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Abstract

Background
This study aimed to explore the gender speci�city of spousal concordance in the development of chronic
diseases among middle-aged and older Chinese couples.

Methods
Data of 3420 couples (husbands: mean age, 57.5 years, SD = 8.5; wives: mean age, 55.6 years, SD = 8.0)
were obtained from the China Health and Retirement Longitudinal Study (CHARLS). Multivariate logistic
regression was used to analyze the incidence of chronic disease development over 4 years, conditional
on the spousal baseline chronic disease status; and stepwise adjusting for the couples’
sociodemographic characteristics (i.e. age, education, retirement status and household income), and their
individual lifestyle (i.e. smoking, drinking, exercise, social participation and (pre-)obesity) all measured at
baseline.

Results
The incidence of chronic diseases after 4 years of follow-up was 34.5% in the husbands (727/2110) and
37.2% in the wives (882/2371). Taking the couples’ baseline sociodemographic and lifestyle covariates
into account, husbands whose wife had a chronic disease at baseline showed an increased risk of
developing a chronic disease over 4 years (ORadjusted=1.37, 95% CI:1.14,1.63), but this risk was not
statistically-signi�cant for wives (ORadjusted=1.16, 95%CI:0.97,1.40).

Conclusions
Our study identi�ed gender speci�city of spousal concordance in the development of chronic diseases
among middle-aged and older- Chinese couples. This �nding may contribute to the design of couple-
based intervention for disease prevention and management for community-dwelling older adults.

Background
China has the world’s largest number of older adults, estimated at 248 million in 2020 and projected to
rise to 482 million by 2053 [1, 2]. In addition to the accelerated population ageing process, the burden of
chronic diseases continues to grow. Chronic diseases are the leading causes of premature death [3] and
impose a heavy burden on society and family. It is estimated that the number of middle-aged and older
patients with chronic diseases will triple to 300 million by 2050 [4]. Furthermore, a 2016 nationwide
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survey of older Chinese adults recorded 4363 ‘empty-nest’ older couples (37.9% of the 11,511 older adults
investigated) who relied mainly on each other for daily care [5].

Spousal concordance, that is, consistency in health status between a husband and a wife, has been well
documented [6]. A range of cross-sectional studies on spousal concordance in chronic disease has been
conducted worldwide, with evidence primarily of lifestyle-related chronic diseases, such as hypertension
[7, 8], cardiovascular disease [9–11], cancer [12, 13] and type 2 diabetes [14, 15]. This spousal
concordance in chronic disease may be explained by assortative mating and the shared resources
hypothesis. Assortative mating suggests that individuals tend to choose a spouse with a similar
demographic pro�le, lifestyle and life attitudes [16], whilst the shared resources hypothesis states that a
couple’s shared living environment, economic resources [6, 15], lifestyles [17–19] and social networks [20]
may lead to their convergence in health status.

In line with the proposed hypotheses, cultural differences in spousal concordance in chronic disease have
been identi�ed [21]. Couples’ relationships may be in�uenced by different cultures; for example, an
individual-oriented culture emphasises independence and individual autonomy [22], whilst a collectivistic
culture values connectedness and harmonious relationships [23]. Few Chinese studies have examined
spousal concordance [17, 24, 25]. In line with the studies from other countries, these cross-sectional
studies discovered spousal concordance in chronic disease. However, the study by Jurj et al. [17] was
limited to women in Shanghai, and the information of their spouses was reported by the investigators
instead of using paired data. Jichao Sun et al. [25] used community-based and national representative
data, but the chronic disease was limited to diabetes. Both were cross-sectional studies that were unable
to determine the chronological sequence of events and clear causal relationships. To sum up, Chinese
studies focused only on cross-sectional study; rather, a cohort study with dyadic data would facilitate the
understanding of concordance in the development of chronic disease among Chinese couples.

