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Proficiency Testing of Pregnancy, Urinary Protein
and Glucose Testing in Primary Care Units in

Northern Thailand

Somkhid Thichak*, Yuddhakarn Yananto, Jarurin Waneesorn,

Kongphop Thilaongam and Punnarai Veeraseatakul

Regional Medical Sciences Center 1 Chiang Mai, Department of Medical Sciences

Chiang Mai Province, Thailand

Abstract

Regional Medical Sciences Center 1 Chiang Mai has operated a laboratory proficiency
testing scheme for primary care units to support the quality development of medical and public
health laboratories since 2017. The objective of this research was to evaluate the quality of
laboratory testing among primary care units in Health Region 1, 2, and 3. From 2017 to 2019,
5 rounds-proficiency testing scheme was conducted. Eighteen proficiency test items (PT items)
were developed and prepared in our department and used in this scheme. The urine pregnancy
testing results by using simple tests (n = 9,885) and urine protein and glucose testing results by
using strips (n = 9,861 each) were studied. The results showed that using standard points, 94.41,
81.33 and 80.42% of participants had good quality in urine pregnancy test, protein, and glucose,
respectively. Some participants (3.73, 12.62, and 12.89%) had fair quality while the rest (1.86,
6.05, and 6.69%) needed improvement. Among those needed improving, the most possible cause
of errors was switching records between protein and glucose test results (53.75%) followed by
switching PT items when testing (53.12%). The study indicated that most participants had good
quality testing. However, additional training is needed to provide more knowledge and skill in
laboratory testing processes. The information obtained from this work would be useful for the

relevant organization in developing good quality laboratory testing of primary care units.

Keywords: Proficiency testing, Primary care unit
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AUOUNEBINIAATN guiineendns

¢ = MY o ad = o
msunndn 1 wodlnildannismanisauiag
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dmiumsaniivnulunnseuaaeasiall w.e.
2560 - 2562 (Table 1) Tagia3ouIndI0619
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AUAEIfUARRATZEZIAIMSANY Helgedly

Table 1 Target values of pregnancy test, protein

aufa 5905 wasAme

%33 48 - 50 T Haahuyeydunidludiedian 121
=) = 5 Y s a

parsased 11U 30 N Tuneilesdumsiaiay
tAulaveagaunidaremstdn 1X Antibiotic-
Antimycotic (Caisson Labs Inc., USA)
o X 1% v > ¢
Jagnadeuiamnsalinaaeuldiannizaassi
TWsAuuazngladludedaaeiu nsdidiedns
o 4 PR PR,

dwmsumsanannzasasinniamihving (target
value) (JuwIn9LLAN human chorionic
gonadotropin (hCG) (ProSpec-Tany Techno-
Gene Ltd, Israel) An3ududu 500 fHadgiiaana
1A aa 1 s 1 9 s S d’d
folaaans diumedariumsanaldsauny
mthvineuuinazidy bovine serum albumin
fraction V (Capricorn scientific, Germany) 100
HadnSuraadans (2+) 1o 300 Naaniude
1ABAAT (3+) uazdedsdimiumsasangladhn
fmithvmneduuinazidn D-glucose anhydrous
(VWR BDH Prolabo Chemicals, Belgium)
500 fAadnsudoiaBans (2+) vao 1,000 Aaaniu
1 aa Y Y w 1 °
Aolagans (3+) mulrnuunu 30 wnnsuih

and glucose in PT items

- Urine pregnancy test Urine protein Urine glucose
g 5
>a_> n<:> N[O | T | VO |~ N|®O || O]|O|[~|N | [T | O]C©
EIE|E|E|E|E|E|IE|E|E|EIE|E|E|IE|E]| E|E
22| eie|eeeee222ze|eL 2
2017 1 SR I - -3+ - [ 3+ - - [ 3+ - - - |3+ ] - | 3+
1 + - - 24+ | 2+ | - 2+ | 2+ | -
2018
2 + | + -3+ - - - | 3+
N/A N/A N/A
1 + - - 24 | 2+ | - 2+ | 2+ | -
2019
2 -+ |+ -2+ - - - |2+

= negative, + = positive, 2+ = positive level 2 (corelate with 100 mg/dL albumin or 500 mg/dL glucose),

3+ = positive level 3 (corelate with 300 mg/dL albumin or 1,000 mg/dL glucose), N/A = not applicable
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waz ISO 13528 : 2015
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s ll 1 4 a
nndedviumaszyueaulaimely 30 Ju
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o =2 Y I a . .
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wae ISO 13528 : 2015

1.7 msilszivnamsnagauvaianin

nansnadeuvednInluudaring
NAAOUADINTINUAIAINUAIINZDDIIHNAY
9n¢ed (accuracy) dIunamInadeui linsafduy
1o A oA a = ¥
AMYUAITDDINHANNAANAIA Tagdn151
azuuuluudazsey Famnuadall A Wams

