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ABSTRACT

Background and Objective: Paying attention to the health of workers as a significant
part of the population is important as they play an important role in the development
of the society, which also has caught the attention of government officials and
World Health Organization (WHO). Based on the rules and regulations of workers
in different occupations, each year they must undergo certain medical tests and
examinations to ensure they have sufficient health to perform their duties. This
study aimed to predict the results of examinations, extraction of knowledge and
identifying patterns and agents that affect workers' health.

Materials and Methods:This was a descriptive-analytic study conducted in
Tehran among 1267 employees of various occupations who participated in annual
examinations of labor medicine in 2017 and 80 variables related to their health and
occupational and family background were collected during the examinations. Due
to the size and type of data, the C5.0 decision tree method was used to perform
data mining and discovery process.

Results: Using the C5.0 decision tree, a model with accuracy of 99.05% was
introduced. According to this model, variables with the greatest impact on the
health of the employees were identified. Hearing status, especially hearing loss
at frequencies of 6000 and 4000 Hz, had the greatest impact on the results of
employee health examinations.

Conclusion: According to the extracted patterns and identification of determinants
that had the greatest impact on the result of medical examinations, it is possible
to control the specified factors to improve the health of workers.

Keywords: Employee's health, Data mining, Decision tree, Periodic examinations
Paper Type: Research Article.

P Citation (Vancouver): Soleimanfar E, Navabakhsh M, Sebt MV. Identification

of Patterns and Factors Affecting the Health of Employees Based on Datamining of
Occupational Examinations with the Purpose of Promoting Occupational Health.
Iran J Health Educ Health Promot. Autumn 2019;7(3): 295-305. [Persian]

> Citation (APA): Soleimanfar E., Navabakhsh M., Sebt MV. (Autumn 2019).
Identification of Patterns and Factors Affecting the Health of Employees Based
on Datamining of Occupational Examinations with the Purpose of Promoting
Occupational Health. Iranian Journal of Health Education & Health Promotion.,
7(3), 295-305. [Persian]




IS b Slyles 518 asls 31 eslizal b GUS,I cudhe b

Ollao 5olS0010 43 (cmino (LS Y Cuodlw 33 4350 Jolgs g g bl

oS>

Ed iy > &5 Al Curex Sl e BB e Olgie 4 OLSI codls 4 dz g iChoa g die)
@ Olole s Gwohn Baa b Ghags ol .l pibolaal el )ls Ll i dxwg
ol 351355 5,138 o b OB ds 48" Jlalge 5 lagSUl Lol 5 il gl sl
APV Jolis Gragn bl ansly .l s Ginoss g5 5l pol Glags lagiss 9 dle
S b e Slyles pll sl 0lpas b 5 1¥85 Lo 3 &l il Jeliio 0SS |
2ol (Solgls o Jird Gl 5 cuads ghrw 4 by o jurio A slaosls 5 5% o suzmin 9 (bl
Co,e oo =353 (b, 5l laosls g5 9 o> 4 azgs b 6o9lgez Slulee (b ilise ol
A osliwl iils cads g s9lesls anl s r:lq;;l &l

ol @l el o ad (B,me 10,5 49/0 cBs b Jae Co, e 350 5l ookl b laasily
sy T Olo s s ololis ailazals oS o 1 1y b i &5 Slapize Jote
Slilen a1 ) 586 eyt 5,0 F e r 55 GaGulS 3 lpid ind Logase st
b gl psl Wosls 51 gV (ppizman sl anils QLS cands

Sliles azis 55 1 b o2 o 2l aiie lolid 9 02zl Sl Slagfl 4 4253 b5 5 s
sy QLSS aodew e (51851 & 0ab paseidon Jalge U8 b Olgs o slanils )5 b
Gloy95 Slolee ([l ) (6905l (LS, oM 0 5lg suls”

gz axllha allis g5

s 5 550 Julge 5 lagSl Slulis 9p b o Gisulys 3 Oleddw 1(555505) slcusl €
5 il igael dalidad . Jrb cwda )l Baa bl b Sloles gslSesls gt 0SS
X 0-Ya0 (YVIVAVAA 50l .cwodlw 2L/

Lo oLl (N FAA 30b) dumgamme a3l g0 (isulys (olus 3 0kebus :(APA) sLliiw| €
s oo sl )l e bl Cb Slolee golSesls e OS5 350 Jalge
Yo 0-YA0 VW oM 2l 5 il yiigel dalilns

Poledu Sl

asly ‘C_L‘_a kige 2a8Sls o e 55,5
Ol ol e oMl 531 ol (g2 ol es
Sl ol e

A@L‘J e aSCils @L:.p okige 09,5
B LI o O [ BN PP PR s SO Y

(U2 2420 3)
m_navabakhsh@azad.ac.ir

b Ay dozes
S&asls ‘w.\;g.a}@éa.\i.h": ‘@L'..o (g n‘,;