Moreover, gender differences in disease concordance within a couple have been suggested, given that the
distinction of independency vs interdependency is shaped not only by culture but also by gendered roles,
but evidence regarding the gender speci�city of spousal concordance remains limited and inconclusive.
Some studies found no gender speci�city [10, 25, 26], whilst others reported that husbands were more
likely to be affected by their female spouses with regard to obesity, physical health and well-being [27–
29]; in contrast, some showed that wives were more likely to be affected by their husband with regard to
depression and chronic diseases [21, 30–32]. To the best of our knowledge, the only prospective study in
a Chinese cohort, which included 483 middle-aged and older adults from the Taiwan Longitudinal Study
on Aging (TLSA; year: 2000–2006), showed that the effects of spousal health status on the personal
development of a cardiovascular disease or metabolic syndrome were only observed in wives [31].
Therefore, the cohort studies on the gender speci�city of spousal concordance have not yielded a
consistent conclusion. Paired data were rarely used, less focus was placed on the development of chronic
diseases, and studies with larger samples were not conducted among middle-aged and older Chinese
couples.
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This prospective cohort study aimed to investigate the gender speci�city of spousal concordance in the
development of chronic diseases in middle-aged and older Chinese couples. We hypothesised that 1) the
development of chronic diseases would co-occur among these couples, such that the participants whose
spouse had a chronic disease at baseline would experience an increased risk of chronic disease
development during the follow-up period relative to those with a healthy spouse; and 2) the extent to
which husbands’ and wives’ development of chronic disease would be affected by their sick partners
would differ.

Methods

Study samples
Our study sample was derived from the China Health and Retirement Longitudinal Study (CHARLS 2011–
2015), a nationally representative longitudinal study of community-dwelling older adults aged 45 years
and above, with a follow-up interval of 2 years (Wave 1 [baseline, 2010–2011], Wave 2 [2012–2013] and
Wave 3 [2014–2015]) [33]. Our sample comprised 3420 CHARLS couples that ful�lled the following
criteria: 1) both spouses were included in the data; 2) both spouses were at least 45 years old at baseline;
3) both had complete data on chronic disease status at baseline (Wave 1, 2010–2011) and at the end of
the 4-year follow-up (Wave 3, 2014–2015). Because our study’s aim was to explore spousal mutual
in�uences on chronic disease development, couples in which both spouses had chronic diseases at
baseline were excluded.

Measures
Chronic disease status. The respondents were asked whether they had received a diagnosis of any of the
following chronic diseases in Wave 1 (2010–2011) and Wave 3 (2014–2015): high blood pressure,
diabetes or high blood sugar, cancer and malignant tumour (excluding small skin cancer), chronic lung
disease (e.g. emphysema and chronic bronchitis), cardiac disease (e.g. myocardial infarction, coronary
heart disease, angina pectoris, heart failure and other heart problems), stroke, emotional or psychiatric
problems, arthritis and dyslipidaemia [33]. Chronic disease status was assigned according to the answers
to these questions, with ‘0’ referring to the absence of chronic disease and ‘1’ referring to the presence of
at least one of these nine chronic diseases.

Chronic disease development. A binary variable was created to represent chronic disease development
over 4 years (from Wave 1 to Wave 3). A change in the chronic disease status (‘1’) meant a change from
no chronic disease to at least one studied chronic disease, whilst unchanged chronic disease status (‘0’)
included the absence or presence of chronic disease at both Waves.

Covariates. Sociodemographic covariates at baseline (Wave 1) included age (in years; centred at
56.55 years), gender (men = 0; women = 1), education (lower secondary education = 0; upper secondary
education = 1), retirement status (in-service = 0; retired = 1) and household total income (in thousand
RMB).
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Lifestyle. Key lifestyles were selected according to the spousal health concordance literature [6, 15, 18,
20] and included smoking, drinking, exercise, social participation and (pre-)obesity at baseline (Wave 1).
Smoking was identi�ed via a ‘yes’ response to the question ‘still chewed tobacco, smoked a pipe, smoked
self-rolled cigarettes or smoked cigarettes/cigars?’ (no = 0; yes = 1). Drinking was identi�ed via a ‘yes’
response to the question ‘Did you drink any alcoholic beverages, such as beer, wine or liquor in the past
year?’ (no = 0; yes = 1). Exercise was identi�ed via a ‘yes’ response to the question ‘During a usual week,
did you do any moderate or vigorous activities for at least 10 minutes continuously? (moderate physical
activities [e.g. bicycling and carrying light loads] or vigorous physical activities [e.g. heavy lifting, digging,
ploughing, aerobics and fast bicycling]) (no = 0; yes = 1).’ Social participation was identi�ed via a ‘yes’
response to the question ‘Have you done any of these activities in the last month? Interacted with friends;
played mah-jong, chess or cards; or went to community club and so on’ (no = 0; yes = 1). Furthermore,
(pre-)obesity [34] was classi�ed by body mass index (BMI; less than 25 = 0; more than 25 = 1), which to
some extent re�ected diet behaviours [35]. The participants’ BMI was calculated as the mean of three
measures of body weight in kilograms divided by the mean of height in meters squared (kg/m2) by a
trained staff member using a health meter (Omron HN-286) and a stadiometer (SecaTM 213).