A Y Y a
nadeuniaNNgnAesazldnzuuuAy 1 AzuUY

@0 1 §ae1a namInadaunianuiananaz i



7800

Taazuuy dazuuuauRavNanansnilaly
udarsenmsluudarsovsnmuraiuazuuy
= I a

naspulagiazuuuan 3 azuuy uazdszdiy
ﬁ:ﬁuQmmwmsmaﬁﬁLﬂswﬁmamm%ﬂmu

Ay = & o v
azuuuinaspunla Fawdadu 3 szdv laun
SLAUA (2.5 - 3.0 Azuuu) szauwaly (1.5 - 2.0
AZLUUU) Lm:ﬁ:éﬁ’umiﬂ%uﬂqa (0 - 1.0 AzLUY)

=2 < v a 4
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NanN15IVY

Tud) w.g. 2560 - 2562 fimseniiufanssu
maaummsﬁmwﬁwm 5 sey AneusMs
Ugugiiasiasdniunadeuanusingaisans
afinslanazld s unanmsnageudariuifly
JHIFN 5N 2,659 UH3 Tusuildhilsaweina
dudsugumwenuaiosaz 95.90 gudguainan
$owaz 1.58 dmilononaunszinesa 60 Wsen
wiunNFHTesaz 1.02 uazmiheuimsdgugi

aufa 5905 wasAme

Usziamdu 4 Yevar 1.50 ueniilusndnlusoms
ATI9ANZEIATIA 2,629 U UATIEMIATIY
TWsAuuwaznglad 2,630 uvs Sudndnuen
MUNIMINATOY 30U UazivaguAnLaaly
Table 3

HaMINAdeUVosaIN TR 1 - 5
571 18 10819 (Table 4 - 6) Usznoumena
A3291269AT3A 9.885 AINAdoL (tests)
msasalsAunaznglagnemsas 9,861 ms
nadey fisananuReslunaniIvaanss
$09a290.41 - 99.72 wansdlsAudesas 81.52
-99.18 uazwamnnqiﬂa%'aaa: 80.44 - 99.46
YBITNIUNAMINATOUR VA TATHAATIIATIE
Fnssanimiesnsafuathmngluia 18 e
druwansalilsiuuaznglaaiidiasiiigiuion
FulsUsldananthmnelaiiy +1 s=duly
e 18 dhedaguidendu samnsaldiiea
Allflummmuaieldlumnlizidugunn
MINTIVIAT=HveIdNTase 11

AMAINAI3AIINILATI VR TN Ty
ustazoms Wuitusaiiu 3 swe 8un & weld
wazasdivdys wamsdszdiulumusiuaaen
szezoa 3 1 (Table 7) wuamIniaumw
msmaﬁmn:{;T’aﬂsiﬁagjflui:ﬁuﬁ%aﬂaz 85.95 -
98.35 (nau¥euaz 94.41) nel¥¥euas 1.20-7.88
(1nav¥ewas 3.73) wazmsliulgefesas 0.00 -
6.16 (1adviouaz 1.86) AUMNMIATINLIAY
ofluszduifosaz 74.44 - 84.96 (mdvovas
81.33) wold¥ewar 9.15 - 16.23 (maedovas
12.62) uazmsdiuilyeiesas 2.22 - 10.32(@?’;8
Fovaz 6.05) aumwmIanIngladedluszaua
Youaz 73.13 - 88.33 (1aAvSovaz 80.42) wol¥
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Table 2 Possible causes of errors based on results patterns of participants which needed quality

improvement

Results patterns of participants within each round

Possible causes of errors

items

All results correspond to assigned value of previous round PT

Test on previous round PT items

Report switching results compare to PT items assigned value

Switching PT items when testing

value

Report positive or + in any PT items with negative assigned

Cross contamination

All results show a trend

Deviate from standard procedures

All results contrast with assigned value

Lack of principle understanding

Report switching results between protein and glucose

Switching records between protein

and glucose results

Table 3 Number of participants by test item, round and health region

Urine pregnancy test Urine protein and glucose
Year Round
HR 1 HR 2 HR 3 Total HR 1 HR 2 HR 3 Total
2017 1 343 245 78 666 344 253 80 677
1 103 62 197 362 104 62 195 361
2018
2 104 59 208 371 102 59 207 368
1 126 253 267 646 125 254 266 645
2019
2 115 217 252 584 113 216 250 579
Total 791 836 1,002 | 2,629 788 844 998 2,630

