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: Objectives: If one family member suffers from illness, the

odds of other member for illness might be escalating.
However, there is a dearth of nationally-representative
study on this domain in Taiwan. This study seeks to: 1.
Analyze the complete category of concordant diseases and
associated factors; 2. Explore the underlying and
undiscovered clusters of concordant diseases among family
members.

Methods: 3, 344 couples and 11, 242 pairs of parent-child
were identified from 2002-2013 Taiwan National Health



o M

Insurance Research Databases with a case-control design. In
a cross-sectional design, primary data of 963 valid family
samples were collected using structured questionnaires at
the family medicine outpatient clinics in four teaching
hospitals of northern, central, and southern Taiwan. Major
analysis methods included McNemar test, dichotomous as well
as multinomial logistic regressions, survival analysis, and
cluster analysis performed in SAS 9. 3.

Results: Concordant systemic diseases among married couples
included metabolism, psychiatry, neurology, circulation,
respiration, digestion, dermatology, and orthopedics, with
the overall prevalence rate 89.74%. The results of matching
showed that couples were more likely to suffer from
concordant diseases than non-couples did. Concordant
systemic diseases among parent-child included metabolism,
psychiatry, neurology, circulation, respiration, and
uropathy, with the overall prevalence rate 98.26%. The
matching results indicated that parent-child pairs were
more likely to suffer from concordant diseases than non
parent-child counterparts did. According to the survey
results, the highest top three ranked familial proportions
of concordant diseases with at least three members
suffering were obesity (13.29%), followed by allergic
rhinitis (4.57%), and hypertension (3.12%). Concordant
health behaviors might lead to concordant diseases.
Conclusion: The current study identified the family
clustering phenomena in both health behaviors and diseases
notably including cancer. The authorities and healthcare
organizations should target the concordant diseases and
persons of high risk, in the attempt to deliberate upon the
effective family-based medical interventions for preventing
concordant diseases.

concordant diseases, family cluster, disease prevention,
couple, parent-child
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Your lllness, My IlIness? Concordance of Diseases among Married Couples and

Parent-child in Taiwan Using Survival Analysis and Cluster Analysis

Abstract

Background: If one family member suffers from illness, the odds of other member
for illness might be escalating. In view of the impacts on public health by catastrophic
and chronic diseases, prevention for concordant disease with the family cluster
approach becomes critical. However, there is a dearth of nationally-representative
study on this domain in Taiwan.

Objectives: Initialized by a concern for concordant diseases and health disparities
among family members of the same household, this study seeks to: 1. Analyze the
complete category of concordant diseases and associated factors; 2. Explore the
underlying and undiscovered clusters of concordant diseases among family members.
Methods: Longitudinal, secondary data analysis was conducted by utilizing the data
extracted from the 2002-2013 Taiwan National Health Insurance Research Databases,
which include 3,344 couples and 11,242 pairs of parent-child identified. Case-Control
design was used to examine the study and control groups in the matching of gender
and age. In a cross-sectional design, primary data of 963 valid family samples were
collected using structured questionnaires at the family medicine outpatient clinics in
four teaching hospitals of northern, central, and southern Taiwan. Major analysis
methods included McNemar test, dichotomous as well as multinomial logistic
regressions, survival analysis, and cluster analysis performed in SAS 9.3.

Results: Concordant systemic diseases among married couples included metabolism,
psychiatry, neurology, circulation, respiration, digestion, dermatology, and
orthopedics, with the overall prevalence rate 89.74%. The results of matching showed
that couples were more likely to suffer from concordant diseases than non-couples did.
Concordant systemic diseases among parent-child included metabolism, psychiatry,
neurology, circulation, respiration, and uropathy, with the overall prevalence rate
98.26%. The matching results indicated that parent-child pairs were more likely to
suffer from concordant diseases than non parent-child counterparts did. Factors
associated with the concordant diseases among family members included age,

beneficiary category, premium, region, urbanization, and comorbidity. According to



the survey results, the highest top four ranked familial proportions of concordant
diseases with at least three members suffering were obesity (13.29%), followed by
allergic rhinitis (4.57%), hypertension (3.12%), and hypercholesterolemia (1.77%).
Concordant health behaviors might lead to concordant diseases.

Conclusion: The current study identified the family clustering phenomena in both
health behaviors and diseases notably including cancer. That family members tend to
suffer from concordant diseases echoes with the Ecological System Theory. In the
midst of the capitation reimbursement scheme being launched, the authorities and
healthcare organizations should target the concordant diseases and persons of high
risk, in the attempt to deliberate upon the effective family-based medical interventions

for preventing concordant diseases.