Ol ol (o35>

1BV/10/P g 18l 2yl
1FAA/0 B /PE b iy &)U

Yas

\\"‘\A)ﬁlﬁ.r}“ S)La..iur.:j.z 5595/ ot Sl 5 Clig Bisel has s ole dolilad



yay

/o 5 Sobake

b Slylan 55185303y e LS ol i Jolss 5 b Sl oLl

S5l (51 3l Sl sl (SClo sl s gl o
(A) 38 5kal Colla gagos Gl sp Mol 5 (2l Sl

Slosls o Gla Saslsy Ll 5 o0 rizan 55 80sls (e
sad 3 (S e 5 o8y gl atS plaS GaS), s
Oy 4wl sslesls oo adly s ol sslizal LG
Lls) 5 b S asS gl slael LB 5 ol e (g5l
($olow parzead o boay s (2alS (1) 555 wlanal bassls
S5 84wl sas 5l Gl wlin 2alS i 5 YL 23
OV ) ol (S Jila 5 (55080l e

2 gk e sl S Sl (S el 250
Gl 5 G (VO T) ol Ko sloans 5 (S5
Gazaih (gl S Sl osls oGl s esls oy oy, 51 (SIS
s sanaib 5 iy (5 S el S5 s s e eslizal baesls
sl s, olse & olgn o 3l 5 35800 slizal i
oezean (V1) 5,8 sslinal wig iils aiS 6l aned b
JORRJCESANC JORLp ol 22 e 5 ol ol sluesly
S 53 BB Dlico 5 sy 4o ez 3 552 50 Laly 5l el 136
Sl el 8 B s 1y 555 iy 5 S g olud) (61 1,
(V0) w15 ol 3,0 bl sl zal b s 51 &S s

Colles oz 5 538esls 035 55 (goamte slo sy
b o5 onl & 0l 50 Ol ool 51 & el 48 S ol LSS
s 53 3l ealizal L (Y41 £) ol S 5 Stola . S L2
o b OB he 55 e 5l (B e genn St @
olis 5 azsls s sl Joe 4 o) S 5168 Slatalesl
oo o Sy g e 53 el S35 (55kee sl
(V) cl ate

(s38usls gla gy sleslaxal L (YY) ol a5 Ameri
K35 s b ohleg o | (B S NS 55 Jolse
St s S o 5 COR o 235 51 Lty el sy 4
L old e 5 5 Jolge (g mi S35 b gananes il
(V) calss S Slals

Ao
olasdl g gelazal Sl annss 5 S8,hy Jalye e 3 (S
i S gy Sl S (950 Call 4 Sl 5 38,5 a5
T R B N et
aols a5 ol s 2l 5o (il Sl LSS
S 5 Bis Gk o el Sy il 5l lls LS (b
et 5 gans 3 ool Gilsia slaglasle 55 SIS ol
(V) ssls oxge s

sbasslen (K-:-“’-’}) wiS Sua b8 b sl Ol
Syt 2ol ol 51U sss e Ll LI 51 2t
DS IS SIS 51 a5 olass b6 ok il o b sl
Sy anlee il o5 8 b Slyla (V) 558 55 5l
NSRS S WX JERRAT S JICP PR I
oo Sloss glaanlae Jold &8s 05 0 il 556 Lail 50
Gy S 3520 g Jilta ol (K253 Olilen s (S5
Sl sdas oy 53 IS sk @ i o JRB E S 0
o) 151 a5 ,e oS 5 s 3pmy QLSS Sty Slilas ol
B L elasaal 51 13) war LSS & b slogiabesl
ol (b Jolgd s &S ghsgs olelosl 0325 (08 pass
AY) 5.0 o ool 1S 5 ol 51 g 5555

bl saaile slagleile s SleMb] 5,5l 5l eslina
LS el 53 S 5 (Sag slsl ¢l sk ¢
Sosls sl ol L2531 U s 3550505 05 €135,
55U glalks U a3 sl Slis) glacys jame wiil s o
L5 @8y o (¢S el a1 55 5 S Ol ) (S
o 53 Ve BB 2 331 el 515 slosd 2y (0 F)
2Vl 355 o slansl 46 yoma Ll o) ol (S5 ol
AUl 5 2305 1 osls el e ok 5 325 b il 5 w6l
ez SIS g 55 50 b o350 (V) 5,5 Jras eslizal L6
HB (S pans psle gloans won 55wl 5 e 55 80sls
oolizd € o) e dlar 3 1) 523U, s w3l sslizad



th"};CS'OWS \;}'J) r':i))i'”j\ D)Lﬂ.:.w‘lgfél} U:"A}}: BE
\.g;f}» d‘.mn\.s j\ \.m)il\ C\)&A‘}Q%JL{ el )345
s ol o Lis 5 S5 ol ol G

ol sa et wsls 3G o zan LSS

b gy 95050
N8 WHY (595 52 &S ol (= ino 53 53 51 gy o)
ed 1 o WA L s ol e il Jelin oSS
b llas jfanal sy Glansls Jolons oo S5l gy
S Sl lS Llie s 8 b S il 31 S, ool S
Ll &l S elsed 33 Sllas ol (e |y 355 LSS
ol o OLSHS ol Cnndy &0 bsse slossls Lol
Slaymn 5 gy ST Bls Culey b aasls el gl a2
olSosls gla b 5l mslizal b GLS)S (e, LML ople
ol ol saizo A Lol i ol cloosls b Lk 5 4500
ol (g 5 Solyls (paied aislan 59,5 7 43 lsuaze
looslay (2l Slolaan sboosls) (S Lawms s STobs Jolse
Complete (s> sladsk JolS Ji)led ialoil & by
ot Sy s 2l & bygsye slasslsy «blood count
(SaiadSTL Sliolas & bgsye slaeslyy 5« (Biochemistry )y o>
S 5o 03 agzse gl seiie ) Jsaz o Lhad gaty e
el 508 03y35] oy, S
slizl (598 usls oty ool slaze o 51 (S