HR = health region

ntjuﬁm%ﬂﬁﬁﬂmmwmimﬁauaeﬂu
s:ﬁumsﬂ%nﬂgﬂumimaﬁmn:;{mﬁﬁ MINTID
TWshuuaznglag 151191 49, 160 uaz 176 uvie
MUAAL 394 385 una (Table 8) “lu’ﬁmauﬁtﬂu
Tsanennadaeugumunediva qudgummaus
AMIMNNERANNIZNETA 60 NITHNNRUNTIFH
uazﬁ‘uq NUIU 373, 9, 3 waz 6 WHINAAU
s?éawuagflquﬂlmwﬁ 1, 2 waz 3 91UIU
81, 135 waz 169 wvismuamay

HAMIILANZHANAVIANNAANAIA
d' I $% s a d’d
MUl ldmudnyaznamsnadeuve N TNNH
aumumInadgevedluszauaislivdse wuh
aannuludanyniganemstiuinnagduiu
sznhsllsauuaznglad (Fewaz 53.75) 5090330
AemIGesaduingnadey (Jesar 53.12) uaz

- aa A v o

mstdeauullanisuiasgiuvsedeminua
(3ovaz 53.06) (Table 8)
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Table 4 Results of participants, percentage of consensus and assigned value of urine pregnancy test

Number of Results (%)
Consensus
Year | Round | PT item results (%) Assigned value
(n = 9,885) Negative | Positive °
ltem 1 666 99.10 0.90 99.10 Negative
ltem 2 666 5.41 94.59 94.59 Positive
ltem 3 666 1.95 98.05 98.05 Positive
2017 1
ltem 4 666 98.80 1.20 98.80 Negative
ltem 5 666 98.95 1.05 98.95 Negative
ltem 6 666 97.90 2.10 97.90 Negative
ltem 1 362 0.55 99.45 99.45 Positive
1 ltem 2 362 98.90 1.10 98.90 Negative
ltem 3 362 99.72 0.28 99.72 Negative
2018
[tem 1 371 98.11 1.89 98.11 Negative
2 ltem 2 371 2.70 97.30 97.30 Positive
ltem 3 371 4.31 95.69 95.69 Positive
ltem 1 646 1.24 98.76 98.76 Positive
1 ltem 2 646 98.45 1.55 98.45 Negative
ltem 3 646 98.76 1.24 98.76 Negative
2019
ltem 1 584 96.92 3.08 96.92 Negative
2 ltem 2 584 9.59 90.41 90.41 Positive
ltem 3 584 9.08 90.42 90.42 Positive




misnadeuAIINE IO dmsINIATIMIzmAT Wiiuasnglnalutfaazvesnieyimalgugi 7803
Tumamilover/szmalng
Table 5 Results of participants, percentage of consensus and assigned value of urine protein
Number Results (%)
Year | Round PT of Consensus | Assigned
item resuts | Neg. + 1+ 24 3+ 4+ (%) value
(n=9,861)
[tem 1 677 5.02 | 2.81 | 7.98 | 36.78 | 32.64 | 14.77 | 84.19 | 2+ - 4+
tem2 | 677 |96.16| 222 | 0.30 | 0.44 | 0.58 | 0.30 | 96.16 Neg.
ltem 3| 677 6.79 | 1.62 | 7.83 | 28.51 |41.36 |13.89 | 83.76 | 2+ - 4+
o 1 ltem4 | 677 |93.21| 162 | 1.33 | 1.18 | 1.18 | 1.48 | 93.21 Neg.
tem5| 677 |97.64| 133 | 0.30 | 0.30 | 0.43 | 0.00 | 97.64 Neg.
[tem 6 677 2.07 | 1.92 | 8.86 [22.90|44.90|19.35| 87.15 | 2+ - 4+
ltem 1 361 0.83 | 4.16 | 24.38 | 53.46 | 15.51 | 1.66 | 93.35 | 1+ - 3+
1 ltem 2 | 361 1.38 | 6.65 | 24.65 | 48.48|15.79 | 3.05 | 88.92 | 1+ -3+
tem3| 361 [97.50| 1.38 | 0.28 | 0.28 | 0.28 | 0.28 | 97.50 Neg.
2018 [tem 1 368 |99.18| 0.82 | 0.00 | 0.00 | 0.00 | 0.00 | 99.18 Neg.
2 ltem2 | 368 |10.33|2.45 | 5.43 |40.49 |36.68 | 4.62 | 82.60 | 1+ - 3+
ltem3 | 368 |85.60|299 | 1.09 | 489 | 462 | 0.81 | 85.60 Neg.
ltem 1 645 2.33 | 4.03 | 26.05|45.89 (18.45| 3.26 | 90.39 | 1+ - 3+
1 ltem 2 | 645 217 | 496 | 34.73|40.15(15.97 | 2.02 | 90.85 | 1+ - 3+
ltem3 | 645 |97.83|0.62 | 0.78 | 0.15 | 0.15 | 0.47 | 97.83 Neg.
2019 ltem 1 579 |97.24|0.86 | 0.52 | 0.69 | 0.52 | 0.17 | 97.24 Neg.
2 tem?2| 579 |11.567|5.87 |27.63|39.73|14.16| 1.04 | 81.52 | 1+ - 3+
[tem 3 579 86.18 | 3.28 | 1.90 | 3.28 | 4.32 | 1.04 86.18 Neg.
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Table 6 Results of participants, percentage of consensus and assigned value of urine glucose

