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Abstract

The Ministry of Public Health has arranged for registration of blood collection service units
outside hospitals to support congestion reduction and to ensure that specimens meet quality standards.
This research aimed to develop a model for blood collection, specimen collection, and specimen
transportation, and to evaluate its effectiveness in out-of-hospital service units in the health service network
of Ta Phraya District, Sa Kaeo Province. Action research was applied in combination with systematic teaching
based on the “ADDIE Model” with a multidisciplinary team of 60 personnel. Knowledge provision and
workshops were conducted through five steps: (1) analysis of context and problems, (2) design and process
development, (3) development, (4) implementation, and (5) evaluation of processes and outcomes. Data
was collected by questionnaires and performance evaluation forms. Results showed that the average
knowledge and practice scores of the multidisciplinary team after development were significantly higher
than before development by 3.27 points (SD = 3.03) (p < 0.001). The specimen rejection rate was 0% (goal
<19%), meeting the standard indicator, and the accuracy rate in specimen transportation for analysis was
100% (goal 100%), also meeting the indicator. The improved model reduced patient waiting time by two
hours, with service satisfaction reaching 95% (goal =85%). All 15 out-of-hospital service units met the
required standards. This workshop-based development model using the ADDIE framework can serve as a

prototype for improving other services in the future.

Keywords: Blood collection service unit, Collect samples outside hospitals, Health service networks,
ADDIE Model
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ADDIE Model (Kevin Kruse, 2008) Quality of Specimen Collection
1) Analysis - Knowledge of Blood Collection, Specimen Collection, and
2) Design Specimen Transportation

3) Development » - Specimen Collection and Transportation Quality Based on

4) Implementation Specified Indicators

5) Evaluation - Patient Satisfaction with Out-of-Hospital Service Units

- Accreditation of Out-of-Hospital Blood Collection,

Specimen Collection, and Transportation Service Units

Fig. 1 Conceptual framework of the study.
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Table 1 Analysis of the context and problem situation and assessment of operational issues.

Problem

Problem-solving method

Designated
department

1. Officer

1.1 Lack of knowledge about workplace
safety

1.2 Has knowledge of specimen
collection for laboratory testing,
including blood, urine, stool, and
sputum samples, but the procedures
are not yet performed correctly
according to the target standards.

1.3 Does not yet understand the
operational guidelines for evaluating
the standards of laboratory specimen
collection service units outside the

hospital.

Training on workplace safety

Training on specimen collection and

transport to the laboratory.

Test of knowledge on laboratory
specimen collection for testing.
Practical test on laboratory specimen
collection for testing.

Basic first aid training, including the
management of common emergency
illnesses such as fainting,
unconsciousness, and first aid for
diabetes emergencies, acute myocardial
infarction, stroke, and severe allergic
reactions. Also covers life-saving
techniques such as basic CPR
(Cardiopulmonary Resuscitation) and the
use of an Automated External
Defibrillator (AED).

Medical Technology
Department,

Ta Phraya Hospital

Emergency
Department,

Ta Phraya Hospital

Operational framework

2.1 The procedures for submitting samples
for analysis to the central hospital are
not well-defined, and problems have
been observed in the pre-analytical
phase.

- Percentage of rejected specimens due
to inadequate quality (target <1%)

- Accuracy rate of sample submission
(Target 100%)

Meeting of the Committee Team,

Ta Phraya District Public Health Office
(TPD PHO).

Collaborating to develop guidelines for
submitting samples for analysis to the
referral hospital and analyzing cases of
sample rejection to find solutions in
cooperation with the interdisciplinary
team.

Adapting and developing guidelines for
blood collection, specimen handling,
and sample submission based on the
Department of Medical Sciences’
manual, tailored for out-of-hospital
service units and applied through an
action research approach.

Medical Technology
Department in
collaboration with the
Outpatient
Department, Benefits
Group, and Ta Phraya
District Public Health
Office (TPD PHO)

3. Equipment

There is a lack of technology integration in
work processes and the absence of
systematic work planning.

Develop a Google Sheets form to
facilitate data entry.
Submit an analysis request through the

E-request system.

Medical Technology
Department and
Ta Phraya District

Public Health Office

(TPD PHO).
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Table 2 Blood collection, sample collection, and sample transportation procedures for out-of-hospital

service units, health service network, Ta Praya District, Sa Kaeo Province.

