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P§ nhay va do dic hiéu ciia mot so test tim sinh ly trong
phat hién s6m nguy co nhiém doc chi cua tré

Sensitivity and specificity of some psycho-physiologycal tests for early
detection children’s lead infiltration

Nguyén Thu Ha*, Nguyén Pirc Son*, *Vién Sirc khoe nghé nghiép va Moi truwong,
Tran Thanh Hwong** **Benh vien Trung wong Qudn doi 108
Tém tat

Muc tiéu: Tim hiéu d6 nhay va doé dac hiéu ca mot sb test tdm sinh ly & céc tré c6 chi mau =
5ug/dL va chi méau < 5ug/dL trong do tudi ti 3 - 14 tudi. P6i trong va phuong phép: 1154 tré (tir 3
- 14 tubi) dwoc ldy mau xét nghiém ndng dé chi mau bang phwong phap khdi phd plasma cadm
&ng (ICP-MS) va thwe hién mot sb test tam sinh ly: Vé tri tué (Raven test, LPS3), phan xa (thdi
gian phan xa thinh - thi van déng don gian), tri nhé (hinh, s, 1&i), hanh vi (bang liét k& hanh vi
phat trién cla tré em (DBC-P), thang do tang dong gidm chu y Vanderbilt), thé lwc (BMI, Pignet)
(tly theo dd tudi); tinh toan dd nhay va do d&c hiéu cla cac test. Két qua: Cac test cé dd nhay =
57,0% & cac tré cé chi mau = 5ug/dL la: DBC-P, Vanderbilt, thdi gian phan xa thj - van déng, Thoi
gian phan xa thinh - van déng. Cac test cé do dac hiéu =2 67,6% & cac tré c6 chi mau = 5ug/dL la:
Chi s6 BMI, chi sb Pignet, test LPS3, test Raven, test tri nhé 1&i, test tri nhé hinh tam giéc, test tri
nhé hinh con vat, test tri nhé sb. Két lugn: Mot sé test tdm sinh ly ¢ thé c6 gia tri trong chan
doan s&m nguy co nhiém doc chi & tré, can cé cac nghién clru chuyén sau thém.

Terkhoa: Chi mau, test tam sinh ly, tré em, phat hién sém nhiém dac chi.

Summary

Objective: To find out the sensitivity and specificity of some psycho-physiological tests in
children (age 3-14) with blood lead = 5ug/dL and blood lead < 5ug/dL. Subject and method: 1154
children (from 3 - 14 years old) were taken blood to test blood lead levels by ICP-MS method and
to evaluate the intellectual capacity (Raven test, LPS3), reaction time test (simple visual - motor
reaction time, simple audio - motor reaction time), memory test (pictures, numbers, words),
behaviour test (DBC-P, Vanderbilt), physical index (BMI, Pignet) (depending on age); calculate the
sensitivity and specificity of these test. Result: Tests with sensitivity = 57.0% in children with blood
lead = 5ug/dL were: DBC-P test, Vanderbilt scale, simple visual - motor reaction time, simple
audio - motor reaction time. Tests with specificity = 67.6% in children with blood lead = 5ug/dL
were: BMI, Pignet, LPS3 test, Raven test, speech memory test, triangular memory test, animal
memory test, number memory test. Conclusion: Some psycho-physiological tests may be of value
in the early diagnosis of lead poisoning risk in children, requiring further in-depth research.
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1. Dat van dé

Gia tri cia mot phwong phap chan doan luén
ludn lién quan t&i phwong phap déi chiéu. Chét
lwong ctia phwong phap chan doan khéng hoan
toan cb dinh ma cé sw thay ddi, tiy thudc vao sw
phdi hop clia cac test khac nhau.

Phwong phap ly twéng thi phai cé dé nhay,
dd dac hiéu va cac gia tri tién doan cao gan
100%; nhwng doé chi 1a mot sy chap nhan vé
nguyén tac, con trén thuwc té thi khd duwoc nhw
vay.

Trong strc khde cdng ddng, can phai hai long
chap nhan nhirng phwong phap chan doan dwoc
thwc hién bang cac phwong tién dang cé. Cac
phwong phap nay cé thé 1a kém hiéu qua hon so
véi cac test dbi chiéu (vi du nhw xét nghiém mau,
xét nghiém gen...)