Number Results (%)

PT of Consensus | Assigned

1+ 2+ 3+ 4+ (%) value

Year | Round

I+

item | results | Neg.
(n=9,861)

[tem 1 677 |93.35| 222 | 1.33 | 0.74 | 1.33 | 1.03 | 93.35 Neg.

tem?2 | 677 |97.93| 0.89 | 0.59 | 0.00 | 0.59 | 0.00 | 97.93 Neg.

tem3 | 677 |91.58| 251 | 1.33 | 0.89 | 295 | 0.74 | 91.58 Neg.

2017 1
ltem 4 | 677 8.12 | 4.58 | 8.42 |20.83|22.16|35.89 | 87.30 | 1+ -4+

temb5| 677 |9719| 1.33 | 0.88 | 0.30 | 0.15 | 0.15 | 97.19 Neg.

ltem 6| 677 428 | 576 |10.93 |18.32|29.84 | 30.87 | 89.96 | 1+ - 4+

[tem 1 361 111 | 443 | 9.97 | 46.81 |26.61 |11.08 | 84.50 | 2+ - 4+

1 ltem 2 361 2.77 | 1.94 [16.90 [ 40.17 [ 28.26 | 9.97 | 85.30 | 1+ - 3+

ltem 3 | 361 98.07 | 0.55 | 0.55 | 0.55 | 0.28 | 0.00 | 98.07 Neg.

2018 ltem 1 368 |[99.46 | 0.00 | 0.27 | 0.00 | 0.27 | 0.00 | 99.46 Neg.
2 ltem2 | 368 |86.68| 1.09 | 1.63 | 4.89 | 5.71 | 0.00 | 86.68 Neg.

ltem 3| 368 |11.41| 2.72 | 5.43 | 30.98 |31.53 |17.93 | 80.44 | 2+ - 4+

ltem 1 645 2.48 | 3.41 [13.33[44.81 ([28.06 | 7.90 | 86.20 | 1+ - 3+

1 ltem 2 | 645 279 | 2.64 |14.26 | 43.72 | 28.37 | 822 | 86.35 | 1+ -3+
2019 tem3| 645 [97.83| 0.62 | 0.78 | 0.16 | 0.16 | 0.45 | 97.83 Neg.

[tem 1 579 |98.62| 0.00 | 0.35 | 0.35 | 0.52 | 0.16 | 98.62 Neg.

2 [tem 2 579 |85.49| 294 | 3.80 | 466 | 2.94 | 0.17 | 85.49 Neg.

tem 3| 579 |[1260| 2.76 | 9.33 |43.35|24.53 | 7.43 | 84.64 | 1+ - 4+




NIINATOUAIINT YA MIUNIATIINIeminsn Isduuasnglaalullaarzveamineyimalgugi 7805
lumamilovesszmealne

Table 7 Percentage of participants by testing quality level

Urine pregnancy test Urine protein Urine glucose
Year | Round Need Need Need
Good | Fair | Good | Fair | Good | Fair |
improvement improvement improvement

2017 1 98.35 | 1.20 0.45 84.34 | 13.44 2.22 88.33 | 10.04 1.63

1 98.07 | 1.93 0.00 83.93 | 12.19 3.88 73.13 | 22.16 4.71

2018
2 93.26 | 5.12 1.62 77.72111.96 10.32 7717 12.23 10.60

1 96.59 | 2.79 0.62 84.96 | 9.15 5.89 78.29 | 14.27 7.44

2019

2 85.96 | 7.88 6.16 74.44 1 16.23 9.33 80.14 | 9.33 10.53

Average 94.41 | 3.73 1.86 81.33 | 12.62 6.05 80.42 | 12.89 6.69

Table 8 Percentage of possible causes of errors among participants which needed quality improvement

. Urine pregnancy test | Urine protein | Urine glucose
Possible causes of errors
(n = 49) (n = 160) (n =176)

Pre-analytical phase
- Test on previous round PT items 22.45 0.62 2.85
- Switching PT items when testing 20.41 53.12 47.73
- Cross contamination 6.12 1.25 2.27
Analytical phase
- Deviate from standard procedures 53.06 29.38 29.54
- Lack of principle understanding 24.49 0.00 0.00
Post-analytical phase
- Switching records between protein N/A 53.75 46.03

and glucose results

N/A = not available
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