Statistical Methods
We used McNemar’s chi-square test and paired-sample t-test to examine the differences between spouses
and a Kappa test to examine the associations between husbands and wives. The strength of the Kappa
coe�cients is interpreted in the following manner: 0.01 to 0.20 is slight; 0.21 to 0.40 is fair; 0.41 to 0.60 is
moderate; 0.61 to 0.80 is substantial; and 0.81 to 1.00 is almost perfect. Pearson’s chi-square test (for two
independent samples) was used to test the difference in the development of chronic disease between
husbands and wives and to test the differences in the development of chronic disease between spouses
with and without chronic diseases at baseline among husbands and wives.

The association between spousal chronic disease status at baseline and personal development of
chronic disease over 4 years was estimated with logistic regression models for husbands and wives
separately. In addition, participants who had a chronic disease at baseline were excluded from the logistic
regression analysis, whereby 2110 couples and 2371 couples were included in the logistic regression
among wives and husbands, respectively (Fig. 1). Four adjustment models were developed: Model 1
adjusted the ages of both spouses; Model 2 further adjusted other sociodemographic covariates
(education level, retirement status and household income) of both spouses at baseline; in Model 3,
personal lifestyles (smoking, drinking, social participation, exercise and (pre-)obesity [BMI > 25]) at
baseline were adjusted; and in Model 4, we further adjusted for spousal lifestyle (smoking, drinking, social
participation, exercise and (pre-)obesity [BMI > 25]) at baseline.

We used Stata MP 14.0 (College Station, TX, USA, 2014) to perform all analyses, with the signi�cance
level set as α = 0.05.

Results
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Baseline characteristics of participants
A total of 5793 couples met the three inclusion criteria and were selected as the subjects of this study, but
2373 couples were excluded because both spouses had received a diagnosis of a chronic disease at
baseline. Finally, 3420 couples were included in the analysis. Among the 3420 couples at baseline
(Fig. 1), both spouses were free of chronic disease in 31.02% couples, only the husband had a diagnosed
chronic disease in 30.67% couples, and only the wife had a diagnosed chronic disease in 38.30% couples.

As shown in Table 1, among the 3420 couples, the husbands were older, better educated and less likely to
be retired than their wives (all P < 0.001). Baseline lifestyles also showed that the husbands were more
likely to smoke, drink alcohol and exercise, but they were less likely to have (pre-) obesity than their wives
(all P < 0.001). The Kappa coe�cient showed only fair agreement within couples on social participation
(Kappa coe�cient = 0.36; P < 0.001), but slight agreement on smoking, drinking, exercise and (pre-)
obesity. At baseline, 30.67% of husbands and 38.30% of wives reported at least one chronic disease.

Chronic disease development
After 4 years of follow-up, among those who had no chronic disease at baseline, the incidence of chronic
disease was 34.46% in husbands (727/2110) and 37.20% in wives (882/2371; P = 0.056) (Table 1).

Gender speci�city of spousal concordance in chronic
disease development
The husbands whose wife had a chronic disease at baseline reported a higher incidence of chronic
disease at Wave 3 than those whose wife did not have a chronic disease at baseline (37.40% vs. 30.82%;
P < 0.001, data not tabulated). A similar �nding was shown in women (39.37% vs. 35.05%; P = 0.041).

In the multivariate analyses for husbands (Table 2), after adjustment for different sets of covariates, the
association between spousal (wives’) baseline chronic disease status and the husbands’ development of
chronic disease remained signi�cant (ORadjusted range, 1.32 to 1.37; P < 0.01).

In similar analyses for wives (Table 2), after adjustment for different sets of covariates, no signi�cant
association was discovered between spousal (husbands’) baseline chronic disease status and the wives’
development of chronic disease (ORadjusted range, 1.14 to 1.16; P > 0.05).

