel €38 | material : :
Total 314,000 405,000
cost by Polonnaruwa Total cost for check-up implementation 2,667,483 1,208,538

personnel was calculated

just for this exercise. In the case of Kurunegala District, Rs. 2,667,000 is necessary for
check-ups for the target population of 24,173 people. In the case of Polonnaruwa District, Rs.
1,208,000 is necessary for the target population of 11,596 people. Based on these results,
when simulating the check-up costs for other districts, initial costs need to be added to
variable costs per participant and multiplied by the target population. For instance, the cost
necessary to implement check-ups for a target population of 20,000 people using the
Kurunegala System is Rs. 97.4 x 20,000 people + Rs. 314,000 = Rs.2,262,000

Simulation 2) Exclusion of costs which do not actually increase spending, such as staff salaries,
from the total
With the assumption that check-ups can be implemented as a new project utilizing the
existing manpower, only the costs that were actually spent on the pilot implementation of

check-ups need to be estimated.

Table 10 Simulation 2) (Unit: Sri Lanka rupee)
ltem KurL_me_gaIa Polonne!ruwa

District District
In Kurunegala District, Rs. " Total variable cost (CxA) 1,492,924 127,672
1,807,000 is necessary for | & | Step 2 (ExB) L 117,759
check-ups for  the target t%; Traveling cost - 289,080
E Total 1,492,924 534,511
population of 24,173 people, and | = An average per participant 62 47
in  Polonnaruwa District, Rs. | | Training cost 114,000 205,000
940,000 is necessary for the ég Fabrication cost 200,000 200,000
. Total 314,000 405,000
target population of 11,596 Total cost for check-up 1 806,986 030,511

implementation

people.
In this case, the cost necessary to implement check-ups of a target population of 20,000

people using the Kurunegala System is Rs. 61.8 x 20,000 people + Rs. 314,000, for a total of
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Rs. 1,555,000. This is the figure that needs to be included in the budget for the check-up

project, if it can be implemented without increasing the number of personnel.

Simulation 3) Review of the costs actually spent and the time spent by personnel

The material and equipment costs directly necessary for the implementation of check-ups and
the training cost for personnel engaged in check-ups are calculated as in Simulation 2.
However, in this case it is necessary to clarify how we view the time spent by personnel for the

implementation of the check-ups.

If check-ups for a target population can be implemented by part-timers, the simplest way is to
calculate the “hourly rate x No. of hours engaged in check-ups” as shown in Simulation 1.
However, the check-up project has been actually promoted based on the idea of utilizing
existing manpower. How much impact the implementation of these pilot check-ups had on
existing workload, and if it increased the burden of people involved unduly is unknown, as this
cost analysis survey did not look into such details. However given that there could have been
such impacts, it is necessary to examine how to recompense for the hours spent on

check-ups in some form or other.

Table 11 Time spent on the implementation of check-ups

District Type of job Annually p;)iﬁgﬁt)n The total time spent on check-ups, based on
Kurunegala Doctor 493 hours 1,785 | the type of personnel, is shown in Table 11.
227 times a

year Nurse 1,401 hours 5074 | A lot of personnel are involved in these
Polonnaruwa PHI 175 hours 863 | check-ups. For instance, personnel at 9
R UGB R PHM 453 hours 2234 | facilities

carry out the check-up sessions about twice a month in Kurunegala. In Polonnaruwa,
check-up sessions are conducted once or twice a month in 23 PHM areas. In this system,
personnel share the duties and so individuals are not overly burdened. In both systems, in
general, efficient approaches have been introduced to carry out the check-ups without

increasing manpower.

However, in order to keep the motivation of the existing personnel high and continue the
project, it is necessary to examine alternative ways to cover the extra work involved in
providing the check-up sessions. One way would be to calculate the workload involved and
allocate new personnel: this would involve including in the budget, personnel costs using the
hourly rate of personnel as calculated using simulation 1. The alternative would be to add this

cost to simulation 2 in the form of incentive payments to existing personnel. In addition, in the
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case of the PHMs in Polonnaruwa the travel costs would also need to be included in the
budget.

Table 12 Disaggregated cost information relating to implementation of check-ups

Item Kurunegala District | Polonnaruwa District | Table 12 provides disaggregated

Check-up target ) .

A | population 24,173  People 11,59 People | costing data relating to the
\S/tef) EISUbJetCtS - 2319 People | check-ups as determined in this

ariable costs

c per participant 61.76 Rs 1101 Rs study as such information could be
Personnel cost

D per participant 356 Rs 232 Rs utilized for various simulations and
Blood glucose . . .

E | (step zg) - 50.78 Rs cost-benefit exercises in the future.
Traveling cost per )

F | session 660 Rs.

G | Training cost 114,000 Rs 205,000 Rs

H | Fabrication cost 200,000 Rs 200,000 Rs

I | No. of doctors 1,785 Hours

J Y- @if et 5,698 Hours
spent by nurses
PHI hours 863 Hours

L | PHM hours 2,234 Hours

2.8 Costs incurred by participants in having the check-up

[ Survey method]

In order to figure out the costs incurred by check-up participants, a survey was conducted for 400
participants each, a total of 800 participants in both districts. The surveyed areas were
Narammala and Alawwa in Kurunegala District and Medirigiriya in the Polonnaruwa District and

the numbers of subjects surveyed in each area are shown in Table 13.

Table 13 No. of survey subjects

MOH area No. of survey Ratio The questionnaire included issues such as age,
subjects . . .
NEATTER 250 people 31.2% gender, occupation, highest level of education
Alawwa 150 people 18.8% achieved, family income, the number of family
Medirigiriya 400 people 50.0%

Total 800 people 100.0% members living together, the method and cost of
. (0]

traveling to and from the check-up site, the cost
of lunch incurred by attending the check-up, and any income lost by the participant or the family

due to the check-up.

[Preliminary survey results]

We are presently carrying out a detailed analysis of these survey results. Therefore, in this report
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we will provide only the preliminary results here, such as the types and amounts of costs incurred

by check-up participants.

Table 14 Costs incurred by participants to have a check-up (Rs.)

o Median Interquartile | The costs directly incurred by
District range

participants in having a check-up are

Kurunegala (n=329) 84.00 30.00-130.00 shown in Table 14. The main cost

and the check-up implementation facility. The costs also included the cost of lunch as they usually
eat lunch at home but had to eat out in order to participate in the check-up. There were sizeable
differences in the findings between the districts, such as the number of people who had to pay
such costs (Kurunegala 329 people (329/400; 82%), Polonnaruwa 92 people (92/400; 23%), and
the amount of costs incurred (Polonnaruwa Rs. 40 and double that in Kurunegala (Rs. 84). The
reason for this difference in costs is the difference in systems: Check-up participants had to travel
to major health facilities in the Kurunegala System, but check-up implementers visited and

conducted check-ups in the area where participants lived in the Polonnaruwa System.

Table 15 Income loss for participants as a result of having a check-up (Rs.)

District Median Interquartile | Taple 15 shows costs relating to
range -
Kurunegala (n=65) 325.00 150.0-450.0 | Participants who had to take a day off
for the check-up. In most cases, the
Polonnaruwa (n=15) 250.00 200.0-825.0 P

loss of income was for participants
themselves, but the data also includes income losses in the case of accompanying family
members — if this occurred. As the target areas in both districts have a high ratio of farmers, and
approx. 70% of the study subjects were women, the relevant nhumber was only 65 people
(65/400;16%) in Kurunegara and 15 people (15/400;4%) in the Polonnaruwa District.

The data relating to the costs incurred by the health system in implementing the check-up
systems and the costs borne by the participants in the check-ups in accessing such a service in
the two districts are presented above. This cost information will be utilized in carrying out more
detailed analyses below.

3 Costs of lliness study

Calculating costs of illness is important in this study because if patients are not screened and

early intervention undertaken patients will end up with episodes of hospitalization that are
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expensive to both health system and households.

3.1 Study method

[ Target diseases within the study]

As originally stated, the NCD Prevention Project Goal is “To establish an effective and efficient
implementation strategy for the prevention of Non-Communicable Diseases (Diabetes,
hypertension, Ischemic heart disease, stroke and dyslipidemia). The study targeted 4 types of
illness: @ Cerebro-vascular accident 2 Myocardial infarction 3 Ischemic heart disease and @
Diabetes mellitus. Hospitalization costs resulting from these types of illness were calculated in

this study.

[Direct costs]

The target hospitals were Kurunegala Teaching Hospital (TH Kurunegala) (1535 beds) and the
Dambadeniya Base Hospital B (BH Dambadeniya) (169 beds) in the Kurunegala District and the
Polonnaruwa General Hospital (GH Polonnaruwa) (603 beds) and the Medirigiliya Base Hospital
B (BH Medirigiliya) (191 beds) in the Polonnaruwa District. We analysed 30 Bed Head Tickets
(BHT - patient medical records) from each district and 60 for each illness to calculate the
hospitalization cost. As step-down cost accounting (see Annex 4) had already been introduced in
two hospitals in the Northwestern Province, TH Kurunegala and BH Marawila and monthly data
were available in tabulated form for these hospitals, we decided to utilize this cost information as
proxies in calculating basic hospitalization costs (accommodation costs) and for cost of diagnostic

testing, for the four hospitals in our sample.

[ Direct and Indirect costs to patients]

We estimated the direct costs to patients such as travel cost and the indirect cost due to loss of
earnings due to hospitalization. These costs were calculated based on the distance between
home and the medical facility, unofficial hours spent on nursing care, and the duration of days-off
work. As such data can only be obtained by interviewing patients, the 243 interviews (TH
Kurunegala 85, BH Dambadeniya 37, GH Polonnaruwa 96, BH Mwedirigiriya 25) were carried out

by research assistants. See Table 20

3.2 Costs of lliness incurred by hospitalization

[BHT analysis]

The number of BHTSs studied at the four target hospitals is shown in Table 16. Initially, we planned
to analyse 20 BHTs from each of the tertiary care institutions (the Teaching Hospital and the

General Hospital) and 10 BHTs from each of the secondary care institutions (the Base Hospitals).
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However, as we could not obtain a sufficient number of BHTs for stroke and Myocardial infarction
from the secondary care institutions, we decided to increase the data from the tertiary care

institutions. Thus, we analysed 60 cases for each type of iliness, ending with a total of 245 BHTs.

