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Area-based Network Allocations: A Solution to Mitigate the Shortage of Health

Workforce
Theepakorn Jithitikulchai

Jithitikulchai@hsph.harvard.edu
Harvard T.H. Chan School of Public Health

Abstract

This study reports the simulation results of area-based network allocations for the health workforce

in all hospitals under the Office of the Permanent Secretary of the Ministry of Public Health. The objec-

tive was to understand the workforce shortage status and results from alternative network allocations

in the health regions to mitigate the shortage of health workforce.

As of September 1, 2019, the weighted shortage intensity index shows 31%, 29%, and 26% shortage
on average for nurses, dentists, and medical doctors. This study found 80% of hospitals had nurses,
dentists, and medical doctors less than the minimum manpower requirements. The weighted average
shortages of nurses were 68 per hospital, and shortages of doctors and dentists are 10 and 3 per hospi-
tal, respectively. The total shortages were 16,000 nurses, 3,400 doctors, and 1,000 dentists. There was a
severe nurse shortage in sub-district health promoting hospitals and tertiary hospitals, but no shortage
at secondary-level hospitals. Furthermore, the medical doctor shortage was severe at the secondary-

level hospitals.

The empirical results show that area-based healthcare networking within the same hospital level
could not mitigate the shortage due to high workforce scarcity. However, the networking of the prima-
ry-level with the first-and middle-secondary-level hospitals in the same districts could alleviate the nurse
shortage. This decreased the weighted shortage intensity index for nurses from an average of 69% in the
primary hospitals (status quo) to an average of 25% (ex-ante). Similarly, the networking of middle and
high levels of hospitals at the provincial and regional levels could also alleviate the shortage in medical
doctors. However, the area-based networking alternatives could not mitigate the shortage in dentists and

pharmacists.

Keywords: health workforce shortage, healthcare network, primary healthcare, secondary

healthcare, tertiary healthcare
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#1579 2 fvtianududuresrnuviaseaulusgaulsmenuiakuuainimtn anrdnugiulaesiuynseauuinig (Baseline

scenario of all service levels)

Jnulsineua (159)

Hospitals
Snoulsmeruaiideuwiauaau (159)

Hospitals with shortage
fUiAMUUIALAAY (S0UaZUDY TN.)

Shortage index (% of hospitals)
TNUMRIAUGUNN (AL)

Total health workforce (persons)
nsaushsImE s (Av)

Minimum manpower requirements (persons)
Snuiinawea (Au)

Total shortage (persons)

FYIANUUTUVDIANNVIALAAY (398a2VDINTIAAITUR)
Shortage intensity index (% of min. manpower required)

FIUIUADIAUVIALAAULRAEAD TN. (AL)

Average shortage per hospital (persons)

SrauneuaTivnuAa Ao 260 AU T AL
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#1599 3 AYTANUULTUYDIANUVIALABULUUENUIMTNIINHANITIALATEYVIIUTNTFUAWNBINUN Lne5IunNTERUUINNT

(Area-based network allocation of all service levels)

MSIAUATUEVNIN (persons)
uulssngauia (hospitals)
Shortage intensity index

FuIusua (sub-districts)
Shortage intensity index
U NG (districts)
Shortage intensity index
WA (provinces)
Shortage intensity index
Iungunw (health regions)
Shortage intensity index
Uszmdlne (Thailand)

Shortage intensity index

unng NUALNNE WnEYNS neUNA
16,593 4,662 7,906 100,320
896 896 896 10,526
-26% -29% -6% -31%
896 896 896 7,037
-26% -29% -6% -29%
874 874 874 878
-26% -29% -6% -18%
76 76 76 76
-25% -25% -5% -17%
12 12 12 12
-19% -22% -6% -16%
1 1 1 1
-17% -18% -3% -14%

VUYLIAG): FUTANNTUVDIANUVIALAGU (iE]EJau"UENE]G]i’]ﬂ'IaQ"UUWI) Ao shortage |nten5|ty index (% of minimum manpower

required) L‘LJumLaaEJ (average) v@4 ("‘lb”’l)

mmmumuww (ex ante)
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A1591991 4 AYANUTNTUYDIAINVIARARURUUEIUINITNINHANTIALATOUIBUINTAVNININUN Laglenseauusnig