Keywords: concordant diseases, family cluster, disease prevention, couple,

parent-child
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NAFL 2 A BFTREMTEEHT > FR 2R REFLI(FHE4AS
CBUEFIE B B PR a3

BEGE S o o
AR (AN “E31S

Fir £)EREPRLF L
,%[; N ‘[fl'ﬁ.“*ffﬁa NRUCErg e SN I NG R W LR R
T R e AP AR APM F1R S E 8 KT AR

i

F2& ALEFRABREL GEAN
d*%ﬁaaﬁéﬁ%**?ﬂiﬁ’ipi%w%%&ﬁ?@ﬁﬁ@ﬁﬁ
EAT e B EAeT o
*F 3 2 2002 3 2013 £ G R B 4P 5,643 4% £ (11,286 4 ) » ¥t
W Ed LI H A S 2t L2 HRE A L X PR RREL T 65 13.7%
OB RN G2 AT EAR RO R RN G MR e F L 2 F R AR (R 4-4)
AL AUE R RABREFFFIETI05 3382 c AL E R R BEZHFADH

b SRR NN g A RR LLRE T IR S F

FBE R (4 45) -

# 4-4 % £ £ F e &Rz 2 McNemar’ s test

EEFRL £k RE
I I X p-value
oS % oS %
% £ 4,870 86.30 773 13.70 9.059 0.0026*
21 £ 4,975 88.16 668 11.84
*: p-value < 0.05
%45 x L L p R B RELRDT FEAN
R FE‘. BB/
R7 LI REFELBR
HR 95%C.I. p-value
Bk A 2 28]
A ( K | ) - - -
g4 1.062 (0.883, 1.276) 0.5222
755{ % 'ﬁ‘ A 2 ﬁé
16-34 % (%% %) - - --
35-44 # 0.849 (0.553, 1.305) 0.4556
45-54 # 0.730 (0.457, 1.166) 0.1882
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22800 ~ 1T (% w)

(X £71

22,801-28,800 ~
28,801-36,300 ~
36,301-45,800 ~

45,801 ~
7‘&5{; ‘ﬁ' A 2
# - 27 (

SE e |

1\' Bk Bk bk

Xyt

R Y
4 w)

- -’é}lﬁiﬁ—ﬁ T
BT
B 4
i e

ik L2 &
A
R A
PRA A
% %Ak
LR
LA R
Wikt 2 £

£ 40
ik A 2
R
BEE
BEE
BEE
B th A 2

L LR R

bR

B A 2 E#
16-34 f&
35-44 #
45-54 #:
55-64 A

5 REER
(

F:'a]

B0 A
BlA
B2 A
B2 A

PRBES
AR*IREES, (£F2)

Ty 3 4

(%% %)

0.847
0.972

1.085
1.090
1.211
1.484

1.101
1.357
1.235

0.883
0.841
0.851

0.714

1.084
1.143
1.393
1.053
1.446

1.022

1.440
1.463
1.475
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(0.498, 1.439)
(0.537, 1.759)

(0.779, 1.511)
(0.804, 1.477)
(0.884, 1.658)
(1.133, 1.944)

(0.842, 1.439)
(0.995, 1.851)
(0.959, 1.591)

(0.720, 1.084)
(0.654, 1.082)
(0.642, 1.126)

(0.503, 1.014)

(0.843, 1.393)
(0.909, 1.438)
(1.071, 1.811)
(0.828, 1.338)
(0.853, 2.450)

(1.192, 1.815)

(1.065, 1.571)
(0.437, 1.978)
(0.620, 2.035)

(0.638, 1.636)

(1.010, 2.053)
(0.975, 2.196)
(0.919, 2.366)

0.5394
0.9245

0.6300
0.5782
0.2332
0.0042*

0.4823
0.0538
0.1017

0.2343
0.1775
0.2586

0.0595

0.5304
0.2536
0.0133*
0.6742
0.1710

0.0003*

0.0094*
0.8504
0.7026

0.9294

0.0441*
0.0664
0.1072



Cum Survival
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A2 €4 f;ﬁia
AL R (3% E)
€= ff;:}lia

HHEA 2 X
BEEROA (548)
BT AR 1A
BEER 24
LR 24 10t
RMAZ B RFBESFED
Eir ERBEL (55 0)
B RRpES

N LR LA L

(0.691, 2.019)

(1.096, 1.722)

(0.699, 1.072)
(0.483, 1.851)
(0.587, 1.893)

(0.847, 1.903)

0.5434

0.0058*

0.1852
0.8609
0.8610

0.2468

*: p-value < 0.05

"% Cox Proportional Hazard Model # » %7 # %58 £ £ £ b e & Bom B ¥ 49
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Survival Function for patterns 1 -5
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Wl 41 % % £k e & Rm2 1 & Cox 7% Fl

Fr& ALRAARABLFES

AP TR FES YT RBRT BRAL L RN AR RS
WARFAY P EERT o #97F BUE - £ kA pooling - A > BT ARIT
1 (195 RMS gEdf) 2. » ¥ (i.e. 24%:# Ward’s Method) » #4273 »+ 4 384 & 7R Heat
Map 2 Tree o 2#7 % & * & =x & #¥;2 (hierarchical clustering) £2 2Lk =t & ¥/
(non-hierarchical clustering) » v 2 53 4% b B3 L 47> 2 2. 8% % o

FEHAVRIPEZL SR ZTAL O BARBRERE T LR

304-6 K BAEz L2

T 3o ik (10 2 R EEE B AR
= R
i (average-linkage (complete-linkage
( Ward’s method )
i3S method) method)