Cross ssSesls sl oo Jilize s luslead sboasT 5 2, 5l

ol .(VY) <l (Industry Process For Data Mining
SRRk 53 23 Do 4 S sl alie o2l e B
HGIU V. JOS RNS
oddanlllen oo Clid 1 gl A e
berlan ataallln g0 4 Cod S5 gl s o s
25,8 il IS b Sllan o Jalye s 5 0l |

Db ol 53 35290 Sl a3 V"\S o 3l juslie faizen

S S Ko dasy 5 (YY) ol 5 Ameri

s S5 5l aslinl b wssls ol (2l ol slasls
WV sSulss S (25058 550 Jazol oae asls 5 €O,
el S o YL 35 5 WS s 1 LY sSlS ke s
(VA) wsls oLt sy s 531, C0,e 5,8

Ui e 53 S glaadlls s (Y F) ol Kan 5 Choi
g S led 65 2 oS Sl 5 paio W
33 TGV b 5 S S5 52 4 Wiy a5 ) &
IR IS SV Y WU | I IRX GUR L O
(V8) 18 s IS s s

S L6 S 3 (Y010) oK sYang Kos adlls G s
bl sba s 5l eolizal b oz 5558 55 IS5 a5 S
Chle 5l ooz s> 1B Ol Jod 51 2l i Sl eslazal
S skt 4 ol 8 Call Cars y oy o 4 0l 53 D5l
st b s & Mol 5 oo DS L b e o
(V) axsls

Soanlitn g5, aellas b 55 (Y4 1)) o), Kan s Wong
Sy 5 el & o7 ol 5 LT s VY s call
g 550 ol (‘JT N R W P PSTR.X S e I
b a (Sl 538 35008 Juls il ol QUL ol
(YY) ol as g LSS sl a8T 5 L

ssbie 4 sdasn 5o (Y01V) o), 5 ShafiZzadeh
695 2 glalllas ( Jid slagolen @8 gou (o lolid 5 5 Sty
il ) g5 S sl ol oo L5 oy S 1S
OUS L Jad 5 Stz o bl 5 (g5 8 0o sls oLt
'(W) 3ls s oblias blil ik glaslen U

(YY) ol sRafeemanesh « s glaallas s
gl ials ol QWL (glo g slary o055 arsedd shie 4
3 shoss Slulen s elasad s Slylae 5y ol 5l S
03523 alao 53 (6 olers 5148 (o313 (g olers o Bans 55 it
(YY) 505 cenl

YaA

VWA 5l e g Solads (iin 5,53/ Caaths 6&5)1;;Jl.x€v;,),ﬂ§:.a;};wlpuu.aé



Yaa

/o 5 Sobake

b Slylan 55185303y e LS ol e Jolss 5 b SN Ll

GBI FL 03 35750 Sl e | Jgaz

39790 Sl puiia Slsles (530 diwd 3y
Slogs @ st (5 oy Ales sz (oa) IS Al oV e (5L e
(a3 0 93 Gl oo Lo OGa bl $)lew ol rils G b )5
L Ol s aisls (2 Joe dili Ol Lo )3 6t Al 9 ls 4 sl
S puan dislw Jb> 0loy o ,Kw b pan (Gols (59,15 B puan (Juld )3 ere 5 ke S 3 9 (Solpls (pass dible \
Gt o ad Aol pribacel b Byl yo (08 s b Gi59 fl:,.ﬂ iS5 K
Alw (tamo S| 4 Jiie (K355 solew bls 4 ) Jausea )5 59, ¥ 5l Gl
S OgamssS & (20
RGN dﬂ'f oL s -'\*.:-“"I.‘(Jﬁ’ E.C»l)l-"’/)lﬁe obe s -vf/ Lo 8 anil *uiw)lj-w S Lun 5 p5Tols el ,
SIS g 0031 conkia Cenidy riins b Jo s¥pb O3l s (i
sy )5 b Ob o slass (e le) 45 (Min & Max) og5 ,Lid (p S 9ks) 09 b Slsles v
. (red blood cell); 5 5 . ( (white blood cell i d,,lf/ it ‘é:r:;ll;‘ tg’; i;’;’c:n“t’”‘"u" ;
(platelet) s>, (Hematocrit) <y S s5lea « (Hemoglobin) . el8 gen
fasting)wgs 28 ¢ (Erythrocyte Sedimentation Rate) 50,8 JglS Cogusy e un
(Uric Acid) <, )9l sl (Creatinine) usl,s” (Urea) g5 o9l « (blood glucose
Y J&s b g mond « (Triglyceride) sy S5 5 « (Cholesterol) Jg s 095 (sowiramm) Slaiula;T N
{low-density lipoprotein) s’ S&> b 59 9. « (High Density Lipoprotein) (Biochemistry)
Serum glutamic- oxaloacetic transaminase & Serum) .5 GLQPJ_;.I
( Glutamic-Pyruvic Transaminase
Nooo £coo §foco Jfooe dleoo ooo oo wl{)éﬁhu";silsm’
95 3 lapdr 0350, (S 5ag pumsl Cundg laheS (xiw ol S5 dms SadS L Sl es s
o Goe pasis 2l jasls (), s Ll.mr,..i.g S5 ‘l.ar,‘i.g
(6, cusgame sl)ls) 595,00 b Jgud) wloles S axs Ololes S ams \%

