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Abstract

Objectives—To explore relations between loneliness and self-rated health among diversely-aged 

African American adults.
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Methods—Associations between loneliness and self-rated health were investigated using 

covariate-adjusted linear regression models. Perceived social support was examined as a 

moderator. The potential indirect effects of stress and/or depressive symptoms were examined 

using nonparametric bootstrapping procedures.

Results—Greater loneliness was associated with poorer self-rated health (p = 0.008), and social 

support did not moderate. Stress and depressive symptoms yielded significant indirect effects in 

single and multiple mediator models (p values ≤ .05).

Conclusions—Loneliness may contribute to poorer health among African Americans. Results 

suggest that greater stress and depressive symptoms might underlie these associations, but 

longitudinal studies are needed to assess causal relations.
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Loneliness is characterized as a distressing feeling that is attributable to a disconnection 

between one’s desired versus one’s actual social relationships.1 Loneliness appears to be 

highly prevalent; for example, as many as 20% to 39% of older adults report feelings of 

loneliness at any given time.2,3 These numbers are concerning given that loneliness has been 

associated with a host of undesirable physical and psychological health consequences. For 

example, loneliness has been associated with a reduction in physical activity,4 increased 

systolic blood pressure,5 daytime dysfunction and impaired sleep,6 anxiety,7 and depressive 

symptoms.8–10 Loneliness is associated with undesirable social factors as well, including 

poor communication decoding within interpersonal interactions.11 Furthermore, a negative 

relationship between loneliness and self-rated health has been frequently reported within the 

literature.12–14

Self-rated health is obtained by asking individuals to assess their own health status or to 

compare their health with their same aged peers.15 Although subjective in nature, self-rated 

health is of interest because it is one of the most frequently employed health indicators in 

empirical studies and is considered one of the best indictors of mortality.16 Although the 

physical and psychological health consequences of loneliness on self-rated health are 

understood, most studies in this area were conducted among aging and majority White 

samples, which limits the generalizability of these findings to other populations. Therefore, 

additional research on the associations of loneliness and self-rated health among diversely 

aged and racial/ethnic minority groups is recommended.

African Americans are important to study when assessing the impact of loneliness on self-

rated health, given the numerous health disparities experienced by this ethnic group. For 

example, African Americans have the earliest onset of hypertension and develop high blood 

pressure at a higher rate than other ethnic groups.17 African American women have higher 

breast cancer mortality rates than women of all other ethnic groups; for example, they are 

40% more likely to die of breast cancer than White women.18 Similarly, African American 

men have higher incidence and mortality rates for several cancers as compared with Whites 

and Hispanics (eg, lung and prostate cancer).19–21 These health disparities are also reflected 
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in self-rated health, with African Americans over the age of 50 rating themselves as having 

poorer health on average than their White counterparts.22 Studies have indicated that a 

variety of characteristics, such as depressive symptoms, smoking, and less education, were 

associated with poorer self-rated health23 and self-rated health trajectories24 among African 

Americans. However, to our knowledge, no previous studies have examined the association 

of loneliness and self-rated health among African Americans of any age group. Such an area 

may be fruitful to explore, given the links between loneliness and poorer self-rated health 

among aging adults and majority White samples.12–14 Moreover, a better understanding of 

the various determinants of poorer self-rated health endorsed by African Americans might 

be helpful for targeting or adapting interventions to reduce disparities in health.

Many African American families benefit from a unique social structure. For example, as a 

result of cultural, social and economic factors, African Americans have commonly relied on 

extended family and informal networks as a source of support.25 Previous studies have 

found that the level of perceived social support experienced by African Americans has been 

associated with a variety of physical and psychological health outcomes. For example, 

greater social support has been linked with greater subjective life expectancy.26 Moreover, 

social support played a moderating role in the relations between optimism and psychosocial 

functioning in one study,27 and discrimination and distress in another.28 The positive effects 

of social support on various health outcomes may reflect that social support facilitates 

engagement in health promoting behaviors such as exercise, eating right, and not smoking; 

as well as greater adherence to medical regimens.29,30 However, the extent to which 

perceived social support might buffer an association between loneliness and self-rated health 

among African Americans is not known. Loneliness has been linked with minimal 

availability of social support in general,31 but perceived social support may still vary 

substantially among those experiencing loneliness.32

Conceptual models, such as the one proposed by Cacioppo and colleagues, outline the 

psychological and social consequences of loneliness and the negative impact it ultimately 

has on health.8,33 Consistent with this conceptual model, several studies support associations 

between loneliness and anxiety,7 loneliness and stress,34,35 and loneliness and 

depression.36,37 Likewise, there has been significant support for the role of anxiety/stress 

and depression on negative health outcomes38,39 and poorer self-rated health23,39–41 in the 

literature. However, to our knowledge, no previous studies have examined whether 

perceived stress and depressive symptoms account for the associations of loneliness and 

self-rated health. A better understanding of this association might be particularly important 

when studying African Americans, given their exposure to various social stressors (eg, 

discrimination and oppression) that have been found to negatively impact mental and 

physical health.42,43 For example, it is possible that African Americans who experience 

loneliness may be at a greater risk of psychological distress and negative health outcomes 

due to the psychologically taxing processes associated with both loneliness and other social 

stressors.