RS RMSSTD RS RMSSTD RS RMSSTD

20 0.950 0.3262* 0.939 0.1048* 0.944 0.2416
19 0.948 0.1596* 0.938** 0.2517* 0.943** 0.2517*
18 0.947 0.2643 0.934 0.1085* 0.937** 0.1048
17 0.945 0.3434 0.933 0.2909 0.933 0.1085*
16 0.943 0.2731 0.931** 0.2712* 0.932 0.3262
15 0.941 0.3686 0.916 0.1273* 0.93 0.2712
14 0.939 0.3806 0.914 0.3262 0.928 0.2836
13 0.937** 0.3718 0.913 0.3434 0.926 0.3434
12 0.934 0.2797* 0.911 0.3686 0.924 0.3755
11 0.932** 0.4019 0.909** 0.3806 0.922 0.3806
10 0.929** 0.4443 0.906** 0.3718 0.92** 0.3718*
0.926** 0.4029 0.903 0.4027 0.902** 0.1303*
0.923** 0.4145 0.901** 0.3913 0.899** 0.4443
0.919** 0.3232* 0.898** 0.4029 0.896** 0.4168
0.912 0.0922* 0.895** 0.4145* 0.893** 0.4029*
0.902** 0.5101 0.877** 0.1456 0.877 0.1456*
0.880** 0.4275* 0.833** 0.1768 0.867** 0.5101*

~ O O N 00 ©
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3 0.803** 0.1917* 0.803** 0.1917 0.803** 0.1917
2 0.696™** 2.7781* 0.599** 0.2733* 0.599** 0.2733*
1 0 0.431 0 0.431 0 0.431

31 1 *RMSSTD 5 8L+ »+ 0.1o** RS 5+ 2L+ »+ 0.003- RS : R-Squared/R*> RMSSTD( root-mean-square

\\\\\\

247 ARG L 2

G2 XE S RS RMSSTD
15 0.933816** 0.11292*
14 0.930606 0.11548
13 0.928814 0.1168
12 0.927296 0.11788
11 0.925291** 0.11934*
10 0.919688 0.12357

i 1 *RMSSTD #* . % *+ 0.002 - ** RS »* 2.+ ** 0,003 - RS : R-Squared/R® - RMSSTD

(root-mean-square total-sample standard deviation ) : # & & X /13593 43 o
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2 TB2%P AR o FMERG AR AR IATEA R EME L T 0 R
A3 L EERB B T 5 98.26% 0 ik B TR B2 47.70% o

REAATHATE BT > Pl B R RAPF AR (L 8202 = paed
)2 Rt b)B g o w 78 4 W] 5 99 9(13.29%) ~ iE At f L (4.57%) ~ F oL R
(3.12%) 14 2 F AR (LTT%) © & A FAEATZ £ F fe b2 Tl b2 R R4
4-80 % A - L R RAp e Ao 2 Tl GlE R W = 3 0 i(12.50) ~ AT X
(4.8%)% & 5 & (3.4%) °

248 <A -F AR kil AopL AR F T

g cha SE wR HA W R em g R AR Fae Tis

Filke 2860% 428% 7.63% 125% 4.84% 32.31% 4.31% 5.11% 7.44% 15.02% 35.81% 23.53% 14.18%
HRE 1287% 3.15% 599% 0.58% 3.61% 14.29% 6.21% 229% 3.71% 9.02% 16.10% 12.43% 7.52%

FAE QA ILRAPFAFBZAIMN TR

PUBESTE i XM LR AR A AR IR > B4 490
AR A 2T S AR A 2 E S A R S 2 B AR 2L B
Bed B 1A gkt 4 2 £ % o B S FEF hin B F1 4 (Robust factors) » &

WA N RIS P2 HERE -
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wE ¥- %= 0¥ ¥4 %L $L ¥ %= $L-
¥4 % % 0% F X % =% R(* OF@
(F (& (& (& (& F # (B (= @ @& (& (F 8z &)z
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o8
v
e
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AR R 2
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AT 2 A B AL AT R T Rl K

B g

®OEERE B R aiv};fg)’i)?-}
Kov B E K i ks

M7FZ A 7 AR -

%L‘;EF S F B BRFRROR o

ol i7i b HRE Pf’f‘aﬁ.
KRR R S
BEFT Rt RS R bR A B

1 AR PR R 7

AT g 1 2002 & 2013 & iR R B 20,165 $F < -+ 4 (40,330 4 )k

Ao g Ege Ll et A 4 2R
T2 et b G 8.14% 0 ¥ B RUushf 2
L oX F?'F’Eé.f%fi(z\ 4-10)- <

_&o 4—3-——4#

% 4-10 < * -3 4

—5»—)‘—&74%}-}3@90

j\'_—\.,;}"‘ﬁi B R (% 4-11)

