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NGHIEN CU’U PIEU CHE MICROEMULGEL CH(YA DIOSMIN
VA QUERCETIN

TOM TAT

Diosmin va quercetin la hai hoat chat c6 tac dung
khang viém, lam bén thanh mach, cé tiém ndng (ing
dung bao ché dang thuc dung qua da ho trg diéu tri
suy gian tinh mach. Ca hai hoat chat diosmin va
quercetin d&u c6 do tan trong nuGc kém. Vi vay, dé tai
nghién ctu phat trién dang bao ché microemulgel
chira diosmin va quercetin (DQE). B0 tan cua diosmin
va quercetin trong cac ta dugc dudc xac dinh bing
phuang phap qué bdo hoa dé Iua chon ta dugc cho
codng thirc vi nhii tuang (VNT). Gidn do pha dugc xay
dung sur dung phuang phap chudn do nuéc. Hoat chat
dugc tai vao cong thic VNT dugc chon va danh gia
cam quan, pH, dd nhét, kich thu’dc ti€u phan. Do bén
vat ly ctia VNT chira d|osm|n va quercetin (DQM) dugc
danh gid qua 6 chu ky nhiét, méi chu ky bao gém 2
giai doan: 4 + 1°C trong 48 giG va 45 * 1°C trong 48
gid va ly tam t6c do 10.000 vong/ phut trong 30 phut.
DQE dugc diéu ché tir DQM va khao sat phdi hgp vdi
cac ta dugc tao gel khac nhau (HPMC, Sepinov Derm,
Sepimax Zen). Tinh chat cia DQE dugc danh gia gobm:
cam quan, pH, d6 nhdét, d6 dan mong. DQM dugc
chon cé kich thudc giot la 1656 + 2,0 nm
(PDI=0,267) va bén vdi thr nghiém s6c nhiét va ly
tam. DQE co thanh phan cong thic gom Plurol oleique
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Vii Lé Ha!, Nguyén Puc Hanh?
CC479: Cremophor RH 40: Transcutol P: Nudc:
Sepinov Derm V@i ty 1€ lan lugt la 15 %: 16,67 %:

8,33 %: 60 %: 0,1 % (kI/kl). Ham lugng diosmin va
quercetin trong DQE lan Iugt la 0,005 % va 0,01 %
(ki/kD). DQE co pH la 3,95 va cd tlnh chat luu b|en phi
Newton kiu gia déo. Nghlen ctu da xay dung thanh
cobng cong thic DQE chira 0,005% diosmin va 0,01%
quercetin. K&t qua nghién cu’u c6 thé Iam tién de cho
viéc phét trién dang bao ché& dung ngoai dé hd trg
diéu tri suy gidn tinh mach.

T khoa: Microemulgel,
nhi tugng.

SUMMARY

DEVELOPMENT OF MICROEMULGEL
CONTAINING DIOSMIN AND QUERCETIN

Diosmin and quercetin are active ingredients,
possess anti-inflammatory effects, stabilize blood
vessels, and could be the potential API for
transdermal formulations for the treatment of varicose
veins. Both diosmin and quercetin have poor water
solubility. This study aimed at developing a
microemulgel dosage form containing diosmin and
quercetin (DQE). The solubility of diosmin and
quercetin in excipients was investigated by using the
saturation method to select excipients of
microemulsion. The phase diagram was constructed
using the water titration method. Active ingredients
were loaded into selected microemulsion formulations
and evaluated for organoleptic, pH, viscosity, and
particle size. The physical stability of microemulsion
containing diosmin and quercetin (DQM) was
evaluated through 6 thermal cycles, each cycle

diosmin, quercetin, vi
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consisted of 2 phases: 4 + 1°C for 48 hours and 45 +
1°C for 48 hours and high-speed centrifugation at
10000 rpm for 30 minutes. DQE was prepared from
DQM and investigated in combination with different
gelling excipients (HPMC, Sepinov Derm, Sepimax
Zen). The properties of DQE were evaluated including:
organoleptic, pH, viscosity, and thinness. The selected
DQM had a droplet size of 165.6 + 2.0 nm
(PDI=0.267) and was resistant to thermal and
centrifugation tests. The chosen DQE consisted of
Plurol oleique CC479: Cremophor RH 40: Transcutol P:
Water: Sepinov Derm with the ratios of 15%: 16.67%:
8.33%: 60%: 0.1% (ki/kl), respectively. The contents
of diosmin and quercetin in DQE were 0.005% and
0.01% (w/w), respectively. DQE had a pH of 3.95 and
possessed the pseudoplastic non-Newtonian
rheological properties. The study has successfully
developed a DQE formulation containing 0.005%
diosmin and 0.01% quercetin. The results could be
useful for the development of a transdermal dosage
form to support the treatment of varicose veins.

