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Abstract

Objective: Social isolation is highly common in late life and is associated with devastating 

mental health and physical outcomes. This study investigated whether components of social 

isolation (marital status, perceived social support, and interpersonal problems) predict change in 

depression severity over the course of a brief adherence intervention delivered in a primary care 

setting.

Method: A sample of 189 older adults with major depressive disorder were randomized to either 

an adherence intervention, ‘Treatment Initiation Program (TIP),’ or treatment as usual. Marital 

status, perceived social support and interpersonal problems were assessed at baseline. A mixed-

effects regression was used to test whether these factors predicted the change trajectory in 

depression severity over 24 weeks.

Results: Being married (F(2,176) = 6.60; p=.001), reporting higher perceived social support 

(F(2,177) = 4.70; p=.01), and fewer interpersonal problems (F(2, 176) = 4.34; p = .01) predicted 

lower depression severity on average over the course of 24 weeks.

Conclusion: Social variables such as living in partnership, perceiving others as supportive, and 

reporting few interpersonal problems may reduce older adults’ vulnerability to depression and 

enhance their ability to benefit from treatment. These findings can guide development of 

interventions that will target these social factors early in treatment to increase efficacy.

Objective

Social relationships play an important role in psychological health and wellness in late life 

(1). There is evidence that some older adults actively seek to increase their social 

engagement (e.g., neighborly socializing, religious service attendance, and volunteering) (2), 
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but many older adults are at risk for reduced social contact and social network size due to 

factors such as loss of loved ones, decreased mobility, chronic illness, retirement, living 

alone, or change in economic status (3). Loneliness among adults 60 years and older has 

been associated with 59% increased risk of functional decline (e.g., difficulty with bathing, 

eating, and general mobility) and a 45% increased risk of death (4). Additionally, older 

adults who are more isolated engage in more unhealthy behaviors such as poor diets, 

tobacco use, and heavy alcohol use (5). Lonely older adults are 1.96 times more likely to die 

within 6 years than those who report low levels of loneliness, even while controlling for 

sociodemographic characteristics, social relationships, and health behaviors (6).

There is a strong link between social connection and depression among older adults (7). 

Both the objective lack of social contact and the subjective perception of poor social 

relationships are strongly associated with major psychological morbidities and lower 

perceived quality of life among older adults (8). This study explores whether three major 

components of social relationships - marital status, perceived social support, and 

interpersonal problems - are related to depression severity and treatment response among 

depressed older adults treated in primary care.

One’s marital status can factor into the degree of social isolation that an older adult 

experiences. Individuals who were previously but are no longer married (widowed, divorced, 

or separated) are lonelier those who are married or have never married (9). Research has 

shown that married older adults have lower rates of depression (10). There is evidence that 

marital status predicts the rate of change in depressive symptoms over time and that changes 

in marital status are associated with the trajectory of depression (11). Among patients with 

less severe depression, being married predicted early recovery for outpatients in community-

based mental health settings (12). Furthermore, high levels of engagement with supportive 

individuals may serve as a protective factor. Engagement in rewarding activities with 

significant others predicts reduction in depression severity in “Engage,” a behavioral 

activation therapy for depression (13, 14).

The degree to which one feels supported, cared for and connected to others (perceived social 

support) (15) is significantly associated with positive psychological health outcomes (16). 

The subjective quality of one’s social relationships has an even greater impact on depression 

in late life than the objective quantity of social contact (17). Low perceived social support 

has been found to be a unique risk factor for depressive symptoms among middle-aged and 

older adults, distinct from demographic and psychosocial risk factors (18). In a longitudinal 

study, loneliness predicted increases in depressive symptomatology over five years, and this 

association is not attributed to initial depression severity, demographic variables, objective 

social isolation, stress, general negative affectivity, or social support (19). Low perceived 

social support also predicts poorer response to psychosocial interventions for late-life 

depression (20). In a treatment study, perceived positive social support was associated with 

decreased depression over time for a placebo group but not in treatment groups receiving 

antidepressants or psychotherapy (21).

Depressed individuals tend to experience difficulties in interpersonal relationships due to the 

association of depression with social deficits such as poor social skills, excessive 
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reassurance seeking, and negative social behaviors (22). Individuals with more severe 

depressive symptoms have been found to have poorer recall of socially rewarding words, 

which suggests that the negativity bias of depressed individuals extends to how they process 

social information (23). There is also evidence that depressive symptoms interfere with 

judgments about the adequacy of social interaction (24), which may contribute to low 

perceived social support. “Interpersonal problems” refer to one’s reported difficulties in 

social relationships, such as confrontational interactions or perceived social rejection. 

