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Parallel contagion phenomenon of concordant
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Jen-De Chen’

ABSTRACT

Background The aggregation of mental disorders in
couples, as reported by prior research, indicates the
effect of familial environments and warrants attention.
However, the concordant categories of mental disorders
in couples remain unclear. This study investigated
spousal concordance for the category of mental
disorders among couples throughout Taiwan by using
factors associated with such disorders.

Methods 5643 couples in the 2002—2013 Taiwan
National Health Insurance Research Database were
analysed and compared with propensity-matched 5643
non-couples. Twelve independent variables, including
spouse and shared characteristics, and the category of
mental disorders were analysed, mainly by using
multinomial logistic regression.

Results The determined prevalence rates for
concordant categories of mental disorder were 0.19%
for affective disorders, 6.96% for anxiety disorders, and
3.15% of other mental disorders. Multinomial logistic
regression results revealed that two spouses were
significantly more likely to be diagnosed with the same
category of the aforementioned mental disorders
(ORs=2.914, 1.776 and 1.727, respectively). Other
associated factors included gender, age, occupation,
comorbidity and region. The odds of concordances were
significantly higher in couples than in non-couples.
Conclusions A category of mental disorder in one
spouse is a determinant of that in the other spouse. This
study extended the emotional contagion theory to the
phenomenon of parallel contagion to reflect the three
concordances, suggesting a direction of family-based
mental health intervention, particularly prevention for the
same category of mental disorders in couples.
Policymakers should strengthen the coping strategies of
the caring spouse and external support system to
psychiatrically vulnerable families.

INTRODUCTION

Mental illness is a growing problem worldwide.'
Genetic relatedness has been reported to be a deter-
minant of mental disorders among family
members.? > Nevertheless, recent studies have
reported the aggregation of mental disorders in
couples who did not share genetic factors. A study
revealed that depression is likely (OR=2.08) to
occur in both married partners if either of them
experienced depression.* A longitudinal study
further indicated that somatic and psychiatric mor-
bidity of one partner could affect the psychiatric
condition of the other married partner.’ Based on
the existing literature, concordance of specific

mental disorders in couples includes depression,*®
anxiety” and substance abuse.®™'° However, incon-
clusive and incomplete findings still exist among
related research. Furthermore, existing concordance
studies either aimed at a certain disorder or exam-
ined a relatively small number of associated factors.
Hence, determining concordance for the category
of mental disorders among couples out of a com-
plete spectrum of mental disorders by using com-
prehensive factors is highly demanding.

Previous studies have explained the phenomenon
of spousal concordance of diseases by using
‘assortative mating’ and ‘cohabitation effects’.’!™!3
Assortative mating refers to the tendency of mate
selection depending on the similarity of individual
characteristics, including values and personality
traits. Cohabitation effects explicate the significance
of common household environmental influences,
including the sharing of numerous aspects of life-
style, after marriage. In addition, because marital
relationship is reciprocal and interdependent, con-
cordance of mental disorders in couples can be
further explained by ‘emotional contagion’.'*
Marriage is an imperative resource during stress.
Accordingly, the emotional state of a spouse bidir-
ectionally influences that of the partner.'® Mutual
experience of stress can delineate the resembling
depression symptomatology between both spouses.
In particular, higher levels of depression in hus-
bands could predict the subsequent exacerbation of
depressive symptoms in wives.'” Furthermore,
emotional similarity induced by the sharing of
stressors and emotional support could unravel the
phenomenon of mental illness transmission from
one spouse to other spouse.'® The theory of emo-
tional contagion was primarily applied to depict
the concordance of depression in couples.’®
However, it is conceivable that the initial similarity
between both spouses in individual characteristics
from the time of mate selection can expand to sub-
sequently gradual conformity in health beha-
viours.”*?% Affect and behaviour similarities could
potentially lead to even an exposure to various
types of disorders, other than depression, under
the effects of durable cohabitation in the common
ecological system, which involves family and work
environment as the microsystem and mesosystem,
respectively.”> Therefore, the current research
extended the concordance of depression to a hypo-
thetical concordance of other categories of mental
disorders, including anxiety and others, on the
basis of assortative mating, cohabitation effects and
emotional contagion jointly.
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For examining the effect of one mentally ill spouse on the
other spouse, previous studies have adopted gender and age as
two major related factors.* ° '* * A higher risk of mental disor-
ders has been typically associated with women and old ages.* °
Low household income has been closely tied to high psychiatric
morbidity.”” In addition, research has indicated that the pres-
ence of physical diseases such as diabetes and cancer was asso-
ciated with the risk of mental disorders.?® %’ Therefore,
comorbidity in each spouse was considered a factor associated
with the occurrence of mental disorders. Moreover, a marked
discrepancy in prevalence rates of mental disorders, including
depression, anxiety and substance abuse, was present across
various occupations.”*>! Environmental characteristics might
be associated with the occurrence of mental diseases.® 2°
However, the findings remained inconsistent. The association
between the characteristics of geography where the family was
located and the occurrence of mental disorders substantiates the
need for investigation.