Keywords: Microemulgel, diosmin, quercetin,
microemulsion.

I. DAT VAN DE

Diosmin va quercetin (Hinh 1) la 2 hoat chat
thuéc nhom flavonoid, da dugc chirng minh cd
tac dung khang viém, chGng oxy hoa va bao vé
thanh mach [1,2]. Tuy nhién, diosmin va
quercetin c6 do tan trong nudc kém [3,4]. Vi
vay, diosmin va quercetin dugc nghién cu bao
ché ph6i hgp dudi dang microemulgel (DQE)
nhdm cai thién dd tan va sinh kha dung cta hoat
chdt [4], hudng_téi muc tiéu phat tri€n san pham
dung trén da, ho trg diéu tri suy gian tinh mach.
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Hinh 1. C4u tric hoa hoc cua (a) diosmin
va (b) quercetin

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

Poi turgng va nguyén liéu. Diosmin (ham
lugng 98,51%) va quercetin (ham lugng
98,92%) dudc cung cap bdi Khoa Dugdc, Pai hoc
Y Dugc Thanh phd H6 Chi Minh. Miglyol 812N,
Labrafac PG, Labrafac CC, Labrafac lipophile,
Capryol 90, Plurol Oleique CC497, Maisine,
Labrasol, Cremophor RH40, Cremophor EL, Lutrol

E-400 Transcutol P tir nha san xudt Gattefosse
(Saint-Priest, Phap). Sepinov Derm, Sepimax Zen
tUr nha san xuat Seppic (S.A., Phap).

Xay du'ng cong thi'c DQM

Sang loc ta duoc diéu ché DQM. Do tan
cla quercetin va diosmin trong 7 t& dugc dau
(Miglyol 812N, Labrafac PG, Labrafac CC,
Labrafac lipophile, Capryol 90, Plurol oleique
CC497, Maisine), 3 chat dién hoat (Labrasol,
Cremophor RH40, Cremophor EL) va 2 chat dong
dién hoat (Lutrol E-400, Transcutol P) dudc xac
dinh bang phudng phap qua bao hoa [5]. Xac
dinh do tan cla moi hoat chat trong ta dugc
bang phuong phap HPLC.

Chon ta dugc dau cho DQM dua vao kha nang
hoa tan tot nhat déng thdi quercetin va diosmin.

Chon ta dugc chat dién hoat cho DQM dua
vao kha nang nhii hod dau dugc chon. Tién hanh
ph6i hdp dau dugc chon vdi tirng chat dién hoat
(Labrasol, Cremophor RH40, Cremophor EL) theo
ty 1é dau:chat dién hoat la 3:7 (kI/kl) va pha
lodng 100 [an vai nudc, d€ yén 15 phit va so
sanh do trong cta cac VNT hinh thanh.

Chon chat dong dién hoat dua trén két qua
khao sat gian d6 pha va kha nang hoa tan dong
thai diosmin va quercetin. Xay dung gian d6 pha
bang phudng phap chudn dé nudc. Chuén bi hon
hgp chat dién hoat/dong dién hoat (S/CoS) & ti
& 2:1, 3:1, 4:1 (kI/kl). PhGi hgp dau vao S/CoS
theo ti 1& 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8,
1:9 (ki/kl). Phoi hgp nudc cat véi ty |1é nudc tir
10 dén 90%, khudy ky trén may khudy tir. Quan
sat va danh gia cam quan cac hon hgp thu dugc.
Nhitng hon hgp dong nhat, trong su6t hodc trong
mG cd anh xanh dugc xac dinh la vi nhii tuong.

Lua chon céng thic D@QM. TU gian do
pha, chon cac cong thifc VNT tiém nang dua trén
tinh chdt cdm quan. Cac cong thi'c VNT tiém
nang dugc danh gid kich thudc giot, chi s6 da
phan tan (PDI) va kha nang tai dong thdi diosmin
va quercetin dé chon cdng thiic DQM tét nhét.