(Area-based network allocation by each service level)

wnng AuALNNE BLEnE WA
1. szaudgugdl
MNAIAUFUAIN (persons) 14 5 8 9,826
uulsanenuna (hospitals) 3 3 3 9,633
Shortage intensity index -6% -43% 42% -69%
uUAUA (sub-districts) 3 3 3 6,562
Shortage intensity index -6% -43% 42% -66%
U8 (districts) 3 3 3 877
Shortage intensity index -6% -439% 42% -59%
IUIUTIIA (provinces) 3 3 3 76
Shortage intensity index -6% -43% 42% -57%
TUUAgUAMN (health regions) 3 3 3 12
Shortage intensity index -6% -43% 42% -53%
Uszinalng (Thailand) 1 1 1 1
Shortage intensity index -2% -35% 27% -52%
2.1 NRgndszausiu
ANSIAUEYNIN (persons) 3,924 1,866 2,626 23,359
3uulsane1uia (hospitals) 508 508 508 508
Shortage intensity index -36% -33% -4% 19%
F1uUAUA (sub-districts) 508 508 508 508
Shortage intensity index -36% -33% -4% 19%
N8 (districts) 502 502 502 502
Shortage intensity index -36% -33% -4% 19%
WA (provinces) 66 66 66 66
Shortage intensity index -31% -34% -3% 22%
nungunw (health regions) 12 12 12 12
Shortage intensity index -27% -28% -4% 20%
Uszinelng (Thailand) 1 1 1 1
Shortage intensity index -26% -23% -2% 5%
2.2 NRgilEAUNaN
MN&IAUFUAIN (persons) 2,869 1,231 1,714 15,902
uUlssngaua (hospitals) 265 265 265 265
Shortage intensity index -25% -34% -10% 9%
F1UAUA (sub-districts) 265 265 265 265
Shortage intensity index -25% -349% -10% 9%
1IN NNe (districts) 261 261 261 261
Shortage intensity index -25% -349% -10% 9%

®
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A1597 4 (fia)  FyHANUTITUIDIAMHUVIALATULUUEUNTNIINNANTIALATEUIEUTNTAUANTINUN Tngulenseau

1U3N15 (Area-based network allocation by each service level)

WWng Aunwng Wnaung WA
IUIUIINIA (provinces) 65 65 65 65
Shortage intensity index -23% -32% -8% 12%
uuAgun N (health regions) 12 12 12 12
Shortage intensity index -22% -28% -9% 12%
Usgwelne (Thailand) 1 1 1 1
Shortage intensity index -18% -22% -4% 4%
2.3 A ilTEAuga
NAIAUEUNIN (persons) 4,362 907 1,881 25,394
F1uulsenenua (hospitals) 84 84 84 84
Shortage intensity index -30% -4% -4% 3%
1uUUa (sub-districts) 84 84 84 84
Shortage intensity index -30% -4% -4% 3%
U NND (districts) 84 84 84 84
Shortage intensity index -30% -4% -4% 3%
UIUTMNIA (provinces) 61 61 61 61
Shortage intensity index -33% -4% -4% 1%
ungunw (health regions) 12 12 12 12
Shortage intensity index -27% -12% -5% -4%
Uszinalng (Thailand) 1 1 1 1
Shortage intensity index -21% -6% -2% -2%
3. aRed
ANSIAUEYAIN (persons) 5,424 653 1,677 25,839
Iuulsaneruia (hospitals) 36 36 36 36
Shortage intensity index -9% -16% -7% -24%
uIUAUa (sub-districts) 36 36 36 36
Shortage intensity index -9% -16% -7% -24%
U NND (districts) 36 36 36 36
Shortage intensity index -9% -16% -7% -24%
UIUTMIA (provinces) 505 35 35 35
Shortage intensity index -9% -16% -7% -23%
nungunw (health regions) 12 12 12 12
Shortage intensity index -8% -149% -5% -22%
Uszinalng (Thailand) 1 1 1 1
Shortage intensity index -5% -9% -5% -20%