+ I fe & %2 McNemar' s test

RA-FAL LR RE
FL 3 AR O B RSB (2
A FLLAUE R RABERFTFIETS: 361
R R A E AN F1E G R

BT RR AR

£ PG AR

EEFRL *FRRER
B I X p-value
oS % ok S %
RA-F 4 18,523  91.86 1,642 8.14 26.770 < 0001*
#RA-F A 18,792  93.19 1,373 6.81
*: p-value < 0.05
411 RA-FHE R REBEL KL 354
AL AN
$7 LH REFELABE
HR 95%C.1. p-value
AR A 2
L (%) - - -
§ 1.037 (0.934, 1.151) 0.4994
RikHE L 2 E#
20-39 F (%4 ) -- -- -
40-49 % 1.144 (0.843, 1.552) 0.3889
50-59 ;%s 1.119 (0.806, 1.553) 0.5030
60 g ! 1.176 (0.825, 1.676) 0.3691

%ﬁﬁkfﬁ ~& 37
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SRR
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BRikH AL E X G
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Mk 2L R HERER
FBE R 02 (
) S
FRER 27
T BE R 2Rt
Rk 2 RBES G
R REBEFEF (57 2)
I RBES
v A 2
(5 E)
SlEs
AL 2 E&
0-9 % (%% k)
10-19 #
20-29 #
30-39 %

N LR LA L

%

1.094
1.074
1.075
1.118

1.130
1.048
1.124

0.924
1.028
0.992

1.097

0.890
1.066
1.052
1.024
1.038
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(0.908, 1.317)
(0.889, 1.295)
(0.882, 1.311)
(0.923, 1.353)

(0.983, 1.300)
(0.871, 1.261)
(0.904, 1.396)

(0.802, 1.063)
(0.870, 1.216)
(0.819, 1.202)

(0.882, 1.363)

(0.743, 1.066)
(0.912, 1.244)
(0.886, 1.248)
(0.870, 1.204)
(0.720, 1.496)

(0.990, 1.328)

(0.978, 1.276)
(1.042 2.956)
(0.740, 1.784)

(1.018, 2.000)

(0.612, 0.749)

(0.931, 2.274)
(1.305, 3.285)
(1.747, 4.515)

0.3455
0.4586
0.4748
0.2533

0.0861
0.6190
0.2938

0.2689
0.7449
0.9372

0.4065

0.2065
0.4223
0.5645
0.7768
0.8409

0.1016
0.0344*
0.5361

0.0392*

<.0001*

0.1001
0.0020*
<.0001*



Cum Survival
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LpEEAR LAY

(G RESEE S faal

R REES (54 2)
b RRE

(1.262, 3.827)

(0.999, 1.785)

(0.745, 1.412)
(0.092, 4.772)

(0.594, 2.689)

0.0054*

0.5431

*: p-value < 0.05
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Bl4-3 ¢#-F+ 5kt Rr L & Cox iz ié Bl

FAE RAFLARBEPFARBLFELSN
AR FALER 2 B A RBRT AR AL LT U LA R A
WARFHRY D EERT o #rrg B R E - X ko pooling - Az R {TAPIT
1 (1295 RMS gEdi) 2. & ¥ (i.e. 248 :% Ward’s Method) o ~#7 3 >t 4t §84 & SLpHk
Bl Heat Map - ~#= % ¢ * & = & %£;2 (hierarchical clustering) £ 2§ =t # 2
(non-hierarchical clustering) » L 2 FH 7+ F E¥H L 73 F 2 &% -

FHAVRIPEZ S5 AL - BRRBHEE ot T BREL -

304-11 K Btz £ R

T30 ik 35 E R REREE R ARGE

- R
#E (average-linkage (complete-linkage
( Ward’s method )
i3S method) method)
RS RMSSTD RS RMSSTD RS RMSSTD

20 0.994 1.3428* 0.992 1.2943 0.993 1.303*
19  0.993 1.1717* 0.992 1.3372 0.993 0.9912*
18  0.993 1.3562 0.992 1.3562 0.992 1.4845*
17  0.992 1.3144 0.991 1.3152* 0.991 1.3562
16  0.992 1.3152 0.99 1.6424 0.991 1.3152
15 0991 1.3114* 0.988** 1.5889* 0.99 1.218*
14  0.99 1.4845* 0.985 191 0.99 3.2319*
13 0.989 1.9151 0.984 1.8806* 0.988 1.5889*
12 0.987** 1.8806 0.984 1.5379* 0.986 1.8806
11 0.984 1.8919 0.983** 3.2319* 0.984 1.8919

10  0.982** 1.8077* 0.976** 2.6017* 0.983** 1.9151*
0.978** 2.1913* 0.971** 2.7674* 0.978** 2.7674*
0.969** 2.9047* 0.963** 2.9047* 0.969** 2.6465*
0.958** 3.5966* 0.945** 3.4398* 0.957** 3.1104*
0.944** 3.2721* 0.916 4.1426* 0.941** 3.4018*
0.925** 4.4291* 0.914** 3.5763* 0.916** 4.2243*
0.904** 4.6721* 0.848** 5.7986* 0.871** 5.0735*

B~ O O N o0 ©
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3 0.816** 6.2158* 0.722** 6.7728* 0.852** 4.546*
2 0.713** 6.6557* 0.698** 7.1542* 0.663** 7.8352*
1 0 12.0079 0 12.0079 0 12.0079