Kich thudc giot va PDI cia VNT dudc phan
tich bang phuong phap tan xa anh sang dong
(Dynamic light scattering). Cac cong thirc VNT
khao sat dugc pha lodng 10 lan trong nudc cat
va do kich thudc giot trén may Malvern Zetasizer
Nano — ZS (Anh).

Panh gia tinh chat cua DQM. DQM dugc
danh gia cac tinh chat: cam quan, pH, luu bién,
dd bén vét ly va kich thudc tiéu phan.

Cam quan: Quan sat bang mat thudng muc
d6 trong sudt hodc trong ma clia VNT.

pH: Pha lodng VNT 20 Ian bang nudc cat dun
sdi d€ ngudi, xac dinh pH cla VNT bdng may do
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pH (Mettler Toledo InLab Expert Pro-ISM) [6].

Luu bién: Khao sat tinh chat luu bién cla
DQM trén mdy do Iluu bién Viscotester iQ
(Thermo Fisher Scientific, Bdc) véi 2 dia song
song P35Ti, khoang cach 2 dia la 1mm, lugng
mau do 1mL. Ch& dd do trugt lién tuc — kiém
soat toc do. Khoang khao sat toc do trugt 0,01 —
100 s, nhiét d6 do 25 °C. Ghi nhan su bi€n thién
do nhdt ciia DQM theo toc do trugt (y).

Do bén vat ly. banh gia do bén vat ly cua
DQM thong qua 2 th nghiém: chu ky néng lanh
va ly tam.

Chu ky néng lanh: banh gia d6 bén cia DQM
qgua 6 chu ky ndéng lanh, moi chu ky gom 2 giai
doan: 4 + 1°C trong 48 giG va 45 £ 1°C trong 48
gid [7]. Ghi nhan su tach I16p (néu cd) va kich
thudc giot clia DQM.

Ly tdm: Tién hanh ly tam DQM & t6c do
10000 vong/phut trong 30 phit & nhiét do 25 +
1°C [8]. Ghi nhan su tach I6p (néu cd) va kich
thudc giot clia DQM.

Xay du'ng cong thirc DQE

Khao sat lua chon ta duoc tao gel

Khao sat kha nang gel hod DQM véi 3 ta
dugc tao gel (HPMC, Sepinov Derm, Sepimax
Zen) & hai nong dbé khao sat la 0,1% va 0,2%
(kl/kl). Thanh phan 6 c6ng thdc microemulgel
khao sat (G1-G6) dugc trinh bay trong Bang 1.

Bang 1. Thanh phdn cdc céng thirc
microemulgel G1-G6

Cong % % | %Sepin |%Sepim
thirc gel | DQM |HPMC |ov Derm | ax Zen
G1 999 | 0,1 - -

G2 99,9 - 0,1 -
G3 99,9 - - 0,1
G4 99,8 | 0,2 - -
G5 99,8 - 0,2 -
G6 99,8 0,2
Phuong phap dleu ché’ DQE

Thém tr tIr ta dudc tao gel vao DQM va
khudy lién tuc dén khi ta dugc trugng nd hoan
toan va dong nhat. D& yén hdn hop trong 24 gid.

Panh gia déng luc hoc tinh chat nhdt-
dan hoi cua cac cong thirc microemulgel

Khao sat dong luc hoc tinh chat nhét — dan
hoi (dynamic viscoelasticity) ctia cac cong thic
G1-G6 trén mdy do Iluu bién Viscotester iQ
(Thermo Fisher Scientific, Birc) véi 2 dia song
song P35Ti, khoang cach 2 dia la 1 mm, lurgng
mau do 1 mL. Ché& dd do trugt lién tuc — kiém
soat t6c do trugt. Khoang khao sat téc do trugt
0,01 — 100 s'. Ché do do Frequency Sweep Test,
tan s6 5-15 Hz, Ung suat trugt (shear stress)
nhiét do6 do 25°C. Ghi nhan gia tri mo dun ton
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trlt G’ (storage modulus) va mé dun tdn hao G”
(loss modulus) theo tan so (frequency).