Table 16 No. of BHTs in the target iliness-based and hospital-based study

Diagnosis Ul Eirl GH, 2, Total
9 Kurunegala Dambadeniya Polonnaruwa  Medirigiriya
Cerebro-vascular
accident 23 07 28 02 60
Myocardial 20 10 27 04 61
infarction
Ischemlc heart 21 12 20 10 63
disease
Diabetes mellitus
20 10 20 11 61
Total 84 39 95 27 245

We started the BHT analysis by extracting the information on medical treatment and drugs as
listed in the BHTs. We then categorized the data as tests, medical materials, injections, drugs and
the duration of hospital stay. By applying the step-down cost accounting data and other data
specifically collected for this study, we calculated the costs required for hospitalization per BHT, or

in other words per patient.

[Cost data used in the analysis]

We applied the costs from the Central Medical Supply in costing the drugs and medical materials
actually utilized by patients for this analysis. Other costs, such as inpatient accommodation costs
and diagnostic testing costs were calculated based on records from step-down cost accounting at
TH Kurunegala and BH Marawila for the relevant period. Table 17, for instance, shows the
accommodation cost per day per patient who was admitted to an internal medicine ward at
Marawila Hospital. This cost includes personnel costs, utilities, overhead costs and costs for

hospital management. This is considered the cost of hospitalization, excluding treatment costs.

The cost of hospitalization for the entire iliness episode is calculated by multiplying the per- day
cost (Rs. 854.72) by the duration of hospital stay as reported in the BHT from the secondary care
institutions. We used the data from TH Kurunegala for calculating the cost of hospitalization for

General Hospital Polonnaruwa (tertiary care hospital) as well.
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Table 17 Basic cost of hospitalization per internal medicine patient per day at BH Marawila (for
2009)

yaoos | Peromel | Materd | Recurent | absobed | 2% | i cons | CootPer 152 e e

(Rs) (person) (days) day (Rs)
January 977,867 351,929 119,726 203,792 | 1,653,314 735 2,249.4 1,672 988.8
February 1,017,180 60,384 61,442 151,160 | 1,290,167 627 2,057.7 1,385 931.5
March 1,017,680 90,566 66,983 176,902 | 1,352,132 754 1,793.3 1,585 853.1
April 856,170 83,124 51,457 130,471 | 1,121,221 718 1,561.6 1,422 788.5
May 1,108,636 81,047 43,243 149,078 | 1,382,003 810 1,706.2 1,682 821.6
June 940,909 60,932 42,528 149,171 | 1,193,540 841 1,419.2 1,769 674.7
July 844,259 71,495 40,457 149,307 | 1,105,518 839 1,317.7 1,670 662.0
August 1,019,764 77,685 44,293 186,903 | 1,328,645 629 2,112.3 1,424 933.0
September| 1,179,839 77,146 65,802 191,525 | 1,514,312 618 2,450.3 1,495 1,012.9
October 1,063,201 77,660 41,917 166,700 | 1,349,478 752 1,794.5 1,651 817.4
November 1,041,264 101,102 40,772 163,243 | 1,346,382 675 1,994.6 1,349 998.1
December 858,337 89,469 42,864 150,756 | 1,141,427 758 1,505.8 1,356 841.8
Total 11,925,106 1,222,540 661,484 | 1,969,007 | 15,778,138 8,756 1,802.0 18,460 854.7

Investigation | Cost (Rs)

X-ray 142.62
ECG 130.97
Laboratory 365.14
Blood Bank 25.20

As a result of the step-down cost accounting conducted at BH Marawila, the cost per diagnostic
test can also be calculated as shown in the Table on the left. This calculation includes the salaries
of personnel working in each department, material costs such as chemicals and X-ray films,
electricity cost, and the costs incurred in hospital management. However, these costs were only
limited to running costs, and the depreciation of the building, equipment and medical devices
were not taken into account. In calculating the basic cost of hospitalization as well the

depreciation of buildings and equipment were not included.

[Hospitalization costs]

Using the procedure explained in the previous pages, the cost per inpatient was calculated by
type of illness. We tabulated the individual BHTs based on type of illness, and the results are
presented as the median instead of the mean, as this measure is less influenced by outliers and

the interquartile ranges of the distributions.
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With regard to Cerebro-vascular accidents and Myocardial infarction, the costs at TH Kurunegala
were relatively high. This is because special wards have been established at TH Kurunegala for
these illnesses so more serious patients might have been hospitalized in this location, or more

advanced care might have been provided to inpatients here, compared to the other hospitals.
The median treatment cost per inpatient and the median duration of hospital stay by type of iliness

are as follows:

Cerebro-vascular accident: Rs. 5,800 (3 days), Myocardial infarction: Rs. 9,100 (4 days),
Ischemic heart disease: Rs. 6,000 (4 days), Diabetes mellitus: Rs. 5,500 (4 days).

Please refer to Tables 18 to 21 for the cost per type of iliness by hospital.

Table 18 Hospitalization cost per Cerebro-vascular accident patient

Hospital Median cost Interquartile range izelEn BIrEion
of stay
TH, Kurunegala 11,317.74 8564.10-17042.41 6
BH, Dambadeniya 3,071.76 1488.67-3344.74 3
GH, Polonnaruwa 4,259.85 3534.02-5532.18 2
BH, Medirigiriya 8,456.65 8456.65-8456.65 55
Total 5,836.56 3674.12-10192.55 3

Table 19 Hospitalization cost per Myocardial infarction patient

Median duration

Hospital Median cost Interquartile range of stay
TH, Kurunegala 11,695.44 10225.90-16116.43 4.5
BH, Dambadeniya 8,424.51 7744.07-11207.62 5.5
GH, Polonnaruwa 9,065.51 8165.12-9805.77 4
BH, Medirigiriya 4,182.27 3446.63-5525.86 3
Total 9,065.51 7915.84-11006.33 4
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Table 20 Hospitalization cost per Ischemic heart disease patient

Median duration

Hospital Median cost Interquartile range of stay
TH, Kurunegala 3,967.13 3242.67-8770.08 3
BH, Dambadeniya 6,189.69 3233.45-7250.27 4
GH, Polonnaruwa 6,721.17 5829.48-7987.18 3.5
BH, Medirigiriya 4,879.93 4232.06-5710.18 4
Total 5,967.58 3922.86-7669.58 4

Table 21 Hospitalization cost per Diabetes mellitus patient

Median duration

Hospital Median cost Interquartile range of stay
TH, Kurunegala 6,631.46 2750.24-8705.12 4.5
BH, Dambadeniya 5,242.30 2864.02-7518.12 4.5
GH, Polonnaruwa 5,670.02 5228.54-8282.96 3
BH, Medirigiriya 4,829.28 2371.42-6795.99 4
Total 5,462.44 4227.22-7860.67 4

3.3 Analysis of household costs of hospitalization

[ Survey method]

We conducted a survey on costs incurred due to hospitalization and the opportunity loss from

such an event. The survey involved 243 inpatients who had been admitted to the selected

hospitals due to lifestyle-related diseases.

Table 22 No. of surveyed patients per hospital

No. of

Data was collected on age,

gender, occupation, the

District Hospital . Ratio
subjects

TH, Kurunegala 85 people 35.0%

Kurunegala _
BH, Dambadeniya 37 people 15.2%
GH, Polonnaruwa 96 people 39.5%

Polonnaruwa

BH, Medirigiriya 25 people 10.3%
Total 243 people 1?,2'0

highest level of education,
family income, the number of
family =~ members  living
together, the method and
cost of traveling to and from

the medical facility, any loss

of income for the participant or the family due to the hospitalization, the cost of meals, the cost of

diagnostic testing conducted at private medical institutions, and other costs incurred due to

hospitalization.
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[A summary of the survey results]

Here we will provide a summary of the costs incurred by an inpatient and their family as a result of

hospitalization.

Table 23 Travel cost incurred due to hospitalization (Rs.)

District Median Interquartile | The main cost incurred due to
range hospitalization is the travel cost to
Kurunegala (n=122) 400.0 60.0-1000.0
Polonnaruwa (n=121) 362.0 180.0-750.0 | visit the hospital. Travel costs can
Total 390.0 100.0-800.0

be divided into that spent by the

patient and the family. Table 23 shows the total traveling costs incurred by patients.

Table 24 Travel cost incurred by the patient’s family for hospital visits (Rs.)

District Median Interquartile | Table 24 shows the total traveling
range cost spent by the patient’s family
Kurunegala (n=122) 506.0 200.0-1112.5
Polonnaruwa (n=121) 525.0 300.0-885.0 | to visit the patient in hospital.
Total 510.0 264.0-950.0

We can add the costs spent by inpatients and their families in the course of hospitalization. In
addition, we can also add the potential income loss which occurs due to the hospital stay. Table 25
shows the total of the direct and indirect costs incurred by patients and their families as a result of

hospitalization: Rs. 3,036 in the Kurunegala District and Rs.2,165 in the Polonnaruwa District.

Table 25 Impact of hospitalization on household finances (Rs.)

- . Interquartile
District Median range
Kurunegala (n=122) 3,036.5 1722.0-5725.2
Polonnaruwa (n=121) 2,165.0 1285.0-3460.0
Total 2,640.0 1450.0-4520.0

4 Future Activities

These cost analysis-related activities were carried out based on the contents of the First
Conference conducted by the Cost Analysis Sub-working Group of the NCD prevention project
(held on 18" December 2008 at the NCD Conference Room of the Ministry of Health). An outline
of the discussions is as follows:

@ This sub-working group will analyse the intervention strategy, focusing not only the costs

directly incurred by the implementation of check-ups, but also from the viewpoint of the costs
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for treatment for NCDs (costs that can be averted with screening) and the socio-economic
factors that affect households, in order to examine the effectiveness and efficiency of the
NCD intervention strategy.

@ High costs are incurred in the treatment of NCDs and it is important to calculate these costs.
The data obtained through routine step-down cost accounting in some hospitals in the North
Western Province will be utilized in costing treatment in the pilot area.

@ As the discussion proceeds, the fields to be reviewed need to be narrowed (treatment cost,
check-up cost and opportunity loss) and more in-depth discussions need to be held on these
fields.

@ The Ministry of Health and Provincial Health Authority need to take the lead on the matter of

budget allocations in order to promote cost accounting in the healthcare field.

® A project to promote step-down cost accounting will be carried out in hospitals in the North
Western province, with the support of JICA, from July 2008 to March 2009. We can expect a
synergy effect by mutually collaborating with NPP.

The next step will be discussions based on Health Economics involving a Cost Benefit Analysis

(CBA), which will be conducted after proceeding with the analytical work listed above.

The objective of CBA is to compare various social costs and benefits from various interventions,
or alternatively the option of “not doing anything”. When reviewing the costs and benefits,
although the cost spent on check-ups can be easily calculated, it is necessary to determine the
number of cases prevented (prevention rate) as a result of having a check-up. This enables the
comparison of costs and benefits, and the calculation of socio-economic costs to health system
and households. These costs are likely to increase significantly if NCD prevention measures are

not implemented.