Discussion
Based on 3420 pairs of middle-aged and older Chinese couples of a national representative ageing
cohort, we found that almost one third of study participants developed at least one chronic disease over
4 years of follow-up. Moreover. After adjustment for baseline confounders, husbands whose wives had a
chronic disease at baseline had an increased risk of chronic disease development over time, but this risk
was not signi�cant for wives conversely.
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Our study contributes to the literature of spousal health concordance by investigating the development of
chronic disease over four years conditional on spousal chronic diseases, strati�ed by gender and
adjusted for covariates of both couples. Few studies previously had investigated spousal concordance in
chronic disease development, which mainly focused on concurrent association of health status [6, 10, 36]
and health behaviors [6, 37, 38]. Our �nding of the spouse-dependent onset of chronic diseases was
consistent with recent studies about the spousal concordance in obesity development [28], changes in
biomarker and subjective well-being [31], and mental health and self-reported health trajectories [29]. We
extended the evidence in a Chinese community-based setting, with lifestyle data directly collected from
both couples, and health status de�ned by multiple chronic disease status that were more common in
older adults [39].

In view of the inconsistent �ndings on gender variation [29, 30], we further advanced the literature by
investigating spousal health concordance gender-speci�cally. In general, previous studies of married
couples have shown that the health bene�ts of marriage and the health detriments of marital dissolution
differ by gender [6, 40, 41]. Our study showed that the in�uence of the spouse’s health on the other was
only evident in husbands but not wives. This �nding was in line with previous �ndings that husbands but
not wives experienced declines in self-reported health after their spouse’s onset of chronic diseases [29],
and husbands’ but not wives’ obesity development was associated with their spouses’ diabetes status
[28]. Yet our �nding was different from other �ndings that wives were more likely to be impacted by their
spouses’ chronic status psychologically and physically compared to husbands [30, 32].

Possible reasons for our gender-speci�c �nding may result from as follows. Wives paly a predominant
role of caregiver in the family under greater socialisation factors [42], which is practically true under the
traditional Chinese gendered social role, namely ‘breadwinning men and homemaking women’ [39, 43].
Husbands may be more dependent on their spouses regarding lifestyles and health management, such
that husbands whose spouse with chronic diseases may suffer more chronic disease risk than their
female counterparts. Moreover, as suggested by literature men tend to maintain intimate relationships
with fewer people and receive social support primarily from their spouses [44, 45], while women are more
likely to have broader social support other than that of their spouses [44, 46]. Chinese retired women are
more socially-engaged than their male counterparts, actively participating in social- and physical- group
activities, such as square-dancing [47]. While wives’ lifestyle can be also in�uenced by their peers [47],
their husbands’ health status may be mostly in�uenced by their wives’ lifestyle and lifestyle-related
chronic disease status [48, 49].

These gender-speci�c association of chronic disease development was largely independent of
sociodemographic and lifestyle factors included. Possible reasons for these non-signi�cant adjustments
may result from limited variations in our participants’ retirement status, education and exercise levels that
may be underpowered to detect a statistically-signi�cant adjustment for the given sample size. Moreover,
variations in lifestyles were further reduced as we only included baseline measures, which were likely to
change as participants aged and be in�uenced by the older couples’ health status [50].
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Given the greater frequency of chronic diseases and increased dependency that occur in later life [51], our
�nding shows that for chronic disease prevention in China, spousal concordance in the development of
chronic disease could inform prevention advice that shifts the focus from optimising prevention efforts
for the individual patient alone to optimising couple-based interventions. Moreover, spousal concordance
could also be used for earlier detection of chronic diseases to make people recognise and respond to
health problems earlier and be more willing to undergo treatment [15, 52]. Our �nding of gender speci�city
also indicates that the diagnosis of a chronic disease in one spouse may warrant increased surveillance
in his/her partner, because a husband whose wife has a chronic disease may obtain bene�t from such
increased surveillance.

With a prospective dyadic design strati�ed by gender, our study explored gender speci�city in the spousal
concordance of chronic disease development over 4 years based on a population-representative sample
of middle-aged and older Chinese couples. Several limitations warrant notice. First, our study used
baseline lifestyles to obtain their clear temporal relationship with the incidence of chronic disease during
the follow-up period, which overlooked lifestyle changes over time. Further studies are needed to better
understand the dynamics between lifestyle and chronic disease development with age. Second, we
de�ned chronic disease status in a purely qualitative manner (i.e. at least one of nine chronic diseases)
rather than by quantity or speci�ed disease. Metabolic and cardiovascular diseases may be more
susceptible to in�uence from lifestyle than other chronic diseases, and multiple chronic diseases and
single chronic diseases should be discussed separately. Thus, further investigation of speci�ed disease
type and quantity is needed. In addition, our study primarily used self-reported measures and lacked an
eating behaviour measure. To reduce information bias and recall bias, eating behaviour measures,
objective measures such as biomarkers, and physician veri�cation of chronic disease status would
improve the accuracy of the �ndings.

Conclusions
This study revealed gender-speci�c patterns of spousal concordance in the development of chronic
disease among community-dwelling middle-aged and older Chinese couples and demonstrated that
husbands whose wife had a chronic disease at baseline had an increased risk of developing a chronic
disease over the next 4 years, but this risk was not signi�cant for wives. Our �nding may inform the
design of couple-based chronic disease management for older adults to better serve the health needs of
the ageing population, whereby the health status and risk factors of both spouses would be jointly
examined. Our �ndings suggest that women should be supported and men motivated for chronic disease
surveillance if their spouse has a chronic disease.

Abbreviations
CHARLS: China Health and Retirement Longitudinal Study; CI, con�dence interval; OR, odds ratio;
SD, standard deviation.



Page 9/16

Declarations
Ethics approval and consent to participate

The analysis is based on CHARLS data open to researchers. The original CHARLS was a survey approved
by the Ethics Review Committee of Peking University, and all participants gave written informed consent
at the time of participation.

Consent for publication

Not applicable

Availability of data and materials

The datasets analysed in this study are available from The China Health and Retirement Longitudinal
Study (CHARLS 2011–2015) repository, and the searchable website www.g2aging.org can be used to
access the CHARLS 2011–2015 data.

Competing interests

The authors declare that they have no competing interests.

Funding

This work is supported by the National Natural Science Foundation of China (#71804201) and the
Natural Science Foundation of Guangdong Province (#2018A0303130046). The funders have no role in
the design of the study; in the collection, analysis and interpretation of data; or in the writing of the
manuscript.

Authors’ contributions

JG and JL conceived the research questions. JZ and JL conducted the statistical analysis and drafted
the manuscript. JL, JG and JZX revised the manuscript and gave scienti�c comments. JZ �nalized the
manuscript and was a major contributor in writing the manuscript. All authors read and approved the
�nal manuscript.

Acknowledgements

We thank all the participants who contributed to The China Health and Retirement Longitudinal Study
(CHARLS 2011–2015), including Peking University, the National Natural Science Foundation of China, the
Behavioural and Social Research Division of the National Institute on Aging, and the World Bank.

References

http://www.g2aging.org/


Page 10/16

1. Lu J, Liu Q. Four decades of studies on population aging in China. China Population and
Development Studies. 2019;3:24-36.

2. Zhai Z, Chen J, Li L. China’s population and aging trend from 2015 to 2100 [in chineses]. Population
Research. 2017; 41(4):60-71.

3. He T, Liu X, Li Y. Application of medical big data in non-communicable chronic diseases
management[in Chinese]. Chin J Public Health. 2016; 32(7):981-984.

4. China Aging Research Center. China aging industry development report[in Chinese]. In. Social Science
Literature Press; 2014.

5. Institute of Gerontology. China Longitudinal Aging Social Survey Report[in Chinese]. In. Renmin
university of China; 2016.

�. Meyler D, Stimpson J, P., Peek M, K. Health concordance within couples: a systematic review. Social
science & medicine (1982). 2007; 64(11):2297-2310.

7. Peek MK, Markides KS. Blood pressure concordance in older married Mexican-American couples. J
Am Geriatr Soc. 2003; 51(11):1655-1659.

�. Wang Z, Ji W, Song Y, Li J, Shen Y, Zheng H, Ding Y. Spousal concordance for hypertension: A meta-
analysis of observational studies. J Clin Hypertens (Greenwich). 2017; 19(11):1088-1095.

9. Di Castelnuovo A, Quacquaruccio G, Arnout J, Cappuccio FP, de Lorgeril M, Dirckx C, Donati MB,
Krogh V, Siani A, van Dongen MC et al. Cardiovascular risk factors and global risk of fatal
cardiovascular disease are positively correlated between partners of 802 married couples from
different European countries. Report from the IMMIDIET project. Thromb Haemost. 2007; 98(3):648-
655.

10. Di Castelnuovo A, Quacquaruccio G, Donati M, B., de Gaetano G, Iacoviello L. Spousal concordance
for major coronary risk factors: a systematic review and meta-analysis. American journal of
epidemiology. 2009; 169(1):1-8.

11. Macken LC, Yates B, Blancher S. Concordance of risk factors in female spouses of male patients with
coronary heart disease. J Cardiopulm Rehabil. 2000; 20(6):361-368.

12. Stimpson JP, Peek MK. Concordance of chronic conditions in older Mexican American couples. Prev
Chronic Dis. 2005; 2(3):A07.

13. Walach.Natalio, Ilya. Novikov, Irene. Milievskaya, Gjorgy. Goldzand, Modan. B. Cancer among
spouses : Review of 195 couples. Cancer. 1988; 82(1):180-185.

14. Khan A, Lasker S, S., Chowdhury T, A. Are Spouses of Patients With Type 2 Diabetes at Increased Risk
of Developing Diabetes? Diabetes Care. 2003; 26(3):710-712.

15. Leong A, Rahme E, Dasgupta K. Spousal diabetes as a diabetes risk factor: a systematic review and
meta-analysis. BMC medicine. 2014; 12:12. https://doi.org/10.1186/1741-7015-12-12

1�. Lillard LA, Panis CW. Marital status and mortality: the role of health. Demography. 1996; 33(3):313-
327.



Page 11/16

17. Jurj AL, Wen W, Li HL, Zheng W, Yang G, Xiang YB, Gao YT, Shu XO. Spousal correlations for lifestyle
factors and selected diseases in Chinese couples. Annals of epidemiology. 2006; 16(4):285-291.

1�. Leonard KE, Das ER. Husband's and wife's drinking: unilateral or bilateral in�uences among
newlyweds in a general population sample. Journal of studies on alcohol Supplement. 1999; 13:130-
138.

19. Pettee KK, Brach JS, Kriska AM, Boudreau R, Richardson CR, Colbert LH, Satter�eld S, Visser M, Harris
TB, Ayonayon HN et al. In�uence of marital status on physical activity levels among older adults.
Med Sci Sports Exerc. 2006; 38(3):541-546.

20. Smith KR, Zick CD. Linked lives, dependent demise? Survival analysis of husbands and wives.
Demography. 1994; 31(1):81-93.

21. Ramezankhani A, Guity K, Azizi F, Hadaegh F. Sex differences in the association between spousal
metabolic risk factors with incidence of type 2 diabetes: a longitudinal study of the Iranian
population. Biology of sex differences. 2019; 10(1):41.

22. Gundykunst WB. Individualistic and collectivistic perspectives on communication: An introduction.
International Journal of Intercultural Relations. 1998; 22(2):107-134.

23. Cong Y. Doctor-family-patient relationship: the Chinese paradigm of informed consent. The Journal
of medicine philosophy. 2004; 29(2):149-178.

24. Kong X, Liu L, Zuo L, Yuan P, Li Z, Li W, Cai M, Chen X, Jiang A, Long G et al. Association between
family members of dialysis patients and chronic kidney disease: a multicenter study in China. BMC
Nephrology. 2013; 14:19. https://doi.org/10.1186/1471-2369-14-19

25. Sun J, Lu J, Wang W, Mu Y, Zhao J, Liu C, Chen L, Shi L, Li Q, Yang T et al. Prevalence of Diabetes
and Cardiometabolic Disorders in Spouses of Diabetic Individuals. American journal of
epidemiology. 2016; 184(5):400-409.

2�. Mcadams D, Coresh J, Woodward M, Butler K, R., Kao W, H., Mosley TH, Jr., Hindin M, Anderson CA.
Hypertension status, treatment, and control among spousal pairs in a middle-aged adult cohort.
American journal of epidemiology. 2011; 174(7):790-796.

27. Ruthig JC, Trisko J, Stewart TL. The Impact of Spouse's Health and Well-Being on Own Well-Being: A
Dyadic Study of Older Married Couples. Journal of Social and Clinical Psychology. 2012; 31(5):508-
529.

2�. Silverman‐Retana O, Hulman A, Simmons RK, Nielsen J, Witte DR. Trajectories of obesity by spousal
diabetes status in the English Longitudinal Study of Ageing. Diabetic Medicine. 2019; 36(1):105.

29. Valle G, Weeks JA, Taylor MG, Eberstein IW. Mental and physical health consequences of spousal
health shocks among older adults. Journal of aging and health. 2013; 25(7):1121-1142.

30. Ayotte BJ, Yang FM, Jones RN. Physical Health and Depression: A Dyadic Study of Chronic Health
Conditions and Depressive Symptomatology in Older Adult Couples. Journals of Gerontology. 2010;
65B(4):438-448.

31. Chiu CJ, Lin YC. Spousal health and older adults' biomarker change over six years: Investigation of
gender differences. Archives of gerontology and geriatrics. 2019; 83:44-49.



Page 12/16

32. Hagedoorn M, Sanderman R, Ranchor AV, Brilman EI, Ormel J. Chronic disease in elderly couples: are
women more responsive to their spouses' health condition than men? Journal of Psychosomatic
Research. 2001; 51(5):693-696.

33. Zhao Y, Hu Y, Smith JP, John S, Yang G. Cohort Pro�le: The China Health and Retirement Longitudinal
Study (CHARLS). International Journal of Epidemiology. 2014;43(1):61-68.

34. World Health Organization, Regional O�ce for the Western Paci�c. Global Health Observatory (GHO)
data,risk factors—Mean Body Mass Index (BMI).
https://www.who.int/gho/ncd/risk_factors/bmi_text/en/. Accessed12 May 2020 .

35. Heerman WJ, Jackson N, Hargreaves M, Mulvaney SA, Schlundt D, Wallston KA, Rothman RL.
Clusters of Healthy and Unhealthy Eating Behaviors Are Associated With Body Mass Index Among
Adults. J Nutr Educ Behav. 2017; 49(5):415-421.e411.

3�. Hippisley-Cox J, Coupland C, Pringle M, Crown N, Hammersley V. Married couples' risk of same
disease: cross sectional study. BMJ (Clinical researched). 2002; 325(7365):636.
https://doi.org/10.1136/bmj.325.7365.636

37. Christakis NA, Fowler JH. The collective dynamics of smoking in a large social network. The New
England journal of medicine. 2008; 358(21):2249-2258.

3�. Reynolds CA, Barlow T, Pedersen NL. Alcohol, Tobacco and Caffeine Use: Spouse Similarity
Processes. Behavior Genetics. 2006; 36(2):201-215.

39. Thomeer MB. Multiple Chronic Conditions, Spouses Depressive Symptoms, and Gender within
Marriage. Journal of Health & Social Behavior. 2016; 57(1):59-76.

40. Kiecolt-Glaser JK, Wilson SJ. Lovesick: How Couples' Relationships In�uence Health. Annual Review
of Clinical Psychology. 2017; 13(1):annurev-clinpsy-032816-045111.
https://doi.org/10.1146/annurev-clinpsy-032816-045111

41. Rendall M, S., Weden M, M., Favreault M, M., Waldron H. The protective effect of marriage for
survival: a review and update. Demography. 2011; 48(2):481-506.

42. Maccoby EE. Gender and Group Process: A Developmental Perspective. Current Directions in
Psychological Science. 2002; 11(2):54-58.

43. Martin P, Silvia S. Gender Differences in Caregiver Stressors, Social Resources, and Health: An
Updated Meta-Analysis. Journals of Gerontology. 2006; 61(1):33-45.

44. Fuhrer R, Stansfeld SA. How gender affects patterns of social relations and their impact on health: a
comparison of one or multiple sources of support from "close persons". Social science & medicine
(1982). 2002; 54(5):811-825.

45. Gurung RA, Taylor SE, Seeman TE. Accounting for changes in social support among married older
adults: insights from the MacArthur Studies of Successful Aging. Psychol Aging. 2003; 18(3):487-
496.

4�. van Tilburg, T. G., Broese Van Groenou, M. I. Network and health changes among older Dutch adults.
Journal of Social Issues. 2002; 58(4):697-713.

https://www.who.int/gho/ncd/risk_factors/bmi_text/en/


Page 13/16

47. Liao J, Yang YJ, Xu DR. Multiyear Square Dancing Is Associated With Superior Mental Processing
Capacity But Not Memory in Middle-Aged and Older Chinese Women: A Cross-Sectional Propensity
Score Matching Analysis. J Phys Act Health. 2020:1-8. https://doi.org/10.1123/jpah.2019-0336

4�. Chipper�eld JG, Havens B. Gender differences in the relationship between marital status transitions
and life satisfaction in later life. J Gerontol B Psychol Sci Soc Sci. 2001; 56(3):176-186.

49. Curran SR, McLanahan S, Knab J. Does remarriage expand perceptions of kinship support among
the elderly? Soc Sci Res. 2003; 32(2):171-190.

50. Bhatti Z, Salek M, Finlay A. Chronic diseases in�uence major life changing decisions: a new domain
in quality of life research. Journal of the Royal Society of Medicine. 2011; 104(6):241-250.

51. Berg CA, Upchurch R. A developmental-contextual model of couples coping with chronic illness
across the adult life span. Psychological bulletin. 2007; 133(6):920-954.

52. Wong CW, Kwok CS, Narain A, Gulati M, Mihalidou AS, Wu P, Alasnag M, Myint PK, Mamas MA.
Marital status and risk of cardiovascular diseases: a systematic review and meta-analysis. Heart.
2018; 104(23):1937.

Tables



Page 14/16

Table 1. 
Baseline characteristics and chronic disease status at Wave 1 and Wave 3 by gender (3420 couples)

  Husbands
n = 3420

Wives
n = 3420

P (for
difference)

Kappa P (for
Kappa)

% %

Sociodemographic characteristics at baseline        

Age, year [Mean (SD)] 57.54
(8.54)

55.61
(8.01)

< 0.001 0.12 < 0.001

Education level, Upper secondary 17.31 8.89 < 0.001 0.28 < 0.001

Retired, yes 16.20 24.50 < 0.001 0.39 < 0.001

Household income, thousand
[Mean (SD)]

33.84 (69.17) - - -

Lifestyles at baseline          

Smoking, yes 60.29 5.67 < 0.001 0.01 0.047

Drinking, yes 59.94 11.81 < 0.001 0.06 < 0.001

Social participation, yes 48.07 46.14 0.05 0.36 < 0.001

Exercise, yes 77.08 73.98 < 0.001 0.19 < 0.001

(Pre-)obesity (BMI > 25), yes 23.07 33.51 < 0.001 0.07 < 0.001

Chronic disease status #          

Wave 1 (baseline, 2010–2011),
yes

30.67 38.30 < 0.001 - -

Wave 3 (2014–2015), yes 51.55 58.68 < 0.001 - -

Chronic disease development (Wave 1 to Wave
3) ##

       

Changed chronic disease
condition, yes

34.46 37.20 0.056a - -

SD: Standard Deviation. a: P value of chi-square test of two independent groups.

#: Chronic disease status: ‘yes’ refers to the presence of at least one of nine chronic diseases: high
blood pressure, diabetes or high blood sugar, all kinds of cancer and malignant tumour, chronic lung
diseases/heart disease, stroke, mental illness, arthritis and dyslipidaemia.

##: Chronic disease development: Among those who had a negative chronic disease status at baseline
(2110 husbands, 2371 wives). ‘yes’ indicates that the chronic disease status had changed from
disease-free to the presence of at least one of nine chronic diseases over 4 years (from Wave 1 to
Wave 3).
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Table 2. 
In�uence of spousal baseline chronic disease status on one’s chronic disease development over 4 years.

  Chronic disease development over 4 years (yes)

Model 1 Model 2 Model 3 Model 4

ORa (95%
CI)

ORa (95% CI) ORa (95% CI) ORa (95% CI)

For husbands (n = 2371)        

Spousal baseline chronic disease
status, yes

1.32
(1.11,1.58)**

1.33
(1.12,1.59)***

1.33
(1.12,1.59)***

1.37
(1.14,1.63)***

For wives (n = 2110)        

Spousal baseline chronic disease
status, yes

1.14
(0.96,1.37)

1.16
(0.96,1.39)

1.15
(0.96,1.38)

1.16
(0.97,1.40)

Model 1: adjusted for age of both spouses.

Model 2: adjusted for age of both spouses + other sociodemographic covariates (education level,
retirement status and household income) of both spouses.

Model 3: adjusted for sociodemographic covariates (age, education level, retirement status and
household income) of both spouse’s + personal lifestyles (smoking, drinking, social participation,
exercise and [pre-]obesity [BMI > 25]).

Model 4: adjusted for covariates in Model 3 (sociodemographic covariates of both spouse’s and
personal lifestyles) + spousal lifestyles (smoking, drinking, social participation, exercise and
[pre-]obesity [BMI > 25]).

***: P < 0.001; **: P < 0.01.

Figures
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Figure 1

Flowchart of chronic disease development from baseline to 4-year follow-up among couples. H:
husbands; W: wives; -: no chronic diseases; +: with chronic diseases.