31 1 *RMSSTD 5 8L+ »+ 0.1o** RS 5+ 2L+ »+ 0.003- RS : R-Squared/R*> RMSSTD( root-mean-square

total-sample standard deviation ) : & A &% £ 52 3 -

% 4-12 2R BEiE2 L2

G2 XE S RS RMSSTD
15 0.987981 1.32524
14 0.986449** 1.40404*
13 0.982189 1.60615
12 0.980269** 1.68683*
11 0.976714** 1.82852*
10 0.966644** 2.18377*

31 1 *RMSSTD 34 8L+ 3+ 0.1o** RS 5+ 25+ »+ 0.003- RS : R-Squared/R*> RMSSTD( root-mean-square

total-sample standard deviation ) : $& A &% X 5353 43 -
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¥IF W

-8 FFIRALER

+"747iMcNemar7 TGS Frei it HReEt AL FES LR A<
2R E R D TR R R NI AR o B R B R Fd =i (World
Health Organization) % % B P s 3 e iR ® . (Centers for Disease Control and
Prevention) 2> # 2. %% & o 2 £ EPFRF 2 3ledp i 2 A2 PIT2 EF 5
(Falba & Sindelar, 2008; Homish & Leonard, 2008) » ® % [p ch2 E 5 F1 & € H 4o
fe &40 A 2 b *& (Hippisley-Cox et al., 2002) -

FHodror ALl BEEY BUP ST P s o ATH R B R HE
’7%&1:3\’7%?'33:7%:},‘50&7 Pa\f‘::;—%iﬂﬁz?]"ﬁ? AP ERNTARG TR RFG
ALEFE AL 0 T RApH PR § R H e

Blum(1981)#4% d12. Tz w + Az F]& | A % 5B @ - PR~ 2%
FoRB AL ERBATT G R AP ABLER T TRA L3

2 & CARITRERE TS 0 a A2 AP B RARN o W TSI A
#EFF’ffﬁi "t’ﬁ’z}p ”Lr’%i"}*'L °

FMcNemarz # T % > A7 5 BR F -F AR R A A 3 L BT
$£ﬂ&*¢wé=®%~#@iﬁéﬁﬁﬁ@’ﬂﬂéﬁ$&@éiﬁﬁﬁﬁ
r},%vﬂﬁr‘é’%%ﬁm'\fﬂ-;é#Pa:f*é;,&i;‘ré,:‘sffuﬁ:;,;—jiéﬂ,ﬁMzr;g,;e;.aew;; o

S R I TN PR E Y ST N EE T E R
Bjaf

%*‘1/91‘%”%%’?%\?‘}%% 917 e AR R gy A A2 TR
sz A& RR(FAE, BIR &, TeEE, & EiFlF, 2004) 0 12 B@FFET
vgazﬁ“&m#a&é(rﬁxg{,:é & FALix,1998) > ¥ & T LB A HE R o Flph o ¢ A
G Fk€7%rwﬂﬂéiwf@»é@ﬂ?&&ﬁﬂ%%§°

MAPFPTREALTERTZ LR }“’a&}i)ﬁawﬂt Gl R s df\20124'1
IR A T LS ARTIER2014E 1 4 s FL g o SR T 4510 AR Y
FIes R AR LoApe St A FERR Ly L R et A R e Ap B
AT R B O B2 RS B 3R(5) 4 R RS B 27(5 )

Fk%ﬁ@f“&rﬁy"**%ﬁl G FgER R 20(F) 1 & F31(F)
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B E A R bk B (35.6206 ~ 13.29%) 0 H = L AT B (13.29% -
457%) ~ % s & (12.88% ~ 3.12%) ~ & "% FF% (6.54% ~ 1.77%)

251 i AR R RAEARBE 2T B TR

ﬁlj% ATk L & o P
(AFTF 2 et bl ) BT L

B BR(%= %) 5L R
Bem (= &) £z £z
B (54 ) — $4 %
SR () -t (I
Blhre R (8~ 1) 5=t -
BYCEEES 5o -

FIREraFTRATER I A FES AR Z R T 5 ok BARY
BFPRERPFF - EF 8 a -2 Fa* Fmafpi i ate1fams o
%%@ﬁ’ﬁk%%ﬁﬁ$é#kﬁiﬁ%iﬁ¥ﬁ&ﬂ%2&%mﬁm$@%
po e X AR R T A ERE PR EA L (Stimpson, Masel, Rudkin, &
Peek, 2006 ; Scadding, 2008) - pEfR P g > i & 0 B b fe AT g BRig A
(Bjorvatn et al., 2007; Peek & Markides, 2003) - ¢ & * # G121 % X ¢ @ % 4v 1 5f
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Investigating the Time Interval between Infertility and Mental Disorders Onset as well as Risk Factors among

Patients with Infertility Using Survival Analysis and Data Mining

Jong-Yi Wang, PHD *, Chia-Woei Wang, MD?, Jen-De Chen, PHD ®. (1) Department of Health Services Administration,
Medical University, No. 91 Hsueh-Shih Road, Taichung, 40402, Taiwan. (2) Department of Obstetrics and Gynecology,

Taipei
Medical University Hospital, 252, Wu Hsing Street, Taipei, 110, Taiwan. (3) Office of the President, National Changhua
University of Education, No.1, Jin-De Road, Changhua, 500, Taiwan.