20



Annex 1

1. Screening

cu_od

NCD Checkup Observational Report <Ver.3>

Date of Checkup (YY/MM/DD): 2011/01/18

Name o

h Facility: mala-

Name of reporter: Dr. W.R.GK.Bandara.

Recruitment Method (by area PHM, by community volunteer, | PHM [¢1V)] & WITHOUT
by poster at OPD, without recruitment etc) RECRUITMENT(02)
Time Starting Time 8.00A. M.
End Time 9.45A.M.
Implementer No. of health staff who conducted screening Health staff : 02(02-Nurses)
) _ Doctor : 01
No. of volunteers who helped screening 00
Result Serial No. From _1136 to __ 1147
Total No. of eligible* participants (age 40-75 | Participants recruited: 10(M:03/F:07)
without any past history of lifestyle related | Participants without recruitment:
disease) 01(M:00/F:01)
Total No. of participants under 40 years old or | 01 '
over 75years old
Total No. of participants with past history (any | 00
age)
No. of people who had BMI>=23* M:00 / F:01
No. of people who had BP>=140/90 mmHg* M:01 / F:00
No. of people who had BP>= 220/120mmHg* 00
(Kindly write down the action which was taken by
doctor on the checkup day)
No. of people who had FCBG>= 110mg/dl* M:02 / F:02
No. of people who had FCBG >=350mmHg* | 00
(Kindly write down the action which was taken by
doctor on the checkup day)
Referred cases | No. of people referred within the institution on the | 00
checkup day*
Reason for refer*

21




No. of cases admitted into the health institution* | 00
Reason for admission*
Equipment, Kindly write down NO
Consumables, | (1) Any trouble happened,
Paper material | (2) Action taken on the day, and
(3) Suggestion for future
*: Count on}y result of target (eligible) participants.
2. Health Guidance
Starting Time 9.45A.M.
End Time 10.45A.M.
Designation of Implementer TWO NURSING OFFICERS
No. of participants 12
If other material was used in addition to or instead of flip chart, | NO
kindly write down (ex: Video tape prepared by nursing sister etc)
Topics Covered Result of screening YES
(Tick the topics covered, Keep blank | (How to read the results)
if the topic was not covered)) Physical Activity YES
Diet YES
Tobacco YES )
Others (Specify it) MENTAL HEALTH AND ALCOHOL.

Questions and comments rmsed by participants
(Kindly write down at least three in case there are many questions

and comments)

ABOUT GASTRITIS.

3. Other Observation

«ABOUT THE TREATMENT FOR DM AND THE COMPLICATIONS OF DM.

*ARYURVEDIC MEDICINE FOR DM.
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Annex 4

The step-down cost accounting system here involves three levels
of classification: from the more general to the more specific in
allocating costs to final Cost Centres.

A Cost Centre can be defined as “a production or service location,
function, activity or item of equipment for which costs are
accumulated”.

The analysis of hospital costs was designed to accumulate costs by
department or Cost Centre. The Cost Centres demarcated in this
analysis were of three types:

Overhead Cost
overheads (to accumulate overhead costs i Centre
including administrative costs that are then sha C
red out among the patient-related Cost Intermediate E
Centres ); intermediate (those that provide (CEECETE t
support, e.g., diagnostic services , to the final
Cost Centres) and final (example medical | FiE'ZLfrZ“
departments that provide” fina

Ill

services - - - - - - -

directly to patients, e.g., wards, outpatient

clinics).

DIAGRAMMATIC IMAGE OF STEP-DOWN COST ACCOUNTING

The ‘step-down’ approach is used, whereby costs are allocated to
Cost Centres starting with each Cost Centre’s direct costs and then
apportioning the indirect costs, making sure that each cost is
ultimately allocated to the relevant final Cost Centre.

Source: Resource book 1 Cost Accounting, Final report Volume2,
The Development Study on Evidence-Based Management for the
Health System in Sri Lanka, September 2007, Global Link
Management, Inc.
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1 Introduction

1.1 Background

Non-Communicable diseases (NCDs) are a priority public health problem in Sri Lanka. Ischaemic
heart disease has been the commonest cause of death in hospital over the last three decades
(Ministry of Health, 2008). The number of reported cases of Ischaemic heart disease and
Myocardial infarction is increasing annually (Constantine et al., 1999). Cerebro-vascular events
are among the six leading causes of death (Gunawardena, 1999). Hypertension and Diabetes are
the commonest chronic diseases seen in the ambulatory care setting. Rates of hospitalization due
to these two conditions are observed to be rapidly increasing (Premaratne et al., 2005). High
prevalence of insulin resistance and type 2 Diabetes mellitus in South Asians is well documented

and is considered to be an important cause of elevated vascular risk (Tziomalos et al., 2008)

Screening is one of the strategies adopted worldwide for prevention of NCDs. Screening can be
used in both primary prevention and secondary prevention. Early detection and modification of
risk factors is a strategy of primary prevention. The subjects are free of disease at this point in
time, but they may have risk factors for development of NCDs. A screening programme will
actively look for risk factors and form a basis for appropriate lifestyle modification activities
implemented at both population and individual levels to control these risk factors. Screening for
early identification of NCDs is a strategy of secondary prevention. In this strategy, subjects are
screened for asymptomatic disease using simple and quick screening methods. Those detected
to have the disease(s) can be referred for treatment and follow-up, which will control progression
of the condition and improve patient outcome through preventing complications. Multiple
screening methods incorporated into a single screening programme targeting both risk factors

and asymptomatic disease is appropriate for population level screening in Sri Lanka.

1.2 Non-communicable disease Prevention (NPP) Project

The Non-communicable Disease Prevention Project (NPP) currently conducted by the Ministry of
Health and funded by the Japan International Cooperation Agency has a component on screening
the general population for NCDs and risk factors. This component is currently implemented in the
Medirigiriya Medical Officer of Health (MOH) area in the Polonnaruwa district and Alawwa and
Narammala MOH areas in the Kurunegala district by regional health authorities. Members of the
general population aged between 40-75 years who reside in the three MOH areas, are invited to
participate in the screening programme (health check-up). Appointments for the check-up are
issued by the public health field staff or health staff of hospitals. Check-ups are conducted at a

centre close to the participants’ residence. At the check-up, screening for hypertension, obesity
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and Diabetes mellitus is conducted. Screened subjects who are positive are referred for medical
care and follow up in the referral centres in the district where specialist care is available. Health

education on prevention of NCDs is given in-group sessions.

1.3 Justification

The health check-up programme requires considerable resources for its implementation. Cost of
in-service training of health staff, maintaining overheads and provision of technical support are
important elements of the programme’s cost. Continued implementation and expansion of health
check-ups should be based on its ability to improve the outcomes of targeted NCDs, contributing
to cost containment in curative and rehabilitative care. To evaluate the effectiveness of the health
check-up programme, estimates of the household cost of participation in the health check-up as
well as the cost of managing important NCDs in hospital and the economic burden of
hospitalisation on the household (the outcomes that could result from the alternative scenario of
non-screening) are prerequisites. The systemic cost of conducting the health check-ups is

presented in the paper by T. Sugimoto in this same compendium.

1.4 Objectives

This study is undertaken with the following objectives

1.5 General Objective:

To determine the household cost of participation in the health check-up component of the NCD
Prevention Project (NPP) and

To determine the household and health system cost of hospitalisation for selected NCDs in

referral hospitals in the Polonnaruwa and Kurunegala districts

1.6 Specific Objectives:

1 To determine the direct and indirect household costs of participation in health check-ups.

2 To determine the direct and indirect household costs of hospitalisation for selected
non-communicable diseases i.e. Diabetes mellitus, Myocardial infarction, Ischaemic heart
disease and Cerebor-vascular in selected referral hospitals in the Polonnaruwa and

Kurunegala districts.

3 To determine the cost incurred by the hospital/state health sector for treatment of selected
non-communicable diseases i.e. Diabetes mellitus, Myocardial infarction, Ischaemic heart
disease and Stroke in selected referral hospitals in the Polonnaruwa and Kurunegala

districts.
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2 Methods

2.1 Study design:

This study is a descriptive cross sectional study with two components.

Component one: This component was conducted prospectively in health check-up centres in the
Polonnaruwa and Kurunegala districts. Participants of the health check-up programme were the
study subjects. Data were collected by trained pre-intern medical officers using an
interviewer-administered questionnaire in Sinhala. Different household cost components were

identified. Both direct and indirect costs of participating in the health check-ups were assessed.

Component two: This component was conducted prospectively in four referral hospitals
including the main hospitals in the two districts. Patients admitted for treatment of the diseases of
interest were followed up during their entire hospital stay. The household cost of hospitalisation
was estimated based on data obtained from interviews with patients and/ or relatives/carers. Data
on clinical management of the patients were extracted from the Bed Head Ticket as well as from

health personnel involved in the treatment of the patient.

2.2 Study setting:
Component one was conducted in health check-up centres in Medirigiriya, Alawwa and
Narammala MOH areas. Component two was conducted at the General Hospitals, Kurunegala

and Polonnaruwa and Base Hospitals, Dambadeniya and Medirigiriya.

2.3 Study period:

The study was conducted from August to December 2010.

2.4 Study population:
Component one: Participants of the NPP health check-up component in the Medirigiriya,

Alawwa and Narammala MOH areas

Component two: Subjects who received in-patient care in the relevant hospitals during the
period between August and December 2010, for the following conditions:

1. Cerebro-vascular

2. Acute Myocardial infarction
3. Ischaemic Heart Disease
4

Diabetes mellitus
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Stroke/ Cerebrovascular Accident

Inclusion criteria: Patients who presented with weakness or sensory loss of a side of the body and

diagnosed to have a stroke during this admission

Exclusion criteria:

1. Patients who developed complications due to unrelated conditions during their hospital stay.
2. Patients who had a prolonged hospital stay due to any other reason (hospital acquired
infections etc.)

3. Patients who were transferred to other hospitals/healthcare institutions for further management
or patients who left against medical advice

4. Patients who died during hospitalisation

Acute Myocardial Infarction

Inclusion criteria: Patients admitted due to acute Myocardial infarction (M) and required treatment

with thrombolytic therapy (streptokinase/low molecular weight heparin) and completed treatment.