s s 9 (Missing) M:,‘Sj (Outliers) ssldlyss Lualie o5
536 ldn 23 5 Sl (gl ol 5 5 b gy caszils
s 4zilS LS esls 4 gezma 3 aiil il ae
SHlwdde ip e a>

Logainn oS £l 5 olSsls o sy o sslaze 3 S
ol (W AY) e el L33 oy ) szl ( (S 035> 5
S o prile (6255L 5 (68 S Oty Ul 255
(YONF) 48 o gt 68tz gla jize olal sy Lassls
5 e S a3l Oleis) ks 5l aslazal b el Ly
(V) 33l 5n (srmeints (Shaiins 53 ly a5 sl ¢ (gl
b salaoals 5l glassamans (Ll o8 L Sy 0 8 S50

33 0,5 m d s sslizad Jua E3 e g o 0 s iy

GNS gy eita 5o Sloa saslie il sl olSOL 53 5 pasnia
i ol oS, 51 S g ot e b Ul szl 5

osls s jlwesleT 1p 92 Al> 0
Sty e 3 S bosls il i 5 silanslel Eona
Gl e onl 5o gee el @ il sl 5 gylSesls
ol 5 58S Dypo 4 &S b pane sslie OIS s Cdse
elasls s BUS Blus Culey (gl aind (IISAS ws s
(Sl 5 o Lol 1555y sabanllas sl g ¢ by oS
b e padie paizmad b OBl uled led 5 S8 e
ol 534S SUSIS als s Syl s & e iVsb (ol
Sl s saite o0l 03,555 5 552 oS s Wad aalllas Jhagsy

55555 Y sl s Bd Waesls as guosma 3l el 6513 oS 6)‘L»JM



535 &8 Sl e, sS 5 slass KL ;TN (True Negatives)
M&A\JL@J‘T(&.&{DJJﬁ)ﬂ\}b}ﬁ&;ﬁm—“&;‘j
ol 235
035 48 Cul s, S, slaas KL :FP (False Positives)
Sl aL:..Z»\éL: \J Lga_f L IEY) \.Jg_)}g‘j 03 g3 63..40 LQJT &3‘3
sl 53l oRiS
5358 Sl slas,sS  slass SSLs :FN (False Negatives)
i 2kl 1 T cganesy w208 5 o Sote il adl
sl 53l B
035 & Sl sy sS  slass KL TP (True Positives)
RS Suda ] (A3 ﬁ)}g‘ 9035 oo ] D)
ol 235

w1585 bl gbsbee oY Jsum alazil o sbe gL

precision = TP ) Jge 8
“TP+FP Bt
Recall = T ¥ Js
FN TP
Accuracy = TN+TP ¥ J e
n

Shls b sgs e ol gie w0 &S ol (3,050 5L Prrecision
it 5 5b e 5 Caadly o 5 Wbl gy GRS Cussame
(FN) 38 e 7 53 2alS s g, 2 Uls SOl Recall
S (op Sy b e ats 5315508 Jae S il (65,050 3
s wts 33 S 3 & 5 s slaws s 3l Accuracy
e n Cos 1 (1) sy 585 IS shows 4 il ssls jagiis
5 ledue calin iy, SLl jshte & g cpl s
el e S 51C5.0 o Sl s 4 e s i
st sslizal 35 QUEST 5 CHAID. C&R sl ol 2555 S5
P-value jLas oLl s QUEST 5 CHAID sl , Sl

kb gadib p5d5n G s Cdo S Banled (paal S0 S
1S 3 il s, K o ol ohae bl 5L a5
oo ol 5o (YY) amson ol ]y o S5y S1ozil £l s
A 4.5 IBM SPSS Modeler i3l 5> C5-0;~3w§-” 5
Spgo et Siledde oy Sl sad slizal Jae 23l (6l
ialoil 5 (aoys Vo ) oisal Comnd 93 s Laosls sl 53 oS 5
Glossls 3l oskinad U oz S i s 25 s (103 ¥ )
b e otabosl slonsls 3 aslizal b 5 s3lacgn by Jao (25500
olse « (GiniIndex) i je>ls 5l paizen S Lo L)
JVOU I P FESR U RE PR FEN L POELE - WO
ORI gl @l 255 o0 S laasls o5 0 Sy
(ST 5 L81) by S & 5 05500 s S U iy, )
Ol lsen J8laz Sl38l0535 Lo 53 peizan 358 50 Ol
sads et Aoy O salaloel sle KU1 6l (Confidence)
55 5 s ey eiie O3 4 Ollae S dmt s .l
ol o Sl

do (235l 2p5lgr a0

ezl Jso LS oliee ST ey oslSusls clatass,
ol 03 aitees Jan 5 bl s gl il s a2l
Recall 5 Accuracy. Precision L)l glaasls 5l 5.dxs
sy Lansis oy e boasls ol SGS @l sad aslil
G 35 4 S ity L5 5 s (gipesy sy oS S
it ol 53 U sl Ui pmimeas 5 3l 500
G ol o0 bl globae Solis ST [CURSTPI YN