VUYL FUTIANTNTUTDIALVIALAAU (ﬁaaaumaqamwmawum) Ao shortage |nten5|ty index (% of mlmmum manpower

required) Jueade (average) Vo4 M><100 dusulsaneuna (status quo) waz ALRAY (average) 103ALREY (average) v84
(Z"g% x100 dmduszauiui (ex ante)
itoq

G=)
O
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#1599 50. AUANUNTUYIANUVIALARULUUA U MTNIINNANITIAATBVISUTNTAUNWBINUT LagdnnguseauuInig
TndiAganiuy JULUU n. (Area-based network allocation by clustered service level - Type I)

wWne NUALNNE LnEYNT WgIUNA
sUkuv n. Yguadl uag Rsnliszauiu
(Type |: primary and first-level secondary)
ANS9AUEYNIN (persons) 3,938 1,871 2,634 33,185
U NEIUTE (hospitals) 511 511 511 10,141
Shortage intensity index -36% -33% -4% -48%
1WA (sub-districts) 511 511 511 6,817
Shortage intensity index -36% -33% -4% -45%
UGN (districts) 505 505 505 878
Shortage intensity index -36% -34% -3% -37%
UIUTIMNIA (provinces) 67 67 67 76
Shortage intensity index -31% -349% -3% -28%
TuuAgunN (health regions) 12 12 12 12
Shortage intensity index -27% -28% -4% -26%
Uszinelng (Thailand) 1.0 1.0 1.0 1.0
Shortage intensity index -26% -23% -2% -22%

JULUU Nn. RBNNszAUNAIN NRBTTTAUEN Uay anggll
(Type I: mid-level secondary, high-level secondary, and tertiary)

ANAYAUEUAIN (persons) 12,655 2,791 5,272 67,135
Iuulsane1uia (hospitals) 385 385 385 385
Shortage intensity index -22% -249% -7% -10%
UIUAIUA (sub-districts) 385 385 385 385
Shortage intensity index -22% -24% -7% -10%
1IN NNL (districts) 378 378 378 378
Shortage intensity index -22% -25% -7% -11%
UIUTIMNIA (provinces) 76 76 76 76
Shortage intensity index -22% -19% -6% -12%
uuAgun N (health regions) 12 12 12 12
Shortage intensity index -19% -18% -6% -11%
Uszinelng (Thailand) 1 1 1 1
Shortage intensity index -14% -14% -3% -9%

U6 AYEANUTNTUYRIANNYINLAAY (FaUaYRIBnIINIAItUAT) AD shortage intensity index (% of minimum man-

power required) 1urniade (average) 784 % %100 dm3ulsaneuna (status quo) Lag ANLRAY (average) Vo4 (Zl’;‘% %100
i itof

dususeauiud (ex ante)
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A159991 5%. AYIANUNTUYIAINUVIALAAUL UL U IMTNIINNANITIAATBVISUTNMTAUNWBINUT Lagdnnguseauu3nig

TndiAganiu JULUU 2. (Area-based network allocation by clustered service level - Type 1)

LANg PUARNNG WU WU

wuu . Ugugll nAegiiseavdy uas Naegiissaunans

(Type lI: primary, first-level secondary, and mid-level secondary)

MN&IAUFUAIN (persons) 6,807 3,102 4,348 49,087
Iuulsane1uia (hospitals) 776 776 776 10,406
Shortage intensity index -32% -349% -6% -40%
1UAUA (sub-districts) 776 776 776 6,952
Shortage intensity index -32% -34% -6% -37%
N8 (districts) 764 764 764 878
Shortage intensity index -32% -34% -6% -25%
UIUTIMIA (provinces) 76 76 76 76
Shortage intensity index -28% -32% -5% -19%
uuAguAn (health regions) 12 12 12 12
Shortage intensity index -23% -27% -5% -18%
Uszinelng (Thailand) 1 1 1 1
Shortage intensity index -23% -23% -3% -15%

JULUU 9. NABnTiszAUEs uay anegll
(Type II: high-level secondary and tertiary)