Exclusion criteria:

1. Patients who developed complications of MI such as heart failure/arrythmias during their
hospital stay

2. Patients who have a prolonged hospital stay due to any other reasons (hospital acquired
infections etc.)

3. Patients who are transferred to other hospitals/healthcare institutions for further management
or patients who left against medical advice

4. Patients who died during hospitalisation

Ischaemic Heart Disease

Inclusion criteria: Patients with a past history of ischaemic heart disease who presented at the
hospital with chest pain and were diagnosed to have ischaemic heart disease but not an acute
Myocardial infarction during this episode of chest pain or during this admission

Exclusion criteria:

1. Patients who developed complications of other unrelated co-morbid conditions during

their hospital stay that needed special care (e.g. surgical procedures)
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2. Patients who did not complete the entire period of treatment (e.g. patients who left
against medical advice)

3. Patients who were transferred to other hospitals/healthcare institutions for further
management

4. Patients who died during hospitalisation

Diabetes mellitus

Inclusion criteria: Patients who presented due to a complication of Diabetes mellitus that required

hospitalisation

Exclusion criteria:

1. Patients who developed complications due to unrelated conditions during their hospital stay.
2. Patients who had a prolonged hospital stay due to any other reason (hospital acquired
infections etc.)

3. Patients who were transferred to other hospitals/healthcare institutions for further management
or patients who left against medical advice

4. Patients who died during hospitalisation

2.5 Sample size:
Component one: Indirect (opportunity) cost of participation was assumed to be 50% of the total
household cost. For the calculation of the sample size this assumption was used.
Using the formula:

n =2’ p(l-p) d?

where Z°, »is 1.96 corresponding to the two sided alpha error of 5%

p is the proportion of indirect cost

d is one half of the confidence interval of the estimated proportion assumed to be 0.05.
Substituting these values, the minimal required sample size n = 384

The sample size was rounded off to 400. Four hundred participants were sampled in each district.

Component two: Considering the feasibility of obtaining patients fulfilling inclusion criteria it was
decided to sample 30 patients with each of the four conditions from each district. The proposed
sample consisted of minimum of 20 patients from the main hospital of the district and 10 patients

from the Base Hospital.
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Polonnaruwa Kurunegala

Condition GH BH TH BH Total
Polonnaruwa | Medirigiriya | Kurunegala | Dambadeniya
Ml 20 10 20 10 60
IHD 20 10 20 10 60
DM 20 10 20 10 60
CVA 20 10 20 10 60
2.6 Sampling:

Component one: The participants were sampled consecutively at consecutive check-up
sessions. All the check-up centres were visited and efforts were taken to recruit all the participants

present on that day.

Component two: The patients were consecutively sampled considering inclusion criteria

identified for each type of disease until the required sample size was obtained.

2.7 Data collection instruments:

Component one: This was an interviewer-administered questionnaire developed in Sinhala
(Annex 1). This was pre-tested among participants of the Ragama Health Study Clinic at Faculty
of Medicine, Ragama, in August 2010. Main variables were: basic information of the participant,
cost of travelling, lost income by the participant and the family and the cost of food and other

expenses incurred due to screening visit.

Component two: 1. An interviewer-administered questionnaire developed in Sinhala (Annex 2)
was used for collecting data on the household cost of hospitalisation. This has been used in a
previous study (Kasturiratne et al, 2005). Main variables were cost of travel, lost income by the
person(s) accompanying the patient or family companion, cost of keeping a companion, cost of
medications and investigations obtained from the private sector, cost of special food and other
miscellaneous costs.

2. The data collection instruments were data extraction forms developed for each condition
studied (given in Annex 3, 4, 5, 6). All cost components incurred in treating each of the selected
conditions in hospital were identified (e.g. length of hospital stay, cost of medication, cost of
investigations performed on the patient etc.) through expert opinion surveys. Information required
in determining each of these cost components was then identified and included in the data
extraction forms. The forms were pre-tested and modified according to the findings of the pre-test

conducted in July 2010.
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2.8 Data collection:
Component one: Data collection was conducted over a period of three months by pre-intern
medical officers. They visited the health check-up centres and conducted sampling of participants

and data collection.

Component two: Data collection was conducted over a period of three months by pre-intern
medical officers. They visited the medical wards of the hospitals and conducted sampling of
participants and data collection. Information needed to estimate the household cost of
hospitalisation was collected using the interviewer-administered questionnaire.

The information needed to determine the cost of treatment incurred by the hospital and the health
system were extracted from the BHT. Clinical opinions were sought from the clinicians for

estimating certain cost items.

2.9 Data analysis:

Questionnaires and data extraction forms were checked for completeness before data entry. Data
were entered in Epi Data 3.1b and analysis was done using SPSS version 16. The cost of each
item was determined and added up to calculate the cost of each component. Then the total cost
incurred was calculated. Costs were usually described using median and interquartile range. In

some situations median and range was used to describe the data.

2.10 Administrative considerations:

Permission to conduct the study was obtained from provincial and regional health authorities of
the two districts as well as the heads of institutions where the study was conducted. Permission
was also obtained from the Consultant Physicians in charge of each ward from which patients

were recruited for component 2.

2.11 Ethical considerations:

Component one: Individuals were recruited only after informed written consent (consent form -
Annex 7) was obtained and the data collected was used only for the purpose of research. They
were informed that their participation was entirely voluntary and that their decision to participate or

not would not affect the services provided at the check-up and their subsequent follow-up.

Component two: Patients were recruited only after informed written consent was obtained from
the patient (consent form- Annex 8). When the patient was unable to give consent due to being
too ill, consent was obtained from a first degree relative. They were informed that their

participation was entirely voluntary and that their decision to participate or not would not affect the
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management of their condition. As some of the conditions under study could potentially be life
threatening, care was taken to avoid disturbing the patient during data collection. In situations
where the patient was too ill to answer, an informant was identified to provide information on the
household cost of hospitalization. This informant was a family member or a person named by the
patient’s family. All personal information documented in the BHTs were treated as confidential

information.

3 Results

3.1 Cost of participation in the health check-up programme of the NPP Project

This component was conducted on a sample of 800 participants comprising 400 participants from
each of the two districts. In Kurunegala district the project was conducted in two MOH areas.
Participants were recruited consecutively from screening clinics held during the period of data
collection. Fewer participants and clinic sessions were observed in Alawwa, as reflected in the
number recruited.

Distribution of participants by MOH area is given in Table 1.

Table 1 Distribution of participants by MOH area

District MOH area Number of participants Percentage
Kurunegala Narammala 250 31.2
Alawwa 150 18.8
Polonnaruwa Medirigiriya 400 50.0
Total 800 100.0

Participants in Kurunegala district travelled a greater distance to the check-up centre compared to
participants in Polonnaruwa district. Distance travelled by participants in each district is shown in
Table 2.

Table 2 Distance to the check-up centre by district

Distri Distance to check-up centre (km)
Istrict : . .
Median (interquartile range)
Kurunegala 3 (2.0-5.0)
Polonnaruwa 1.5 (0.5-2.0)
Total 2.0 (1.0-3.0)

Majority of the participants were between 50 to 59 years of age. Age distribution of the

participants is given in Table 3.
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Table 3 Age distribution of the participants

Age category Number Percentage
<40 years 15 1.9
40-49 years 260 32.5
50-59 years 307 38.4
60-69 years 164 20.5
2 70 years 54 6.8
Total 800 100.00

Study participants were predominantly female, comprising 68% of the total sample. In Kurunegala

females comprised 79.7% of the sample compared to 62.3% in Polonnaruwa.

Table 4 Sex distribution of the participants

Sex category Number Percentage
Male 257 32.1
Female 543 67.9

Total 800 100.00

Occupations were classified according to International Standard classification of Occupation
(ISCO). The largest occupational group participating in the check-up were agricultural workers
(22.2%). Few people were engaged in sedentary occupations. The distribution of participants by

occupational group is given in Table 5.

Table 5 Distribution of participants by occupational category

Occupation category Number Percentage

Legislators, senior officials and managers 0 0
Professionals 9 1.1
Technicians and associate professionals 10 1.3
Clerks 6 0.8
Service and shop and market sales workers 27 3.4
Skilled agricultural and fishery workers 178 22.2
Craft and related workers 20 2.5
Plant and machine operators and assemblers 14 1.7
Elementary occupations 37 4.6
Unemployed 499 62.4

Total 800 100.0

Approximately 71% of the participants were educated above grade 8 in Kurunegala district as
compared to 48% in Polonnaruwa district. Only 0.7% of the participants had received higher
education. The group who had not received any formal education comprised 2% in Kurunegala
district compared to 7.2% in Polonnaruwa district. The educational level of the participants by

district is given in Table 6.
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Table 6 Distribution of participants by educational level and district

District Educational level Number Percentage
No formal education 8 2.0
< Grade 5 47 11.7
Passed Grade 5 63 15.7
Kurunegala Passed Grade 8 130 32.6
Passed G.C.E Ordinary Level 86 21.6
Passed G.C.E. Advanced Level 63 15.7
Higher education 3 0.7
Total 400 100.0
No formal education 29 7.2
< Grade 5 102 25.5
Passed Grade 5 78 19.6
Polonnaruwa Passed Grade 8 121 30.2
Passed G.C.E Ordinary Level 58 14.6
Passed G.C.E. Advanced Level 9 2.2
Higher education 3 0.7
Total 400 100.0

About 21% of the participants reported that their monthly family income was less than Rs.
5,000.00. Only 22% reported a monthly family income above Rs. 20,000.00. The income

distribution of respondents is given in Table 7.

Table 7 Distribution of participants by monthly family income

Educational level Number Percentage

No formal education 44 5.5
< Grade 5 169 21.1
Passed Grade 5 147 18.4
Passed Grade 8 248 31.0
Passed G.C.E Ordinary Level 135 16.9
Passed G.C.E. Advanced Level 52 6.5
Higher education 5 0.6

Total 800 100.0

The family size of the participants ranged from 1-11. Median family size was 4 (interquartile range

3-5). Distribution of participants by family size is shown in Table 8.

Table 8 Distribution of participants by family size

Family size Number Percentage
1-4 members 442 55.2
5-8 members 354 44.3
= 9 members 4 0.5
Total 800 100.0
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Approximately 42% walked to the check-up centre. The most common mode of transport used
was the bus. Many participants used bicycles. Distribution of the participants by the mode of

transport is given in Table 9.

Table 9 Distribution of participants by mode of transport used to come to the check-up centre

Mode of transport Number Percentage
Walking 338 42.3
Bicycle 149 18.7
Motorcycle 125 15.6
Three-wheeler 5 0.6
Automobile 5 0.6
Hired three-wheeler 12 1.5
Hired automobile 2 0.2
Bus 152 19.0
Train 0 0.0
Others 12 1.5

Total 800 100.0

Travel costs were incurred by 71.2% in the Kurunegala district but only 22.7% in the Polonnaruwa

district. The cost of traveling to the check-up centre is given in Table 10.