Sl sals szl (Confusion Matrix) ilezgl e ,5b sl

5 b Ololes IS 4o (G gy poLEE] oo 5L T 9o

sy polie
Cadlo dilwd  (Shie dlwd
TP FP Caske diwd
‘ ok polie
FN TN s A

-
-

VWAA 5l e g Solads (idn 5,53/ Caotls 5w)1;;~il.x@g:),ﬂ§:~a;};wlpuu.aé



-
.

b Slylan 55185303y e LS ol i ol 5 b Sl Ll / ol 5 iplake

el 5ai 03,5510 Jsaz 55 ola 56 o) ae o] e o cailazils LS

Slylee does 38T o i GUI Slo piio O Jgaz

St 09 i o6 )
AV oz O led Curdy )
HAke o Gl 8 0 G GBS it gl Y
AR [SICWS | PURRST T SE Y- VR o
/-9 Foee ol cly GiS olgid mh F
/-4 P G800 cr GiF st phae 0
s fo b oboy s K S pan £
/Y Froe ol s ) (il Gl phw Y
/0 (HDL Chol) Y J&» U 655 n9ed A
/-0 RBC) ;0,5 Joul5 4
ofo® (Urea) vg5 op9l V-
/0 (Creatinine) ousl,s 1\
ofo® Sl s o, s prils)l 3 Y

2155 s 6 ol s Sl alizal sl 31 (S
812 58 s G Ol b 5 B ke e 53 S S
795 bl s adl wils s 8 Wl 5 e Sy (6 S e
2 3500 53l b el sy slo Sl sl Jas
38D ol oo o SV sl 515 ol e slo
il 5 A oS e il sadadllas slasls 51 G
33 e il 3l o) Sl w18 mla S0
23Sy 5585 ol uﬁ;S\)CL Wil aals olee e
5 STy e a2b 00 51 YL e ¥ LS
AL YO 51 VL e P il B s eSS
Cond s &1 2l YY (VL (HDL) o5 s Js 28
el 3530 03 AT/ Jlazsl & e, IS s
55 alsd Sl c‘w S G e 5B a20,8° S1LY
Sy s S YO 51 VL 0 P e (S 5 s
e aBL YO 51 YL T e (Gl 8 s 25 sl
& w18 s Con 55T sl YO 51 VG o550

.@\.\3:,».&..4):\/' J\.«.“.-,\

Oﬁ"".)f)u:’}JJ\C&R &J}i‘\)ém.}g&rbu‘bd_)ud.\ﬁ
Jgd> 53 PN e:\i:....\r?q..ajsiéﬁ el s goledue gl

Sl s a.U}T r.:ma}

D) > slael) asbas b Jow u.vl.u)' sl b= Y Joo>

Recall Precision Accuracy el )0 93
AY/0- q-/vf 44/-0 (s3lgrig J1w) C5.0
O¥/OY  Y§/AY qy/Y¥ CHAID
$$/-Y YA\ AV/YY C&R
SY/IAO  OV/OY  As/YY QUEST
asl

Bl a5 Joe bpl S lSusls (Rassy o s

T LT g LRy U POV TP 3 JP P WO
Gt Jae sul gl o sS) ate aand hte 4 S5l
s S (sl ot S Cilsien 61331 IS b Sl s
< Gl oz S e i) gl ol ot i)
eisS el of 51 (S ol e sy5) 50 F oyled Jsas o
Slgles s i i 5o 1y 5, 80ks 0,24, C5.0 el S5
o) 3 S 8,8 83 LA e MU sl LIS b

RGNS m)j ¥ Jj.&.? BE) U’uﬁﬁ

D93 13 DAIS S pb 53l S libicumo leMbl F Jyaz

G [LVeWEL 3 Jai Sl
WJ ¥ LYy 9 8 )8
L YSY 16k Jelis
WJFo LY. A5 07 255N s n
ol )l auiss L& VY
ot ity SIS AT e
| WEPRICE TR S S5 AAY s gao i OF) wplys B
i F54 FUAR) IRt ‘59390“"1**‘:]
VA7 PREPRCICST SR S W
oy WA s elie e
o

e 3 2 S0 3 aslizd b saislog! Jao el

b Ol les e i 9o 1 U 2 S b 52 C5.0



Ll 352 0015 oS0l 5 3525 (gla g SN 3l

Sl Cpnd g anso 0L gy ol Sleal sy puls
3,15 LS SIS el Sl las aoets 55 age L (o) 5l o s
Y sl 858 5 (ol 58 o (o 2555 4 lan s (oiren
Caslosg Jego b8 B Ak 5l 5 Feee 5Fe e Loy
oS, 655 (Y4 VF) olLes s Pourzarea ' ins3 o
2l i Caanl 4 55 ol plosl (g 3lacSznd 6l S
Rachiotis .(YV) .l suis .\:§E WL glo uilS 3 5 oS8
SUS LS i st 55 slalllas (Yoo 8) o, Ken
b il s 5 whals pladl (S5 801 ol )5 i
Fooe 550 QSIS 2lnt phaw falS s ol R,
S stooy b s2b G s rmes (YA) wlazils 50
Colls Sy gz 53 (Y0)Y) ol 5 Loukzadeh
T ash s ol gesn sileztls Ul 55 080 528
33 oyara Yo gl uilS i s ol sl il Sl
(Y9) Cosl Gabata Lol sy phls gl