Previous Model Improved Model Opportunities for
Development
1. Health center staff, patients, 1. The hospital issues an appointment form - Health centers use
or relatives open a medical for blood collection and laboratory requests the HosXp system
record and register at OPD. in advance. - Laboratory orders

2. Health center staff, patients, 2. Health center staff perform blood collection placed via E-request
or relatives submit samples and directly deliver the specimens to the - Clear guidelines for
directly to the laboratory. hospital laboratory. reimbursement with

3. OPD issues the blood test 3. Medical record unit and benefits office open NHSO
record card. a medical record and request Authentic

4. Receive laboratory results. Code.

NCD patients come to the 4. Laboratory analyzes the specimens according

hospital for blood collection, to the requested tests.
leading to overcrowding. 5. Patients categorized into groups:
6. Wait to receive medication. - NCD green group via Telemedicine

- Follow-up patients with scheduled
appointments

- Palliative care patients may use Tele-
medicine or home visits by case managers

- Laboratory results sent via LINE group
or collected by the patients themselves

- Note: After improvement, patients spend

only 30-60 minutes at the hospital.

3.2 mswaudnen wvesiinanIv@wiliuinns AmuImnie ADDIE Model

inmsiliunmsiamunsdeuunisliviniseisden iudegrsaznisiidwiiegne dmsunieuinisuen
Tsemeuna 1edotneusn1guaw sunennsre Surfnastuta dnanisuffeu fei nguiegrsdanlugiu
wavds Fovaz 86.7 dilnajfiongsening 18-35 I Andudesaz 74.0 lnefenyiade 34.63 T (SD = 10.314)
anunnlan Seuaz 63.4 N1sAnwsEAuUTYyns Jegay 88.7 1 TNINIVINTANSITUAY Torar 47.7 WeUa
T Sovay 26.8 wave1¥ndy q Sevar 25.5 dulugAeniun1Touy NMsInden Wiudege wazn1stds
fo8ne Savar 80.0 widiwian1seusumuUasasislunisufumnu

nuanmsaidununMsimnglsuunsiivinsmisden uiegne uaznsiidsedns dmiuniseuinig
uenlssme1ua uasifindnonmlufivanizdn laetinszuiunis ADDIE Model d&rdunisiamn 5 Tuneu
UseNausmey N133kA3129 (Analysis) N1598nwUY (Design) N15aIw (Development) N511lUlY (Implementation)
wagn1sUsziliung (Evaluation) wildlunisaiiunisiaunguuuunisiaizden iudiegns uaznisihadsdiegs
dwumbhguinisuenlsmeiuia JULUUAINTTY fdwioludl nseusulnetinmedianisumdideatuanaende
Tun1sufuRanu nafiudegaden Jaae 99915y e saenaunsihdsiiegaludalsmeuiaudne nieu
ﬁu’amiiJisLﬁumammiuazmiﬁﬁﬁamwé’amiﬁwm

afiunseusulaljuinislaetnmeaiinnisunng maumaﬁmﬁyamL%dmmﬂaamﬁﬂumﬁﬂﬁﬂ’amu LA
Megraden Jaany 9375y lauve uwasnisihdsiiegsludalsanenviautdtne 91nnsuseillunandeniseusy
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wud1 nguegnslisriuaiuasiinur U iR uanuasnseuasmatiudsiiegns geluegnaditeddydlowey
fueumsian wazanusaufiRnuldaunasiiidivun (Table 3)

naneun1siawIANikaznsUf iR uauUasadelunisufifiou msizden Wiudieds waznisihds
e nuingumegsdnilvgiinnuiszduuiunans Sevaz 53.3 sesannfe seAUae fevay 33.4 uazsrAuUM
Yovay 13.3 audIfy AzLULLAAY 20.36 AzLUY (SD = 2.62) wasnsiaun wuitngudetsdulnaiinimg
sefugs $ovaz 85.0 sesawnfo sedutiunans fevay 15.0 AzuuLAAY 23.63 Azuuu (SD = 1.65) (Table 4) ¥iail
I unNansimuAudAuaulaeasdis senilu 3 szau laud 1) seAugs (Advanced Knowledge) vianedia
{7 leimzuuudesas 80-100 2) szAuUIUNaNs (Intermediate Knowledge) Ao ¢4 leinzuuuiosas 60-79 uay
3) 58fUsi (Low-level Knowledge) fie fiildzuuusniniesas 60 inasisananiivunnumndninasinisusziiiu
ARSI IUlUNUITEI U SANY LA 1TUAY