Table 10 Cost of traveling to the check-up centre

District Median(Rs.) Interquartile range(Rs.)
Kurunegala 20.00 0.00-40.00
Polonnaruwa 0.0 0.00-0.00

Costs incurred for meals during the visit and any other costs incurred due to the visit were
considered as incidental expenses due to the visit to the check-up centre. In Kurunegala
approximately 51% incurred incidental expenses. In Polonnaruwa only 1.5% incurred any

incidental expenses (Table 11).

Table 11 Incidental expenses incurred due to participation in the check-up

District Median(Rs.) Interquartile range(Rs.)
Kurunegala (n=204) 85.00 60.00-110.00
Polonnaruwa (n=6) 40.0 35.00-60.00

Travel costs and incidental expenses of the visit were considered as direct costs of the visit. In
Kurunegala district 329 participants incurred direct costs due to participation in the health
check-up. Their costs ranged from Rs. 6.00-450.00. Only 92 participants (23%) in Polonnaruwa
incurred any costs due to participation in the check-up. Among them the direct costs ranged from
Rs. 5.00-200.00.
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Table 12 Total direct cost of participation in the check-up

District Median(Rs.) Interquartile range(Rs.)
Kurunegala (n=329) 84.00 30.00-130.00
Polonnaruwa (n=92) 40.00 23.75-50.00

Loss of income due to being off work to participate in the check-up was reported by 16.3% of the
participants in Kurunegala. Only 3.5% reported loss on income in Polonnaruwa district.
Participants’ lost income is summarized in Table 13.

Many are self-employed so there is not an issue of taking leave but being off work.

Table 13 Loss of income due to participation in the check-up

District Median(Rs.) Interquartile range(Rs.)
Kurunegala (n=65) 200.00 100.00-400.00
Polonnaruwa (n=14) 300.0 200.00-900.00

Loss of income to a family member due to the check-up was reported by only one participant in
Polonnaruwa district. None was reported in Kurunegala district. About 7.6% attended the
check-up accompanied by family members.

Total loss of income to the families that incurred a loss is shown in Table 14.

Table 14 Total loss of income to the family due to participation in the check-up

District Median(Rs.) Interquartile range(Rs.)
Kurunegala (n=65) 325.00 150.00-450.00
Polonnaruwa (n=15) 250.00 200.00-825.00

3.2 Household costs of hospitalization for four major non-communicable diseases in Sri
Lanka

A sample of 243 patients admitted for the four selected diseases was obtained from the four
hospitals for this analysis. Table 15 shows the distribution of patients by district and hospital. A
larger proportion of patients had to be sampled from the two main hospitals due to insufficient

numbers at Base Hospital level.

Table 15 Distribution of patients by district and hospital

District Hospital Number Percentage
Kurunegala TH, Kurunegalq 85 35.0
BH, Dambadeniya 37 15.2
Polonnaruwa GH, Polo.n'ngruwa 96 39.5
BH, Medirigiriya 25 10.3
Total 243 100.00
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A majority of the participants were between 55 to 64 years of age. Age distribution of the

participants is given in Table 16. Date of birth was not available for one patient.

Table 16 Age distribution of the participants

Age category Number Percentage
< 35 years 7 2.9
35-44 years 17 7.0
45-54 years 40 16.5
55-64 years 103 42.6
65-74 years 47 19.4
2 75 years 28 11.6
Total 242 100.00

A greater proportion of the sample was male (69.1%). In Kurunegala males comprised 62.3% of

the sample as compared to 76% in Polonnaruwa.

Table 17 Sex distribution of the participants

Sex category Number Percentage
Male 168 69.1
Female 75 30.9
Total 243 100.00

Occupations were classified according to International Standard Classification of Occupation
(ISCO). A large proportion was unemployed (33.3%). The largest occupational group hospitalised
was agricultural workers (25.9%). All of the occupational groups were represented in the sample.

Distribution of participants by occupational group is given in Table 18.

Table 18 Distribution of participants by occupational category

Occupation category Number Percentage

Legislators, senior officials and managers 7 2.9
Professionals 11 4.6
Technicians and associate professionals 2 0.8
Clerks 13 5.4
Service and shop and market sales workers 27 11.1
Skilled agricultural and fishery workers 63 25.9
Craft and related workers 7 2.9
Plant and machine operators and assemblers 13 5.3
Elementary occupations 19 7.8
Unemployed 81 33.3

Total 243 100.0

Approximately 45.7% of the participants were educated above grade 5. Only 4.1% had received
higher education. The group who had not received any formal education was unusually high at

11.5%. The educational level of the participants is given in Table 19.
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Table 19 Distribution of participants by educational level

Educational level Number Percentage

No formal education 28 11.5
< Grade 5 53 21.8
Passed Grade 5 51 21.0
Passed Grade 8 45 18.5
Passed G.C.E Ordinary Level 43 17.7
Passed G.C.E. Advanced Level 13 5.4
Higher education 10 4.1

Total 243 100.0

About 8.6% of the participants reported that their monthly family income was less than Rs.
50,000.00. About 35.8% reported a monthly family income above Rs. 20,000.00. Income

distribution is shown in Table 20.

Table 20 Distribution of participants by monthly family income

Family income Number Percentage

< Rs. 5000 21 8.7
Rs. 5000-9999 64 26.3
Rs. 10000-19999 71 29.2
Rs. 20000-34999 52 21.4
Rs. 35000-49999 17 7.0
= Rs. 50000 18 7.4

Total 243 100.0

The family size of the participants ranged from 1-8. Median family size was 4 (interquartile range

3-5). Distribution of participants by family size is shown in Table 21.

Table 21 Distribution of participants by family size

Family size Number Percentage
1-4 members 132 54.3
5-8 members 111 45.7
= 9 members 0 0.0
Total 243 100.0

Over 55% arrived at the screening centre in a hired three-wheeler. About 16.9% used the bus.

About 11% of the participants used their own three-wheeler. Distribution of the participants by the

mode of transport is given in Table 22.
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Table 22 Distribution of participants by mode of transport used to come to hospital

Mode of transport Number Percentage
Walking 1 0.4
Bicycle 4 1.6
Motorcycle 9 3.7
Three-wheeler 27 11.1
Automobile 11 4.5
Hired three-wheeler 134 55.1
Hired automobile 11 4.5
Bus 41 16.9
Train 4 1.6
Others 1 0.4

Total 243 100.0

On discharge, 42.4% hope to go home by hired three-wheeler. A considerable proportion (35%),
hope to use the bus. Distribution of the participants by the expected mode of transport to go back

on discharge is given in Table 23.

Table 23 Distribution of participants by the expected mode of transport to go back on discharge

Mode of transport Number Percentage
Walking 0 0.0
Bicycle 1 0.4
Motorcycle 8 3.3
Three-wheeler 24 9.9
Automobile 9 3.7
Hired three-wheeler 103 42.4
Hired automobile 10 4.1
Bus 85 35.0
Train 2 0.8
Others 1 0.4

Total 243 100.0

Travel costs were incurred by 95.9% of the hospitalized patients in the Kurunegala district and

100% of the hospitalized patients in the Polonnaruwa district. Travel costs incurred due to the

hospitalization are summarized by district in Table 24.

Table 24 Travel cost of hospitalization by district

District Median(Rs.) Interquartile range(Rs.)
Kurunegala (n=122) 400.00 60.00-1000.00
Polonnaruwa (n=121) 362.00 180.00-750.00

Total 390.00 100.00-800.00

Travel costs incurred due to the hospitalization are summarized by hospital in Table 25.
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Table 25 Travel cost of hospitalization by hospital

Hospital Median(Rs.) Interquartile range(Rs.)
TH, Kurunegala (n=85) 500.00 100.00-1080.00
DH, Dambadeniya (n=37) 200.00 36.00-600.00
GH, Polonnaruwa (n=96) 400.00 200.00-850.00
BH, Medirigiriya (n=25) 260.00 80.00-550.00
Total 390.00 100.00-800.00

Loss of income and costs incurred by the patient’s household due to accompanying the patient to

hospital are summarized in Table 26 by district and hospital.

Table 26 Loss of income and costs due to accompanying the patient to hospital by district and

hospital
District . Medlan' (Rs.) Hospital . Med|an. (Rs.)
(interquartile range) (interquartile range)
TH, Kurunegala (n=85) 0.00
Kurunegala 0.00 (0.00-0.00)
(n=122) (0.00-300.00) DH, Dambadeniya 0.00
(n=37) (0.00-00.00)
GH, Polonnaruwa 0.00
Polonnaruwa 0.00 (n=96) (0.00-50.00)
(n=121) (0.00-50.00) BH, Medirigiriya (n=25) 0.00
(0.00-30.00)
0.00 0.00
Total (0.00-60.00) Total (0.00-60.00)

Overall 91.8% of households (90.2% in Kurunegala and 93.4% in Polonnaruwa) incurred a cost
for visiting the patient. Costs incurred by the patient’s household for visiting the patient in hospital
are summarized in Table 27 by district and hospital. Travel costs incurred for bringing food to the

patient from home are also included.

Table 27 Costs incurred by the household for visiting the patient in hospital by district and hospital

District _ Median(Rs.) Hospital . Medlar}(Rs.)
(interquartile range) (interquartile range)

540.00

Kurunegala 506.00 TH, Kurunegala (n=85) (205.00-1300.00)
(n=122) (200.00-1112.50) DH, Dambadeniya 440.00

(n=37) (190.00-895.00)
GH, Polonnaruwa 550.00

Polonnaruwa 525.00 (n=96) (316.25-937.50)
(n=121) (300.00-885.00) S _ 400.00

BH, Medirigiriya (n=25) (215.00-845.00)
Total 510.00 Total 510.00

(264.00-950.00) (264.00-950.00)
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Overall 37.9% of households (23.8% in Kurunegala and 52.1% in Polonnaruwa) incurred a cost

for keeping a companion with the patient. Costs incurred by the household for keeping a

companion are summarized in Table 28 by district and hospital.

Table 28 Costs incurred by the household for keeping a companion by district and hospital

District . Med|aq(Rs.) Hospital . Med'a’?(RS-)
(interquartile range) (interquartile range)
_ 0.00
Kurunegala 0.00 TH, Kurunegala (n=85) (0.00-0.00)
(n=122) (0.00-0.00) DH, Dambadeniya 0.00
(n=37) (0.00-10.00)
GH, Polonnaruwa 200.00
Polonnaruwa 100.00 (n=96) (0.00-400.00)
(n=121) (0.00-400.00) o 0.00
BH, Medirigiriya (n=25) (0.00-200.00)
0.00 0.00
Total (0.00-300.00) Total (0.00-300.00)

Overall 67.9% of households (43.4% in Kurunegala and 92.6% in Polonnaruwa) incurred a cost
for food bought for consumption of the patient. Costs incurred by the household for food are

summarized in Table 29 by district and hospital.