Gz S @l Candy ol regn mls Wl
ola yGhorbani .s s g zi sl ol i S 4 Cas
5 Ol b l5d Sl il (g5, 8 laadllas s (Y24 7)
35 ol 1 €S ooy a5 o) 4 izl LIS bl 5l
(Y1) ol 5 Berjis (V2 ) sl osls 5 i o (255
el 08 sl s palsid ) s shite 4 oS (glaalllan s
05 Aoy g S S B 48 ol S B
(Y*)A) ol,8es 5 Bakhshian (Y1) 5,15 ;13 coul (5%
Sl y s ol w0 G s o SIS ol 52l S8l s s 53 3
Fror 3505 g G 555 05 i glid SIS
FY) 55ls lsan 1ol o LS Canlosls £

B e et 030 et SRR 03 sl s sl S bl
ol s Palmer s ls 5525 bls )l Sl a8 5 K
Sran o bL) s skt 4 S Gagy o (V00 F)
Blodemsy e ) 4 losls ool ol SYSLs 5 K

b il il sl ISt w8 il 58 ol S1Y
S e Feve S8 s r 255 lsis 1S
&5 RSy s sl ails (il B3> il sl Y
AT sl VO ) 3L e Ve e S s g 255
sl 33350 0053 YF/Q i) 1 a8 Gl Conis

dile il il sl S w8 cly 58 olss SILF
»ar B8 glsd 1Sy phe sl ails Jas 6ol
05 SSWy b Bl Y S VL e ¥ S
Voo Jlasl o a8 e Cons 5 o7 cazl Y14 UL
el 395 0 2o ys

STy o casly axsls ol ISt ol 555 lpes S1.0
SV e ¥ S5 sl 55 olss
OF/\VY Jlats) 4 aio,lS Coolles o 5557 2L YY/0
el 333 50 do s

b 2S5 S a5 By 5 me s a8 STLF
s Syl 2L O/AY 5l 1S (53 505 J5lS
U,\cla..‘.x.zpa~,5)}:,mf~~ o8 s, 58
iz wia )8 ol Cons 5 oS al YO 51 5W0G o5
el 33 0o, 49/ F

il ails bugie olsd JSie a8 cl, 58 STV
Vool sV 5,m Feee (il 5 s (25 )52 o
2o YY/Y ezl 6 a8 ol Cns 5 oK1 il

Lol J 58

23,8 ool QLSS s ot sl B b ol g,
Sllan 3l saalcansa slassls g3y 2 S ragh ol s ol
seite A 4 bgia lansls (ol st ool LIS b s
ol S0 r:;_))iJ\ Shaslazad LIS Cb Slolae ¢ by s
olit Giags ol 5 ol 2,5 .ol sid a2 C5.0

Orized 5 QLSS Cale 5y 3U cpsnin sbls (sle aae

-
-
—t

VWAA 5l e g Solads (idn 5,53/ Caotls 6w)1;¢.il.x€v;,),ﬂ5&g;};wlpuu.aé



—
.
—

o Ololae (6903l i GLS LK Cwd S JA\}&}L&}Q‘&L‘&L / o, & 5 ol

5 Lot alyit slSrs 51 cdiblone ol ol s ool o35

LI PO R TV [ SR M ERL G E R

sl sty 5l s ) ns 3,5 513 48 3590 b 2

S el (8l 5o Wll Olsie & Ol e sy ol 5

el sl QLSS Coll Gansis ekt 4 I8 Cb oS5,

5,8 sslizad i s il

S g

S Gl 5 Lol dlis
YT A0TA

slls S L as)

(€3
LSJ)L:'é 9 U:"“ﬁ}i C,J}La.o Caﬂl..g.} Lg E)
iy ot ol s ol O 045 Ty ol o 51 ol

S8 5,85 wlaily s jimgs opl 55 oS (gold) aan

.J}.«Ls.n
8\..6 ).5 U.b)bj
slas djf@b 9 Sl &Lmig_ aalles u.g_‘ 3 QKJ«.WJJA rLAJ e

FYIRE 929 Ls"éb'"‘

References

1. World Health Organization. Occupational Health: A Manual
for Primary Health Care Workers [Internet]. 2002. Available
from: http://www.who.int/iris/handle/10665/200733

2. Howe HF. Organization and Operation of an Occupational
Health  Program. Journal of Occupational and
Environmental Medicine. 1975; 17(8):528-540.
https://journals.lww.com/joem/citation/1975/08000/
organization_and_operation_of_an_occupational.14.aspx

3. ParkJ,KimY, Kim KS. Remodeling of the Occupational Medical
Examination Program in South Korea. International
Archives of Occupational and Environmental Health. 1999;
72(6):411-417.
https://doi.org/10.1007/s004200050394
PMid:10473842