Title: Investigating the Time Interval between Infertility and Mental Disorders Onset as well as Risk Factors among
Patients with Infertility Using Survival Analysis and Data Mining

Program: Population, Reproductive and Sexual Health

Submitter's E-mail Address: ericwvang@mail.cmu.edu.tw

Preferred Presentation Format: Oral Preferred

Learning Objectives: Identify the relative risks of mental disorders, with a highlight of the interval between infertility
and mental disorders onset, among patients with infertility by using survival analysis and data Mining

External Funding: National Science Council (NSC 102-2410-H-039-006-SS2 and NSC 100-2410-H-039-003-SS2) of
Taiwan

Target Audiences: Infertility specialists and mental health professionals

Keyword(s): Reproductive Health, Mental Health

Learning Areas:

Epidemiology

Other professions or practice related to public health

Planning of health education strategies, interventions, and programs

Public health administration or related administration

Public health or related organizational policy, standards, or other guidelines

Social and behavioral sciences

Primary geographic focus of the program or study: Taiwan

Comments to Organizers: Keywords: Infertility, Mental Disorder, Time Interval, Disease Prevention, Survival Analysis

Abstract Text:

Background: The 2010 total fertility rate in Taiwan was 0.90 and the issue of the fewer children trend becomes
3



extraordinarily severe. Patients with infertility may suffer from depression and anxiety disorders. However, there is a
dearth of nationally-representative analyses on infertility-to-mental-disorders time interval as well as risk factors by
using survival analysis and data mining. Therefore, this study sought to investigate the relative risks of mental
disorders, with a highlight of the interval, among this vulnerable group.

Methods: In the retrospective cohort design, the present research conducted longitudinal analyses by utilizing the
medical claims data from 1,000,000 randomly sampled beneficiaries recorded in the 2002-2012 Taiwan National
Health Insurance (NHI) Research Database. A total of 16,413 subjects with the principal infertility diagnosis code was
identified and analyzed in SAS 9.3 and PASW Modeler 13. Infertility-related mental disorders include depression and
anxiety.

Results: The average interval between the diagnosis of infertility and the diagnosis of mental disorder was 21.16
months. Factors significantly associated with mental disorders among the subjects with infertility were identified. The
results of data mining indicated that high income, hormone medicine use, and surgery were the risk factors of infertility,
whereas low income, veterans and religious persons, and high comorbidity were the risk factors of mental disorders
among patients with infertility.

Conclusions: The intervention for mental disorders prevention is suggested to conduct no later than the first year of
infertility diagnosis. Policymakers might target the high-risk individuals, in the attempt to conduct timely medical

interventions for preventing mental disorders.
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Fewer Children

+ The trend towards fewer children is very severe Keng
& Sheu, 2011; Sobotka et al., 2011; Yamada et al., 2013; Yoldemir & Oral, 2012).

The total fertility rate (TFR) of Taiwan in 2010 was
090, ranked the lowest in the world, and averaged

1.07 in the recent five years (Department of Statistics, 2014;
‘Yamada, Chen, Hanaoka and Ogura, 2013).

*

Infertility

.

Infertility is an escalating health issue, affecting

more than 10% of couples globally (Bushnik etal., 2012;
Mascarenhas, Flaxman, Boerma, Vanderpoel, & Stevens, 2012; Machtigall,
2006).

The occurrence of infertility is believed to impact on
TFR.

A significant shared challenge: caring and treating
infertile patients

*

*
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|
Infertility and Mental Disorders

+ Patients diagnosed with infertility would undergo
substantial psychological stress during the
treatment process (Hung et al, 2014; Martins etal, 2011)

+ Psychiatric symptoms might emerge among
persons under this stressful condition.

+ Depression and anxiety as two of the most frequent

mental disorders among patients with infertility
(Klemetti et al_, 2010; Moura-Ramos, Gameiro, Canavarro, Soares, & Santos,
2012; Volgsten et al., 2010; Yii-Kuha et al., 2010)

2015/10/14



Infertility and Mental Disorders

+ Patients with infertility have higher or approximately
double of the odds of mental illness, making them a

vulnerable population (Faramarzi et al., 2008; Hung, Hu, Tsai, Yang,
Huang, Chen, Wang, Lu, & Shen, 2014)

+ Qverall prevalence rate of depression among
infertile couples reported was 47% (Masoumietal, 2013).

