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Development of a Nutritional Supplementation and Behavioral
Counseling-Based Care Guideline for Underweight
Tuberculosis Patients in Phrae Province

Pranom Maaun Phrae Provincial Public Health Office

Abstract

Tuberculosis (TB) remains a significant global public health challenge. In Thailand,
the incidence of new cases is approximately 143 per 100,000 population. Malnourished patients
(BMI<18.50 kg/m?) are at a heightened risk of adverse treatment outcomes. In Phrae Province,
the proportion of underweight TB patients increased from 31.91% to 47.27%, with an average
mortality rate of 7.62%. This study developed and evaluated a care model for tuberculosis (TB)
patients with a below-normal Body Mass Index (BMI) in Phrae Province, integrating nutritional
supplementation with behavioral counseling. Adopting a three-phase Research and Development
(R&D) framework, the study involved: (1) a situational analysis of existing TB care practices,
(2) the design of the integrated care model, and (3) an evaluation of its clinical effectiveness.
The evaluation phase employed a one-group pretest-posttest quasi-experimental design.
A mixed-methods approach was used, incorporating qualitative data for situational analysis and
quantitative data to measure outcomes. The PRECEDE-PROCEED Model was applied to analyze
predisposing, enabling, and reinforcing factors affecting health behaviors. The sample included
195 underweight TB patients (BMI<18.50 kg/m? registered at 8 hospitals in Phrae Province. Data
were collected from December 1, 2024, to November 30, 2025, using a consecutive sampling
method. Data were analyzed using descriptive statistics and the paired t-test to compare mean
scores of health behaviors, treatment adherence, BMI, albumin levels, treatment success rates,
and mortality. The results of this study found that following the implementation of the guideline,
the mean scores for health behaviors and treatment adherence increased siificantly. Both BMI
and serum albumin levels showed statistically significant improvements (p < 0.05). Furthermore,
treatment success rates (cured and treatment completed) increased, while the mortality rate
during treatment markedly decreased compared to the pre-implementation period, resulting in
improved treatment continuity.

The care guideline developed through this R&D process effectively improved nutritional
status, health behaviors, and treatment outcomes. It significantly increased BMI levels and
treatment success rates. Consequently, this guideline should be integrated into local standard
operating procedures, emphasizing proactive nutritional screening upon admission and

continuous BMI monitoring alongside pharmacological treatment.
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Keywords: Tuberculosis, Malnutrition, Underweight, Nutritional Supplementation,

Behavioral Counseling
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e 53 27.18
a1y (V)
20-59 85 43.59
60 ¥ Tuly 110 56.01
Mean= 62.4, S.D.= 11.2
A0TUNNEUTE
lan 24 12.31
A 102 52.31
iy 56 28.72
ngv/ueniuey 13 6.66
SZAUNTSANEN
lailaSpuniede 23 11.79
Uszaudnu 127 65.13
AsguAnwInOUAU 28 14.36
Aspufnwnoulane 16 8.21
USgyeyes 1 0.51

=

gannuTyed 0 0.00

o
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M19197 1 Uand 919U Sepaz Aledy wavdiudetuuninggIudwunaudeyaily (n=195) (se)

fauls MUY fouaz
DIIWUAN

lailausgnavon@n 109 55.90

LAEATNT 49 25.13

Sudhaily 32 16.41

SUs1N/5TiEmng 1 0.51

A1V18/55NAAIUN 0 0.00

U 2 1.03

Bug 2 1.03
ﬂszmwnzﬁumwmﬁm (Risk Category)

firudes (aeore/sausziy/eldidos) 126 64.62

Tifinudsasude 69 35.38
Hauavan (Caregiver)

daua (Aausa/yns/yIm) 189 96.92

Lififauandn (auanuiad) 6 3.08
N158U5UBIMITLETU (ONS Compliance)