Il. KET QUA VA BAN LUAN

Xay dung cong thirc DQM

Sang loc ta duoc diéu ché DQM. Két qua
khao sat do tan cua diosmin va quercetin dugc
trinh bay trong Hinh 2.
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Hinh 2. D6 tan cua diosmin va quercetin
trong cac ta duoc (n=3)

T4 dugc dau: Hinh 2 cho thay Capryol 90 la
td dugc dau hoa tan quercetin tot nhat, tuy
nhién, kha nang hoa tan diosmin cta Capryol 90
rat kém. Plurol oleique CC497 cé kha ndng hoa
tan diosmin cao nhat (0,216 + 0,002 mg/mL) va
kha nang hoa tan quercetin tot (6,617 + 0,008
mg/mL). Dua vao khd ndang hoa tan dong thai
hai hoat chat diosmin va quercetin, Plurol oleique
CC497 dugc chon lam pha dau cho hé DQM.

Chat dién hoat: Trong s6 3 chat dién hoat
khao sat, Cremophor RH40 cd kha nang nhii hoa
dau Plurol oleique CC497 t6t nhat, tao hé vi nhii
tuong trong md&, anh xanh (Hinh 3). Vi vay,
Cremophor RH40 dugc lua chon lam chat dién
hoat cho hé DQM.

Hinh 3. Kha nang nhi hoa Plurol oleique
CC497 cua cac chat dién hoat khdo sat
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Chat dong dién hoat: Két qua xay dung gian
do pha cho thay, khi sif dung Transcutol P hodc
Lutrol E lam chat dong dién hoat, gian do pha
tuong Ung cé vung VNT rong tuong tu nhau (Hinh
4). Tuy nhién, d6 tan cta diosmin trong Transcutol
P cao han db tan cta diosmin trong Lutrol E400
(Hinh 2). Vi vay, Transcutol P dudc chon lam chat
dong dién hoat cho cong thifc DQM.

Cremophor RH 40: Lutrol E (2:1)

.“ﬁ

Nwée o . Plurol oleique CC 497

Cremophor RH 40: Transcutol P (2:1)
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Hinh 4. Gian db pha gém nudc, Plurol oleigue
CC497, Cremophor RH40:chét dong dién hoat
(Lutrol E-400 hoacTranscutol P). Ving chdm bi la
vung tao VT, vung mau xam la vang tao gel

Lua chon céng thirc DQM. TU cac gian do
pha st dung Transcutol P lam chat dong dién
hoat (Hinh 4), cac cong thi'c VNT tiém ndng
CT1-CT9 dudc chon dé danh gia va so sanh cac
tinh chat cam quan, kich thudc giot va chi s6 PDI
(Bang 2 va Hinh 5).

Khao sat cam quan, kich thudc giot va chi s6
PDI cta CT1-CT3

Bang 2. Thanh phan, kich thudc giot va chi s6'da phdn tan cac céng thic VNT CT1-CT9

(n=3)

Cong | %Plurol oleique | %Nuéc | %S/CoS Ty lé Kich thu'dc Chi s0
thirc CC497 (kl/kl) (kl/kl) (kl/kl) S/CoS giot (nm) PDI

CT1 15 60 25 4:1 173,1 £ 2,0 0,233
CT2 15 60 25 3:1 164,6 +£ 2,0 0,192
CT3 15 60 25 2:1 157,7 £ 2,0 0,192
CT4 10 60 30 4:1 146,3 + 2,0 0,323
CTS5 10 60 30 3:1 166,3 £ 2,0 0,403
CT6 10 60 30 2:1 231,6 £ 2,0 0,411
CT?7 10 70 20 4:1 235,8 £ 2,0 0,460
CTS8 10 70 20 3:1 247,6 £ 2,0 0,465
C19 10 70 20 2:1 262,5+ 2,0 0,405
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Cac cong thirc CT1 - CT3 ¢6 PDI nho han 0,3
va cb kich thudc giot trung binh nhé hon 200
nm. Do d8, CT1-CT3 dugc chon dé tiép tuc khao
sat kha nang tai dong thgi 2 hoat chat diosmin
va quercetin bang phuong phap qua bdo hoa va
dinh lugng bang phucng phap HPLC d3 dugc xay
dung va tham dinh.