Factors of Mental Disorders

+ Occupation
= Low activity occupation linked to severe depression and
anmety (Drosdzol & Skrzypulec, 2009; Ramezanzadeh, et al., 2004)
+ Cause of infertility
= Common causative factor: depression (Domar, et al., 1992;
Mikulincer, Horesh, Levy-Shiff, Manovich, & Shalev, 1998)

= Male identified as a causative factor: anxiety (Mikulincer, et al.,
1998; Sheiner, Sheiner, Potashnik, Carel, & Shoham-Vardi, 2003)

13

Factors of Mental Disorders

+ Gender

o Female in higher risks, especially for depression or

anxiety (Khademi, Alleyassin, Aghahosseini, Ramezanzadeh, & Abhari,
2005; Van Hom & Reed, 2001)

+ Age
o Age positively associated with depression or anxiety
(Drosdzol & Skrzypulec, 2009; Ramezanzadeh, et al., 2004)
+ Income

o Low income as a risk of mental disorders (khademi etal,
2005; Nachtigall et al., 2009; Van Homn & Reed, 2001)

Factors of Mental Disorders

+ Cause of infertility

o Cause identified with endometriosis of ovary: Anxiety
(Domar et al_, 2000; Edelmann & Connally, 1986)

+ Treatment methods of infertility
= Medication and surgery lead to differentiated nsks of
mental disorders (welions et al., 2008)

= Duration of different treatment methods associated with

the risk and severity of mental disorders (knademi, et al., 2005:
‘Van Homn & Reed, 2001)

2015/10/14



Factors of Mental Disorders

+ Comorbidity
= Existing diseases associated with the risk of occurrence
of mental disorders (Camey & Freediand, 2003; Lubman & Sundram,
2003, Paschalides et al., 2004)
+ Characteristics of healthcare provider
= Level of hospital associated with health outcome (Hou, stal.,
2011)
= Ownership of hospital associated with mortality and
complication (Deversaux et al., 2002; McKay, Deily, & Domer, 2002)

™
Time Interval to Mental Disorders

+ Duration of infertility positively associated with the
risk of mental disorders onset (pomar, Seibel, & Benson, 1990;
Guerra, et al., 1998; Khademi, et al., 2005; Kopitzke, Berg, Wilson, & Owens,
1991; Lok, et al., 2002; Pusey, Taylor, Leader, & Pattinson, 1954)

+ Risk of mental illness might peak at 2 to 3 years

after infeltility diagnosed (Domar, et al., 1992; Khademi, et al.,
2005, Van Hom & Reed, 2001)

14

|
Factors of Mental Disorders
+ Region
o Rural women with traditional sense of shame and guilt
have a higher nsk to mental illness (Donkor & Sandall, 2007)
|

Time Interval to Mental Disorders

Duration of infertility and eccurrence of mental illness

Author Year Country Duration
Drosdzol & Within one year or
Skrzypulec EuCs Poland 3to6 yearsy
Khademi et al. 2005 Iran 2to 3 years
\R-’ggé-lom & 001 Iran 210 3 years
Domar etal. 1992 us 2to 3 years

2015/10/14
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Research Questions

+ Factors associated with mental disorders among
infertile population are still obscure.

O bj ect i Ve S + Research investigating mental disorders related

factors for infertile patients by using survival
analysis and data mining, especially for nationwide
data, is still a void.

Study Purposes

+ To investigate the associated factors of mental
disorders, with a highlight of the disease-to-
disease-interval, among this vulnerable group.

S Methods

+ To examine the category of mental disorders
among the group. (MLR)

15



Study Design

+ Retrospective cohort design
+ Longitudinal analysis
+ Secondary data analysis

+ Various analysis methods

Subjects

+ Total 16,413 subjects with first-time infertility
diagnosis code of ICD-9-CM
= Male: 606.x
= Female: 628.x

+ All studied samples have consistent four years
observation for mental disorders

+ Exclusion criteria
= 2002 diagnosed with infertility (n=1,505)
= Mental disorders before infertility (n=967)

16

Data Source

+ Medical claims data from 1,000,000 randomly
sampled beneficiaries recorded in the 2002-2010
Taiwan National Health Insurance (NHI) Research
Database

+ Nationally representative

Variables

+ Independent Variables

o Demo raphic characteristics: Gender, age, premium-based
income, occupation

o Heﬂlth characteristics: Type of infertility, treatment methods
of infertility, Charlson Comorbidity Index (CCI)

o Provider characteristics: level of hospital, ownership of
hospital

= Geographic characteristics: region, level of urbanization
+ Dependent Variables

= Mental disorders (Y/N)

o Category of mental disorders (Depression, Anxiety, and

other
+ All variables are categorical or ordinal

2015/10/14



Analytical Approach

Contrast between analysis methods

Methods Statistical analysis Data mining
Hypothesis Yes No
Survival analysis {Cox Sequence pattern
- proportional hazards medel and eq P
Association - mining,
Cox survival curve), frrar
Multinomial logistic regression priant
Decision tree = CHAID, C5.0, CART

PASW Modeler 13

Software package SAS9.3

Characteristics of the Sample

+ Female (82.62%), aged 26-35 years (43.81%), 576
USD of monthly income (32.29%), private employee
and public servant (62 7%)

+ Female identified as a causative factor (81.6%),
without surgery and ovulation medicine (68.42%),
CCIl =0 (47.04%)

+ Cared by clinics (43.65%) and private hospital
(64.68%)

+ Taipei region (35 54%), high urbanization (34 34%)

17

Results

Characteristics of the Sample

Percentage of mental disorders among patients with infertility

Variables Frequency Percent

Mental disorders

Absent 13,504 8471

Present 2,509 1529
Category of mental disorders

Depression 222 175

Anxiety 655 5.17

Other 684 5.40

2015/10/14



Survival analysis of mental disorders
among patients with infertility
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=
Survival analysis of mental disorders
among patients with infertility
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=
Survival curve of mental disorders

among patients with infertility
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J
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=
Decision Tree (CHAID) of data mining for

factors of mental disorders

19

=
Category of mental disorders among

patients with infertility

+ Multinomial logistic regression showed results
similar to survival analysis, except type of infertility
additionally found significant.