Wisuilsuanuiuazniauuiduainuvasadelunisufifiau nmsianzsden iudaegne waznisiids
A8ENVITNAIVITN 1ATBYIBUTNTAVAIN SNNBANTEET TINIAATEUAD TENTNNOUNTHAIUILAENEINTT
WA wuin ngudleg1efiazsuuuadsanuuasujoAnisenuanuasndslunisuiiau msanzdon 1
A8 WAEN1TUNERIRENVININAIVITN 1ATBYIBUTNITAVAIN SUNDANTEET TINTAATEUAT NAINITHAU
WuguinnninneunsWaw edeived dynieads (o < 0.001) Tnefazuuuiad saruiuazUfvAf1uay
Yasadelun1su iR n1swnzden tiudeds wasnisidsiiegawesiivanivndn in3edieuinisavnin
FUABANTEYT JIMTAATEUAT NEINTHAIUIZINIINBUNITWMUI AU 3.27 Azuuu (SD = 3.03) 95%Cl = 2.13-
4.39 (Table 5)

ansUsEuf AN YeIAsdInTIa WUt Yesarmsufiasdsdsmsaiililinuninanasainiosas 5 ivde
Yovay 0 vrfidnsanugniadlunisdsiiogafinduaniesay 98 iufosas 100 uazauisnolaves
Fsuuinmaisduaniesay 75.0 Wu 95.0 ndamsiaun (Table 6)

NAN1FUSEILMIH LN AT B I IEden Wiufegn wagnnidsiedisuenlsmenuia e
atuayulAsiNITaNALLEER YBINTUINGIMANTAITUNNG NTLNTIEAITITUAY WU MguInIsuanlsmeIuIa
TuA3etnguIN1Tqun NS LN TNIEE 119 15 Wit HuinaueiumsguATUTsnun (Fopay 100) ndsnnsimu
Tuvazfineuniswanndisiuinuisied saldnunmet Tnenadandnfinnuwansisegrefiveddynieads
(p < 0.001) (Table 7)

nslsuLisuasiuLRAs e UTRIN THRILIINATEIWMEUINMSIEEen LU wagihdeiogng
uenlsameIuna AetisuInTgunIN Sunenmsre) Yurinaseuda wud1 damstaLIRa e LLLAT U
Aoun1sAIL 910 50 Avkuw LU 69 Az (Table 8)
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Table 3 The percentage of knowledge and practices regarding workplace safety, blood drawing, specimen
collection, and specimen transportation among the interdisciplinary team of the health service

network in Ta Phraya District, Sa Kaeo Province, before and after the intervention.

Prior to Post
Question development development
Quantity % Quantity %
Occupational safety
1. The service unit is required to comply with safety protocols in accordance with
) 35 58.3 60 100.0
professional standards.
2. Personal protective equipment (PPE) consists of gloves, face masks, gown and
59 98.3 60 100.0
other protective items.
3. There are procedures for the safe transportation of specimens and hazardous
52 86.7 60 100.0
pathogens.
4. There are procedures for the correct and appropriate preservation of specimens
) 54 90.0 60 100.0
prior to transfer.
5. Waste is categorized and disposed of in an appropriate manner. 59 98.3 60 100.0
6. Warning symbols are posted on equipment or areas to indicate biohazard,
hazardous chemicals, radioactive substances, sharp object disposal containers, and 50 83.3 60 100.0
infectious waste.
7. A biological spill response kit is available. 56 93.3 60 100.0
8. A basic first aid kit is available. 60 100.0 60 100.0
Sample collection for laboratory analysis.
Blood specimen collection
9. Fasting blood sugar (FBS) and lipid profile tests should be performed after fasting
58 96.7 60 100.0
for 8-12 hours prior to blood sampling.
10. Instruments, tools, and supplies
- For hemoculture blood collection, disinfect the area with 2% Chlorhexidine
gluconate followed by 70% alcohol.
- For venipuncture, use 70% alcohol.
- The blood collection needle and syringe are sterile, intended for single use
. 52 86.7 60 100.0
only, and should be disposed of after use.
- Sterile blood lancet or fingertip lancet used for capillary blood collection.
- Hematocrit tube with a red cap containing Na-Heparin.
- A puncture-resistant sharps container for the disposal of needles and sharp
objects.
11. Preparation of the patient or requester for blood draw.
- Always ask for the patient’s full name, check the type of blood tube, verify the
physician’s order, and ensure that the patient’s name on the tube matches. 57 95.0 60 100.0
- Verify the test items on the requisition form or in the Request LAB system.
- Inquire about fasting requirements before blood collection.
12. Procedure for blood collection
- Clean the area before blood collection with 70% alcohol in a spiral motion
using sterile technique and allow it to dry.
- Select a venipuncture site where veins are visible, typically near the antecubital 57 95.0 60 100.0

area, such as the median cubital or cephalic veins.
- After the blood collection, have the patient apply pressure with a cotton ball
for 3-5 minutes.
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Table 3 The percentage of knowledge and practices regarding workplace safety, blood drawing, specimen
collection, and specimen transportation among the interdisciplinary team of the health service

network in Ta Phraya District, Sa Kaeo Province, before and after the intervention. (Cont.)