Sulsemulsadnasenunas 2 wi/iu) 168 86.15

Sulszmuldldainaue/uiedin 27 13.85
szaudayiiuluiaen

nauun@ 43 22.05

FnInaeiung (< 3.5 ¢/dL) 152 77.95

N8 1 Ui nausegdulngdumane Jeuaz 72.82 ftheenguinnimiewintu
60 U fovay 56.41 01g1ad0 62.4 U anunwausa dnlugj § Sevaz 52.31 fUredlng/lale
Usenouedin fovaz 55.50 damidss (Jgeene/lsauszdnia/soldtes) fovas 64.62 Tfqua
(Rausa/yns/qni) fewar 96.92 nsvensuetmsiasy laefuusenuldasaueniuinas
(2 uit/5) Wudaulney Seway 86.15 LLazﬁﬁzé’ué’ayﬁﬂm%amﬁﬂﬂ’hmmsﬁﬂﬂa Sovaz 77.95
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[y

daufl 2 UsravBrauumensquadthenlsaidaduiiinanisinitnasisnelusunsuadue s
wazMIIAIUINITING AN
Ml 2 sadwdmsliuumansguadiaedalseifirdviinameiniunasiselusunsuaiue s
wazMSAUINYITING AN (n=195)
AaUN1INARBY  WAINITNARADY

fauus NaR1g t p-value
Mean Mean
ARUlIan1e 16.24 17.85 +1.61  -9.124  .001*
s¥AU Albumin 2.85 3.42 +0.57 -7.456 .001*
‘anﬂisuq%mw 2.45 a.12 +1.67 -11.32 .001*
ANUSINIIBlUNISS Y 2.58 4.45 +1.87  -10.84  .001*
y ADUNARDY NAINI1SNNABY )
ALUs > - ARIMK y4 p-value
YAz FhlGH
nadL$9v0IN155 Ny IulsA 72.31 82.56 +10.25 -2.48  .013*
BNIINTSLALTIN 7.62 5.64 -1.98 1.965  .049*

P<0.05

a3l 2 agulidn deuuagndsnindisnlusunsuaiuemssaniunsiidunw
WINgANTINNUIN ARvliaaney (BM1) Lﬂ'usﬁummaﬁla 16.24 101 17.85 kg/m? aeiiiluddgynieeia
(p< 001) s“m‘uaawu (Albumin) Hisfuainiade 2.85 1Ju 3.42 ¢/dL (p<.001) MUNEANTTUFUNIN
meummaaa 2.45 1 9u 4.12 avuuu eg19idudAyneaif (p<.001) Ausaniiolunisinw
Anadofiuduain 2.58 «Ju 4.45 azuuy egaildeddymnisadn (p<.001) nad15ven1ssne
Sollsn Anadaifiutuaindosay 72,31 1Ju 82.56 sgnafituddymeda (p<.001) Sasnsidedin
Aadvanasnindesas 7.62 18w 5.64 sgditddun1eada (p<.001)

ERRED)

HansAnwad el uandliiiiud 35 nsquad UaeTalsediysanmaniaes uewn st unis
TimBEnwdangfnssuaunsausuuganzlaruiniswasuaansnissnuliegaiiuss@ngam 219
waanamazeuliiuin madanisameylasunsdlfidui s Ussnovaiuayumss nwwin
it udadeddg i Tualnensad ornudngavesnssnetalse elufl Avesmsnovausssosn
Ml usaussonmaesiname uagnsanaudswomadedin®? enrdostuunAnnsguadias
Falsauuvuesd i il unisiasvad sdneamd g uamaiug lUAunssawnamsumg 2
msfaLsnsuad Y TaulsafiysannsnisassomwaenslisUs nnidagAnssulundsd
ansataelingorinsesnisguasnuiUaedalsalussfuguvud adusing adunssnudeedundn
Tnedsvmnalnatvayusmlavuimsuaznmsuulasunginssuauamesiaduszuu 'O nanside
Jeazvieuliiiiufsnnudrdguesnsesnuuuuimsfinevaussdet yviaisvesiae lnslams
nauisinmznnlnvunmsuasiidediamaasvgianardan® Jsaenndostuiuamsnismunuinise
LuUysAINsLagmM s sEuuguamiltuged uaudnans > ludadanmuanis@nyinudn
siudayduluenvesihoiutuegeiteddynevdaldsulusunsumaiuens®® naudsuuag
Fananliifiesasoudunnylnsuninisiinty fadulededdusensiiuannsindetalse
nansnwilaonedosiunsidedaufifnisludmiadedd 2566 Anenuigaeinlseds
dsindufiudwaede 3.1 Alansumelussezinat 6 Wou dasnsdnvimeiiuduesay 11