Hinh 5. Hinh chup cac VNT CT1- CT9
Khdo sat kha nang tai hoat chat cia CT1-CT3
Bang 3. Két qua khao sat kha nang tai

diosmin va quercetin cua CT1- CT3

CT1 CT2
Kha nang tai 0,503 | 0,477 =

guercetin t6i da(%) +0,001| 0,001
Kha nang tdi  |0,0011+|0,0022 + |0,0071 +

diosmin t6i da(%) | 0,0005 | 0,0005 | 0,0005
Bang 3 cho thdy CT3 c6 kha nang tai dong

thGi 2 hoat chat cao nhat (0,703% quercetin va

0,007% diosmin). Vi vay, CT3 dugc chon lam

cdng thic dé€ diéu ché hé DQM. Méc khac, liéu

dung trén da ctua VNT cha quercetin 0,01% da
dudc cong bd cb tac dung khang viém [7]. Nham
muc tiéu dam bao liéu cd hoat tinh va kha nang
tai hoat chat 6n dinh, chon cdng thic DQM tai
dong thdgi quercetin va diosmin vdi ty Ié [an lugt

13 0,01% va 0,005% (KI/KI).

Panh gia tinh chat DQM

Cam quan va pH. Sau khi tai hoat chat
diosmin va quercetin, hé DQM cd mau vang
nhat. pH cia hé DQM dudc xac dinh trong

khoang 3,91 + 0,01.

Luu tinh
20000

CT3
0,703 =
0,001

15000

10000

n (mPas)

5000

Q

0 20 4 80 100

Oy sy
Hinh 6. Biéu dé dé nhdt cua DQM
theo téc dé truot y
Hinh 6 cho thay, khi toc do trugt (y) tang
dan trong khoang 0,01 — 100 s, d6 nhét cua gel
giam dan va dudng cong (ng suat trugt phi
Newtonian theo kiéu gia déo (pseudoplastic flow) [9].
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Kich thudc ti€u phan va thé zeta

Hinh 7 cho thady kich thudc giot VNT va thé
zeta cla DQM lan lugt la 165,6 £ 2,0 nm va -
12,6 mV. Kich thudc clia hé DQM tdng nhe so vdi
CT3 (trudc khi tai hoat chat VNT co kich thudc la
157,7 £ 2,0 nm). Diéu nay phu hgp véi két qua
cac nghién clu da dugc cong bo trudc day. Khi
hoat chat dugc tai vao giot vi nhil tugng sé lam
tang kich thudc hé VNT sau khi tai.
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Hinh 7. Két qua (a) kich thuoc giot va (b)
thé zeta clia DQM

Do bén vat ly. Sau thir nghiém chu ky néng
lanh va thir nghiém ly tdm, cdc mau DQM van
gitt cdm quan nhu ban dau, khong co hién tugng
tach 18p hay ddi mau va kich thudc giot VNT va
PDI khong thay ddi so vdi ban dau.

Xay dung cong thirc DQE. Dbng luc hoc
tinh chat nhét — dan hoi cla cac gel vi nhii tuang
khao sat

Trong hé ban rdn, G’ dai dién cho tinh chat
dan hoi clia dang rén va G” dai dién cho tinh chét
nhét clia dang long. Khi so sanh G’ va G” clia cac
cong thirc gel G1-G6 (Hinh 8), cac cong thic déu
c6 d3c diém chung la G’>G”. Nhu vy, tat ca cac ta
dugc tao gel khao sat déu cd kha nang tao gel Vi
DQM & nong do6 0,1% va 0,2% (ki/k).
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hao G” cua cac céng thirc G1-G6
So sanh do nhét cla DQM va cac cong thirc
gel G1-G6

2600

—e—DQM G1
2200 e o3
S 1800
o
£
= 1400
—

1000

b
600 o»
60 70 80 20 100
¥ (1/s)
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$ 1800
=
= 1400
=

1000

b
600 o
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¥ (1/s)

Hinh 9. Biéu dé so sanh dé nhdt ciua DQM

_ vacdc cong thiac gel G1-G6

O ca 2 néng do 0,1% va 0,2%, ta dugc
Sepinov Derm déu cho cac cong thdc gel co do
nhdt cao hon cac td dugc HPMC va Sepimax Zen
8 cac nong do tuong Ung (Hinh 9). Do dé,
Sepinov Derm dugc chon lam ta dudc tao gel
cho cong thirc DQE.