Prior to Post
Question development development
Quantity % Quantity %

13. Sequence of blood collection in the appropriate blood tubes.
Hemoculture => Sodium Citrate Tube (Blue) => Clot Blood Tube (Red) => Lithium
Heparin Tube (Green) => EDTA Tube (Purple) => Sodium Fluoride Tube (Gray). Note:
Skip any tube in the sequence if unavailable.

48 80.0 60 100.0

14. For blood collection into tubes containing an anticoagulant, mix the blood by tilting
the tube at a 180-degree angle 5-10 times using an end-over-end inversion
technique to ensure proper mixing of blood and anticoagulant. For tubes without 56 93.3 60 100.0
anticoagulants, mix 3-5 times to allow blood to come into contact with the clotting
agents in the tube, promoting faster clotting.
Urine sample collection
15. Purpose of urine sample collection
- Spot (Random) Urine collection is the process of collecting urine at any time,
typically for routine tests such as urinalysis (U/A), glucose, protein, etc.
- First Morning Urine collection is used for pregnancy testing, protein testing, and
Nitrite testing.
- Fractional Urine collection, such as collecting urine 2 hours after a meal, is
commonly used for testing in the Glucose Tolerance Test. > LT 60 100.0
- 24-hour urine collection is commonly used to test for chemicals or hormones
excreted in the urine to determine their quantities, such as in the Creatinine
Clearance Test.
- Catheterized Urine collection is the process of inserting a catheter to allow urine
to flow into a collection container. This procedure is performed by a nurse.
16. A urine collection container is a wide-mouthed, clean, sterile container with a
screw-on lid, accompanied by a plastic bag or zip-lock bag to cover the urine 60 100.0 60 100.0
collection container.
17. Patient preparation for urine collection
- Female patients should not be menstruating, should avoid drinking excessive
amounts of water, and should not have urinated within the last hour before %6 933 60 100.0
collection.
18. Procedure for urine sample collection
- Clean the external genital area.
- Instruct the patient to discard the initial portion of urine, collect the midstream
urine, approximately 20-30 milliliters, and discard the remaining urine.
- If immediate transportation is not possible (within 1 hour), the sample should 52 86.7 60 100.0
be stored in a refrigerator at 2-8°C (and should not be stored for more than 18
hours).
- There is a sign providing instructions for sample collection and guidelines for
patients in the restroom.
Fecal sample collection
19. Purpose of fecal sample collection
- Fecal sample collection for routine stool examination is commonly performed
for tests such as microscopic examination to identify parasites or bacteria. 56 93.3 60 100.0
- Fecal sample collection for stool culture

- Fecal sample collection for occult blood
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Table 3 The percentage of knowledge and practices regarding workplace safety, blood drawing, specimen
collection, and specimen transportation among the interdisciplinary team of the health service

network in Ta Phraya District, Sa Kaeo Province, before and after the intervention. (Cont.)