Table 29 Costs incurred by the household for food bought for consumption of the patient by

district and hospital

District . ’V'ed'a’?(Rs-) Hospital . Medlar_l(Rs.)
(interquartile range) (interquartile range)
_ 0.00
Kurunegala 0.00 TH, Kurunegala (n=85) (0.00-245.00)
(n=122) (0.00-207.50) DH, Dambadeniya 0.00
(n=37) (0.00-147.00)
GH, Polonnaruwa 155.00
Polonnaruwa 155.00 (n=96) (100.00-228.75)
(n=121) (92.50-230.00) S _ 160.00
BH, Medirigiriya (n=25) (67.50-232.50)
110 110
Total (0.00-230.00) Total (0.00-230.00)

Overall 18.1% of households (23.8% in Kurunegala and 12.4 % in Polonnaruwa) incurred a cost

for medications (prescription drugs) for the patient during the hospital stay. Costs incurred by the

household for medications are summarized in Table 30 by district and hospital.
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Table 30 Cost of medications for the patient by district and hospital

District . Med|an(Rs.) Hospital . Medlar}(Rs.)
(interquartile range) (interquartile range)
_ 0.00
Kurunegala 0.00 TH, Kurunegala (n=85) (0.00-0.00)
(n=122) (0.00-0.00) DH, Dambadeniya 0.00
(n=37) (0.00-135.00)
GH, Polonnaruwa 0.00
Polor_maruwa 0.00 (0.00-0.00) (n=96) (0.00-0.00)
(n=121) BH, Medirigiriya (n=25) 0.00
' (0.00-0.00)
0.00 0.00
Total (0.00-0.00) Total (0.00-0.00)

None of the patients had to buy surgical consumables for use during hospitalization.

Overall 25.9% of households (40.2% in Kurunegala and 11.6% in Polonnaruwa) incurred a cost

for laboratory investigations conducted in the private sector. Costs incurred by the household for

laboratory investigations are summarized in Table 31 by district and hospital.

Table 31 Cost of laboratory investigation of the patient by district and hospital

District . Med'af?(RS-) Hospital . Medlar_l(Rs.)
(interquartile range) (interquartile range)
_ 0.00
Kurunegala 0.00 TH, Kurunegala (n=85) (0.00-125.00)
(n=122) (0.00-1000.00) DH, Dambadeniya 970.00
(n=37) (250.00-1000.00)
GH, Polonnaruwa 0.00 (
Polonnaruwa 0.00 (n=96) 0.00-0.00)
(n=121) (0.00-0.00) S _ 0.00
BH, Medirigiriya (n=25) (0.00-0.00)
Total 0.00 Total 0.00

(0.00-300.00)

(0.00-300.00)

Overall 38.3 % of households (48.4% in Kurunegala and 28.1% in Polonnaruwa) incurred a loss

of income due to this hospitalization. This loss of income was either by the patient or members of

his family.

Loss of income incurred by households is summarized in Table 32 by district and hospital.
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Table 32 Loss of income by the patient’s household by district and hospital

District . ’V'ed'af?(RS-) Hospital . Med'aU(RS-)
(interquartile range) (interquartile range)
TH, Kurunegala 0.00
Kurunegala 0.00 (n=85) (0.00-3375.00)
(n=122) (0.00-3000.00) DH, Dambadeniya 800.00
(n=37) (0.00-2750.00)
GH, Polonnaruwa 0.00
Polonnaruwa 0.00 (n=96) (0.00-720.00)
(n=121) (0.00-550.00) o _ 0.00
BH, Medirigiriya (n=25) (0.00-0.00)
0.00
Total (0.00-1800.00) Total 0.00 (0.00-1800.00)

All sampled patients incurred a direct household cost due to this hospitalization. Direct cost
comprised travel costs, expenses incurred by accompanying persons, cost of keeping a
companion, cost of food bought, cost of visits by family members, cost of medications bought from
the private sector, cost of investigations conducted in the private sector, cost of other material
required by the patient during hospitalization and any other incidental expenses incurred due to
the hospital stay. The total direct cost incurred by the household is summarized in Table 33 by

district and hospital.

Table 33 Total direct household cost of hospitalization by district and hospital

District . Median(Rs.) Hospital . Mediar_l(Rs.)
(interquartile range) (interquartile range)

TH, Kurunegala 1940.00
Kurunegala 2000.00 (n=85) (925.00-3575.00)

(n=122) (1009.50-3295.00) DH, Dambadeniya 2150.00
(n=37) (1036.50-3080.00)

GH, Polonnaruwa 1957.50
Polonnaruwa 1775.00 (n=96) (1235.00-3007.50)

(n=121) (1102.50-2857.50) BH, Medirigiriya 1040.00
(n=25) (547.50-1860.00)

Total 1875.00 Total 1875.00
(1053.00-3010.00) (1053.00-3010.00)

Total cost of the hospital stay including direct household cost and indirect household cost (loss of

income by patient and other household members) is summarized in Table 34.
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Table 34 Total household cost (direct and indirect) of hospitalization by district and hospital

District . Med|aq(Rs.) Hospital . MEd'a’?(RS-)
(interquartile range) (interquartile range)
~ 3020.00
Kurunegala 3036.50 TH, Kurunegala (n=85) (1671.00-5792.50)
(n=122) (1722.00-5725.25) DH, Dambadeniya 3053.00
(n=37) (1984.00-5500.50)
GH, Polonnaruwa 2460.00
Polonnaruwa 2165.00 (n=96) (1390.00-3608.75)
(n=121) (1285.00-3460.00) o _ 1535.00
BH, Medirigiriya (n=25) (582.50-2513.50)
Total 2640.00 Total 2640.00

(1450.00-4520.00)

(1450.00-4520.00)

3.3 Cost of in-patient care for four major non-communicable diseases in Sri Lanka

Data on a minimum of 30 patients admitted due to each of the selected diseases were obtained

from each district for this analysis. Table 35 shows the distribution of patients by hospital and

disease. A minimum of twenty (20) patients with the disease were obtained from the district's

main referral hospital. The number sampled from the main referral centre had to be increased for

Cerebro-vascular accidents and Myocardial infarction because sufficient numbers were not

available at Base Hospital level.

Table 35 Distribution of patients by hospital and disease

Diagnosis TH, BH, GH, BH, Total
9 Kurunegala | Dambadeniya | Polonnaruwa | Medirigiriya
Cergbro—vascular 23 07 28 02 60
accident
Myocardial 20 10 27 04 61
infarction
I;chaemlc heart 21 12 20 10 63
disease
Diabetes mellitus 20 10 20 11 61
Total 84 39 95 27 245

Table 36 shows the median duration of stay by hospital and disease. The longest duration of 6

days was observed for stroke patients at TH, Kurunegala. Shortest duration of stay (2 days) was

observed for stroke patients at GH, Polonnaruwa.
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Table 36 Median duration of stay (interquartile range) by hospital and disease

Diagnosis TH, BH, GH, BH, Total
9 Kurunegala | Dambadeniya | Polonnaruwa | Medirigiriya
Cerebro-vascular 6 3 2 5.5 3
accident (5-11) (1-3) (2-3) (3-8) (2-6)
Myocardial 4.5 5.5 4 3 4
infarction (3.75-5.25) (4.75-6.25) (4-4) (3-3.75) (4-5)
Ischaemic heart 3 4 3.5 4 4
disease (2-4) (2.25-4.75) (3-4) (3-4) (2-4)
Diabetes mellitus 45 45 3 4 4
(1.25-5.75) (2.75-6.75) (2.25-4.75) (2-7) (2-5)

1) Cerebro-vascular accidents (CVA)

Out of the patient-specific costs incurred in hospital, the cost of investigations was the highest.

The cost of intravenous fluids was the lowest. The cost of surgical consumable items was higher

than the cost of drugs.

Table 37 Median cost of different elements of in-patient care for Cerebro-vascular accident

Surgical

Hospital Investigations IV fluids Medications
consumables
TH, 3704.07 161.20 48.64 216.14
Kurunegala (3379.70-4206.33) (130.66-329.87) (0-97.28) (120.84-622.67)
BH, 632.96 0 0 4.73
Dambadeniya (501.99-644.61) (0-127.70) (0-0) (0.99-8.27)
GH. Polonnaruwa 1576.29 209.81 0 68.68
' (1066.41-2736.00) (127.70-419.61) (0-48.64) (34.05-152.69)
BH, 130.97 339.74 0 698.29
Medirigiriya (130.97-130.97) (127.70-551.77) (0-0) (460.44-936.15)
Total 2398.59 159.72 0 101.12
(1066.41-3565.21) (127.70-419.61) (0-83.82) (33.22-274.90)

Accommodation cost of patients was highest in Teaching Hospital, Kurunegala which has a

specialized unit for the management of strokes.
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Table 38 Accommodation cost of Cerebro-vascular accident by hospital

. Accommodation Median duration Total accommodation
Hospital
cost (per day) of stay cost

6234.54

TH, Kurunegala 1039.09 6 (5195.45-11429.99)
BH, 2564.16

Dambadeniya 854.72 3 (854.72-2564.16)
2078.18

GH, Polonnaruwa 1039.09 2 (2078.18-3117.27)
— 4700.96

BH, Medirigiriya 854.72 5.5 (2564.16-6837.76)
3117.27

Total - 3 (2078.18-6234.54)

Table 39 Total cost of in-patient care for Cerebro-vascular accident by hospital

Hospital Total cost (Median) Interquartile range

TH, Kurunegala 11317.74 8564.10-17042.41
BH, Dambadeniya 3071.76 1488.67-3344.74
GH, Polonnaruwa 4259.85 3534.02-5532.18
BH, Medirigiriya 8456.65 8456.65-8456.65
Total 5836.56 3674.12-10192.55

2) Myocardial infarction
In the management of Myocardial infarction, out of the patient-specific costs incurred in hospital,
the cost of investigations was the highest, followed by the cost of drugs. The cost of intravenous

fluids was the lowest.