Interpersonal problems predict poorer outcome to psychosocial interventions among patients 

with depression (25). Those with dominant social behavior or a more rigid interpersonal 

style demonstrate less change in symptom severity following evidence-based psychotherapy 

for depression (26). Among less severely depressed individuals, interpersonal problems 

independently predicted early recovery over 12 weeks of outpatient treatment in community-

based mental health settings (12). Personality traits may impact treatment outcome via their 

influence on the therapeutic alliance among patients with major depressive disorder (27).

This study investigated the impact of marital status, perceived social support, and 

interpersonal problems on depression severity and treatment response among older adults. 

We present a secondary data analysis of a randomized controlled trial for the Treatment 

Initiation Program (TIP), a brief psychosocial intervention designed to improve 

antidepressant adherence among middle aged and older adults with a newly initiated 

prescription by a primary care provider (28). The primary outcome of the initial study found 

that TIP patients were three times more likely to be at least 80% adherent to their 

antidepressant at both 6 and 12 weeks. TIP did not significantly impact depressive 

symptoms compared to treatment as usual over the course of the study. However, patients 

showed a significant earlier reduction in depressive symptoms. Additional analyses found 

that greater adherence, but not adequate medication dosage, was associated with the 

likelihood of treatment response (29). The current investigation expands on these findings by 

exploring social predictors of treatment response. We hypothesized that patients with greater 

social connection as measured by marital status, perceived social support, and fewer 

interpersonal problems would show lower depression severity. Additionally, we 

hypothesized that individuals who are more socially connected would benefit more from 

interventions and demonstrate greater improvement in depressive symptoms. Given that both 

the intervention and treatment as usually were equally effective in reducing depression 

severity, we did not predict differential treatment effects. Findings from this study can better 

inform the role of social interaction on depression severity and treatment interventions.

Methods

Study Design

Potential patients for the study were identified at participating primary care sites and 

recruited within 10 days of receiving a prescription for an antidepressant. Patients who met 

eligibility criteria during the baseline assessment were randomized 1:1 (stratified by site) to 

either the TIP intervention or to treatment as usual, which involved routine monitoring by 

the primary care provider (PCP). The two site principal investigators oversaw the conduct 

and data analysis of the trial and data with an annual review by an independent data and 
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safety monitoring board. This study was supported by the Weill Cornell Medicine and 

University of Michigan Institutional Review Boards. Additional details on the study design 

can be found in Sirey et al., 2017.

Patients

Patients were consecutively recruited from January 2011 through December 2014 from two 

primary care practices in New York and Michigan. All patients had been newly prescribed 

an antidepressant by their PCP for depressive symptoms. Patients were excluded if they had: 

(1) active suicidality; (2) current substance abuse, bipolar disorder, or psychosis; (3) 

significant cognitive impairment (MMSE<23); (4) terminal illness or current chemotherapy; 

or (5) an inability to communicate in English.

Measures

Research assessments were conducted at baseline, 6, 12 and 24 weeks by trained research 

assistants blind to group assignment.

Marital Status.—Marital status was categorized as married (n=83; 43.9%), never married 

(n=25; 13.2%), no longer married (n=53; 28%), and widowed (n=28; 15%). Those who are 

no longer married include patients who were separated or divorced.

Perceived Social Support.—The Duke Social Support Index (DSSI) is a self-report 

scale that measures multiple dimensions of social support. It has been found reliable and 

internally consistent in samples of community-dwelling older adults, and it has been used 

extensively in studies of aging (30). In this study, patients completed the 8-item “Perceived 

Social Support” subscale measuring perceived social support, which has been found to be 

associated with depression (31). Items include questions such as: “Do you feel you have a 

definite role (place) in your family and among your friends?” and “Can you talk about your 

deepest problems with at least some of your family and friends?”.

Interpersonal Problems.—The Inventory of Interpersonal Problems is a self-report used 

to measure the extent to which individuals present with problems in interpersonal 

relationships (32). Items include questions such as: “I fight with other people too much” and 

“I am too sensitive to rejection.” The abbreviated version used in this study (IIP-15) has 

been shown to be a reliable and valid screening tool in identifying common interpersonal 

dysfunction that cuts across personality disorder diagnoses (33). IIP scores were included in 

our model as continuous variables.

Mental Status.—The Mini-Mental State Examination (MMSE; (34)) is a screening test 

widely used to identify cognitive impairment among older adults. It covers a range of 

cognitive domains and is widely administered to determine eligibility in older adult studies 

(e.g., (14)).