Prior to Post
Question development development
Quantity % Quantity %

20. Instruments, materials, and equipment
- A container (jar) for collecting fecal samples, clean and sterile, with a capacity
of approximately 50 milliliters, featuring a screw cap that closes tightly and is
easy to open. It should also include a clean, sterile scoop or spatula for 58 96.7 60 100.0
collecting the stool, made of plastic or wood.
- Plastic bag or ziplock bag for enclosing the container for fecal sample collection
- Fecal sample collection for culture using a rectal swab
21. Patient preparation for fecal sample collection
- Advise the patient not to take laxatives, antacids, anti-flatulent medications, or 56 93.3 60 100.0
drugs containing bismuth, barium, or mineral oil (7 days prior to the test).
22. There are guidelines for fecal sample collection
- Instruct the patient to pass stool into a clean container, such as a bedpan.
- Use a stick to collect a sample of stool approximately the size of the fingertip,
place it in the prepared container, and seal the lid tightly. (If the stool contains
mucus or blood, select the area with mucus or blood, or the part suspected to > 923 % 100.0
contain parasites.)
- There are signs providing guidelines for specimen collection and instructions for
patients in the restroom.
Sputum collection
23. Tools, materials, and equipment
- The container (jar) for sputum collection should be clean with a screw cap that
seals tightly. 60 100.0 60 100.0
- Aplastic bag or zip-lock bag to contain the sputum collection jar before sending
it for testing.
24. Preparation of the patient for sputum collection
- Sputum should be collected in the morning, right after waking up.
- Before collecting rinse the mouth with clean water and spit it out 2-3 times to %6 9.2 % 1000
reduce the amount of normal flora in the oral cavity.
25. Generally, patients will collect the specimen at home. Therefore, it is important to
advise them to collect it in an open area with sunlight. If the healthcare facility
provides a space for collection, it should be an open area with good ventilation and %6 933 % 1000
direct sunlight.
26. There are guidelines for sputum collection.
- There are signs providing guidelines for specimen collection and instructions for 58 96.7 60 100.0
patients.
27. Specimen transportation
Blood, urine, stool, and sputum samples should be labeled with the patient’s
name, HN, the collection unit, date, and time of collection. The specimen must be
kept upright, the container sealed with the lid, and placed in a zip bag. It should be 54 90.0 60 100.0
transported under cool conditions (2-8°C) throughout the transport process using
an ice pack or dry ice. The samples should be sent to the central laboratory with

the submission form and test request list.

***Questions referenced from the Manual on Blood Collection, Sample Collection, and Sample Transportation for Outpatient Services

to Support the Decongestion Project by the Department of Medical Sciences, Ministry of Public Health.
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Table 4 Number, percentage, and level of knowledge and practices regarding workplace safety, blood

collection, sample collection, and sample transportation by the interdisciplinary team of the

health service network in Ta Phraya District, Sa Kaeo Province, before and after development.

Prior to development (N = 60)

Post development (N = 60)

Level of Knowledge

Quantity Percentage Quantity Percentage
Advanced Knowledge 20 33.4 51 85.0
Intermediate Knowledge 32 53.3 9 15.0
Low-level Knowledge 8 13.3 0 0

Mean = 20.36 points,
SD = 2.62 points,
Min = 17 points,
Max = 25 points.

Mean = 23.63 points,
SD = 1.65 points,
Min = 20 points,
Max = 25 points.

The classification of knowledge improvement was divided into three levels: 1) Advanced Knowledge: participants who achieved a
score of 80-100% of the total score. 2) Intermediate Knowledge: participants who achieved a score of 60-79% of the total score.
3) Low-level Knowledge: participants who achieved a score of less than 60 percent of the total score. These criteria were determined

based on standard knowledge assessment guidelines commonly applied in educational and public health research.

Table 5 Comparison of the total scores of knowledge and practical skills in workplace safety, blood
collection, specimen collection, and specimen transportation of the interdisciplinary team, health

service network of Ta Praya District, Sa Kaeo Province, before and after development.

Mean 95% Cl:Mean
Development
Mean SD difference Difference Statistics t df  p-value
period
(d) Lower Upper
Before 20.36 2.62
3.27 2.13 4.39 5.91 29  <0.001
After 23.63 1.65

Table 6 Display the performance indicators of blood collection, sample collection, and sample
transportation for out-of-hospital service units in the health service network of Ta Praya District,
Sa Kaeo Province, before and after development.

Indicator Goal Before After
Percentage of rejected samples due to poor quality <1% 5% 0%
2. Percentage of accuracy in specimen transportation for
_ 100% 98% 100%
analysis
3. Patient satisfaction with blood collection and sample
>85% 75% 95%

handling for out-of-hospital service units
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Table 7 Comparison of the average scores of the evaluation based on the standards for blood collection,
sample handling, and sample transportation for out-of-hospital service units to support the
overcrowding reduction project of the Department of Medical Sciences, Ministry of Public Health,

in the health service network of Ta Phraya District, Sa Kaeo Province, before and after

development.

Mean 95% Cl : Mean
Development .
. Mean SD difference Difference df t p-value

period
(d) Lower  Upper

Before 81.1 148
12.5 11.69 13.36 14 32.24 <0.001

After 98.6  1.99

Table 8 Comparison of the average scores by aspect of the development of standards for blood
collection, specimen collection, and specimen transportation services outside the hospital in the

health service network of Ta Phraya District, Sa Kaeo Province, before and after the development.

Mean score (X)

Criteria by aspect (total score)

Before development After development
Personnel and specimen collection site (24) 20 24
Occupational safety (16) 8 15
Collection of specimens for laboratory 11 16
examination (16)
4. Specimen Management System (14) 11 14
Total Score (70 points) 50 69
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