Table 40 Median cost of different elements of in-patient care for Myocardial infarction

. Investigations Surgical IV fluids Medications
Hospital
consumables

TH, 3026.70 161.20 121.60 3971.64
Kurunegala (1990.15-4304.18) (151.35-330.96) | (36.48-210.91) | (3561.47-4102.92)

BH, 1244.61 130.66 0 2287.14
Dambadeniya (1012.14-1983.47) (127.70-254.53) (0-48.64) (2230.60-2806.50)

GH, Polonnaruwa 2178.38 547.31 97.28 1800.19
(1946.22-3012.63) (547.31-547.31) | (48.64-145.92) | (1702.57-1897.53)

BH, Medirigiriya 856.69 206.82 24.32 119.70

(439.29-1233.18) (127.70-386.19) (0-48.64) (37.22-1341.50)

2130.64 419.61 97.28 1847.86

Total (1529.64-2958.29) (158.24-547.31) | (25.36-145.92) | (1715.00-2496.46)
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Table 41 Accommodation cost of Myocardial infarction by hospital

. Accommodation cost Median duration Total accommodation
Hospital
(per day) of stay cost
TH, 4675.91
Kurunegala 1039.09 4.5 (3896.59-5455.22)
BH, 4700.96
Dambadeniya 854.72 55 (4059.92-5342.00)
GH, Polonnaruwa 4156.36
1039.09 4 (4156.36-4156.36)
BH, 2564.16
Medirigiriya 854.72 3 (2564.16-3205.20)
4156.36
Total - 4 (4156.36-5195.45)

Table 42 Total cost of in-patient care for Myocardial infarction by hospital

Hospital Median cost Interquartile range

TH, Kurunegala 11695.44 10225.90-16116.43
BH, Dambadeniya 8424.51 7744.07-11207.62
GH, Polonnaruwa 9065.51 8165.12-9805.77
BH, Medirigiriya 4182.27 3446.63-5525.86
Total 9065.51 7915.84-11006.33

3) Ischaemic Heart Disease
Out of the patient-specific costs incurred in hospital, the cost of investigations was the highest.
The cost of intravenous fluids was the lowest. The cost of surgical consumable items was higher

than the cost of drugs.

Table 43 Median cost of different elements of in-patient care for ischaemic heart disease

Hospital Investigations surgical IV fluids Medications
consumables
TH, 1018.67 133.62 0 371.42
Kurunegala (764.82-1647.40) (127.70-161.20) (0-48.64) (13.33-2310.52)
BH, 922.17 127.70 0 1492.21
Dambadeniya (728.50-1443.84) (127.70-127.70) (0-0) (284.77-2082.35)
GH, 2038.98 419.61 194.56 285.67
Polonnaruwa (1818.75-2502.75) (223.58-419.61) | (158.08-194.56) | (177.61-363.62)
BH, 643.91 158.24 194.56 308.49
Medirigiriya (392.91-1028.78) (158.24-158.24) (85.12-194.56) | (274.32-1706.73)
Total 1217.33 158.24 48.64 328.84
(785.82-1992.87) (127.70-419.61) (0-194.56) (49.00-1489.37)
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Table 44 Accommodation cost of ischaemic heart disease by hospital

. Accommodation Median duration Total accommodation
Hospital
cost (per day) of stay cost
TH, Kurunegala 1039.09 3 (20783%-74?&7‘)6 36)
BH, Dambadeniya 854.72 4 (1923311;?4329 92)
GH, Polonnaruwa 1039.09 35 (31173233%6 36)
BH, Medirigiriya 854.72 4 (2564341%?3.?128 88)
3418.88
Total - 4 (2078.18-4156.36)

Table 45 Total cost of in-patient care for ischaemic heart disease by hospital

Hospital Median cost Interquartile range
TH, Kurunegala 3967.13 3242.67-8770.08
BH, Dambadeniya 6189.69 3233.45-7250.27
GH, Polonnaruwa 6721.17 5829.48-7987.18
BH, Medirigiriya 4879.93 4232.06-5710.18
Total 5967.58 3922.86-7669.58

4) Diabetes mellitus

In the management of Diabetes mellitus, out of the patient-specific costs incurred in hospital, the

cost of investigation was the highest. The cost of intravenous fluids was the lowest. The cost of

surgical consumable items was higher than the cost of drugs.

Table 46 Median cost of different elements of in-patient care for Diabetes mellitus

Hospital Investigations surgical IV fluids Medications
consumables
TH, 1294.22 161.20 48.64 106.30
Kurunegala (765.09-2343.04) (79.99-290.28) | (0-133.76) | (25.33-1124.98)
BH, _ 900.28 14.80 0 51.49
Dambadeniya (469.25-1718.82) (2.96-172.30) (0-12.16) | (17.41-103.35)
GH, Polonnaruwa 2411.09 158.24 97.28 118.95
(1953.26-3267.30) | (127.70-158.24) | (0-145.92) | (51.66-146.88)
BH, 687.50 127.70 0 142.72
Medirigiriya (447.45-927.55) (0-158.24) (0-0) (23.30-443.94)
Total 1505.97 158.24 0 94.68
(742.04-2457.74) (32.56-163.69) | (0-121.60) | (25.79-239.05)
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Table 47 Accommodation cost of Diabetes mellitus by hospital

. Accommodation Median duration Total accommodation
Hospital
cost (per day) of stay cost

4675.91

TH, Kurunegala 1039.09 4.5 (1298.86-5974.77)
BH, 3846.24

Dambadeniya 854.72 45 (2350.48-5769.36)
3 3117.27

GH, Polonnaruwa 1039.09 (2337.95-4935.68)
N 3418.88

BH, Medirigiriya 854.72 4 (1709.44-5983.04)
3418.88

Total - 4 (2078.18-5195.45)

Table 48 Total cost of in-patient care for Diabetes mellitus by hospital

Hospital Median cost Interquartile range
TH, Kurunegala 6631.46 2750.24-8705.12
BH, Dambadeniya 5242.30 2864.02-7518.12
GH, Polonnaruwa 5670.02 5228.54-8282.96
BH, Medirigiriya 4829.28 2371.42-6795.99
Total 5462.44 4227.22-7860.67

4 Discussion

This descriptive cross-sectional study was conducted with two objectives. Firstly to determine the
household cost of participating in the health check-up programme conducted in the Kurunegala
and Polonnaruwa districts under the NPP project; and secondly, to determine the household and
health system cost of hospitalization for the four most important non-communicable diseases in
the same districts: Cerebro-vascular accident (stroke), Myocardial infarction, Ischaemic heart

disease and Diabetes mellitus.

4.1 Cost of participation in the health check-up programme of the NPP Project

The health check-up programme was conducted in the Alawwa and Narammala MOH areas of
the Kurunegala district and the Medirigiriya MOH area in Polonnaruwa district. Sampling of
subjects was done consecutively in the health check-up centres of the two districts during
August-December 2010. In Kurunegala district, the number of participants in the Alawwa MOH
area was relatively lower than the number of participants in Narammala MOH area. This was due
to the lower number of check-up sessions conducted in Alawwa MOH area during the study

period. This is reflected in the number sampled from each location for the study.
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The target group for the check-up programme is the general population between 40-75 years of
age living in the respective MOH areas. A majority of the attendees at the check-ups were
between 50-59 years of age. There were a few participants under 40 years of age in the sample
indicating problems in recruitment. The differences in the pattern of health seeking-behaviour
between people of different age groups may be an underlying reason for unequal representation
of age groups. Recruitment strategies used by the health workers could have been responsible,

as the invitation to participate may have been confined to specific population groups.

A large majority of the participants (70%) were female. Female preponderance in health seeking
is well documented. Invitations for participating in health check-ups are done through the health
system. In Polonnaruwa, a public health midwives are responsible for this task whereas in
Kurunegala, participants are invited through the health institutions. A large proportion of the
sample being female reflects better health seeking behaviour, higher contact with the health
system, especially the public health midwives and higher acceptance of services by females.
Relatively few women in rural communities engage in formal occupations making it possible for
them to attend the check-ups during weekdays. In contrast, men employed in both the formal and
informal sector could have been severely under-represented due to unwillingness to participate
and difficulties in taking time off from work. The majority of those affected by NCDs, as reflected in

the statistics of the selected hospitals, were male, raising a concern about this pattern.

A majority of the participants were unemployed. Of those employed, a large proportion were
employed in the informal sector. People involved in agriculture comprised the majority of the
sample. Check-up sessions were mostly held on weekdays and many people employed in the
formal sector may not have had the opportunity to attend due to the need to apply for leave.
Others may have been reluctant to lose a day’s wages. People in occupational groups that can be
classified as sedentary (e.g. professionals, technicians as well as associate professionals and

clerks) comprised less than 5% of the sample.

Only a few participants from both districts had received higher education. Over 86% had received
secondary education in Kurunegala district as compared to only 66% in Polonnaruwa district.
Overall, participants in Kurunegala district had a higher level of educational attainment compared
to participants from Polonnaruwa district. This may reflect the differences in the educational level

of the general population in the two districts.

More than half the sample reported having a monthly family income of less than Rs. 10,000.

Ninety-five percent of the sample reported drawing an income less than Rs. 50,000. Reported
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income by research subjects is usually considered to be an underestimate. In these two districts
many households own agricultural land and fixed assets that generate non-monetary income,

which may have been under-estimated in reported income.

Median family size was 4, comparable to results of other demographic studies conducted in Sri

Lanka in the same period.

Approximately 42% walked to the check-up centre indicating close proximity to their residences.
Over 60% walked or cycled - thereby not incurring any travel costs. The commonest mode of
transport used was the bus. The other common mode was the motorcycle. In Kurunegala a
majority incurred travel costs, while in Polonnaruwa a majority did not incur any travel costs. This
may be explained by the longer distance the participants had to travel to reach the clinic in
Kurunegala district. The differences in the social structure, rural-urban characteristics,
accessibility and common modes of travelling in the two areas could have contributed to this

difference to a lesser degree.

The other main cost item was incidental expenses incurred during the visit, which mainly included
the cost of snacks, tea and any other food bought during the visit. In Kurunegala this was
substantial. In Polonnaruwa, this was minimal. Travel costs and incidental expenses of the visit
were considered as direct costs of the visit. Total direct costs were higher in Kurunegala than in
Polonnaruwa. Median direct costs were also considerably higher in Kurunegala. This may be due
to the longer distance and relatively more urban features in Kurunegala when compared to

Polonnaruwa, resulting in greater expense.

In Kurunegala a larger proportion reported loss of income to the family due to the visit. The
amount of lost income was comparable in the two districts. Although a relatively larger proportion
of daily wage earners are living in these two districts, the informal nature of their occupations may

have limited them from identifying the amount lost due to this visit.