+ Unknown cause of infertility associated with other
mental disorders

+ CCI as a robust predictor for all three categories of
mental disorders

=
Decision Tree (CHAID) of data mining for

factors of mental disorders

+ 90.94% of classification accuracy by CHAID.

+ Classification by CHAID indicated that the rules of
infertile patients without mental disorders were:
aged 25-34 years, high and medium urbanization,
and monthly income >1526.
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=
Association (Apriori) of data mining for
factors of mental disorders

=
Sequence pattern mining for factors of
mental disorders
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|
Association (Apriori) of data mining for
factors of mental disorders

+ Confidence all higher than 80% by Apriori.

+ Rules from Apriori indicated that lowest income
(monthly = 576 ), north resident, medium
urbanization, veteran, religious group member, and
farmer, and CCI=2 were associated with mental
disorders.

|
Sequence pattern mining for factors of
mental disorders

+ Rules by sequence pattern mining showed that
private employee and public servant and CCI=0
were associated with no mental disorders onset.

+ Mean of disease-to-disease interval : 32.43 months,
ranging from one day to 2,908 days (7.96 years).

2015/10/14
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Discussions

Comparison of results

Significant variables by Survival analysis versus Data mining

Items Survival analysis Data mining
Factors of mental disorders
v \
Age (Higher risk: 35-44 (Lower risk: 25-34)
and »=55)
v \
Income (Lower risk: 1210- (Higher risk: <=578;
1526 and >1528) Lower risk: »1526)
v \

(o] i
ccupation (Higher risk: several) (Higher risk: several}

. |
Prevalence of mental disorders

Prevalence of mental disorders among infertile patients across studies

‘Author “Year ‘Country Gender sample Depression  Anxiety
Wang, Wang, & Chen 2014 Taiwan Both 15413 175 547
Masoumi etal, 2013 2013 Mixed Both Meta analysis  47% -
Drosdral & M 188 156% 479%
Skrzypulec = F 206 35.00% 15.53%
Noorbala et al. 2008 Iran M 638 23.8% -
Ramezanzadeh etal 2004 Iran F 370 20.8% 86.8%
Chenetal. 2004 Tarwan F 112 17.0% 23.0%
Oddens etal. 1999  MOlEnd, Belgum, 281 24.8% =

and France
retal 1992 us F 338 36.7% -

Comparison of results

Significant variables by Survival analysis versus Data mining

Items Survival analysis Data mining
Factors of mental disorders
ccl v v
{Higher risk: CCl=1 (Higher risk: CCI=2;
and 2) Lower risk: CCI=0)
Urbanization X v

(Higher risk: medium
urbanization;
Lower risk: high and
medium urbanization)

21
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|
Comparison of results
Significant variables by Survival analysis versus Data mining
Items Survival analysis Data mining
Factors of mental disorders
Region v v
(Higher risk: Taipei (Higher risk: north)
and north)
Time interval {months) 21.16 3243
™
Limitations

+ Fixed observation period of four years in SA may
attenuate stafistical testing power.

+ Education, health behaviors, and psychosocial
factors are not included in this study.

+ Private payments not reimbursed by NHI are not
included in the data, i.e. IVF/ET. Extrapolation of

the research findings requires careful consideration.

22

=
Identified risk factors of mental
disorders among patients with infertility

+ Age increases with the increment of risk in mental
diSOrders (Fatemeh et al.. 2004: Drosdzol & Skrzypulec, 2008)

Low income as a high rnisk of mental illness (orosdzai &
Skrzypulec. 2000; Khademi. Alleyassin, Aghahosseini. Ramezanzadeh, & Abhari. 2005)

Occupations of unstable income exposed to mental
disorders iscutsila & Weoden, 2008)

Higher comorbidity may lead to mental disorders p=a
Jones, 2007)

-

-

-

*

Patients under both surgery and medication treatments
in high risk ¢andersan, Shame, Ratray, & Invine, 2003; Khademi, et al. 2005)
Geographic characteristics associated with the risk of
mental illness ponkor & sandail, 2007)

*

Policy recommendations

+

To target the individuals of high risk for the planning
of effective health policy measures in preventing
mental disorders among this vulnerable yet
important group.

To consider the different timing of mental disorders
onset among patients with infertility and conduct the
timely interventions no later than the first year of
infertility diagnosis.

.
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Conclusion

+ Overall prevalence of mental disorders among
infertile patients is 15.29%.

+ Higher risks associated with mental disorders of this
population include: higher age, lower income,
occupations in labor union member, farmer,
fisherman, veteran, and religious group member,
higher comorbidity, and both surgery and
medication treatments.

+ High prevalence of mental disorders justifies more
attention needed on this high risk group.

Thank you so much!

23
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