Hoi ddng vé strc khde mdi trwerng (2016) [4]
& My da chi ra ndng dd chi trong mau da giam
dang ké & tré em My trong 4 thap ky qua, nhwng
qua nhiéu tré em van con sdng trong méi trwdng
c6 nguy co tiép xuc véi chi (nhw nha & véi son
c6 chi) cé lién quan dén sy thiéu hut v& nhan
thirc va cac van dé vé hanh vi. Khéng cé nguwéng
dwoc xac dinh hodc mirc d6 an toan cuta chi
trong méau. Nhiéu bang chirng tiép tuc chi ra réng
ndng dd chi trong mau thwdng gap, ngay ca khi
dwéi 5ug/dL (50ppb) cling lam giam kha nang
nhan thirc [1]. Vi vay, viéc phat hién cac biéu
hién nhiém ddc chi man tinh va sém & tré em la
rat quan trong. Nghién clru dwoc tién hanh nham
muc tiéu: Xac dinh do nhay va do dac hiéu cua
mot sb test tdm sinh ly & céc tré c6 chi mau =
5ug/dL va chi mau < 5ug/dL.

2. B6i twong va phwong phap
2.1. Béi twong
Gom 1154 tré em tir 3 dén 14 tudi.

3. Két qua
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2.2. Phuwong phap

Dia diém nghién ctvu: Tai cac tinh Béc Kan,
Thai Nguyén, Hai Phong, Thai Nguyén, Bac Ninh,
Hwng Yén.

Thoi gian nghién ctru: Tl thang 12/2015 dén
thang 11/2018.

Céc chi sé nghién ctru

Chi sb nghién ctru vé tam sinh ly:

V& tri tué: Panh gia chi sb IQ (s dung
Raven test, LPS3).

V& phan xa: Danh gia thdi gian phan xa thj -
van doéng va thoi gian phan xa thinh - van dong
don gian (s dung phan mém do thdi gian phan
xa thinh - thi van déng don gian).

Vé tri nhé: Danh gia kha nang tri nhé ngén
han (st dung bang tri nhé& hinh, tri nh& sé, tri
nho |Gi).

Vé hanh vi: Banh gia rdi loan cdm xtc, hanh
vi clia tré (st dung bang liét ké hanh vi phat trién
cua tré em (Development Behaviour Checklist -
Parent) (DBC-P).

Vé tdng dong, gidm chu y: Danh gia nguy co
tang dong, giam chu y (st dung thang do tang
dong giam chu y Vanderbilt) thang do tang dong
giam chu y Vanderbilt.

Vé thé lyc: Panh gia sy phat trién thé lwc
(dung chi sé BMI, chi sé Pignet).

Xét nghiém ndéng dd chi mau & tré: Bang
phuwong phap khdi phd phuwong phap plasma
cam ing (ICP-MS).

Phwong phap thu thap sé liéu: Theo ky thuat
thwong quy.

Phuong phap x&r ly sb liéu: Sr dung cac
thdng sb theo thuat toan théng ké xac suat dung
cho y - sinh hoc dé phan tich, danh gia két qua;
tinh toan do nhay va d6 dac hiéu cla cac test.

2.3. Dao dirc trong nghién ciru

Nghién cru tuan thd cac quy dinh vé dao
dwc trong nghién clru.
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Bang 1. Bang liét ké hanh vi phat trién tré em va chi mau & tré

TT DBC-P Chi méau 2 5ug/dL Chi méau < 5ug/dL Téng
1 | C6=5Dbiéu hién 539 237 776
2 | C6<5biéuhién 216 162 378

Téng 755 399 1154

Nhén xét: D6 nhay: 71,4%, do dac hiéu: 40,6%, gia tri tién doan dwong: 69,5%, gia tri tién doan
am: 42,9%, dd chinh xac: 60,7%.

Bang 2. Thang do tang dong giam cha y Vanderbilt va chi méu é tré

TT Vanderbilt Chi méau 2 5pg/dL Chi mau < 5upg/dL Téng
1 | C6 =4 biéu hién 459 196 655
2 | C6 <4 biéu hién 296 203 499

Téng 755 399 1154

Nhén xét: D6 nhay: 60,8%, d6 dac hiéu: 50,9%, gia tri tién doan dwong: 70,1%, gia tri tién doan
am: 40,7%, dd chinh xac: 57,4%.