4.2 Household cost of hospitalization for four major non-communicable diseases in Sri
Lanka

For this component, a larger proportion of patients had to be sampled from the two main hospitals
due to insufficient numbers at base hospital level. Considering the importance and life-threatening
nature of some of the selected conditions, patients with some types of NCDs are rarely admitted
to Base Hospitals, especially in Polonnaruwa district where the facilities available at Base

Hospital level are limited.
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More than 90% of the patients were above 45 years of age reflecting the fact that NCDs become

commoner with advancing age.

Nearly 70% of the total sample was male and the proportion of males was higher in the

Polonnaruwa district. This reflects the higher risk for NCDs in males.

In contrast to the participant profile of the check-ups, all occupational groups were represented in
this sample of patients. One third of patients were unemployed. The largest occupational group
hospitalized were agricultural workers comprising over one fourth of the total sample. Despite
agricultural work (farming) being an occupation that involves high levels of physical activity, many
farmers seem to experience NCDs. Presence of many other risk factors that predispose to
development of NCDs seem to have outweighed the advantages of an active lifestyle. The risk of
NCDs that affect every level of social class was reflected in all the occupational groups being

represented in the sample.

Nearly half of the participants were educated above grade 5, but less than 5% had received
higher education. The group who had not received any formal education was about 12%. This
appears higher than the national rates and could be due to the limitations in infrastructure in some

parts of these two districts even in the latter half of the 20th century.

About 9% of patients reported a monthly family income of less than Rs. 5,000.00 and only about
36% reported a monthly family income above Rs. 20,000.00. These reports may reflect the
economic conditions of the patients seeking in-patient care at state sector hospitals in these

districts.

Median family size was similar to that reported in the demographic surveys in Sri Lanka.

A majority of patients arrived in hospital by hired three-wheeler while a considerable proportion
used the bus. On discharge, many patients hoped to go home by hired three-wheeler while the
number hoping to use the bus was greater than the number that arrived by bus. These represent
the commonest modes of transport available for emergency and non-emergency situations in
these districts. About 11% of the participants used their own three-wheeler, reflecting the

availability of user-owned transport facilities.

Travel costs were incurred by about 96% of the hospitalized patients in the Kurunegala district

and all the patients in Polonnaruwa district. On average Rs. 400 was spent on travel. The travel
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costs of those who had been admitted in referral centres were higher, with an average of Rs.

400-500. The lower cost of travel to Base Hospitals indicates the shorter distances involved.

Loss of patient income and costs incurred by the patient's household due to accompanying the
patient to hospital were not substantial. This may be due to many family members being involved
in non-formal occupations and problems of estimating and quantifying the loss of income in these

occupations.

A large majority of families incurred a cost for visiting the patient in hospital or transporting food
from home. On average, visits by family members amounted to Rs. 400-500 during the entire stay

at all levels of hospitals.

The costs of keeping a companion were not substantial in these settings. 25-50% of patients had
to keep a companion. These companions were non-professional carers and could be relatives or
friends of the patient, and may not charge a fee. In these situations the cost incurred for a
companion will mainly involve the cost of travel and subsistence. This finding reflects the informal

nature of patient care practices at the institutional level.

Another important element is the food bought for consumption of the patient. Over 2/3 of families
spent money on food. The limited variation and the poor quality of the hospital diet as well as
accessibility problems in providing home cooked food would have led to food being bought from

vendors in and around the hospital premises.

Overall 12-24% of households incurred a cost for medications (prescription drugs) for the patient
during the hospital stay and about 26% of households incurred a cost for laboratory investigations
of the patient conducted in the private sector. The percentage that had to get an investigation
done from the private sector was as high as 40% in Kurunegala. These indicate a growing
problem in Sri Lankan health sector. Non-availability of necessary and important drugs for
treatment of NCDs within the hospital is a serious shortcoming at present. Lack of infrastructure
and resources to meet the demand for laboratory investigations and non-availability of modern
investigation facilities in the hospitals leads to requests for private investigations. In settings like
Kurunegala where private pharmacies and laboratories are widely available and more families
can afford these services, accessing services from the private sector is likely to be more common

in contrast to Polonnaruwa.
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None of the patients had to buy consumable items such as intravenous cannula or injection

syringes for use during hospitalization. This is an encouraging finding in this study.

Loss of income experienced by the entire family due to hospitalization for this episode of illness
affected about 38.3 % of households. This percentage was close to 50% in the Kurunegala district.
In both these districts it can be expected that the proportion occupied in the informal sector is
greater than the proportion occupied in the formal sector. The loss of income associated with
being away from work is generally greater in the informal sector. Therefore the percentage
reporting a loss of income in this study could be an under-estimate as many patients may find it
difficult to quantify the loss of income in the informal sector, especially in the self-employed

agricultural sector.

All sampled patients incurred a direct household cost due to this hospitalization. The direct cost
comprised travel costs, expenses incurred by accompanying persons, the cost of keeping a
companion, cost of food bought, cost of visits by family members, cost of medications bought from
the private sector, cost of investigations conducted in the private sector, cost of other material
required by the patient during hospitalization and any other incidental expenses incurred due to
the hospital stay. The total direct cost of a hospitalization is around Rs. 2,000. The total cost of the
hospital stay including direct household cost and indirect household cost (loss of income by
patient and other household members) ranges from Rs. 2,000-3,000. This is a substantial
proportion of the monthly family income specially in settings where more than 60% of families

report a monthly income less than Rs. 20,000.

4.3 Cost of in-patient care for four major non-communicable diseases in Sri Lanka
The number of patients admitted due to Ml and CVA was markedly small in Base Hospitals. Due
to the severity and the life-threatening nature of these conditions and improved health seeking

behaviour, patients are more likely to get admitted to a larger hospital with these conditions.

The median duration of stay was 3 days for CVA and 4 days for Myocardial infarction, ischaemic
heart disease and Diabetes mellitus. In general, after initiating treatment, management of CVA is
largely conservative and patients are discharged early. In the specialized neurology unit in
Kurunegala, hospital stay for CVA was markedly longer (6 days). Due to being one of the few
specialized neurology units in the country, this unit may get severe cases who need prolonged

care leading to a longer stay in hospital.
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The accommodation cost of a patient in a medical ward estimated in Teaching Hospital,
Kurunegala was applied as a means of estimating costs in both Teaching Hospital, Kurunegala
and General Hospital, Polonnaruwa. The accommodation cost of a patient in a medical ward
estimated in Base Hospital, Marawila was applied for both Base Hospitals, Dambadeniya and

Medirigiriya.

The cost of intravenous fluids used in the management of the four conditions was low. There was
a wide variation in the pattern of use across hospitals even for managing the same condition. This
may have been due to differences in individual patient requirements as well as differences in

management protocols adopted across settings.

1) Cerebro-vascular accident (CVA)

Out of the patient-specific costs incurred in hospital, the highest cost was the cost of
investigations. This was higher in referral centres where advanced facilities are available. The
cost of intravenous fluids was the lowest. The cost of surgical consumable items was higher than

the cost of drugs.

The requirement to conduct CT scans in CVA patients can be considered the main reason for the
higher cost of investigations. The cost of drugs and intravenous fluids is minimal due to relatively
low cost of these items and their limited use in CVA management. The need to use many types of
surgical consumables such as urinary catheters and urine bags, intravenous cannulae and

infusion sets contribute to a relatively higher cost for surgical consumables.

The accommodation cost of patients was highest in Teaching Hospital, Kurunegala which has a

specialized neurology unit. This was due to longer duration of stay.

The total cost of a hospitalization episode for a stroke ranged from approximately Rs. 3,100 at
Base Hospital, Dambadeniya to Rs. 11,300 at the neurology unit of Teaching Hospital,
Kurunegala. The median cost across all units was approximately Rs. 5,800. The total median cost
was relatively high in Medirigiriya. In Dambadeniya, at least 25% of stroke patients were
discharged 24 hours after admission resulting in a lower median cost. Higher total cost in
Kurunegala can be attributed to advanced investigation facilities used and longer duration of stay.
The relatively higher cost observed in Medirigiriya may not be representative as only 2 patients

were included from Medirigiriya.
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2) Myocardial infarction

In the management of Myocardial infarction, out of the patient-specific costs incurred in hospital,
the cost of investigations was the highest, followed by the cost of drugs. The cost of medication
was higher than cost of investigations in both hospitals in the Kurunegala district. The cost of
intravenous fluids was the lowest cost, overall. The number of investigations conducted on a
patient with Myocardial infarction is high. These include a number of ECGs repeated over the
hospital stay as well as many biochemical investigations. The cost of medication includes the cost
of relatively expensive thrombolytic drugs like streptokinase or low molecular weight heparins and
injectable sedatives for pain relief. Due to these reasons cost of investigations and medications

are generally high with only a slight difference depending on the setting.

The average duration of stay was over 4 days except in BH, Medirigiriya where the average stay
was 3 days. Being a life threatening condition that needs optimum care in hospital, patients with

MI would need at least 3 days in hospital.

Except for BH, Medirigiriya, the total cost of managing an Ml was over Rs. 8,000 with an average
of Rs. 9,000. The lower cost in Medirigiriya may be due to the shorter duration of stay in hospital

and is limited by having only 4 patients in the sample.

3) Ischaemic Heart Disease

Out of the patient-specific costs incurred in hospital, the cost of investigations was markedly
higher. The cost of intravenous fluids was the lowest. The cost of surgical consumable items was
less than the cost of drugs.

All Ischaemic heart disease patients require investigations for the exclusion of an MI. This
investigation process will include a number of ECG repetitions and biochemical investigations
contributing to a higher cost. As the disease severity is relatively lower than CVA and Ml, use of
surgical consumable items is limited in its management. Drugs used in the management of
ischaemic heart disease are mostly oral medications. Although the number of different drugs

ordered for a patient is high, their cost is relatively low.
The average total cost was around Rs. 6,000 per hospitalization across hospitals. The average

total cost was lowest in Kurunegala Teaching Hospital due to the relatively shorter duration of

stay.
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4) Diabetes mellitus

The cost of investigation was the highest among all patient specific costs in the management of
Diabetes mellitus. The cost of surgical consumable items was higher than the cost of drugs.
Despite many patients being treated with insulin, the cost of drugs was low. This could be due to
the relatively low cost of most oral Diabetes medications.

The average total cost of a hospitalization for Diabetes was around Rs. 5,500. This cost was more
at referral centres than at base hospitals. This may be largely due to the relatively expensive
investigations and medications ordered at referral centres. In Base Hospitals, due to limited
resources these investigations and medications would be obtained from the private sector at the

expense of the patient leading to a lower cost of patient care to the state.
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