ANAIAUEUAIN (persons) 9,786 1,560 3,558 51,233
Iuulsaneruia (hospitals) 120 120 120 120
Shortage intensity index -21% -9% -5% -15%
UUAIUA (sub-districts) 120 120 120 120
Shortage intensity index -21% -9% -5% -15%
U NNe (districts) 117 117 117 117
Shortage intensity index -21% -10% -5% -16%
UIUTMIA (provinces) 76 76 76 76
Shortage intensity index -22% -10% -5% -16%
uUAguAN (health regions) 12 12 12 12
Shortage intensity index -18% -14% -5% -14%
Uszinalng (Thailand) 1 1 1 1
Shortage intensity index -13% -8% -3% -12%

U6 AYEANUTNTUYRIANNYINLAAY (FoUaYRIBnIINIAItUAT) A shortage intensity index (% of minimum man-

power required) Huriade (average) U943 ("i%bi) %100 d5UlTINeUTA (status quo) way Aady (average) U949 (ZI"ZL_M %100
: b

i itoi

dmsuseauiud (ex ante)

)
O
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= -50% to -25%
= -75% to -50%
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O BKK

Ex Ante
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mifﬁ'ﬂLﬂ%@ﬁd’lEJU%ﬂWiEjGUﬂWWMiBﬁUé’]Lﬂ@ (Average nurse shortage in primary hospitals by district - baseline and
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A1596UINT 1 frtianuidudureinumawaaukuusvindmsuneuavedlsineuaszaulgugiiarn1sinasedng
USMSEUNNTEAUS AR WNAUBNATEAULUAFVAN

(Average nurse shortage in primary hospitals and district-level simulation scenarios, by health regions)

anviAiNugu Josasatatiedenui
Status Quo Ex Ante
UAFUNN Ugundl Ugunll Ugunil uas Aenl Ugugll NAsnliszaudy
Health Regions Primary Primary S2AUAY wae NRggUsTAUNaNS
Primary with First- Primary with First- and
Level Secondary Second-level Secondary
1 -68% -56% -31% -25%
2 -67% -55% -39% -31%
3 -76% -64% -33% -30%
a4 -65% -56% -42% -18%
5 -66% -54% -46% -42%
6 -63% -50% -37% -26%
7 -71% -59% -37% -25%
8 -62% -52% -36% -23%
9 -81% -71% -55% -31%
10 -81% -71% -47% -38%
11 -66% -57% -34% -24%
12 -49% -50% 10% 22%

eLve: AriANduduYeInINYIALAAY (shortage intensity index) wuugiamtinveslsanerutadsugilunsaziunaunn

AITNEYING 2 Han15Inassaseune@enud neludwenseauusnig [wuuliaisiiming
(Area-based network allocation for all service levels [Unweighted])

WWng AunwwnNg Wnaung weuIa

Doctor Dentist Pharmacist Nurse

fidenrudtugunw (health workers) 16,593 4,662 7,906 100,320
Iuulsane1uia (hospitals) 896 896 896 10,526
Shortage severity index -21% -16% -2% -47%
1IUAUA (sub-districts) 896 896 896 7,037
Shortage severity index -21% -16% -2% -44%
UIUTWND (districts) 874 874 874 878
Shortage severity index -21% -16% -2% -13%
WA (provinces) 76 76 76 76
Shortage severity index -20% -14% -3% -11%
RGN (health regions) 12 12 12 12
Shortage severity index -17% -18% -3% -14%

MBI ATLANUTNTUYBIANNVINLARY (F08azURIBNIINIRITUAT) AD shortage intensity index (% of minimum manpower

®imtb) 100 dmsulsaneuia (status quo) wae AnLade (average) vaa ZZiPD y 100 Fuy

required) .urAade (average) 184
, 1b; Yilb;

SEAUNUTN (ex ante)




)
B
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AITNAYING 3 NANTINETSATEUTINUN Wnekenseauusnis [wuuldaladmdn]

