Appendix 3

Presentation of the papers

This thesis includes research results that have been submitted for oral presentation in
2 conferences. The first conference was the 7™ National Graduate Research
Conference held on 4 — 5 April 2007 at Surat Thani Campus, Prince of Songkla
University. The paper entitled “Forecasting Hospital Infectious Disease Mortality
among Patients Aged 40 and Over in Southern Thailand” was presented. The full
paper was published and presented at this conference. The second conference was the
1*" International Conference on Health Promotion and Quality in Health Services
(IHPQS) held on 19 — 21 November 2008 at Bangkok Convention Centre at Central
World, Bangkok, Thailand. The paper entitled “Variation of Length of Hospital Stay

for Inpatients Dying in Southern Thailand” was presented.

Acceptance letters, the details of each presented paper including cover, abstract or full

paper, certificate and presentation award are shown in this appendix,

3.1 The 7™ National Graduate Research Conference

This conference is a national conference with the graduate schools in universities in
Thailand rotating responsibility. The 7" National Graduate Research Conference in
April 2007 was \ held by Prince of Songkla University. The details of our paper, the

basis of the oral presentation, are shown in the following.
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Forecasting Hospital Infectious Disease Mortality among Patients Aged 40 and
Over in Southern Thailand

Apiradee Lim", Chamnein Choonpradub, and Phattrawan Tongkume hum

Reaearch Methodology, Department of Mathematics and Applied Computer, Faculty of Science
and Technology, Prince of Songkla Univerzity, Muang, Pattani.

ABRSTRACT

This study sine to icvestigate snd forecast regionsl snd emporal patterns of deaths reported as infectioe diseass
in heepital {excluding HIVAAIDS ) in all 14 provinces of southern Thailand over the period 1599-2004 usng data
obtain=d from the Thailand Bureau of Policy and Sirategy, Miniiry of Public Health. Mortality incidence rates were
calculated using populations obtained from the 20080 populstion census. Canses of deaths woere identified using the
Intemational Classification of Dissass 10 revision (JCDAL0). Megative binomisl lagged chearvaticn-driven regression
miedels for mortality incidence were fitted to the dais for infectious disease mortality. Overall hospital infectious
disease moriality rates started toincrease sharphy in 3003 - 3004, An upovard irend in bospita] morislity smong patienis
aged 40 and cver also stared in 2003 - 2004, pamicularly those reponed as dying from seplicemin, while other
infectious diseases showed aslightly increased irend. Identifying the real canss of hospital deaths recorded s septicemia

wiowild substantially improve hospital moriality dats quality

KEEYWORDS : Muortality, Infection s disease, Septicemia, Southem Thailand.

*Coresponding author  Tel: 074-288340  E-mmil: s_chosti@ vahoo.com

INTRODUCTION

Seiting up health planning and policy making are bass
on the acouracy and comiplie data. Thailasd is still fecing
with the low quality of mortality dets. Approximately 45
percent of deaths ccour cuiside hospital (Tangoharcensathi=n
et al., 2004) The completeness of death regisiration in
Eanchanaburi prosinee indicated 2.5 parcent of deaths
were nol registered (Pres ankonl and Vapaitanawong, 2006
while over 30 percent of those unregistered for the whole
country (Mathers et al., 20045, The lowest death
completeness of regisiration was found in the south
{Fukurmreykit, 20061, However relinble mortality dats
are those with case of death cernified in a hospital by
s medical professional but much information is svailable
fiar lessthan 30 percent of the 50,5 million deaths estirnabed
to cocur armual worldwids (Murmy and Lopez, 19970,
Maoreover, hospiial siatistics tend to under-estimate the
prevalence of monality in under-developed countries
axch as Ethiopia (Reniers et al., 2005},

Infections dissases acoount for over s quarter of all
global deaths (Mational Intelligence Council, 2000%,
The trend of infectious dis=ase moriality hes declined in
developed countries with beiter living conditions and
good availsble tresiments now availsble (Dore et al.,
1598; Sermino et al., 2004; Bietal, 200% Gage, 1994;
“Wollswinkel-van dzn Bosch et al., 2001 but not in some

developing countries with the reemerging of infectious
disease (Chow et al., 20030, Infectious diseases are still
among the leading cames of dzaths in Thailand (Fukum
muaykit, 2006; Fumakom et al., 2000 %

People living in sourhem Thailand owver the six years
199502004, of the G285 deaths from infecticus diseases
excluding HIVATDS cemified in hospitaks, 61.2% had
principal disgnosis recorded as isepiicenmia anspecifiedi
(ICIL0: Ad1.9). The aim of this study is 1o find the suitable
statistical mode] for predicting incidence rokes of hospital
infectious disease mormality adjusted by reo monthby
period and area affect in Southem Thailsnd.