Scarce data have reported the concordant categories of
mental disorders; therefore, this study investigated spousal con-
cordance of the category of physician-diagnosed mental disor-
ders by using all potential associated factors of mental disorders
addressed in previous studies. Hence, the concordance of
mental disorders in couples could be fully determined.

METHODS

Hypothesis and research design

This study hypothesised that, after controlling for the effects of
related factors including individual and shared characteristics,
the category of mental disorders diagnosed in one spouse is
associated with that diagnosed in the other spouse. This hypoth-
esis of categorical concordance was tested in a longitudinal
population-based case—control design, analysing nationwide data
of married couples in Taiwan. The study was approved by the
institutional review board at China Medical University Hospital,
Taiwan.

Data source and study sample

The National Health Insurance (NHI) programme, launched in
1995, provides comprehensive healthcare to more than 99.7%
of the residents in Taiwan (N=23.50 million). This retrospective
study employed the 2002-2013 National Health Insurance
Research Database (NHIRD), which includes data for one
million randomly sampled beneficiaries and thus entirely repre-
sents all enrolees in Taiwan. The NHIRD is maintained by
Taiwan’s National Health Research Institutes and records all ori-
ginal medical claims under the universal NHI programme.

The couple could be identified from the NHIRD only under
the condition of one spouse enrolling being a health insurance
insured with a certain occupation and the other spouse being a
dependent of this insured spouse. In addition, to ascertain the
initial diagnosis of mental disorders, patients diagnosed with
mental disorders (International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM): 290.x-319.x) in
2002 were excluded from the study. This study sought to
retrieve all the identifiable couples. Accordingly, a total of 5643
married couples (5643 insured and dependent spouses) were
identified for further analysis. To increase the strength of infer-
ence, the case group (couples) was matched by gender, age and
comorbidity with the control group (non-couples) through 1:1
propensity score matching (PSM). This procedure was per-
formed twice because there are two members in one couple
(dual PSM). The results indicated that the couples and the non-
couples were not significantly different in the three propensity

score-matched variables (all p=1), indicating that the two
groups qualified for comparison. Consequently, 5643 couples
and 5643 non-couples were eligible for subsequent analysis.

Variables

The category of mental disorders among dependent spouses
served as the outcome variable that was categorically defined in
this study. The category of mental disorders among insured and
dependent spouses, with the former functioning as a major
independent variable, both identically included affective disor-
ders, anxiety disorders and other mental disorders, as addressed
by previous studies. On the theoretical basis of emotional con-
tagion and affect similarity, all affective disorders were applied,
instead of merely depression. The categorisation of affective
disorders involved any of the following ICD-9-CM codes:
296.0x, 296.2x, 296.3x, 296.4x, 296.5x, 296.6x, 296.7,
296.8x, 296.9x, 300.4, 301.13, 309.0, 309.1 and 311. The
coding for anxiety disorders in this study included 300.0x,
300.2x, 300.3, 308.x and 309.81. The remaining 290.x-319.x
diagnoses other than affective disorders and anxiety disorders
were classified as other mental disorders. Mental disorders of
low incidence, such as substance abuse, were merged into the
category of ‘other’ to avoid unstable statistical estimations
engendered by low frequency. Spouses were possibly not diag-
nosed with any mental disease throughout the observation
period. Therefore, no mental disorders were added as one
status category in the variables. Concordance in this study was
defined as a clinical state in which insured and dependent
spouses were diagnosed with any of the same category of
mental disorders, including affective, anxiety and other mental
disorders; otherwise, discordance or no concordance would be
reported.