The current study examined associations between loneliness and self-rated health among a 

large sample of African American adults and investigated whether these associations were 

moderated by perceived social support. Based on the literature, we hypothesized that greater 
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loneliness would be associated with poorer self-rated health, even after controlling for the 

influence of sociodemographics and depressive symptoms. We also hypothesized that social 

support would moderate these associations, such that the expected inverse relation between 

loneliness and self-rated health would be attenuated among those reporting greater social 

support. A secondary aim of this study was to assess if the expected association between 

loneliness and self-rated health was mediated by elevated stress and/or depressive 

symptoms. We hypothesized that higher levels of stress and depression would help to 

explain the relationship between loneliness and self-rated health.

METHODS

Participants and Procedures

Data were from the second year of a longitudinal cohort study focused on African American 

health. Data from this wave were analyzed because it represented the first year that 

loneliness was assessed. Participants represented a convenience sample originally recruited 

into the cohort study from a large Methodist mega-church in Houston, Texas. Recruitment 

strategies included printed and televised media within the church and in-person solicitation 

during church services and at a church health fair. Recruitment took place in the fall of 

2008. Individuals were eligible to participate if they were ≥18 years old, residents of the 

Houston area, had a functional telephone number, and attended church.

Following enrollment, participants (N = 1501) completed the first wave of data collection. 

Approximately one year later, they were contacted via e-mail, phone, and/or mail to 

participate in the second wave. In total, 1375 participants (91.6% of the original sample) 

participated in the second wave. As with the first wave, surveys were completed in person at 

the church. Participants viewed questionnaire items on a computer screen and entered 

responses into the computer using the keyboard, and they were compensated with a $30 gift 

card following survey completion. Only participants with complete data on the measures 

described below (N = 1343, 89.5% of the original sample) were included in the current 

study. Data for the second wave were collected between January and August 2010.

Measures

Sociodemographics—Sociodemographics included age, sex, partner status (married/

living with partner or single/widowed/divorced), total annual household income (<$40,000, 

$40,000–79,999, or ≥$80,000), educational level (<Bachelor’s degree, Bachelor’s degree, or 

≥Master’s degree), and employment status (employed or unemployed).

Loneliness—Loneliness was assessed using a 3-item scale that asks respondents to 

indicate how often they “feel that [they] lack companionship,” “feel left out,” and “feel 

isolated from others.”44 Response categories were 1=hardly ever, 2=some of the time, and 

3=often. Total scores could range from 3 to 9, with higher scores indicative of greater 

perceived loneliness. Cronbach's alpha for the 3-Item Loneliness Scale in this sample was 

0.80.
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Social support—Social support was measured using the Interpersonal Support Evaluation 

List (ISEL).45 The ISEL is a 12-item measure of functional social support that assesses the 

perceived availability of appraisal, tangible, and belonging types of support. Appraisal 

support items assess the availability of someone to talk with about problems and include: “I 

feel that there is no one I can share my most private worries and fears with.” Belonging 

support items assess the availability of people with whom one can do activities and include: 

“I don't often get invited to do things with others.” Tangible support items assess 

instrumental aid and include: “If I were sick, I could easily find someone to help me with 

my daily chores” (reverse scored). Response options for each item were as follows: 

1=definitely true, 2=probably true, 3=probably false, and 4=definitely false. Total scores 

could range from 12 to 48, with higher scores indicative of greater social support. 

Cronbach's alpha for the ISEL-12 in this sample was 0.84.

Perceived stress—The Perceived Stress Scale-4 (PSS-4) was used to assess perceived 

stress.46 The PSS-4 is a 4-item self-report scale that was designed to assess the degree to 

which respondents find their lives to be stressful. The PSS-4 asks respondents to indicate 

how often they experienced certain situations, such as “In the last month, how often have 

you felt that you were unable to control the important things in your life?” and “In the last 

month, how often have you felt that things were going your way?” (reverse scored). 