MATERIALS AND METHODS

Morality data from 1999 (0 2004 in the 14 provinces
in Southem Thailand were chiained from the Burean of
Paolicy and Strategy, Mimistry of Public Healih. For these
data, the principal disgnoss and demegraphic infonmation
are given on death centificates that include sex, age, plac:
of residence, place of death, death daie, hawing death
cartificate ard canse of death. Cavses of deatks wens
idenitified using the Intemationa | Clessification of Dizase
inits L0® revision (ICD 10, Based on the [CD10 diseass
classification system and WHO recommendations
(Mathers et al., 2002, pages 5559, we grouped canse
af death inle rwvo categones: (1) septicemia (A41) and

Proceeding Mational Grad-Ressarch 78 3007 » Prince of Songkla University, Surattani Campus, 164

114



other infectious disazes other than HIVIAIDS (A00-419,
ALEA0, A42-EF9 GO0, GO3G04, NTLT3L Population
denorninators were obtained from the Population and
Housing Cersus of Theiland in vear 2000 undentaken by
the Mational Sististics Cffice of Thailand.

To smplify the effect of locarion of residenoe when
calculating death rabes, one or more contignos districks
in each province were grouped together to fommn “super-
districis™ containing populations of 208,000 on average,

as shown in Table 1, whers they are Listed in onder of
gecgraphical location from north o south { keeping super-
digtricts within the sme provinee together) with their
000 cenms populstions.

The numbers of deaths in eadh dernographic group
defined by ags andfor gender and super-district of residence
of the decsased were aggregated in intervals of two
months January-February, Manch-April, eic, giving six
anmual seasonal periods.

Super-digirict Code PFopulation Super-district Code PFopulation
Churnpon North 1 246,279 Trang City 20 1900, 340
Chumpon South 2 190 o7 Trang South 21 215 955
Ranong 1 L&1, 210 Patinlung City 22 251029
SuraiThani MW 4 243 238 Fatinlung West 23 247 442
SurniThani City 5 241 373 Zongkhla Morth Coast 24 149 706
SuraiThani Eest & L& =01 Sanghkhls West 2 2056507
SuraiThani Souih 7 215598 Songhkhls City 25 L& 700
Phang-nga B 234 1EE Hai i e 324 596
NakomST Monh 9 176496 Sanghkhls SE Coast 28 177,396
NakomST MW 10 1&% 17 Sanghkhls South 29 JR5A5T
NakomST Maonh Cosst 11 212503 Satun 0 AT ETS
NakomST Ceniral 12 164 224 Fatinni City-West 3l 259 567
NakomST City 1% 26T 5650 Patinni Cenirsl 32 219932
NakomST South Cosst 14 JER059 Parizmi Fasi £} 122 ARG
HakomST W 15 297 282 Fala City 4 228042
Erabi Narih 14 130,554 Fala Souih 35 LET 495
Erabi Scaih 17 205 446 Moratbiwat Coeesi £ 250597
Phuket 18 245 446 Maratiwat Ceniral 7 234441
Trang Monh 13 1E4E1S Warathiwat 5W £ 176912

Takle 11 Populations {2000 cepsus ) of super-districts in Southem Thsiland

Stutistical methods

Suhjects age 40 and cver wene sslacted . Tive-monthly
intepvals from 1999-2004 were grouped pogether such as
January with February, Mamch with April and so on.
Person died at the same provinoe with living were selactsd.
Mummbers of deaths were aggregated by whether death
from sepricemia or other indectious dissases, rovo-monthly
intenval and super-district.