As the aforementioned studies indicated reciprocity of marital
relationship in one common environment, the present research
grouped the following independent variables that might be asso-
ciated with the occurrence of mental disorder into three cat-
egories. (1) Insured spouse characteristics including category of
mental disorders; (2) dependent spouse characteristics; (3)
shared ecological characteristics. Age did not pass a normality
test and thus was transformed into five ordinal levels according
to the frequency distribution. Occupation, premium-based
monthly salary, catastrophic illness and injury, and region were
defined from the official classifications of the NHI programme.
Since, Taiwan allows only opposite-sex marriage, only the
gender of the dependent was adopted to eliminate predictable
collinearity. Comorbidity was calculated using the Charlson
Comorbidity Index (CCI),** a frequently used measure in clin-
ical research. After original scoring from 0 to 6 by weighting
ICD-9-CM codes for each patient, this study classified
comorbidity into 0 (without comorbidity) and 1 (with
comorbidity) because of the low-frequency distribution in CCI
scores higher than 1. Urbanisation level was assessed using a
5-level scale, with levels 1 and 5 indicating the highest and
lowest urbanisation levels, respectively. All the 13 independent
variables were measured on a categorical or ordinal level.

Data analysis

Statistical methods included the x> test and multinomial logistic
regression. The y? test examined bivariate associations, with the
observation values of prevalence reported. Since the outcome
variable comprised four categories, namely affective disorders,
anxiety disorders, other mental disorders and no mental disor-
ders, multinomial logistic regression was used, instead of the
commonly used binomial logistic regression that analyses a
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Table 1 Characteristics of couples, 2002—2013 (N=5643 couples)

Table 1 Continued

Variables Frequency  Per cent Variables Frequency  Per cent
Insured spouse characteristics Northern 869 15.44
Category of mental disorders Central 1076 19.12
No mental disorders 3404 60.32 Southern 752 13.36
Affective disorders 151 2.68 Southeast 847 15.05
Anxiety disorders 1197 21.21 Eastern 105 1.87
Other 891 15.79 Urbanisation level
Gender Level 1 (highest) 1745 31.04
Female 1460 25.87 Level 2 1665 29.62
Male 4183 74.13 Level 3 954 16.97
Age (years) Level 4 739 13.14
16-34 379 6.72 Level 5 (lowest) 519 9.23
35-44 1295 22.95 <005,
45-54 1607 28.48 CCl, Charlson Comorbidity Index.
55-64 1185 21.00
>65 177 20.86
Occypatlon ) dichotomous outcome variable. Multinomial logistic regression
Zﬁ';lg;zgory DG SE EICIE S A S111 was used for multivariate analysis, with all other covariates held
Second category (labour union member 285 13.91 constant. Since the case group was matched to compare'with
T R, (Amu— e S 695 1232 the_ control group through dual_PSM, no further Varlabl.es
T ey 1279 22,67 besides couple status were used in the couple-level analysis.
security insured, and veteran and religious group Moreover, this study conducted collinearity diagnostics using
member) indices including variance inflation and tolerance to detect any
Premium-based monthly salary (US$) potentially high interrelation of characteristics between two
<576 1796 31.83 spouses of one household. The unit of analysis in this study was
576-760 1833 3248 primarily one individual. However, the one pair of couple or
760-960 413 732 non-couple was used as the unit of analysis in the case—control
960-1210 481 8.52 analysis for concordant mental disorders. All tests were two
1210-1526 473 838 sided and performed on an o value of 0.05. Data were analysed
>1526 647 11.47 using SAS V9.4, SAS Institute, Cary, North Carolina, USA.
Comorbidity (CCl)
0 3853 68.47 RESULTS
21 R 2l Table 1 presents the descriptive statistics of the study couples.
Catastrophic illness and injury The majority of the insured spouses were without any mental
SRR il Sl disorders (60.329%). Mental disorders of the insured spouses,
A » el 2 ranked by the prevalence rate, included anxiety, other and
Dispaala dpous: Ch_a'ade"mcs affective disorders (21.21%, 15.79% and 2.68%, respectively).
Category of me.ntal disorders Most of the dependent spouses did not receive a mental dis-
No mgntal.d|sorders 2 i order diagnosis (57.24%). The prevalence rates of anxiety, other
Affe.ctlve filsorders 189 335 and affective disorders among the dependents were 24.99%,
A Gl LY A 14.42% and 3.35%, respectively.
G 814 1442 The > test revealed that, among the 13 independent vari-
SEILE] ables, 11 were significantly associated with the category of
Female 4183 7413 mental disorders among the dependent spouses, including the
Male 1460 2587 category of mental disorders among the insured spouses (all
Ag:zﬁ(y:zrs) 654 1159 p<0.01) (table 2). Detailed results of the two major variables
g ’ showed that no mental disorders of the insured spouses were
ig::j :gg? ;2:: significantly associated with no m.ental dis.orders'of the depend-
cc 64 152 2041 ent spouses (62.22%); af_fectlve chsorders in the vmsured spouses
6 T011 1792 were significantly associated Wlth affgctlve dls.orders in the
a—— dity (CC) dependent spouses (7.28%); anxiety d}sorder§ in the 1nsur<?d
h P il spouses were significantly associated with anxiety disorders in
o 1524 2709 fiependent spouses (32.‘83(.’/0); and other.mental. disorders of the
Cat_astrophic finess and injury 1gsured spouses were significantly associated with other rpental
Absent S5 F dlsord.ers of the _dep.endent spouses (19.98%). Th.e highlighted
S— P . areas in table”2 indicate this tendency .of categorical concord-
Shared ecological characteristics ance. In addition, the percentage of insured and dependent
Region spouses, both not diagnosed with any mental disorders was
Taipei o o517 37.53% (aggregfmorll of no mentgl d%sor(.iers, data not shown in
: the table). Considering any psychiatric disorders, the prevalence
I rate of the aggregation of mental disorders in the couples
Wang J-Y, et al. J Epidemiol Community Health 2017;0:1-8. doi:10.1136/jech-2016-208283 3
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Table 2 Category of mental disorders among dependent spouses, according to the characteristics of the couples, 2002-2013 (3%, N=5643