Bang 3. Test Raven va chi mau & tré

TT Raven Chi méau 2 Spg/dL Chi méau < 5ug/dL Téng
1 IQ dwdi trung binh 105 28 133
2 Khac 429 233 662

Téng 534 261 795

Nhan xét: Do nhay: 19,1%, d6 dac hiéu: 89,3%, gia tri tién doan dwong: 78,9%, gia trj ti€n doan
am: 35,2%, d6 chinh xac: 42,5%.

Bang 4. Test tri nhé hinh con vat va chi mau & tré

TT Nhé& hinh con vat Chi méau 2 Sug/dL Chi méau < 5ug/dL Téng
R r s . Y <
1 biém nh& dwdi trung binh (< 50 24 74
3)
2 Khac 151 62 213
Téng 201 86 287

Nhan xét: PO nhay: 24,9%, d6 dac hiéu: 72,1%, gia tri tién doan dwong: 67,6%, gia tri tién doan
am: 29,1%, do chinh xac: 39,0%

Bang 5. Test tri nhé hinh tam giac va chi mau & tré

TT Nhé& hinh tam giac Chi méau 2 5ug/dL Chiméau < 5ug/dL Téng
1 | Biém nhé dwéi trung binh (< 2) 30 2 32
Khéc 66 11 77
Téng 96 13 109

Nhén xét: Bd nhay: 31,2%, dd dac hiéu: 84,6%, gia tri tién doan dwong: 93,8%, gia tri tién doan
am: 14,3%, do chinh xac: 39,4%.

Bang 6. Test tri nhé& s6 va chi mau & tré
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TT Nhé& sé Chi méu 2 5Spg/dL Chi mau < 5ug/dL Téng
1 | Diém nhé dwéi trung binh (<3) 107 57 164
2 | Khéc 189 119 308

Téng 296 176 472

Nhén xét: D6 nhay: 31,6%, do dac hiéu: 67,6%, gia tri tién doan dwong: 65,2%, gia tri tién doan
am: 38,6%, dd chinh xac: 47,9%.

Bang 7. Test tri nhé |&i va chi mau & tré

TT Nhé& |&i Chi méau 2 5pg/dL Chi mau < 5pg/dL Téng
1 | Biém nhé dwéi trung binh (< 11) 13 2 15
2 | Khéc 95 14 109

Téng 108 16 124

Nhén xét: D6 nhay: 12,0%, do dac hiéu: 87,5%, gia tri tién doan dwong: 86,7%, gia tri tién doan
am: 12,8%, do chinh xac: 21,8%.

Bang 8. Test LPS3 vachi mau & tré

TT LPS3 Chi méau 2 5pg/dL Chi mau < 5ug/dL Téng
1 | Tylé diém soat ding (%) (< 35) 49 9 58
2 | Khéac 256 95 351

Téng 305 104 409

Nhan xét: D6 nhay: 16,1%, db dac hiéu: 91,3%, gia tri tién doan dwong: 84,5%, gia trj ti€n doan
am: 27,1%, d6 chinh xac: 35,2%.

Bang 9. Th&i gian phan xa thi - van déng va chi mau & tré

7T | Thotgian 2223 xathivan Chi mau 2 5pg/dL Chi mau < 5pg/dL Téng
1 | Mrc = 240ms 335 140 475
2 | Khac 219 111 330

Téng 554 251 805

Nhan xét: Do nhay: 60,5%, db dac hiéu: 44,2%, gia tri tién doan dwong: 70,5%, gia tri ti€n doan
am: 33,6%, do chinh xac: 55,4%.

Bang 10. Thei gian phan xa thinh - van déng va chi mau & tré

TT | Theigian phan xathivan dong | Chi mau 2 5ug/dL Chiméau < 5ug/dL Téng
1 | Mlrc 2216ms 316 120 436
2 | Khac 238 131 369

Téng 554 251 805

Nhén xét: Bd nhay: 57,0%, dd dac hiéu: 52,2%, gia tri tién doan dwong: 72,5%, gia tri tién doan
am: 35,5%, do chinh xac: 55,5%.