Statistical methods

Incidence death rates per 1000 in each super-district
were calculated 1o analyze the level and patiern of
maoriality. Incidence rates generally have positive by skewed
distributions sowe irarsformed them by makicg logarithms.
Arnodel for incidence morislity reke ininfectios dissase
group, two-monthly intercal and super-district were
created. Megative binomial lagged observation-driven
regression models for monality incidence together with
mper-district, two-month pericd. and diagnoss group
ware fitted fo the daia. It should be noted that, as in all time

series regression models that include bigged abssrvations,
the regression coefficisnts reflact the affects of the pradictor
variables on the cutcomes afier thess o comes have been
adjusted for the auiccorrelations, rather than the direct
affects of the predictors on the oulcomes.

RESULTS

According to records from death certificaies, 250,175
deaits were recorded among residenis of the 14 southern
Thai provinees for the calendar years 1999 (o 2004,
comesponding to m average annoal death roale of 516
per 1) based the tobal population of 8087 million
residenis according to the 2000 Populstion and Housing
Camsus From this toinl deaths, there wene 590055 (2060
died in hospiial with & 2825 died from infectious dissases.
Tahle 2 shows the propomions of hospital deaths from
seplicemmia boy year for pemson aged 40 or over. Tt can be
seen that the pereninge of deaths from sepricemia inc
remsed gradually by year.
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Year Infectious disemre Septicemin Percent
1989 421 241 572
2000 477 2B M3
001 41a 20 4.1
a0 &5 458 T1.0
200 17 TR 155
2004 1,359 1035 6.2
total 4,378 1090 TG

Table 21 Percentages of hospital deaths from seplicemia in Southern Thailand by year among persons aged 4 0ar more:

Far heapital deaths caly, Figure 1 graphs the distribution
of moriality incidence by both repored death cagse and
ayper-district smong persons aged 40 or over. The chan
shiows a broad trend of decreasing in-hospital mortalicy
with increasing distance south (ovey from Bangkok).
The raies for septicernia were approximakely double those

B Cher infectious desases
B Sapbcems

S disinc

for ather infectious diseases. The peaks appeaned for the
super-districts containing urban districts. The highest
peaks in the chan correspond to Hat ¥ai (27)in Songkhls
province. The leeser troughe correspond o Marathioar
Provinge,

Dt rarhd prér 1000
o 1 2 k] 4

DT O R

EUBREHE YN RRENN

Figure 1: Distribution of death rates for infectious disease by dingnosis groups and residence location for pemons

aged 40 or over
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W paparsied the data calls according 1o whether ar
not the principal disgocsis was unspecified septicenia,
but only considersd in-bospiial deaths, given that the
percentage of deaths so disgnosed outside ho spital was
lzss than 3¢5 compared with more than 5% in hospital .
In this analysis we aggregnied the data by gender but
restricied analysis iothose aged 40or more, becanss hoth
the numbers of deaths and the “urspecified septicemia™
diagnosiz are much ks frequent for persore dying in

the younger age groups.

Ve fitted the megative binomial GLM to thess dats,
with mn = 3 Iags, with no demographic subgroups. We
separated cells according 1o whether or ot the death
had “unspecified septicemnia™ s iis principal causs and
included an sdditicnel parsmetar in the model for this
affect. We plso chose K to ks 100000000 hecause subsion
tially lower walues of K give miioegressive cosfficienis
that surn to more than 1. The results are shown in Table 3
and Figurs 2.

Code | Cosff sE Code | Coelf =E Code | Coeff sE Caode | Coeff sE
1 ] = 11 0192 0127 21 JEER | OLISS 3l 0,250 | 049
2 0247 | 0UEL 12 i o 161 2 JLES2 | 0U1S] 32 JLETE | OUE
3 0206 | 0040 13 SOL1ET 0154 3 0540 | G159 L] H0.2T9 | OUEd
4 S0LE | 0UlER 14 | -0129 0135 24 0218 | 0153 iq S0 | 004
5 16l | 0uEL 15 <0408 0,144 15 00248 | GUIS0 35 0050 | 0149
& SCuong | 00147 16 a0 0,162 26 01T | 0Ll E{] SLIET | 0210
7 N B B N L 17 T B N Y 1. X7 0457 | 0.2l 7 JLET4 | OTE
B B N I 4 18 0262 0130 2B JL1ER | 0152 11 H0.98% | Q2%
g 0237 | U146 19 SDOEE | 00152 29 00020 | 0Ll
10 SCU0S2 | 00145 200 | w0017 0142 30 0,245 | G149 E 1 00,000