Response categories were: 0=never, 1=almost never, 2=sometimes, 3=fairly often, and 

4=very often. Responses were summed with a potential range of 0 to 16, where higher 

scores are indicative of greater perceived stress. Cronbach's alpha for the PSS-4 in this 

sample was 0.73.

Depressive symptoms—The Center for Epidemiological Studies Depression 10-item 

scale (CESD-10) was used to assess depressive symptoms.47,48 The CESD was developed to 

measure depressive symptoms in community non-clinical populations, and assesses the 

degree of depressive symptoms experienced over the past week. It includes items such as “I 

was bothered by things that usually don’t bother me,” and “I felt hopeful about the future” 

(reverse scored). Response categories were: 0=rarely or none of the time (< 1 day), 1=some 

or a little of the time (1–2 days), 2=occasionally or a moderate amount of time (3–4 days), 

and 3=all the time (5–7 days). Responses were summed with a potential range of 0 to 30, 

where higher scores are indicative of more depressive symptoms. Cronbach's alpha for the 

CESD-10 in this sample was 0.54.

Self-rated health—Self-rated health was assessed with a single item asking participants to 

rate their health in general, with 5 response options: 1= poor, 2=fair, 3=good, 4=very good, 

and 5=excellent. Research suggests this item is a reasonable substitute for multi-item 

measures and has good psychometric utility for the assessment of general health.15,49–54

Data Analysis

Preliminary analyses assessed participant characteristics using frequencies and descriptive 

statistics. A preliminary linear regression analysis was conducted to explore the relations 

between each sociodemographic variable and loneliness while controlling for the other 

sociodemographic variables.
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Three linear regression models were conducted to assess the association between loneliness 

and self-rated health. The first model was adjusted for the covariates of age, sex, partner 

status, income, education, and employment status, and the second model was additionally 

adjusted for depressive symptoms. A final model added an interaction term along with the 

main effects of social support and all covariates to examine whether the association between 

loneliness and self-rated health was moderated by perceived social support.

Finally, the indirect effects of loneliness on self-rated health through stress and depressive 

symptoms were assessed using 2 single mediation models for stress and depressive 

symptoms, respectively, and a multiple mediator analysis that included both stress and 

depressive symptoms in the same model. Indirect effects were tested using a non-parametric, 

bias-corrected bootstrapping procedure.55 The bootstrapping procedure generated an 

empirical approximation of the sampling distribution of the product of the estimated 

coefficients in the indirect paths using 5000 resamples from the data set. Indirect effect 

models were adjusted for sociodemographics, including age, sex, partner status, income, 

education, and employment status.

All analyses were performed using Statistical Analysis Software version 9.3 (SAS Institute, 

Cary, NC). The statistical significance level was set at p ≤ .05.

RESULTS

Preliminary Analyses

Participants were 46.5 (±12.7 years) years old on average and were predominately women 

(76.3%). The age distribution of the sample was as follows: 18–25 (6.6%), 26–35 (13.4%), 

36–45 (23.6%), 46–55 (32.1%), 56–66 (19.8%), and 67–87 (4.5%). Three quarters of 

participants were employed, 51.1% reported at least a Bachelor’s Degree, and 37.7% 

reported an annual household income of at least $80,000. Participant characteristics are 

displayed in Table 1. In this sample, 7.4% reported excellent health, 33.6% reported very 

good health, 44.5% reported good health, 13.0% reported fair health, and 1.5% reported 

poor health.

Results of a preliminary analysis assessing differences in loneliness as a function of 

sociodemographic variables are shown in Table 2. Controlling for the other 

sociodemographic variables, results indicated that women reported significantly greater 

loneliness than men (means = 4.6 versus 4.1), those without partners reported significantly 

greater loneliness than those who had partners (means = 4.9 versus 4.0), and those with 

annual incomes less than $40,000 a year reported significantly greater loneliness than those 

with annual incomes of $80,000 or more (means = 4.9 versus 4.2).

Main Analyses

Results indicated that greater loneliness was associated with poorer self-rated health in 

analyses adjusted for sociodemographics (p < .0001). See Table 3. Further adjusting this 

model for depressive symptoms did change the pattern of results (β=−.043, SE=.016, t = 

−2.67, p = .008). Social support was not a significant moderator of the association between 

loneliness and self-rated health (p = .818).
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Indirect Effect Analyses

In single mediator models, stress and depressive symptoms each yielded significant indirect 

effects in the association between loneliness and self-rated health (p values ≤ .05; see Table 

4). Greater loneliness was associated with greater perceived stress (β=.747, SE=.515, t = 

15.63, p < .0001) and more severe depressive symptoms (β=1.034, SE=.055, t = 18.87, p < .