Depression.—Depressive symptoms were measured using the Hamilton Depression 

Rating Scale (HAM-D; (35)), a semi-structured interview to determine depression severity. 

The HAM-D is the most widely used clinician-administered depression assessment scale. A 
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meta-analytic review of its use in studies between 1960–2008 found it to be a reliable 

assessment of depression with good overall levels of internal consistency, inter-rater and 

test-retest reliability (36).

Adherence.—Adherence was measured using the Brief Medication Questionnaire (BMQ), 

is a self-report measure, validated against medication event monitoring system (MEMS) 

caps data, and used extensively in studies of older adults (37, 38). Adequate antidepressant 

adherence was defined as 80% adherence to assure that a majority of doses are taken to 

achieve a biological effect (39). Patients were considered adherent if they were taking the 

prescribed antidepressant medication 80%−100% of the time at both the 6th and the 12th 

week of follow-up. Patients who discontinued their antidepressant were classified as non-

adherent.

Statistical Analyses

We used mixed-effects regression to model the trajectory of depression severity (HAMD 

scores) over 24 weeks. We investigated whether the variables of interest (perceived social 

support, marital status, and interpersonal problems) at baseline predicted trajectory of 

change in depression severity over time. Perceived social support (Duke Subjective Support 

Subscale) and interpersonal problems (IIP total score) were converted from continuous to 

categorical variables for the purpose of post-hoc comparisons and visualization. Each 

variable included three levels: a) low (<1 SD below the mean); b) moderate (> 1 SD below 

the mean and <1 SD above the mean); c) high (>1 SD above the mean). Our model included 

both main effects and predictor*time interaction for all predictors of interest. We then ran all 

models with predictors as continuous variables to ensure results were equivalent. The model 

included fixed effects for time and predictors of interest. We initially included fixed effects 

for treatment condition (TIP vs. TAU) and treatmentXtime interaction as well as for site and 

siteXtime. These effects were not significant and thus excluded from the final model. The 

lack of treatment effect on depression outcomes is in line with our previous reports of 

equivalent treatment response for TIP and TAU (28, 29). The final model included three 

main effects and interaction terms for subjective support*time, marital support*time, and IIP 

score*time. We also included a subject-specific random intercept. We adjusted the model for 

several potential covariates: cognitive functioning (MMSE), age, and gender. Additionally, 

given previous reports showing that higher adherence was associated with treatment 

response in this sample (28), we included adherence in our analysis. All analyses were 

conducted in R Statistical Software (40).

Results

Demographics and clinical characteristics of our sample are described in Table 1. Mixed-

effects model showed overall improvement in depression severity over time (F(3,553) = 

23.71, p<.001; η2 = 0.11, CI[0.07,0.15]) across both treatment groups. As hypothesized, the 

main effects were significant for our three predictors of interest, showing that reporting 

greater perceived social support (F(2,177) = 4.70; p=.01, η2 = 0.05, CI[0.01,011]; Figure 1); 

being married (F(2,176) = 4.71; p=.003, η2 = 0.07, CI[0.02,0.13]; Figure 2); and reporting 

less interpersonal problems (F(2, 176) = 4.34; p = .01, η2 = 0.04, CI[0.00, 0.10]; Figure 3) 
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significantly predicted lower depression severity. Predictor*time interaction terms were not 

significant for the three predictors of interest (see Supplemental Materials for exploratory 

post-hoc comparisons of interaction terms). Significant covariates included age (F(1,177) = 

12.85, p <.001, η2 = 0.07, CI[0.02,0.14], cognitive functioning (MMSE score; F(1,177) = 

8.43; p = .004, η2 = 0.05, CI[0.01,0.11]), and adherence (F(1,176) = 9.94, p = .001, η2 = 

0.05, CI[0.01,0.12]).

Discussion

In this study we examined whether three aspects of social connection measured at the onset 

of antidepressant treatment for depressed older adults treated in a primary care setting 

predicted depression severity. Our results show that being married, reporting higher 

perceived social support, and fewer interpersonal problems were all predictors of lower 

depression severity on average over the course of 24 weeks. Effect sizes for these effects 

were in the medium range and clinically meaningful in this sample. Given that the 

intervention in this study was brief (including 3 sessions over 6 weeks), our results suggest 

that greater social connection predicts sustained gains from intervention and continued 

reduction in depression over time. These findings suggest that living in partnership, 

perceiving others as supportive, and exhibiting low levels of interpersonal problems are all 

protective factors for depressed middle-aged and older adults. Additionally, our results 

suggest that brief interventions can significantly improve depression severity among older 

adults who suffer from social isolation.