4. Milovic, B. Prediction and Decision Making in
Health Care Using Data Mining. International
Journal of Public Health Science. 2012; 1(2):69-

78.
https://doi.org/10.11591/ijphs.v1i2.1380

5. Candelieri A, Dolce G, Riganello F, Sannita WG.
Data Mining in Neurology. In: Funatsu K, editor.
Knowledge-Oriented Applications in Data Mining.
London: InTech; 2011.
https://doi.org/10.5772/13966

S 555 andlles 53 (Y1) o), 5 Farhadian (YY)

@bl b e G QLSS ol s il S5 Jalse
o oS, oles Col 5 8 O e gl L3 51 5 Wl S

(XF) w5l s 5l s s alis s
257 0l 3 sz BB Cend (LS LI Sl 4 2
Sl B S o (e SIS Lo 53 sy Gl sk s
Gl gl o5 o Sl btz el it e ol
Cel holge qancagsl 5 Llulis rt§ ol el call
ol agn s i Ll oSS e Ly Wl e oS
e Jolse it ¢ oS b Slilen shanls 3 sbicad
Les el

el Cessty gl bl y ol s a3lsy

ez UZ; Gf\}i..fa C«.:.z..éj Laya:m Lsf\ﬁ"“‘i‘ s bjﬂoﬁ

6. Peyman N, Rezai-Rad M, Tehrani H, Gholian-Aval M,
Vahedian-Shahroodi M, Miri HH. Digital Media-
based Health Intervention on the promotion of
Women's physical activity: a quasi-experimental
study. BMC public health. 2018;18(1):134.
https://doi.org/10.1186/s12889-018-5025-5
PMid:29334970 PMCid:PMC5769504

7. Al Jarullah AA. Decision Tree Discovery for the Diagnosis of
Type Il Diabetes. Paper presented at 2011 International
Conference on Innovations in Information Technology.
25 Apr 2011; Abu Dhabi, United Arab Emirates.
https://doi.org/10.1109/INNOVATIONS.2011.5893838

8. Bellazzi R, Ferrazzi F, Sacchi L. Predictive Data Mining
in Clinical Medicine: A Focus on Selected Methods

and Applications. Wiley Interdisciplinary Reviews:
Data Mining and Knowledge Discovery. 2011;
1(5):416-30.

https://doi.org/10.1002/widm.23

9. Khajehei M, Etemady F. Data Mining and Medical Research
Studies. Paper presented at 2010 Second International
Conference on Computational Intelligence, Modelling
and Simulation. 28-30 September 2010; Washington
DC, USA. https://doi.org/10.1109/CIMSiM.2010.24



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jayalakshmi T, Santhakumaran A. A Novel Classification
Method for Diagnosis of Diabetes Mellitus Using
Artificial Neural Networks. Paper presented at 2010
International Conference on Data Storage and Data
Engineering (DSDE). 9-10 February 2010; Bangalore,
India.

https://doi.org/10.1109/DSDE.2010.58

Han J, Pei J, Kamber M. Data Mining: Concepts and
Techniques. Amsterdam: Elsevier; 2011. https://
www.elsevier.com/books/data-mining-concepts-and-
techniques/han/978-0-12-381479-1

Bellazzi R, Zupan B. Predictive Data Mining in Clinical
Medicine: Current Issues and Guidelines. International
Journal of Medical Informatics. 2008; 77(2):81-
97.
https://doi.org/10.1016/j.ijmedinf.2006.11.006
PMid:17188928

Delen D, Walker G, Kadam A. Predicting Breast Cancer
Survivability: A Comparison of Three Data Mining Methods.
Artificial Intelligence in Medicine. 2005; 34(2):113-
27.
https://doi.org/10.1016/j.artmed.2004.07.002
PMid:15894176

Khan FS, Anwer RM, Torgersson O, Falkman G. Data Mining
in Oral Medicine Using Decision Trees. World Academy of
Science, Engineering and Technology. 2008; 37(1):225-
230. https://doi.org/10.5281/zenodo0.1335258

Soni J, Ansari U, Sharma D, Soni S. Predictive Data Mining
for Medical Diagnosis: An Overview of Heart Disease
Prediction. International Journal of Computer Applications.
2011; 17(8):43-8.

https://doi.org/10.5120/2237-2860

Stoia M, Kurtanjek Z, Oancea S. Reliability of a
Decision-Tree Model in Predicting Occupational Lead
Poisoning in a Group of Highly Exposed Workers.
American Journal of Industrial Medicine. 2016;
59(7):575-582.
https://doi.org/10.1002/ajim.22589
PMid:27219678

Ameri H, Alizadeh S, Barzegari A. ldentification of
Influencing Factors for Heart Attack in Diabetic Patients
Using C & R Algorithm. Daneshvar Medicine. 2014;
21(112):71-82.

Ameri H, Alizade S, Barzegari A. Knowledge Extraction
of Diabetics' Data by Decision Tree Method. Journal of
Health Management. 2013; 16(53):58-72. http://jha.iums.
ac.ir/article-1-1351-en.html

Choi YH, Kim K. Noise-Induced Hearing Loss in Korean
Workers: Co-ExposuretoOrganicSolventsandHeavy Metals
in Nationwide Industries. PloS One. 2014; 9(5):e97538.
https://doi.org/10.1371/journal.pone.0097538

PMid:24870407 PMCid:PMC4037174

20.