0001), and greater stress and more severe depressive symptoms were each associated with 

poorer self-rated health (stress: β=−.063, SE=.008, t =−7.80, p < .0001; depressive 

symptoms: β= −.054, SE=.007, t = −7.60, p < .0001). Additionally controlling for depressive 

symptoms in the indirect effect model for stress yielded similar results (β= −.010, SE=.003, 

CIs.95 = −.0180, −.0049).

Although stress and depressive symptoms are conceptually distinct, they were significantly 

correlated (r = .66, p < .01). A multiple mediator analysis was conducted to take into 

account any shared variance. Results indicated that stress and depressive symptoms were 

independently as well as jointly significant mediators of the total effect (p values ≤ .05; see 

Table 4 and Figure 1). Again, greater loneliness was associated with greater stress and more 

severe depressive symptoms, and greater stress and more severe depressive symptoms were 

associated with poorer self-rated health.

DISCUSSION

To our knowledge, this study was the first to investigate the association between loneliness 

and self-rated health among a large and diversely aged African American sample. As 

hypothesized, loneliness was negatively associated with self-rated health over and above the 

influence of several sociodemographic variables. Moreover, the association between 

loneliness and self-rated health remained significant after depressive symptoms were taken 

into account. This finding provides further support for the negative association between 

loneliness and self-rated health and extends those relations to a diversely aged, 

predominately female sample of African American mega-church attendees.

Although religiosity has been linked to less loneliness in previous research among the 

elderly, the current study suggests that mega-church attendees are not immune from 

experiencing loneliness, and that loneliness may be implicated in African Americans’ poorer 

self-rated health.56 Therefore, it may be helpful to provide and integrate interventions to 

address loneliness within the church setting to help attenuate the potential effects of 

loneliness on health. Previous research suggests that interventions to address loneliness 

might include improving social skills, developing strategies to enhance social support, and 

increasing opportunities for social interaction.7,11 These issues seem potentially addressable 

within a church setting through support groups, Bible study, and other ministry efforts. 

Openly discussing the subject of loneliness within these platforms may lessen any 

stigmatizing feelings associated with experiencing loneliness. In addition, previous studies 

suggest that loneliness interventions might also entail the correction of maladaptive thinking 

(eg, negative attributions) via a more formalized intervention, such as cognitive-behavioral 

therapy.57 This type of intervention may be especially relevant for persons who have co-

morbid depressive symptomology. This may be accomplished via referral to community 

mental health professionals; however, since church members often seek out the leaders of 

Fisher et al. Page 7

Am J Health Behav. Author manuscript; available in PMC 2016 February 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



their church for both spiritual and personal problems,58 equipping the clergy with the 

appropriate skills to create and implement tailored mental health-behavior interventions (eg, 

cognitive restructuring exercises) might also be useful. Because some African Americans 

may consider loneliness and affective symptomatology to be the result of a loss of faith,59 

clergy have an important role to play in de-stigmatizing loneliness and helping parishioners 

overcome various barriers to seeking help.

Interestingly, perceived social support was not supported as a moderator of the relationship 

between loneliness and self-rated health. This finding is contrary to results from previous 

studies in the area.60–62 However, it may be that the relationship between loneliness and 

social support is more dependent on the perceived quality of social support rather than its 

presence.63 Therefore, it may be that satisfaction with social support (not assessed in this 

study) may matter more in the association between loneliness and self-reported health than 

the mere availability of social support. This may be especially true among African 

Americans, who tend to benefit from a large and extended familial social structure,25 

making the availability of social support less of a concern than might be the case with 

Whites. In addition, a previous study found that men and women have differences in the 

relational provisions that were linked with loneliness. For example, whereas men may feel 

lonely if they perceive a deficit in the social integration offered by relationships, women feel 

lonely if they feel that their relationships lack attachment.31 Therefore, men and women may 

perceive social support differently and may need varying relationship qualities to feel 

supported. These suppositions may provide direction for future research.

The current study also provides support for the potential role of stress and depressive 

symptoms in the association between loneliness and self-rated health. This finding suggests 

that interventions to reduce stress and depressive symptoms may be a helpful approach for 

reducing the potential effects of loneliness on self-rated health. This may be accomplished 

via formal referrals to community treatment professionals, and facilitated by the sponsorship 

of workshops and presentations in the church setting focused on psychoeducational 

information about mental health problems, its health-related sequelae, and empirically-based 

treatment options. Because mental health treatment may be more stigmatizing among 

African Americans compared to Whites,64 discussing psychological distress and associated 

treatment options within the church setting may feel less threatening than when introduced 

in other settings (eg, the physician’s office). However, these suggestions are speculative and 

require additional research. Future research should also investigate the role of stress and 

depressive symptoms in the association between loneliness and self-rated health using 

longitudinal designs (eg, cross-lagged panel designs, 2-dimensional modeling) to capture 

temporal processes and causal relations.