The results of this study are consistent with existing literature on the relationship between 

social connection and depression in late life. The positive benefits of marriage have been 

long documented, especially for men (41). These include healthier behaviors, reduced 

mortality, and greater household wealth. When partnership is considered on a continuum, 

higher levels of social attachment are associated with lower levels of psychological distress 

(42). In addition, the subjective perception of social support is strongly associated with 

depressive symptoms and has been shown to have more influence on wellbeing than the 

quantity of social contacts (1, 31, 43). Finally, there is a high association between depression 

and interpersonal problems, with estimates of comorbid depression and personality 

pathology among older adults ranging from 24% (44) to 61% (45). Higher levels of 

interpersonal problems may interfere with the ability to form stable relationships and 

contribute to increased distress in response to aging-related stressors. Personality pathology 

is also associated with poorer treatment outcomes and increased likelihood of depressive 

relapse after treatment (46).

There are several limitations to this study. First, the study did not include patients who 

refused to accept a prescription or those who had failed an earlier antidepressant trial. As a 

secondary data analysis, this study was limited by the availability of variables reflecting 

social connection. Additional measures of objective social contacts, loneliness, and 

interpersonal functioning would allow for a more robust investigation. Future studies should 

consider using longitudinal modeling approaches to explore other factors that may impact 

the trajectory of change in depression severity over time. Additionally, given that interaction 
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effects in our study were not significant, post-hoc analyses should be considered exploratory 

and interpreted with caution, pending replication in other studies.

Our findings suggest that assessment of components of social interaction such as marital 

status, perceived social support, and interpersonal problems can inform our understanding of 

who is best positioned to benefit from treatment. Primary care providers have a unique 

opportunity to identify depression among isolated older adults whose symptoms may remain 

otherwise undetected. In this setting social isolation and poor social relationships could 

prompt the assessment of depressive symptoms, and in turn, maintaining high quality social 

contact should be recommended as part of depression treatment in addition to antidepressant 

adherence. Although the overall symptom severity was higher for older adults with low 

social connection, there is still evidence that depression interventions in primary care can 

lessen the severity of symptoms in isolated individuals. Depression treatment for older adults 

should include recommendations and interventions to improve social engagement.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Perceived Social Support as a Predictor of Change in Depression Severity Over 24 Weeks

Note. HAMD = Hamilton Depression Severity Scale. Plot includes mean scores with 95% 

confidence interval. High scores on the IIP represent high interpersonal distress. IIP scores 

were included in the model as continuous variables. For visualization purposes, we divided 

the variable to three levels here: High (>1 SD above the mean); Moderate (<1 SD above the 

mean and >1 SD below the mean); and Low (>1 SD below the mean).
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Figure 2. 
Marital Status as a Predictor of Change in Depression Severity over 24 Weeks

Note. HAMD = Hamilton Depression Severity Scale. Plot includes mean scores with 95% 

confidence interval. Marital Status was included in the model as a categorical variable with 3 

levels: married; never married; no longer married or widowed.
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Figure 3. 
Interpersonal Problems as a Predictor of Change in Depression Severity over 24 Weeks

Note. HAMD = Hamilton Depression Severity Scale. Plot includes mean scores with 95% 

confidence interval. High scores represent high interpersonal distress. IIP scores were 

included in the model as continuous variables. For visualization purposes, we divided the 

variable to three levels here: High (>1 SD above the mean); Moderate (<1 SD above the 

mean and >1 SD below the mean); and Low (>1 SD below the mean).

Woods et al. Page 12

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2022 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Woods et al. Page 13

Table 1.

Baseline Demographics and Clinical Characteristics of the Sample (N = 189)

Demographics and Clinical Characteristics No. (%)

Age (mean, SD), y 67.15 (8.34)

Female 134 (70.1)

Hispanic 24 (12.6)

Race/ethnicity

 Black 35 (18.5)

 White 134 (70.8)

 Asian 8 (4.2)

 Other 12 (6.3)

Marital status

 Never married 25 (13)

 Married 83 (44)

 No longer married 53 (28)

 Widowed 28 (15)

Educational level, mean (SD), y 14.5 (3.0)

Employment status

 Full- or part-time 46 (24.3)

 Unemployed or on disability 35 (25.1)

 Retired 106 (56.0)

Baseline DSSI, perceived social support subscale 17.1 (3.35)

Baseline IIP 13.72 (8.01)

Baseline HAM-D score 18.3 (9.77)

MMSE score, mean (SD) 27.8 (2.0)

Note. DSSI = Duke Social Support Index; IIP = Inventory of Interpersonal Problems; HAM-D = Hamilton Depression Rating Scale; MMSE = 
Mini-Mental State Examination
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