So sanh do nhét cua G2 va G5

Khi sr dung Sepinov Derm & nong do 0,1%
(G2), do nhdt cla gel vi nhii tugng vao khoang
1400 mPas. Khi tang néng do Sepinov Derm Ién
0,2% (G5), do nhdt cua gel vi nhii tuong khong
cd su thay ddi dang k& (Hinh 10). Vi vdy, dé
giam chi phi trong qua trinh san xuat, chon néng
d6 cho ta dugc tao gel Sepinov Derm trong cong
thirc DQE 13 0,1%.
3000

—— G2

2600 as
2200

1800

nin mPas

1400 <08

1000
60 70 80 90 100
Yin1ls

Hinh 10. Biéu dé so sanh ctia G2 va G5

IV. KET LUAN

Cong thirc DQM va DQE da dugc xay dung
thanh cong. Hé DQM chira ty Ié hoat chat
diosmin va quercetin lan Iugt la 0,005% va
0,01% (kiI/kl). Nghién ctru da khao sat cac tinh
chdt va chdng minh hé DQM cd kich thudc giot la
165,6 £ 2,0 nm (PDI=0,267), thé zeta la -12,6
mV va bén vdi thr nghiém s6c nhiét va ly tam.
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Cong thic DQE dugc diéu ché tir DQM vdi ty 1€
ta dugc tao gel Sepinov Derm ndng d6 0,1% va
cd tiém ndng Ung dung cho ch& pham dung trén
da, hd trg diéu tri suy gidn tinh mach.

V. LO1 CAM ON
Cong trinh nghién ctu nhan dugc kinh phi tai
trg béi Pai hoc Y Dugc Thanh phd HO6 Chi Minh.
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THU’'C TRANG CONG TAC QUAN LY SU'C KHOE CANBO
DIEN TiNH UY QUAN LY CUA CAO BANG

TOM TAT

Muc tiéu: banh gia thuc trang cong tac quan ly
stc khde can bo dién Tinh uy quan ly tinh Cao Bang
nam 2021 va mot sO yéu t6 lién quan. Phuong phap:
Nghién clru mé ta cat ngang. K&t qua: Tinh trang sirc
khoe can b6 dudng chirc tuang doi tot: Sirc khde loai
B1 la chu yéu (50,3%), ti€p theo la loai B2 (49,1%).
Loai A chiém ty Ié thap han (0,6%). Tinh trang suic
khoe CB huu chua tot: Sic khde loai B2 la chu yéu
(66,0%), ti€p theo la loai C (19,6%). Chung cho tat ca
can bo tinh: Ti 1€ can bd ¢ sic khoe loai A la 0,2%,
loai B1 la 26,3%, loai B2 la 59,8%, loai C la 12,5% va
loai D 1a 1,2%. Bénh tim mach chiém ty Ié cao nhat
(66,5%), t|ep theo la cAc bénh: bénh ti€u derng roi
loan chuyén héa lipit mau (58 1%), bénh tiéu hoa
24,3%, benh mat 23,4%. Mot s6 yeu o lién quan: MGi
lién quan cd y nghia théng ké gilfa tudi, g|d| dan toc,
dbi tugng la can bo dang dudng chic vdi t|nh trang
stc khoe. Két luan: Thuc trang stic khoe clia can bo
dugng chuc tinh Cao Bang tot. Cac can b vé huu sutc
khée chua t6t. C6 méi lién quan gilta tudi, gidi, dan
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toc, doi tugng duang chirc vdi tinh trang sirc khoe.
T khoa: Sic khde, can bd thudc tinh quan ly,
Cao Bang.

SUMMARY
STATUS OF HEALTH MANAGEMENT AMONG
THE OFFICIALS UNDER THE PROVINCIAL
MANAGEMENT OF CAO BANG
Objective: The study aimed to assess the health
management status of the officers under the
management of the Cao Bang Provincial Standing
Committee and some related factors. Methods: This
was a cross-sectional descriptive study. There were
834 incumbent officials and retired officials included in
the study. Results: The results showed that, health
status of the incumbent officials was relatively good:
health classified as type B1 was 50.3%, type B2 was
49.1%. Health classified as type A was 0.6%. The
health statuses of retired officers were not good:
health classified as type B was 66.0%, followed by
health classified as type C was 19.6%. For all officials:
health classified as type A was 0.2%; type Bl was
26.3%; type B2 was 59.8%, type C was 12.5% and
type D was 1.2%. Cardiovascular disease accounted
for the highest rate (66.5%), followed by diseases:
diabetes, dyslipidemia (58.1%), digestive disease
24.3%; eye disease 23.4%. Some related factors with
officials health status were age, gender, ethnicity and
being incumbent officials. Conclusion: The health
status of incumbent officials in Cao Bang province was
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