21.

22.

23.

Yang AM, Cheng N, Pu HQ, Liu SM, Li JS, Bassig BA, et al.
Metal Exposure and Risk of Diabetes and Prediabetes
Among Chinese Occupational Workers. Biomedical and
Environmental Sciences. 2015; 28(12):875-883. https://
doi.org/10.3967/bes2015.121

Wong TW, Wong AH. A Review of Statutory
Medical Examinations in Asian-Pacific Countries.
American Journal of Industrial Medicine. 2011;
54(1):78-88.

https://doi.org/10.1002/ajim.20897
PMid:20862702

ShafiZadeh S, Rezayee E, Hasanpour M. Evaluation of
Occupational Health Monitoring Results Separated With
Gender, Age and Occupational Groups in NEZAJA Hospital,
Isfahan. Journal of Nurse and Physician Within War. 2017;
4(13):169-177. http://npwjm.ajaums.ac.ir/article-1-378-
fa.html

Rafeemanesh E, Lotfi H, Taheri R, Rahimpour F. The Role of
Occupational Examinations in Early Diagnosis of Diseases
of Workers. Iran Occupational Health. 2013; 10 (3):12-19.
http://ioh.iums.ac.ir/article-1-717-en.html

24.StiglicG, KocbeksS, Pernek|, Kokol P. Comprehensive Decision

25.

26.

27.

28.

29.

Tree ModelsinBioinformatics. PloSOne.2012;7(3):e33812.
https://doi.org/10.1371/journal.pone.0033812
PMid:22479449 PMCid:PMC3316502

Hothorn T, Hornik K, Zeileis A. Unbiased Recursive
Partitioning: A Conditional Inference Framework. Journal
of Computational and Graphical Statistics. 2006; 15(3):651-
674.
https://doi.org/10.1198/106186006X133933
Phua L, Smith K, Gayler R. A Comprehensive Survey of
Data Mining-Based Fraud Detection Research. Clayton
School of Information Technology. 2015; 77(2):81-
97.
https://doi.org/10.1016/j.chb.2012.01.002
Pourzarea G, Attarchi M, Valirad F MohammadiS. The Effect
of Simultaneous Exposure to Organic Solvents and Noise
on High Frequency Hearing Loss in Tire Manufacturing
Company Workers. Tibbi-i Kar Journal. 2016; 8(2):72-80.
http://tkj.ssu.ac.ir/article-1-621-fa.html

Rachiotis G, Alexopoulos C, Drivas, S. Occupational
Exposure to Noise, and Hearing Function Among
Electro Production Workers. Auris Nasus Larynx. 2006;
33(4):381-385.
https://doi.org/10.1016/j.anl.2006.03.008
PMid:16704911
.Loukzadeh Z, Zare Mirakabad Z, Mahnam M, Hashemi S.
Evaluation of Hearing Status of Yazd Railway's Train Drivers

-
-

VWA 5l e g Solads itn 553/ Gt U, 1 5 Cudlag ) sel (o5 (oode bt



-
-
| >4

o Ololae (6903l i GLS LK Cwd S J.elﬁ;j\.aﬁ\‘jub.: / o, & 5 ol

30.

31

32.

in 2011. Tibbi-i Kar Journal. 2013; 5(1):8-15. http://tkj.ssu.
ac.ir/article-1-312-en.html
Ghorbani Shahna F. Noise Induced Hearing Loss and Its
Relationship With Dose and Exposure Length. The Journal
of Qazvin University of Medical Sciences. 2006; 10(1):84-
88. http://journal.qums.ac.ir/article-1-194-fa.html
Berjis N, Soheilipoor S, Poorabdian S, Akbari S. Evaluating
the Relative Frequency or Hearing Loss on Heavy Vehicles
Drivers. Journal of Isfahan Medical School. 2019; 28(120):
1471-1476. http://jims.mui.ac.ir/index.php/jims/article/
view/821

Bakhshian  Shahrbabaki S, Nasirpour F, Saber
Siahpous S. Hearing Loss Assessment of Welders
Who Referred to Health Center of Fardis. Aristotle
University Medical Journal. 2018; 7(1):9-14. URL:

33.

34.

http://aums.abzums.ac.ir/article-1-715-en.html
https://doi.org/10.29252/aums.7.1.9

Palmer KT, Griffin MJ, Syddall HE, Coggon D. Cigarette
Smoking, Occupational Exposure to Noise, and
Self Reported Hearing Difficulties. Occupational
and  Environmental Medicine. 2004; 61(4):340-
4,
https://doi.org/10.1136/0em.2003.009183
PMid:15031392 PMCid:PMC1740747

Farhadian M, Aliabadi M, Shahidi R. Risk Assessment of
Influence Factors on Occupational Hearing Loss in Noise-
Exposed Workers in Typical Metal Industry. Journal of
Occupational Hygiene Engineering. 2014; 1(3):37-44.
http://johe.umsha.ac.ir/article-1-79-en.html