(Area-based network allocation by each service level [Unweighted)])

wWne NUALNNE nEYNT WgIUNA
Doctor Dentist Pharmacist Nurse
1. Ugundl (primary)
M&IRUAILEYAN (health workers) 14 5 8 9,826
F1uulsenenua (hospitals) 3 3 3 9,633
Shortage severity index -2% -35% 26% -52%
uUAUA (sub-districts) 3 3 3 6,562
Shortage severity index -2% -35% 26% -51%
U NND (districts) 3 3 3 877
Shortage severity index -2% -35% 26% -52%
1UIUTMNIA (provinces) 3 3 3 76
Shortage severity index -2% -35% 26% -48%
TUUAgUAMN (health regions) 3 3 3 12
Shortage severity index 42% -35% 26% -52%
2.1 NRgnlszausu (first-level secondary)
MasAuAUguNN (health workers) 3,924 1,866 2,626 23,359
uUlsIng1ua (hospitals) 508 508 508 508
Shortage severity index -25% -19% -3% 6%
UIUFIUA (sub-districts) 508 508 508 508
Shortage severity index -25% -19% -3% 6%
I NNe (districts) 502 502 502 502
Shortage severity index -25% -19% -3% 6%
WA (provinces) 66 66 66 66
Shortage severity index -25% -20% -4% 8%
uAgun N (health regions) 12 12 12 12
Shortage severity index -25% -22% -3% 5%
2.2 NgiiszAunans (mid-level secondary)
M&eAUATUEUAIN (health workers) 2,869 1,231 1,714 15,902
Fuulsanenua (hospitals) 265 265 265 265
Shortage severity index -16% -17% -2% 2%
F1UUAUA (sub-districts) 265 265 265 265
Shortage severity index -16% -17% -2% 2%
uudune (districts) 261 261 261 261
Shortage severity index -16% -18% -2% 2%

€
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AITNAYING 3 (F13) NAN1SINATTATBVNLTINUN taekenseauusnis [wuuldalaimin]

(Area-based network allocation by each service level [Unweighted])

wWne
Doctor
UIUTIMIA (provinces) 65
Shortage severity index -16%
UUAgUAN (health regions) 12
Shortage severity index -18%

2.3 NRsnfiszaugs (high-level secondary)
MNAIRUAILEUAIN health workers) 4,362
31uulsewe1u1a (hospitals) 84
Shortage severity index -21%
FuIUFUA (sub-districts) 84
Shortage severity index -21%
U NG (districts) 84
Shortage severity index -21%
UIUTMIA (provinces) 61
Shortage severity index -24%
TUUAgUAN (health regions) 12
Shortage severity index -21%

3. ARl (tertiary)

MAsAUAUgUNN (health workers) 5,424
uUlssngaua (hospitals) 36
Shortage severity index -8%
IUFIUA (sub-districts) 36
Shortage severity index -8%
U NND (districts) 36
Shortage severity index -8%
WA (provinces) 35
Shortage severity index -8%
uAgunn (health regions) 12
Shortage severity index -2%

NUALNNEG
Dentist

65
-15%
12
-21%

907
84
0%
84
0%
84
0%
61
0%
12
-4%

653
36
-6%
36
-6%
36
-6%
35
-6%
12
-8%

Wnauns

Pharmacist

65
-2%
12
-3%

1,881
84
1%
84
-1%
84
1%
61
-2%
12
-2%

1,677
36
-4%
36
-4%
36
-4%
35
-4%
12
-3%

W8IU8

Nurse

65
6%
12
5%

25,394
84
4%
84
4%
84
4%
61
2%
12
-2%

25,839
36
-19%
36
-19%
36
-19%
35
-19%
12
-20%

MW AvlianudituveInLvInLAaY (Fa8arYegnsImatus) fe shortage intensity index (% of minimum man-
power required) WuAaAe (average) voa Ti=2D o 100 dwsulsenenuna (status quo) Uag ALade (average) YasALRRY (average)

Cini—Xilby)

S X100 FnFusesuiium (ex ante)
itof

U

G
U
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)
)

AITNAUING 4. Nan15INATTATEVIBTILT TngdnnduszAuusnisinaldsiu (FUuuy n.) luulsdednen]