Limitations of the current study include the cross-sectional design, which precludes causal 

assumptions. Additionally, while this study extends the literature through the use of a large 

and diversely aged African American sample, the participants of the study were all attendees 

of a large Methodist church. Since this sample represents a subset of the larger African 

American population, results may not generalize to the larger African American population, 

as there may be substantive differences among African Americans who attend church, those 

who do not attend church and those who ascribe to varying faiths and denominations. 
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Another limitation of the study is the low internal consistency produced by the depressive 

symptoms measure (CESD-10). While previous studies have used the CESD with an African 

American population and produced a more acceptable Cronbach’s alpha,65,66 clinical 

research has found that African Americans may exhibit atypical depressive 

symptomology,67 which may have influenced our results. In addition, this study’s use of the 

10-item version of the CESD as opposed to the 20-item scale may have led to the less than 

desirable reliability. Regardless, the validity of these results should be considered in light of 

the reliability weaknesses of the CESD in this sample. However, given the dearth of 

research assessing relations between loneliness, depression, and self-rated health among 

African Americans, these results may at least provide direction for future work. Moreover, 

future research can expand upon the information obtained from this study by including a 

more diverse sample in future studies. While African Americans are a specific minority 

group, they are not representative of every minority group; therefore, more studies using 

other populations would lend additional support for the association between loneliness and 

self-rated health. Despite the fact that this sample identified as being primarily healthy, an 

association was still found between loneliness and self-rated health. While this provides 

stronger support for the connection between the 2 variables, an association between 

loneliness and health among African American groups and other ethnic minorities who are 

less healthy should be explored. In addition, future studies might compare relations between 

racial/ethnic groups, incorporate qualitative research to better understand how individuals 

experience loneliness and evaluate their health status, and use longitudinal designs to further 

extend the literature in this area. Finally, the current study investigated only 2 potential 

mediators of the relation between loneliness and self-rated health, and the variance 

accounted for by these psychosocial factors is likely to be low, as is commonly the case in 

behavioral research. Future work should strive to develop and evaluate more comprehensive 

conceptual frameworks to explain the noted associations.

In summary, the current study may be the first to examine the relationship between 

loneliness and self-rated health, as well as explore the moderating effect of social support 

and the indirect effects of stress and depressive symptoms, among a sample of African 

American church attendees. Results support a link between greater loneliness and poorer 

self-rated health that may be attributable, at least in part, to stress and depressive symptoms. 

This study extends the existing literature and suggests directions for future intervention 

research. However, additional studies are needed in order to add greater depth to our 

understanding of the association between loneliness and self-rated health, potentially by 

examining more comprehensive conceptual models and using longitudinal data.
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Figure 1. 
Hypothesized Conceptual Model of the Direct (c’ path) and Indirect Effect (ab paths) of 

Loneliness on Self-rated Health through Proposed Mediators

**p ≤ .0001, *p < .05

Note.

Mediational results presented in Figure 1 represent those from the multiple mediator 

analysis.

Fisher et al. Page 13

Am J Health Behav. Author manuscript; available in PMC 2016 February 22.

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

Fisher et al. Page 14

Table 1

Participant Characteristics

Participant Characteristics

Total Sample

N = 1343

Mean (Std) N [%]

Age 46.5 (12.7) -

Sex

  Female - 1025 [76.3]

  Male - 318 [23.7]

Education

  < Bachelor’s Degree - 656 [48.8]

  Bachelor’s Degree - 406 [30.2]

  ≥ Master’s Degree - 281 [20.9]

Income

  < $40,000 - 344 [25.6]

  $40,000–79,999 - 493 [36.7]

  ≥ $80,000 - 506 [37.7]

Partner status

  Married/Living with partner - 606 [45.1]

  Single/Widowed/Divorced - 737 [54.9]

Employment status

  Employed - 1008 [75.1]

  Unemployed - 335 [24.9]

Self-rated Health 3.3 (8.6) -

Loneliness 4.5 (1.6) -

Stress 4.6 (3.0) -

Depressive Symptoms 9.2 (3.6) -

Social Support 38.9 (4.7)

Note.
Std = standard deviation. Loneliness = The 3-Item Loneliness Scale; Stress = