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HEALTH, MARITAL FUNCTIONING AND PSYCHOLOGICAL DISTRESS

The relation between marital functioning, number of chronic physical health conditions and psychological distress among older couples: a longitudinal study
Abstract

The aging population has many psychosocial issues. A large proportion of older people suffer from chronic physical health conditions. Most of them are living in marital relationships and 37.7 % have experienced psychological distress. It is important to seek further knowledge on these subjects. Few studies have explored the relations between marital functioning, the number of chronic physical health conditions and psychological distress in older couples. This study used a longitudinal database collected from people aged 65 and over. Dyadic data analyses were conducted. Results showed that marital functioning is a moderating variable on the relation between the number of chronic health conditions and psychological distress. Moreover, number of chronic physical health conditions and marital functioning were both risk factors and correlates of psychological distress. These findings underscore the importance of considering marital functioning in the older couples to reduce their psychological distress.                                                                                                                                 Keywords: aging, older couples, psychological distress, health, physical health conditions, marital functioning

Résumé

Le vieillissement de la population est confronté à de nombreux enjeux psychosociaux. Une grande proportion de personnes âgées souffrent de maladies chroniques. La plupart vivent en couple et 37,7 % d'entre elles ont déjà éprouvé une détresse psychologique. Il est important d'approfondir les connaissances sur ces sujets. Peu d'études ont exploré les liens entre le fonctionnement conjugal, le nombre de maladies chroniques et la détresse psychologique chez les couples âgés. Cette étude a utilisé une base de données longitudinale constituée auprès de personnes âgées de 65 ans et plus. Des analyses de données dyadiques ont été réalisées. Les résultats ont montré que le fonctionnement conjugal modère la relation entre le nombre de maladies chroniques et la détresse psychologique. De plus, le nombre de maladies chroniques et le fonctionnement conjugal sont à la fois des facteurs de risque et des corrélats de la détresse psychologique. Ces résultats soulignent l'importance de prendre en compte le fonctionnement conjugal chez les couples âgés afin de réduire leur détresse psychologique. 
Mots-clés : vieillissement, couples âgés, détresse psychologique, santé, maladies chroniques, fonctionnement conjugal
Introduction

Population ageing is a fact that touches many countries, and it is becoming a major issue for their governments. Since the beginning of 20th century, the part of population aged sixty-five and over has increased drastically, going from 4 % to 12.4 % in 2004 in the United States (McLaughlin, 2008). Even if we observed a slight decrease in life expectancy (Center for Disease Control and Prevention, 2022), if the trend continues, this age group will represent more than 20% of the total population in 2050 (McLaughlin, 2008; Roberts, 2018).  In Canada, the proportion of population aged sixty-five and over has increased to 19% in 2022 (Frazer Institute, 2023). Fortunately, the health status of this age group has improved compared to that of previous generations (Freedman et al., 2002; Hébert, 2003; Public Health Agency of Canada, 2022). This means that many older people may live in their home without disabilities (Freedman et al., 2002). In 2005, in the United States, 62 % of people aged sixty-five and over lived with at least two chronic health conditions (Vogeli et al., 2007; Administration for Community Living , 2021). In Canada, this proportion seems a little bit higher at 71.82% (Griffith et al., 2010).

In parallel to this, 16 % of America’s aged population (65 years and over) suffer from psychological distress as measured with the mental subscale component of SF-12 (Thorpe et al., 2006).  In the world’s population over 15% of people 60 years and over suffer from psychological disorder (World Health Organization, 2017).  The consequences can be severe: increased health problems and negative impact on family, marital and social life (Daveluy et al., 2000; World Health Organization, 2017). Moreover, the duration of these manifestations in the older population exceeds that of the general population (Daveluy et al., 2000). Indeed, several reviews of the scientific literature have examined the predictors and correlates of PD in older people (Goldfarb et al., 2007; Meyler et al., 2007; Walker & Luszcz, 2009; Taylor et al., 2018; Goldfarb & Trudel, 2019; Goldfarb et al., 2019). The studies reveal the influence of marital functioning and physical health status on PD. Given the high prevalence of PD in older people and the fact that most of them are living in couples, it seems important to better understand the relation between marital functioning and physical health status and their association with PD. 

Marital Functioning and Psychological Distress among Older People 
It may happen that persons presenting with marital discord also experience PD. Two theories attempt to explain this phenomenon (Villeneuve et al., 2014; Trudel, 2018). The first, known as stress generation, predicts that a person who experiences PD behaves in such a way as to increase stressful events (Hammen, 1991). This process may then cause marital conflict and thereby further increase the person’s PD (Goldfarb et al., 2007). The second, known as marital discord model, predicts that marital problems decrease the adaptive capacity of the spouses which increases the probability of suffering from PD (Gotlib & Beach, 1995). Research by Villeneuve et al.  (2014) and another by Goldfarb et al., (2019) mainly support the hypothesis of the effect of marital discord on PD. Other studies indicate that high level of marital functioning is related to low level of psychological distress. Cross-sectional and longitudinal studies have shown a negative correlation between marital functioning and PD in subjects of 65 years and over (Whisman et al., 2006; Yorgason et al., 2006; Trudel, 2018; Goldfarb & Trudel, 2019).  Moreover, some studies have found a moderating effect of gender on this relation (Yorgason et al., 2006; Kouros & Cummings, 2010). In other words, poor marital functioning appears to induce greater PD in women than men. However, other studies did not found this effect (Proulx et al., 2007; Walker & Luszcz, 2009; Whisman et al., 2006; Grønning et al., 2018).

Physical Health Status and Psychological Distress among Older People 

Advancing in age is often accompanied by a decrease in overall physical health status that may result in an increase in number of chronic health conditions for an individual. A meta-analysis of published cross-sectional and longitudinal studies shows that several types of chronic health conditions increase the likelihood and the relative risk of developing depression in the older adults (Huang et al., 2010). Two hypotheses have been advanced to explain how the health status may foster the emergence of psychological problems. The first suggests that structural physiological changes caused by medical conditions affect psychological functioning and facilitates the development of mental problems (Bisschop et al., 2004 a, b; Bisschop et al., 2004 a, b). The second proposes that the consequences associated with chronic health conditions (negative self-image, hopelessness, loss of autonomy, etc.) may exceed the adaptive capacity of individuals and increase the probability of developing mental health problems (Bisschop et al., 2004 a, b). 
 Older spouses, whose physical health status is good have fewer depressive symptoms (Goldfarb et al., 2007; Robb et al., 2008). Moreover, this association has been observed in day to day life. Indeed, spouses who have more daily physical symptoms will present a more negative daily mood state (Yorgason et al. 2006). However, the relationship between physical health and psychological distress could differ according to gender. A systematic review of the literature on health in the older couples suggests that psychological distress of women is more influenced by their physical condition than men (Walker & Luszcz, 2009). 
Physical Health Status and Marital Functioning

In general studies confirm the link between health and marital functioning (Lawrence et al., 2019). The literature makes two propositions about the link between physical health and marital functioning. The first specifies that physical health produces a prospective impact on marital functioning while the second suggests that it is the marital functioning that produces a prospective impact on the health status. According to the first proposition, it is assumed that health may influence the marital functioning in multiple ways. For example, the presence of a disease in one partner can lead to reduced income, a shift of responsibilities, mitigates coping capacities and an alteration of the attraction between each other (Burman & Margolin, 1992). Similarly, the emergence of a severe chronic disease can drastically change the interaction between partners and significantly reduce their marital satisfaction (Kowal et al., 2003). Some studies have indicated that the association between health and marital functioning may differ according to gender (Burman & Margolin, 1992; Yorgason et al., 2006). Some evidence suggests that a change in health in the couple will produce a greater impact on the marital relationship of women than that of men (Burman & Margolin, 1992).
The reviews of Kiecolt-Glaser and Newton (2001) and Robles and Kiecolt-Glaser (2003) discuss deeply of the links between marital functioning and health in couple. Some studies reviewed by these authors suggest that marital conflict would produce an effect similar to those of stress on health by reducing the effectiveness of the immune response and or have a negative impact on the cardiovascular system and increase the risk of developing a medical condition risk (Robles & Kiecolt-Glaser, 2003; Trudel, 2018). Note that several studies reviewed, use variables associated to health risk factors that do not represent a huge burden to quality of life, such as blood pressure. Nevertheless, this may promote the development of more serious diseases. In addition to this, most studies reviewed are based on laboratory experimental research where couples are observed interacting (Robles & Kiecolt-Glaser, 2003). That kind of research gives an idea of what could happen in an episode of marital conflict on health indicators, but more empirical evidence is needed on marital functioning effect on long-term health. In addition, these researches were not conducted on representative community sample. 
The review of Kiecolt-Glaser and Newton (2001) reveals that marital functioning correlates with self-reported health. However, among studies that use self-reported chronic health conditions, ten of fourteen of those identified by them were based on correlational design which does not permit to determine the direction of the relation between health and marital functioning. Robles and Kiecolt-Glaser (2003) argued that studies using prospective longitudinal design show that marital functioning influences health status.  Only one study cited was based on a community sample and none was conducted on older couples.
In regard to gender difference, vascular, immune and endocrine systems of women seem to react more intensely to marital conflict than men (Robles & Kiecolt-Glaser, 2003). However, vascular tension would increase only in men when they try to convince their partners in a discussion (Robles & Kiecolt-Glaser, 2003). Concerning general physical health status and marital functioning, some studies report no difference in the strength of relation between health and marital functioning for men or women while others suggest a stronger relation for women (Kiecolt-Glaser & Newton, 2001). No research suggests that this relation would be stronger for men (Kiecolt-Glaser & Newton, 2001). A partner effect was also mentioned: namely that the behavior of men would influence vascular tension of their spouse while the reverse was not observed (Robles & Kiecolt-Glaser, 2003). Another review of the literature on several studies on the interactions in older couples indicates that the behavior of a spouse can affect mood and behavior of their partner (Hoppmann & Gerstof, 2009).
Until now, there is no consensus regarding the direction of the relation between health status and marital functioning. However, two studies suggest that marital functioning produce a prospective effect on health status (Umberson, William, Powers et al., 2006; Wickrama, Lorenz, Conger et al.  1997). Latent growth curve modelling was used in the study of Wickrama et al. (1997) to explore the longitudinal influence of marital functioning and health status on a large community sample of adult living in rural area over three years. They found that initial level of marital relationship and change in marital functioning influence longitudinally health status.  No gender difference was found. The reverse situation was not observed. Indeed, health status does not influence marital functioning longitudinally. Note, however, that they realized their statistical analysis on men and women separately, which prevents to study partner effect and to take into account the inter-dependencies of spouses on their measures (Kenny et al., 2006).
 Umberson et al. (2006) used a similar methodology in a large community sample that includes older individuals. Those authors found that negative marital experience (e.g. marital conflicts) predict initial health status level and its change over 8-years and that this relation is stronger for older individual (aged more than 70 years old). More precisely, after controlling for the confounding variables, only negative marital experience and not positive experience affect health status trajectory and that was observed only for older participants of their sample (Umberson et al., 2006). Again, they did not take into account the inter-dependencies of data since their statistical analyses were not based on dyadic analysis. Furthermore, Umberson et al., (2006) admitted that their homemade measure of positive and negative marital experience may have biased their results.
Physical health, Psychological Distress and Marital Functioning
A meta-analysis reviewed ninety-three researches. It shows the negative correlation between marital functioning and personal well-being (construct that is not limited to self-rated physical health and depressive symptoms). In some cross-sectional studies, this correlation is stronger for women and in others it is equally strong between men and women (Proulx et al., 2007).  Similar results are reported by Goldfarb &Trudel (2019).
In brief, it seems that marital functioning and health status influence the level of psychological distress. Moreover, some studies suggest that there is a gender difference, meaning that marital functioning and health impact on psychological distress are stronger for women than men. However, the direction of the link between health status and marital functioning seems uncertain. In addition, to our knowledge, there is no consensus based on empirical evidence regarding a conceptual framework that links marital functioning, health and psychological distress in older adults couples. 
Considering the scientific literature reviewed above, it seems plausible that health and marital functioning interact together to influence psychological distress. On one hand, the influence of health on psychological distress may depend, in part, on marital functioning level of an individual. Indeed, the magnitude of the burden generated by chronic health condition on psychological distress could be decreased by the presence of intimacy, spousal support and marital satisfaction. On the other hand, the influence of marital functioning on psychological distress may depend on health status. For example, marital discord would exacerbate the impact of chronic health condition on psychological distress. Moreover, the presence of marital discord may affect health by inducing changes in the endocrine, immune or vascular system and in doing so influence the development of health problems which would increase psychological distress. 

Thus, we postulate that health may influence the links between marital functioning and psychological distress. Along with this, the marital functioning may moderate the relation between health status and psychological distress. Althought some researches have studied the effect of social support on the relation between physical health and psychological functioning (Paukert, 2007; Taylor & Lynch, 2004), until now, no researches have attempted to test the effect (Baron & Kenny, 1986) of physical health and or marital functioning on psychological distress directly, particularly with older adults. 
Objectives
These considerations lead to the formulation of four objectives in the present study which assess longitudinal relations between marital functioning, health status and psychological distress older couples. All of the variables were evaluated in a longitudinal way for an 18-month period. First, evaluate if health status moderates the relation between marital functioning and psychological distress in an older adult couple sample. Second, evaluate if marital functioning moderates the relation between the health status and psychological distress in older adult couple sample. These two models will be evaluated separately. Third, it is postulated that the moderating effect will be stronger for women than men. Fourth, explore the presence of partner effect. These objectives lead to formulation of six hypotheses:
1. Health status at time 2 will moderate the relation between marital functioning (time 1) and psychological distress (time 2) for men and women.
2. The effect of health on the relation between marital status and psychological distress will be stronger for women than men.

3. Marital functioning at time 2 will moderate the relation between physical health (time 1) and psychological distress (time 2) for men and women.
4. The effect of marital functioning on the relation between physical health and psychological distress will be stronger for women than men.

5. There will be a partner effect of marital functioning on psychological distress.
6. There will be a partner effect of physical health on psychological distress.
Method
Procedure 
Couples selected by the sampling procedure were contacted by phone and those wishing to participate in the study received a letter describing the research project and including a picture and the name of the interviewer. Each couple was met at home (or in a place of their choice) by a nurse qualified in research. To assure confidentiality between partners, participants responded separately to the interview on a keypad. A star appeared on the computer screen of the nurse to indicate that the participant answered a question. Each couple received, as incentive, $30 for their participation. 

Sampling
Data came from a prospective study of community-dwelling older couples 65 years old and older living in Quebec. Respondents were recruited by a stratified random sampling method. The respondents were classified by living area: metropolitan (36 %), urban (32 %) and rural (32 %). To be included in the survey, both spouses had to agree to participate. At least one of the spouses had to be 65 years old or older. Neither spouse could suffer from moderate or severe cognitive impairment (a minimal score of 22 in the Mini Mental State Examination was required). They were required to have been living together for at least one year. All of the variables were evaluated in a longitudinal way for an 18-month period. The sample was composed of 508 older couples at the beginning of the study and 394 couples at the end, 18 months later (attrition rate was 22%).

Participants

On average, participants were respectively 76 (sd = 5.1) years old for men and 73 (sd = 5.9) years-old for women. A majority of the older men (53 %) and women (68 %) had a secondary level of education. Most of the couples (95 %) were married and few of them (5 %) were living in common-law. The average number of years of cohabitation was 46 (sd = 11.9) and most couples had household incomes greater than 35 000 $ per year (64 %). Few significant differences between men and women were found, but the women were significantly younger (t = 6.48, p < .001) and had a lower level of education [χ2(2, N = 788) = 22.86, p < .001] than the men. 
Measures

Marital functioning was measured by the Dyadic Adjustment Scale (DAS) (Spanier, 1976; Baillargeon, Dubois & Marineau, 1986). This instrument is a well-known measure of dyadic adjustment and marital functioning. This questionnaire focuses on marital functioning and uses 32 items, measuring four aspects of the relationships of respondents: consensus (degree of agreement between spouses), cohesion (degree of engagement in activities), satisfaction (degree to which the couple is satisfied with their relationship), and emotional expression (satisfaction of the couple with the expression of affection and sexuality). The total score varies between 0 and 151. A higher score means better marital functioning. The DAS (Baillargeon et al., 1986) shows good reliability with an internal alpha coefficient consistency of 0.91 for all items and a respectable internal alpha coefficient consistency for each of three subscales: 0.82 for dyadic consensus, 0.85 for dyadic satisfaction and 0.79 for dyadic cohesion. The affective expression subscale shows a lower internal alpha coefficient consistency: 0.61. In this study, in line with the recommendations of Sabourin et al., (1988), only the total score was used. The validity of structure of this measure among older couples has been confirmed by Villeneuve et al., (2015). The alpha for all items, calculated for the sample of this study, corresponded to 0.90 and 0.89 for men and women respectively. 
Physical health status was measured by the number of chronic health conditions (NCHC) based on an inventory of chronic health conditions in the International Classification of Diseases (ICD-10). The latter included the following diseases: high blood pressure, arthritis, heart disease, diseases of the eye, severe back or spinal pain, serious digestive disorders, thyroid disorders, metabolic disorders, diabetes, anemia, high cholesterol, asthma, liver disease, kidney disease or urinary problems, skin diseases, headaches and atherosclerosis. The greater the number of physical chronic health conditions in an individual, the worst his health was judged to be.  
Psychological distress was measured by the Indice de Détresse Psychologique de l’Enquête Santé Québec, IDPESQ-14 (Préville et al., 1992), an adaptation of the Psychiatric Symptom Index of Ilfeld (1976). The validity and reliability of this measure has been demonstrated for the senior population (Daveluy et al., 2000). A validation study conducted by Préville et al., (1992) on the IDPESQ-14 showed a high level of reliability and a satisfying internal consistency alpha coefficient of .89 for all items. It should be noted that the instrument of measurement was standardized for different age groups, including people 65 years-old and older. The higher the score on the IDPESQ-14, the higher the level of psychological distress. The alpha for all items was calculated for the sample of this study and found to be 0.83 and 0.87 for men and women respectively which was very satisfactory.

Analytical Strategy

In research using samples of couples, there must be some considerations given the failure to comply with the assumption of data independence between participants (Kenny et al., 2006). Indeed, participants living in couples share more similar characteristics than individuals who would have been randomly selected. Therefore, this may affect the reliability of statistical tests, making them too liberal or too conservative (Kenny et al., 2006). As suggested by Kenny et al. (2006), to counter the non-independence of data between spouses, dyadic data analyses, which study the “actor” and “partner” effects were performed (Kenny et al., 2006). “Actor effects” refer to the impact of one variable of a participant on another variable for that same participant. “Partner effects” refer to the impact of a specific participant variable on a variable of the partner. These analyses were conducted with AMOS8.0 software and hypotheses were tested using a structural equation modeling strategies with nested models (Bentler & Bonnett, 1980).

Model Specification

Two models were studied. The first model is on the moderating effect of number of chronic health conditions on the relation between marital functioning and psychological distress. The second model is on the moderating effect of marital functioning on the relation between number of chronic health conditions and psychological distress. To judge the fit of a model, the following fit statistics were used: the standardised root mean squared residual (SRMR) and chi-square were used (see note in Table 1 and 2 for more details). For the comparison of the models, chi-square difference test (Δ χ2) proposed by Bollen (1989) was used. This incremental fit index indicated the percentage of improvement obtained between a theoretical model and a baseline model. All parameter estimates presented in this study are standardized and a significance level of 5 % was used.
-Insert Table 1 here-
-Insert Table 2 here-
Preliminary Analysis
Table 3 shows levels of MF, NCHC and PD among older men and women for both times of measure. Over time, MF remained relatively stable for older men (t(393) = .50, p = .62) and women (t(393) = .29, p = .77). PD appeared to increase over time for men (t(393) = 2.48, p = .01) but remained stable for women (t(393) = 1.58, p = .12) while NCHC remains stable for men (t(393) = 1.07, p = .29) and decrease slightly for women (t(786) = 2,11, p = .04). At the end of the study, older women appeared to have significantly less MF (t(786) = 4,41, p < .01) and more PD (t(394) = -4.89, p < .01) than older men. However, there was no statistically significantly gender difference in NCHC (t(393) = 1.45, p = .15). 
-Insert Table 3 here-

Analyses were conducted to verify the appropriateness of including the following demographic variables as control variables in the main analysis: income level (less than 25 000, 25 000-35 000 and more than 35 000 $), education (0-7, 8-15 and 16-30 school years), age and number of years of cohabitation. None of them had a statistically significant relation to PD so they were not entered in the main analysis as control variables. The frequencies for each of them are presented in table 4.
-Insert Table 4 here-
Given that all variables showed asymmetry or kurtosis, the usual transformations were applied to ensure that they meet the normality assumption. An evaluation was also conducted to assess compliance with the distribution and multivariate normality and was satisfactory. As long as analyzes are performed on a sample of couples, the assumption of data independence is not respected. To verify if this will bias the analysis, it was necessary to assess the degree of dependence of the dependent variables (Kenny et al., 2006). In this case, the linear association between psychological distress of men and women after controlling for all independent variables is respectively r = 0.14 and r = 0.15 for the model of moderating effect of MF and NCHC. Kenny et al. (2006) indicate that a correlation representing a degree of dependence of r < 0.50 will have almost no impact on the statistical significance test. Thus, the degree of dependence in the present study does not constitute a bias that would hamper realization of the analysis.
Results

Figure 1 presents the final model (M1) for which hypothesis 1 was tested in order to explore if there was a moderating effect of NCHC on the relation between MF and PD. The partner effect and gender difference were also examined. The fit indices shown in table 1 indicate that the final model fits the data better than the independence model (M0) which would assume no links between any variables. This means that the existence of relations involved in this final model (M1) probably does not depend on chance. The first hypothesis was not confirmed considering there is no statistically significant correlation between MF at time 1 and NCHC at time 2 (Barron &Kenny, 1986). 
-Insert Figure 1 here-
The final model (M1) (see Figure 1) showed that MF at time 1 was a statistically significant predictor of PD at time 2 (for men: β = -.30, p ˂.01 and for women: β = -.29, p ˂.01). This means that high levels of MF predict lower levels of PD 18 months later in older men and women. For older women this relation explained 8.41 % of their PD at time 2 and 9.00 % for men. Since the reciprocal path coefficients of MF and PD in this model were constrained to be equals between men’s and women’s, there was no gender difference. In addition, the NCHC at time 2 was also a statistically significant correlate of PD at time 2 for men: β = .13, p ˂.01 and for women: β = .28, p ˂.01. This means that to a high NCHC corresponds a high level of PD. For older women this relationship explained 7.84% of their PD at time 2 and 1.69% for men. Moreover, only the reciprocal paths coefficient of NCHC and PD between men and women were allowed to vary leading to one gender difference. Indeed, this means that the correlation degree of NCHC at time 2 with PD at time 2 of women was statistically significantly higher compared to men (z = 2.28, p = 0.04).
A partner effect of MF at time 1 on PD at time 2 were identified in men and women confirming the fifth hypothesis. That is to say that a high MF level for men predicts a low degree of PD of their partner 18 months later. Also, a high level of MF of women predicts a low level of PD for their partner 18 months later. The regression coefficient corresponds to β = -0.07, p ˂.01 for men and women since they were constrained to be equal. However, the size of these effects provided by squared regression coefficient was modest. It corresponds to 0.60% of the explained variance in PD among men and women. Moreover, these results do not confirm the hypothesis six since the regression coefficient of the partner effect of NCHC on PD was not statistically significant for men and women.
Figure 2 illustrates the second final model (M2) for which the hypothesis of moderating effect of MF at time 2 on the relation between NCHC at time 1 and PD at time 2 was evaluated. Again, gender difference (hypothesis 4) and partner effect (hypothesis 5 and 6) were also explored. The fit indices shown in table 2 indicate that the second final model fits the data better than the independence model (M0) that would assume no links between any variables. This means that the relations involved in the second final model are probably not due to chance. The third hypothesis evaluated from the second final model was confirmed. Indeed, there was a moderating effect of MF on the relation between the NCHC at time 1 and PD at time 2 for women and men. The regression coefficients representing the moderating effects of MF at time 2 on the relation between NCHC at time 1 and PD at time 2 (indirect effect) of women and men correspond respectively to: β = 0.02, p ˂.01 and β = 0.04,  p ˂.01. This means that a part of the effect of NCHC on PD depends of MF level. 
-Insert Figure 2 here-
The direct effect of the NCHC at time 1on PD at time 2 corresponds to β = 0.20, p ˂.01 for older men and to β = 0.19, p ˂.01 for older women. This means that a higher NCHC at time 1 predicts higher level PD 18 month later. The effect size provided by the squared regression coefficient is 3.61 % for older women and 4.00 % for older men of PD variance at Time 2. The sum of direct and indirect effects of the NCHC at time 1 represents the total effect of this variable on PD at time 2 and corresponds to: β = .22, p ˂.01. Thus, the ratio of the indirect effect of NCHC at time 1 on his total effect on PD at time 2 shows that MF at time 2 moderate 17,41% of the main effect of NCHC in older women and 9.63 % in older men on PD. No gender difference was identified on this regression coefficient.
The MF at time 2 was a correlate of PD at time 2 as shown in figure 2. This means that to a better MF at time 2 corresponds a lower level of PD for older men and women. A gender difference was detected as the correlation degree between MF and PD for women (β = -.41, p ˂.01) was statistically higher than for men (β = -.25, p ˂.01, z = 3.19, p ˂.01) thus confirming the fourth hypothesis.
Moreover, the fifth hypothesis was confirmed. Partner effect of MF at time 2 on PD at time 2 was also detected for men (β = -.07, p ˂.01) and women (β = -.07, p ˂.01). This effect means that a high level of MF of men corresponds to low levels of PD for their spouses. Similarly, for women, a high level of MF was associated with low levels of PD for their spouses.  The effect size was modest. It represents .53% of the explained variance of the PD at Time 2 for both genders. As these regression coefficients were restrained to be equal, there was no gender difference. The sixth hypothesis (partner effect of health on PD) was not confirmed since the coefficients of regression representing the partner effect of NCHC on PD was not statistically significant.
Discussion
This research had two main objectives. The first was to assess the plausibility of a model which postulated a moderating effect of the NCHC on the relation between MF and PD. The second was to assess the plausibility of a model which postulated a moderating effect of MF on the relation between NCHC and PD. The partner’s effects and gender differences were also explored for each model.
As for the first model, the results revealed that the NCHC at time 2 did not produce a moderating effect on the relation between MF at time 1 and PD at time 2 since there was no correlation between MF and NCHC. Yet, previous studies found a statistically significant relation between these variables (Kiecolt-Glaser & Newton, 2001; Robles & Kiecolt-Glaser, 2003; Kiecolt-Glaser & Wilson, 2017; Robles et al., 2014). However, they did not all used validated instruments and did not conceptualized MF in the same way as in the present research using instruments that measure a specific aspect of MF. Therefore, one explanation to the absence of correlation between NCHC and MF would be that in the present research, a global measure of marital functioning and satisfaction was used.
Moreover, as mentioned in Table 3, the sample in this study had a fairly high level of marital functioning for both genders. This could manifest as a low frequency of negative interactions between partners and thus, reduce the impact of NCHC on MF for the participants. Further researches should test the relevance of these explanations. However, this is worth to note that the results of the present research indicate that MF constitutes a risk factor for PD as it was mentioned in others previous studies (Whisman et al., 2006; Yorgason et al., 2006). In addition, this research shown that NCHC is a correlate of the PD as pointed out by other researches (Huang et al., 2010; Goldfarb et al., 2007; Joshy et al., 2020).
Only one gender difference was detected. The degree of correlation between the NCHC and PD was higher for women than it was for men. Some studies suggest that certain specific diseases produce a greater impact on the psychological functioning of individuals than other diseases. For example, the study of Bisschop et al. (2004 a, b) indicates that people with cancer and arthritis had more depressive symptoms than those with other diseases. It could be argued that the chronic health conditions that affect predominantly women in our sample differ from those of men and that they produce a greater impact on psychological distress. Further studies have to explore that hypothesis.
As for the second model, a moderating model of MF at time 2 on the relation between the NCHC at time 1 and PD at time 2 have been evaluated. The results showed that MF produced a  moderating effect on the NCHC by reducing almost one-fifth its total effect for older women and a tenth for older men on PD. This means that a portion of the deleterious effect of the NCHC on PD depends in part on the level of MF in older men and women. As mentioned above, some studies have suggested that the presence of chronic health condition can induce stress that promotes psychological distress, particularly for older people (Huang et al., 2010). In addition, certain chronic health conditions may cause functional limitations and thereby affect their psychological functioning (Bisschop et al., 2004 a, b). However, the present study supports the view that MF can reduce partially the burdens caused by chronic health conditions on psychological functioning for older men and women. Some research suggest that this moderating effect can be explained by the fact that MF can promote adherence to treatment and reduces the impact of functional limitations generated by chronic health conditions on psychological distress (Bisschop et al., 2004 a, b).
Only one gender difference was identified in the MF moderating model, namely that the degree of correlation between MF and the PD was higher for women than men. Another study has also found a similar gender difference between MF and depressive symptoms (Beach & al., 2003). This could be explained by the fact that women had a level of marital functioning lower than that of men at first and second time of measurement as show in table 3. This could mean that women perceive their marital relationship more frequently as a source of stress or they find less support in it and therefore their perception of MF is more in relation with PD. 
In terms of the dyadic unit of analysis, the results showed a partner effect of low amplitude of MF on the PD in both partial moderating models for older men and women. This means that the level of MF of a participant influences the level of PD of his or her spouse. The small effect size probably results from the fact that in general, participants have a good MF thereby reducing the negative effect on the PD of their partner. Nevertheless, these results show that within couples, the quality of relationships between spouses may influence the psychological functioning of their partner. Moreover, it suggests that marital distress may increase the PD of the partner. 
Some reciprocal regression coefficients between older spouses were of high magnitude, such as MF, NCHC and PD. This suggests that two persons living together maritally since a long time, influence each other in a way that there is concordance in their MF, NCHC and PD. This observation confirms and reinforces the need to take into account the dependence of data using dyadic analyses as proposed by Walker & Luszcz (2009). 
Limitations

This study has limitations which should be mentioned. For example, this study is representative of only older couples living in community and not for older couples living in an institution. Moreover, we need more longitudinal studies that include more than two times of measure. Longitudinal studies of at least three measurement times on a longer period of time could help to refine the results found in the present study. 
Clinical implications

This research, though exploratory, is likely to generate conceptual and practical applications. Clinicians can adapt and integrate new ideas to ameliorate their practice (Neilson, 2001). A better understanding of the links between the MF, NCHC, and PD provides more avenues for intervention. Namely, physical health and MF should become essential variables to consider in managing PD particularly for older couple. As shown in this research, MF can explain much of the variance in PD in older adults. Moreover, the present research indicates that the NCHC can predict PD and therefore constitutes a risk factor. Since this research has shown that MF is a moderating variable in the association between the NCHC and PD for older couples, mental service providers must pay particular attention to MF. Given that the NCHC, by definition, may increase, but rarely decrease over life, it would be appropriate that mental health professionals put more emphasis on MF in order to diminish the deleterious effects of  NCHC on PD. 
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Figure 1. Final model (M1) of the moderating effect of number of chronic 

health conditions on the relation between marital functioning and psychological distress








Figure 2. Final model (M2) of the moderating effect of marital functioning on the relation between number of chronic health conditions and psychological distress










Table 1
Goodness-of-Fit Statistics for Nested Models of Moderating Effect of Number of Chronic Health Conditions on the Relation Marital Functioning and Psychological Distress
	 
	χ2
	df
	p
	RMSEA
	90% C.I. for RMESA
	SRMR
	Comparison model
	Δ χ2

	M0
	2.56
	2
	.28
	0.03
	0.00-0.11
	0.01
	
	

	M1
	8.6
	8
	.38
	0.01
	0.00-0.06
	0.01
	M0
	1.12

	MI
	268.38
	15
	p > 0.01
	0.21
	0.19-0.23
	
	
	


Note. RMSEA index indicated how the model will be adjusted if the population covariance matrix was available; SRMR index represents the average value across all standardized residuals. A RMSEA and a SRMR value less than .08 indicated a satisfying adjustment (Bollen, 1989; Byrne, 2010). C.I. = Confidence Interval.

* p > .10, ** p < .01.

Table 2 

Goodness-of-Fit Statistics for Nested Models of Moderating Effect of Marital Functioning on the Relation Between Number of Chronic Health Conditions and Psychological Distress
	 
	χ2
	df
	p
	RMSEA
	90% C.I. for RMESA
	SRMR
	Comparison model
	Δ χ2

	M0
	0.21
	2
	.90
	0.00
	0.00-0.04
	0.01
	
	

	M1
	5.59
	8
	.59
	0.00
	0.00-0.05
	0.02
	M0
	5.38

	MI
	314.23
	15
	p > 0.01
	0.23
	0.20-0.24
	
	
	


Note. RMSEA index indicated how the model will be adjusted if the population covariance matrix was available; SRMR index represents the average value across all standardized residuals. A RMSEA and a SRMR value less than .08 indicated a satisfying adjustment (Bollen, 1989; Byrne, 2010). C.I. = Confidence Interval.

* p > .10, ** p < .01.

Table 3

Descriptive statistics on marital functioning and psychological distress among older women 

	 Variables
	Time 1
	Time 2

	
	
	
	
	

	
	Women
	Men
	Women
	Men

	
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	Marital functioninga
	116.72* 
	16.75 
	120.51*  
	14.86
	117.04*
	15.87
	120.41*
	16.16

	Psychological distressb
	13.79* 
	12.07
	9.86**
	8.82
	14.83*
	12.81
	11.01*
	9.95

	Number of chronic health conditionsc
	3.50*
	2.21
	3.22*
	2.04
	3.37
	2.19
	3.12
	2.04


a A higher score on this variable indicates less difficulty

b A higher score on this variable indicates greater difficulty

cA higher score on the variable indicates more health difficulty
*The asterisk means that gender difference base on a ANOVA with repeated measure was found for the variable at the beginning of a row and the measurement time referred to by the colone.
Table 4
Demographic Characteristics of Participants at baseline (N=394 older couples)
	Demographic characteristics
	Men
	Women

	Age (M, SD)
	75.1 (5.2)
	72.3 (6.0)

	Education (%)
	
	

	Elementary (0-7 years)
	18.3
	14.2

	Secondary (8-15 years)
	54.0
	69.0

	Post-secondary (16-30 years)
	27.7
	16.8

	Nationality (%)
	
	

	Canadian
	96.9
	96.7

	Others
	3.1
	3.3

	Marital Status (%)†
	
	

	Married
	94.5

	Common-law
	5.5

	Years of cohabitation (M, SD)
	44.8 (12.0)

	Family Income (%)
	
	

	Less than 25 000 $
	9.8

	25 000 - 35 000 $
	20.8

	Higher than 35 000 $
	60.5

	Missing
	8.9


†Note Results concerning marital status, years of cohabitation and family income were combined for men and women because they refer to conjugal unity. 
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� Abbreviations: psychological distress (PD), marital functioning (MF), NCHC (number of chronic health conditions), dyadic adjustment scale (DAS), Indice de détresse psychologique de l’Enquête de Santé Québec (IDPESQ-14). 