(Area-based network allocation by clustered service level - Type | [Unweighted])

wWnNg AUALNNE LNEYNS WeIUNA
Doctor Dentist Pharmacist Nurse
sUkUU N. Uguadl uaz NRsnliszausiu

(Type I: primary and first-level secondary)
MAasAUAUguNN (health workers) 3,938 1,871 2,634 33,185
U NEIUA (hospitals) 511 511 511 10,141
Shortage severity index -25% -19% -3% -49%
U (sub-districts) 511 511 511 6,817
Shortage severity index -25% -19% -3% -47%
UGN (districts) 505 505 505 878
Shortage severity index -25% -19% -2% -29%
UIUTINIA (provinces) 67 67 67 76
Shortage severity index -25% -20% -3% -22%
ungunw (health regions) 12 12 12 12
Shortage severity index -25% -22% -3% -22%

JULUU Nn. NRNNTTAUNAIN NRBNITTAUE Uay aRggl

(Type I: mid-level secondary, high-level secondary, and tertiary)

MaeAUATUEUAIN (health workers) 12,655 2,791 5,272 67,135
uUlsIng1Ua (hospitals) 385 385 385 385
Shortage severity index -16% -13% 2% 1%
d1uudua (sub-districts) 385 385 385 385
Shortage severity index -16% -13% -2% 1%
UIUTWND (districts) 378 378 378 378
Shortage severity index -16% -13% -2% 0%
IUIUTINIA (provinces) 76 76 76 76
Shortage severity index -16% -8% -2% -5%
TuUAgUAN (health regions) 12 12 12 12
Shortage severity index -13% -14% -3% -9%

L AYEANNLLTUYDIANUVINLASY (FR8AEUDISNIINAITUAN) AR shortage intensity index (% of minimum man-
power required) Jueade (average) ﬁumwxloo dwsulssneuna (status quo) waw ALAE (average) 103A LAY (average)

94 (Zlnz‘%xloo dmsusuiudl (ex ante)
L7

()
O
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AITNAUINT 49. Nan1FINATTATENBRIUT Tngdanquszauuinisindidesiu (guuuy @.) [wuuliassdmn]

(Area-based network allocation by clustered service level - Type Il [Unweighted])

wwng NUALNNG WFUNS RG]
Doctor Dentist Pharmacist Nurse

a v Y a

sULUU 2. Ugundl NRsnliszaudy uag YRgnilseaunan

v 9 v 9 Y

(Type II: primary, first-level secondary, and mid-level secondary)

ﬁﬁé’ﬁﬂuﬁﬁuqmmw (health workers) 6,807 3,102 4,348 49,087
FUUTTINEIUNE (hospitals) 776 776 776 10,406
Shortage severity index -22% -18% -2% -48%
J1UAUA (sub-districts) 776 776 776 6,952
Shortage severity index -22% -18% -2% -45%
UL (districts) 764 764 764 878
Shortage severity index -22% -18% -2% -17%
UIUTMNIA (provinces) 76 76 76 76
Shortage severity index -22% -17% -3% -12%
nungunIw (health regions) 12 12 12 12
Shortage severity index -23% -22% -3% -15%

JULUU 9. RBnTsEAUES uay aRegll

(Type II: high-level secondary and tertiary)

M&ruAIUEYAMN (health workers) 9,786 1,560 3,558 51,233
uUlssngaua (hospitals) 120 120 120 120
Shortage severity index -17% -2% -2% -3%
1uUAUA (sub-districts) 120 120 120 120
Shortage severity index -17% -2% -2% -3%
1UIWSNND (districts) 117 117 117 117
Shortage severity index -18% -2% -2% -4%
WA (provinces) 76 76 76 76
Shortage severity index -16% -2% -2% -8%
UUAZUAMN (health regions) 12 12 12 12
Shortage severity index -12% -6% -2% -12%

VUYL FUtiANUIN TNV IALATY (iayaumaqamwmawum) fio shortage intensity mdex (% of minimum manpower

required) LﬂumLaaa (average) 904 ("le”’l) %100 d@wsulsanenuna (status quo) uaz Anade (average) vas Ek=Zibd . 10
mmusvmuww (ex ante)

L i i