Bang 11. BMI va chi mau & tré

| TT |  Danh gia thé lyc Chi mau 2 Spg/dL Chi mau < 5pg/dL Téng
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TT DPanh gia thé luc Chi méau 2 Sug/dL Chi méu < 5ug/dL Téng
1 | Suydinh duwédng 88 27 115
2 | Khong 644 351 995

Téng 732 378 1110

Nhén xét: D6 nhay: 12,0%, d dac hiéu: 92,9%, gia tri tién doan dwong: 76,5%, gia tri tién doan

am: 35,3%, dd chinh xac: 39,5%.

Bang 12. Chi sé Pignet trong phét hién sém nguy co’ nhiém déc chi

TT Pignet Chi méau 2 Spg/dL Chi méu < 5ug/dL Téng
1 Dw¢i trung binh 347 120 467
2 Binh thwdng 385 258 643

Téng 732 378 1110

Nhén xét: D6 nhay: 47,4%, do dac hiéu: 68,3%, gia tri tién doan dwong: 74,3%, gia tri tién doan

am: 40,1%, dd chinh xac: 54,5%.

4. Ban luan

Trung tdm Kiém soéat va Phong chéng bénh
tat Hoa Ky [2] va nhiéu nghién ciru khac da
khang dinh rdng khéng c6 ngwdng an toan khi
tiép xdc véi chi. Chi van 1a mét yéu tb moi
trwdng lam tang tinh trang cac bénh than kinh va
tam than.

Viéc phat hién sém nguy co nhiém doc chi &
tré em la rat can thiét, mac du c6 nhirng cong cu
c6 dd nhay chuwa that cao, do méi trworng séng
cta chiing ta ngay cang c6 nhiéu ngudn 6 nhiém.
Twong tw nhw nghién clru clta chang téi, st
dung céac test tam sinh ly trong phat hién sém
nguy co nhiém ddc chi cla tré ciing dwoc nhiéu
tac gia trén thé gidi quan tam.

Chiodo LM (2004) [3] nghién clru trén 246 tré
em 7,5 tudi ngwdi My gbc Phi cho thdy & néng
dd chi mau rat thAp co6 lién quan dén cac bat
thwong cla tré vé linh vwe tri théng minh, thoi
gian phan xa, chuyén déng ctia mat, kj nang van
doéng, kha nang chuy...

Nghién clru ciia Counter SA (2005) [5] st
dung Raven test danh gia anh hwéng tri tué &
nhitng dira tré tiép xdc véi chi cho thdy méi
twong quan nghich gira lwgng chi mau va diém
IQ (r = -0,331, p<0,0001). Trong d6, diém IQ
gidm khoang 2 diém cho méi lan tang 10ug/dL
chi mau tr mtrc 10pg/dL [én mirc > 70pg/dL.

Daneshparvar M (2016) [6] tbng hop cac bai
bdo da dwoc cong bd va cho thay cé 16 trong sb
18 nghién ctru chi ra mdi lién quan dang ké gitra
ndng d6 chi mau va la mét trong céac réi loan cua
chirng tang déng, giam chua y.

5. Két luan

Nghién ctu trén 1154 tré tir 3 - 14 tudi nham
tim hiéu do nhay va dod dac hiéu clia mot sb test
tam sinh ly & tré c6 chi mau = 5ug/dL va <
5ug/dL.

Két quad cho thdy: Cac test c6 dd nhay =
57,0% & cac tré c6 chi mau = 5g/dL la: DBC-P,
Vanderbilt, thoi gian phan xa thj - van dong, thoi
gian phan xa thinh - van déng. Cac test c6 do dac
hiéu = 67,6% & cac tré c6 chi mau = 5ug/dL la: Chi
sé BMI, chi s Pignet, test LPS3, test Raven, test
tri nhé 16, test tri nhé hinh tam giac, test tri nh¢
hinh con vat, test tri nhé sé.

Mot sb test tam sinh Iy co thé co gia tri trong
chan doan sém nguy co nhiém doc chi & tré, can
c6 cac nghién ciu chuyén sau thém vé van dé
nay.
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