[y

waAslL LD I LFURUS S9N ML LNTUNNISRRTUAURAA NS NS NN AT ua 19T
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wenaninslidusnvidmginssudedunumardyluguetadeatuayy (Enabling factors)
ANNTOULUIAA PRECEDE-PROCEED Model™® Tngiamzluuiunvesdaniauns deiilaseaing
Usznnsidudspuggeeny gursdunuannmdadudedidasmuseld guam waznsidifmineins
mslidmnwegwieiilesnedduaiunnumsemiin amndlalulse uazussgdlalunisguanuies™®
dsralfinefinusaielumsuussmuemsiasy waznsldoduinilsnogisasiiane usiaed
Todriad miasugiauazdannf nnu P lud dvnad sy U3 unvesd s auns 7 15 9 uay 6@ any
mMsfulszmuemsiasuaznsldenegaeiiea’® dwmalvinsruaunmsinwiianudeilenas
anlomansviansinu laslanizlunguigeensfiidediiaduneliuasmaiuma® dodiiaves
nsfinwndl fe ldfimsinguemuauuarlifinsg udiedne TsldannsoasUanuduiusiGang ua
HalnenTesenddUsuNsuiudns M sidedinla maansaunsShwiasianulussausunldunas
msinsAnyfisenuuunuugumuatlusuian

G

nuansiTeduandliiiuln 3nsquadUaeTalsauuuysannisdulasuinisuas
waAnssuguamiidnenmlunsudledgmanzymlasuinis wasiiinuszansananansatieia
UmindaUasuard swasomaguanwfifid u semsideansathddud ey amivayunsiaun
uleun MINWUNLUINTAVAN wazn1seenuuuuIvnansguadiieiulsaiduiiefugudnans

wazaanAaodiuUSTUNTaITEULUINsguamlulsemalnglaegamngausioly

Ualauauug
1. YelausuusiBUfUR (Practice Recommendations)

1.1 mhwuinsmssagulusziuiamia s1ne uazlsmenuiaguwu msinsaitethisoua
fuhetadsafifiadaiinameninininas dwszneumenisdnnseannglnrunns msdnassomnaeda
wagn1slimU3 nvndamgdnssuguan Wi uuwmaRuesglunsguaUaeialsalay
wngluszsdudurasmssne (ntensive phase) @ adumasfi ARV A B o RA AN MEWNING o1
waznsidedingiiga mssidumssana ezt lsanyesinawesnsg uad ulavuinsi Ay
Huszuulunueueuinlsassduiiug

1.2 mstmualidinisussdunnslaruinisvesdiae fulsregadussuud s Suty
yeidouinu lagldmdviaaans (BM) Samtusdiamedued Wy sedusayiludon iedanses
nudesoeawiug uasihdeyadananlulilunsinvhusunsuaennzse (individualized care plan)
fmnzauiussiuamuuLsesnmsylavmstazUunesiiiousazse

1.3 yaansansisagumsiiauddgdunsiiauSnyidaganssuguainatuaiung
w3ulavuinis lagsjadfunisadrsanudilaifentu unumveslnsuinsdenanissnuiinlse
M uussgslalunsUiuasunginssunsuilag wasnsdaaiunusilolumsiuusemuendu
Yallsmogainane Fwstisantaymnsnnen WusnANud5areIn1sing waranaudess
nadntalsaenluszeren

2. forauauugiitensidelusuian (Research Recommendations)

2.1 msinsfnudaaunaluszezenivdsdugalusunsuaiiomsuag nslimysnw
Banginssu evssidusnudduremadnsiunnglavnnms aunmdin uazranisinuiale
mudamsdesiunanduiliudmedselussesvdimsdnm
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2.2 sHMIFnIANUANAIMLATYEA1ERS (Cost-effectiveness) ¥04n15YsNTIUTUATY
iw3uomssandunsliduinwdmginssy i eldidud oyaatvayunisdnduladeuleune
waznsveERan sAiuaulun g ladedniniiusuU s v TsuUaIs 1 TEY

2.3 msvenensAnyissludaiuiisuiiiviunmadany inswshe wassruuuinsquaind
ANy eI suiisunadnsuagiauuumanisauagUasialsaiidnngywlavunislid
ANuEavEY mngay wazansnsauszendldlalunannvanguiunvesUseinalneg

nnAnssuUIENIA

ATeveveunsEan dinaumssaavimiauns wasdvi i ussinadnialsalsameiuna
4 8 widludmiauns wagiiuananu v v fatuayumsiidumAdouassudundoulusuns
nsquatUisetraduuds veveunnquagursinlsauaznguietisieialsannviuiingan
Tausuile sunmAdetdiSigauenduslenitensiamamnmuimsassugluiuiduly
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