Table 3: Regression coefficients and stendard errors for maper-district =ffects in negative binomial GLA fitted ta
age A+ hospilal infectious disesse deaths in Southern Thailad

Predictar Coeff. SE

Corstant -1.E691 (N IETS

Season: Jami - Fehbs ] 5
Ifar - Apr 0022 O0ET
My - Jun JL2E 0T
Tul - Ang L T
Sap - Ot 0,260 OL0sT
Moy - Dhec H.174 00w

Diagnosis:  Other caes i} >
Urspecified Seplicemin 0.0E OGS0
Autoregressive Lag | ooTs G0ld
Lag 2 TR 0olz
Lag 3 OUAE D e
Orher distrias Lag 1 0&l14 ETRE L
Drispersion pararmeter B W00 14000

" Hoapital infactious deeass maraby
among persons sged 40%

Residial Deviance 1 2T65.2 di: 2450

Figure 21 Cosfficients for other model paramet=rs and Pearson readuals plot

The maodel fits well. It shows thet neither oospecified
e plicemiareporied canse nor season of the year is relabed
to infectious disease moriality. The highest ouilier in the
residuals plot is 5.4 for just 7 desths from ssphicemia in
South-west Surat Thani provines in November - December
20080, Figare 5 showrs the forecass based on the model
for ageregated hospital deaths in this age group from
infectione dissases from all 14 provinces.

Figure % shows the forecasts based on the full model
{Table 3 and Figure 2) applied 1o aggregaied dam for
hospiinl seplicemia deaths among sged 40 or over. The
graph claarly shows that r= poried unspecified seplicernia
canse of death sharply increased st the end of 20802,
Whereas other hospital infections disease moriality
remained relatively siahle.
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Figure 41 Hospital infectious dissase mortality forecasts based on past abesrvations in reoamonth periceds for pemons

aged 40 or over

MECLSSH0N

In this shudy, the preliminany remlis revealsd that
the owerall hospital monality rabe in southem Thailasd
was 23.6 peroent, whereas, the swerage of hospitl mortalicy
fiar the: whale cooniry was 35 percent { Thangchanoens athein
et al., 20063 Deaths from seplicenia were gradually
incremsed by year. Thess resulis wers consistent with a
change in trepds for septicemia found in United States
with the hospitalization rate for septicernia doubled during
the 1980s | Salive etal., 1993}, In addition, the in-bospital
of infectious dissase maonality pattern also had a proncunced
geagraphical pattern it southern Thailand over this
six-year pericd, decreasing from north tosouth sovay from
Bangkok, and with peaks in urban areas served by large
district hospitals where people can acoess health cane and
wwareness of their health care more easily than thoss in
rural areas.

Other studies have used satistionl models for time
series counis in spatial regions to sooount for ureaplained
data varistion, spatial correlation and deficienciss{Congdon,
2006 Lix et al., 200 Butarerpevs, 20005, Poiss on models
and General ed Linsar Medels with Generalized Estimation
Equations {GLM with GEE) were reponed by Condon
{ 2008 and Lix et al. { 3006 . In our study, over-dispsraon
winlated the Poisson mode] assimption, s a negative
bincmmial GLM was used instead. Spatial-time senes
modeling forinfectious dissase revealed thai the reporied
incidence rate for each diagnosis class wes stable from
1995 uniil the end of 2002, when & sharp incresss oocurred
septicernia mortality. There are mamy censes of death
leading to septicemis. A sindy of risk factors for sspticemia
moriality in older adult in United Steies reported that
seplicemia mortality wes asscointed with history of
diabeies and cancer (Salive et al., 199%), However, our
forecasting model is base on the constant popolation
snicture in each super-district and had no information

on ariginal sources of infection. Thess are the limitations
af our study.

In crder to proposs bealth policy and implementation
plan, our snady reises questions about the real causes of
death sttnbuted to unspecifisd seplicemia in Southem
Thailard. Further snadies are peeded 1o arswer these
questions.
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