couples)
No mental Affective Anxiety Other mental
disorders disorders disorders disorders 2
Variables ny Per cent ny Per cent n3 Per cent ng Per cent p Value
Total 3230 57.24 189 3.35 1410 24.99 814 14.42
Insured spouse characteristics
Category of mental disorders <0.0001*
No mental disorders 2118 62.22t 102 3.00 760 2233 424 12.46
Affective disorders 80  52.98 " 7.28% 35 2318 25  16.56
Anxiety disorders 569 47.54 48 4.01 393 32.838 187 15.62
Other 463 51.96 28 3.14 222 24.92 178 19.989
Gender <0.0001*
Female 907  62.12 36 247 278  19.04 239 1637
Male 2323 5553 153  3.66 1132 27.06 575  13.75
Age (years) <0.0001*
16-34 245 64.64 17 4.49 69 18.21 48 12.66
35-44 814 62.86 52 4.02 265 20.46 164 12.66
45-54 1000 62.23 46 2.86 367 22.84 194 12.07
55-64 643  54.26 34 2.87 316 26.67 192 16.20
>65 528  44.86 40  3.40 393 3339 216 1835
Occupation <0.0001*
First category (private employee and government employee) 1755  60.85 100 3.47 658  22.82 371 12.86
Second category (labour union member) am 60.00 25 3.18 177 22.55 112 14.27
Third category (farmer and fisherman) 348 50.07 13 1.87 203 29.21 131 18.85
Fourth, fifth and sixth categories (soldier, social security insured 656  51.29 51 3.99 372 29.09 200 15.64
and veteran and religious group member)
Premium-based monthly salary (US$) 0.0133*
<576 984 54.79 65 3.62 485 27.00 262 14.59
576-760 1033  56.36 54 295 452 24.66 294 16.04
760-960 259  62.71 15 363 84 2034 55 1332
960-1210 275 57.17 15 3.12 123 25.57 68 14.14
1210-1526 297 62.79 16 3.38 17 24.74 43 9.09
>1526 382 59.04 24 3.7 149 23.03 92 14.22
Comorbidity (CCI) <0.0001*
0 2337  60.65 129 335 864  22.42 523 1357
>1 883  49.77 60 338 543 30.61 288  16.23
Catastrophic illness and injury 0.0003*
Absent 2965 58.07 170 333 1262 24.72 709 13.89
Present 265 49.35 19 3.54 148 27.56 105 19.55
Dependent spouse characteristics
Gender <0.0001*
Female 2323 5553 153  3.66 1132 27.06 575  13.75
Male 907 62.12 36 247 278 19.04 239 16.37
Age (years) <0.0001*
16-34 437 66.82 25 3.82 119 18.20 73 11.16
35-44 86 61.74 63 439 313 21.81 173 12.06
45-54 837  60.17 37 266 326 2344 191 13.73
55-64 620 53.82 32 2.78 328 28.47 172 14.93
>65 450 44.51 32 3.17 324 32.05 205 20.28
Comorbidity (CCI) <0.0001*
0 2655 64.72 133 3.24 799 19.48 515 12.55
>1 558 36.61 56 3.67 611 40.09 299 19.62
Catastrophic illness and injury <0.0001*
Absent 3023  58.17 170 327 1286  24.75 718 13.82
Present 207 46.41 19 4.26 124 27.80 96 21.52
Shared ecological characteristics
Region 0.1089
Taipei 177 59.44 73 3.69 459 23.18 271 13.69
Northern 512 58.92 25 288 216 24.86 116 1335
Central 584 5428 34 3.6 298 27.70 160  14.87
Continued
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No mental Affective Anxiety Other mental
disorders disorders disorders disorders 2
Variables ny Per cent n, Per cent n3 Per cent ng Per cent p Value
Southern 429 57.05 20 2.66 201 26.73 102 13.56
Southeast 466 55.02 33 3.90 211 24.91 137 16.17
Eastern 61 58.10 3 286 20 19.05 21 20.00
Urbanisation level 0.3627
Level 1 (highest) 1014  58.11 66  3.78 417 2390 248 14.21
Level 2 972 58.38 60 3.60 404 24.26 229 13.75
Level 3 548 57.44 24 2.52 247 25.89 135 14.15
Level 4 399 53.99 23 3.1 193 26.12 124 16.78
Level 5 (lowest) 290 55.88 15 2.89 144 27.75 70 13.49
*p<0.05.

tCell percentage =37.53%.
#Cell percentage =0.19%.

§Cell percentage =6.96%.

9ICell percentage =3.15%.

CCl, Charlson Comorbidity Index.

reached 19.97% (data not shown). Furthermore, the prevalence
rates of the concordant categories of mental disorders including
affective disorders, anxiety disorders and other mental disorders
were 0.19%, 6.96% and 3.15%, respectively (data not shown).
No significant collinearity was detected.

The multinomial logistic regression used no mental disorders
as a referent of the outcome variable for all multivariate ana-
lyses. After adjustment for all other covariates, seven variables
were significantly associated with the category of mental disor-
ders among dependent spouses (table 3, all p<0.05). The high-
lighted cells in table 3 present the highest adjusted ORs and
lowest p values in each of the three vertical columns of a certain
disorder category in dependent spouses that was significantly
associated with a concordant category in the insured spouses (all
p<0.01). Specifically, compared with no mental disorders, when
the insured spouses were diagnosed with affective disorders, the
dependent spouses were significantly more likely to be diag-
nosed with affective disorders (OR=2.914, 95% CI 1.484 to
5.722, p=0.0019); the insured and dependent spouses were sig-
nificantly more likely to be concordantly diagnosed with anxiety
disorders when the insured spouses were diagnosed with
anxiety (OR=1.776, 95% CI 1.505 to 2.096, p<0.0001); when
the insured spouses were diagnosed with other mental disorders,
the odds of both spouses being diagnosed with other mental dis-
orders were significantly higher (OR=1.727, 95% CI 1.397 to
2.134, p<0.0001). Other factors significantly associated with
the category of mental disorders among the dependent spouses
included insured occupation, dependent gender, dependent age,
dependent comorbidity, catastrophic illness and injury of
dependent, and region (all p<0.05).

The results of the couple-level propensity-matched analysis
are presented in tables 4 and 5. The prevalence rates of con-
cordant affective disorders, anxiety disorders and other mental
disorders were significantly higher in couples than in non-
couples (table 4; 0.19% vs 0.02%, 6.96% vs 0.02%, 3.15% vs
0.119%, respectively; x* test, p<0.0001). The multinomial logis-
tic regression results indicated that couple status (relation) was
significantly associated with categorical concordance (all
p<0.05). Compared with no concordance (including
discordance and concordant no mental disorders), the odds of
concordant affective disorders, anxiety disorders and other
mental disorders were significantly higher in couples than in

non-couples (table 5; OR=12.248, 437.528 and 33.031; 95%
CI 1.581 to 94.897, 61.462 to 3114.61 and 14.630 to 74.580,
respectively).

DISCUSSION

High aggregation of mental disorders

The literature indicates the phenomenon of family clustering of
mental disorders.” * ® On this basis, this study initially con-
ducted a 2x2 % test for the association between the mental dis-
order status of insured spouses and that of dependent spouses.
Consequently, the aggregation of mental disorders and that of
no mental disorders in couples were both determined (37.53%
and 19.97%, respectively). The annual prevalence of psychiatric
disorders in the entire population of Taiwan increased from
7.68% in 2002 to 10.54% in 2013.>> Compared with the
prevalence of 33.90% (2002-2013) at the individual level, the
finding that aggregate mental disorders reached the prevalence
of 19.97% at the couple level warrants further attention. This
high aggregation can be explained by the aforementioned
cohabitation effects and emotional contagion. Predisposition
similarity and familial resources for stress coping®* may denote
whether psychiatric diseases will aggregate in a couple.
Accordingly, the occurrence of mental disorders in a spouse can
predict the mental disorder status in the partner. Previous
studies have revealed the crucial role of family in coping with
the mental illness of a family member,*® because a family with a
psychiatric patient may not seek outside help.*® Although being
the most critical stress-coping resource, an informal carer of a
family would experience a substantial adaptation process of per-
sonal change concerning his or her role in social and cultural
contexts.”” The familial context in which the first spouse with
mental disorders resides is inextricably interconnected with the
psychological well-being of the second spouse. Therefore, a
higher risk of aggregation of mental disorders emerges in
couples. Furthermore, mental illness in one spouse eliciting psy-
chological predicaments in the other spouse can be examined
using the stress process model.** When a spouse is mentally ill,
the partner assumes the role of an informal carer who may
undergo primary and secondary stressors. Primary stressors
pertain to the direct experiences from the illness, including the
perception of role captivity in the carer. When chronical stress
perforates into other areas of the carer’s family and work life,
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Table 3 Association between the category of mental disorders among insured spouses and that of mental disorders among dependent

spouses, after adjustment for all other variables, 2002—2013 (multinomial logistic regression, N=5643 couples)

Affective disorders/no mental

Anxiety disorders/no mental

Other mental disorders/no mental

disorders disorders disorders
Adjusted Adjusted Adjusted
Variables OR 95% Cl p Value OR 95% Cl p Value OR 95% ClI p Value
Insured spouse characteristics
Category of mental disorders
No mental disorders (referent) - - - - - - - - -
Affective disorders 2914 1.484 to0 5.722 0.0019* 1.180 0.770 to 1.808 0.4475 1.572 0.979 to 2.525 0.0613
Anxiety disorders 1.770 1.219t0 2.569  0.0027* 1.776 1.505 t0 2.096  <0.0001* 1.481 1.205 t0 1.820  0.0002*
Other 1.181 0.761 to 1.831 0.4580  1.164 0.961 to 1.409  0.1196  1.727 1.397 t0 2.134  <0.0001*
Occupation
First category (private employee and - - - - - - - - -
public servant, referent)
Second category (labour union member)  0.793 0.435 to 1.446 0.4495 1.063 0.804 to 1.405 0.6694  0.887 0.642 to 1.225 0.4657
Third category (farmer and fisherman) 0.522 0.239t01.139  0.1024  1.285 0.937to 1.762  0.1203  1.274 0.886 to 1.831 0.1921
Fourth, fifth and sixth categories 1.582 0.848 to 2.954 0.1497 1.359 1.040 to 1.776 0.0245* 1.419 1.020 to 1.973 0.0375*
(soldier, social security insured and
veteran and religious group member)
Dependent spouse characteristics
Gender
Female (referent)
Male 0.584 0.386 t0 0.882  0.0106* 0.552 0.462 to 0.660 <0.0001* 0.980 0.803 to 1.197  0.8453
Age (years)
16-34 (referent) - - - - - - - - -
35-44 1.553 0.874 to 2.758 0.1331 1.329 1.000 to 1.766 0.0501 1.290 0.910 to 1.828 0.1523
45-54 0.997 0.483 to 2.057 0.9939 1.399 1.002 to 1.952 0.0484* 1.493 0.991 to 2.249 0.0553
55-64 0.899 0.366 t0 2.206  0.8156  1.500 1.004 t0 2.242  0.0479* 1.442 0.882 t0 2.360  0.1448
>65 0.852 0.291 t0 2.495  0.7707  1.397 0.870t0 2.243  0.1659  1.808 1.017 t0 3.213  0.0435*
Comorbidity (CCl)
0 (referent) - - - - - - - - -
>1 2.078 1.438 t0 3.002  <0.0001*  3.403 2.909 to 3.981 <0.0001* 2.285 1.888 t0 2.764  <0.0001*
Catastrophic illness and injury
Absent (referent) - - - - - - - - -
Present 1.485 0.881 t0 2.506  0.1381  0.883 0.686t0 1.137  0.3346  1.326 1.008 to 1.743  0.0434*
Shared ecological characteristics
Region
Taipei (referent) - - - - - - - - -
Northern 0.860 0.509 to 1.455 0.5747 1.072 0.854 to 1.346 0.5473 0.976 0.739 to 1.289 0.8660
Central 1.006 0.622 t0 1.627  0.9799  1.287 1.043 t0 1.589  0.0188* 1.191 0.923 t0o 1.537  0.1789
Southern 0.837 0.464 to 1.507  0.5524  1.083 0.847 t0 1.384  0.5257  0.975 0.723t0 1.315  0.8667
Southeast 1.256 0.791t01.995 03338 1.121 0.901t0 1.396  0.3051  1.288 0.996 to 1.664  0.0537
Eastern 0.864 0.251 to 2.970 0.8163 0.779 0.445 to 1.364 0.3828 1.522 0.866 to 2.675 0.1447

Only variables statistically significant are shown.
*p<0.05.
CCl, Charlson Comorbidity Index.

secondary stressors emerge and affect the well-being of the
carer.'* %% Furthermore, a longitudinal study revealed that
the association between depressive symptoms of husbands and
the subsequent depressive symptoms of wives was stronger
among couples reporting marital distress compared with those
reporting higher marital satisfaction.'” Briefly, mental disorders
are costly and debilitating for ill and healthy spouses.’”
Therefore, the coping strategies of an informal carer and formal
social support outside the family are pivotal to the mental
health concerns in couples.'® 3¢ 37 Releasing the care burden
imposed on the healthy spouse is key in the intervention to
prevent the new development of psychiatric morbidity and to
provide the mentally ill spouse an opportunity to recover in a
supportive family environment.

Phenomenon of parallel contagion

This study identified three concordant categories of mental dis-
orders in married couples. The highlighted cells in table 2
present the row percentages of concordance for each category,
including no mental disorders, affective disorders, anxiety disor-
ders and other mental disorders. Table 3 further provides the
adjusted ORs for the three concordances in a manner mirroring
the findings presented in table 2. An additional analysis was per-
formed using mental disorder status of dependent spouses as
the independent variable and that of insured spouses as the
outcome variable. This analysis which swapped the two major
dependent and independent variables substantially generated
same results (data not shown). Insured and dependent spouses
were most likely to experience a concordant category of mental

6 Wang J-Y, et al. J Epidemiol Community Health 2017;0:1-8. doi:10.1136/jech-2016-208283
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Table 4 Concordant mental disorders in couples versus non-couples, 2002—2013 (with dual propensity score matching for gender, age and

Charlson Comorbidity Index; XZ test; N=11 286 pairs)

Concordant Concordant anxiety

Concordant other

affective disorders disorders mental disorders No concordance ,
oo e %
Variables ny Per cent n, Per cent n3 Per cent ng Per cent p Value
Relation <0.0001*
Non-couple 1 0.02 1 0.02 6 0.1 5635 99.86
Couple " 0.19 393 6.96 178 3.15 5061 89.69

*p<0.05, with 1:1 propensity score matching according to gender, age and Charlson Comorbidity Index for the four individuals in the couples and non-couple pairs.

Table 5 Association between couple status and concordant mental disorders, 2002-2013 (with dual propensity score matching for gender, age
and Charlson Comorbidity Index; multinomial logistic regression; N=11 286 pairs)

Concordant affective disorders/no

Concordant anxiety disorders/no

Concordant other mental disorders /no

concordance concordance concordance
Variables OR 95% Cl p Value OR 95% Cl p Value OR 95% Cl p Value
Relation
Non-couple - - - - - - - -
Couple 12.248 1.581 to 94.897 0.0165* 437.528 61.462 to 3115.25 <0.0001* 33.031 14.630 to 74.580 <0.0001*
*p<0.05.

OR, with 1:1 propensity score matching according to gender, age and Charlson Comorbidity Index for the four individuals in the couples and non-couple pairs.

disorders among the three categories. If one spouse was diag-
nosed with affective disorders, the other spouse would most
likely undergo affective disorders correspondingly. If one spouse
experienced anxiety disorders, the same type of disease might
occur in the other spouse. The phenomenon coherently applied
to other mental disorders. This particular finding, further con-
firmed strongly in the matched case—control analysis, was
named the phenomenon of parallel contagion, an empirical
derivative from the theory of emotional contagion.'* Signalling
the concordance in mental illness, parallel contagion justifies the
necessity of epidemiological prevention, particularly for the
same type of mental disorders in couples. Notably, the conta-
gion identified is not exclusive of different categories of mental
disorders. Dependent spouses were also more likely to undergo
affective disorders even if insured spouses were diagnosed with
anxiety disorders (OR=1.770); a strong association was
observed between anxiety disorders in insured spouses and
other mental disorders in dependent spouses (OR=1.481).
Although the association between the categories of mental disor-
ders among insured spouses and those of dependent spouses
could be nonparallel (discordant), the phenomenon of parallel
contagion is evident and thus delivers essential clinical implica-
tions. Future research is required to explore the concordance
within other categories of mental disorders in couples.

Other characteristics predicting risk

Soldiers, social security insureds and veterans were closely
related to higher odds of anxiety and other mental disorders,
and this finding echoes the findings of previous studies.** *! As
the possibility of two spouses of a household sharing common
occupational stress is high,** the occupation of insured spouses
is a determinant of the category of mental disorders among
dependent spouses.

The present study has certain limitations that should be
addressed. First, the secondary data used did not include infor-
mation on health behaviour and perceived stress; therefore, the
absence of such information might attenuate the statistical

testing power. Nevertheless, this study fully used all obtainable
data for analysis. Second, the actual length of marriage and
cohabitation could not be ascertained from the NHIRD, thus
limiting further analysis in this study. Finally, spouses who could
be identified from the database were limited to the insured—
dependent relationship. The study findings must be cautiously
extrapolated to all other scenarios.

CONCLUSION

This study demonstrates that shared environmental factors con-
tribute to the development of mental diseases in couples. When
one spouse is diagnosed with mental disorders, the other spouse
is at risk of mental illness. A family clustering of mental disor-
ders was further determined to demonstrate the phenomenon of
parallel contagion. The concordance of mental disorders in
couples was identified in the aggregation form of affective-
affective, anxiety—anxiety and other-other disorders. Although
different from conventional contagion in epidemiology, the phe-
nomenon of parallel contagion substantially carries clinical
implications in developing the prospective direction of family-

What this study adds?

» The prevalence rates for concordant categories of mental
disorder are 0.19% for affective disorders, 6.96% for anxiety
disorders and 3.15% of other mental disorders.

» Two spouses are significantly likely to be diagnosed with the
same category of mental disorders including affective,
anxiety and other disorders.

» Other associated factors include age, occupation,
comorbidity and region.

» This study proposes ‘the phenomenon of parallel contagion’.
A category of mental disorder in one spouse is a
determinant of that in the other spouse.
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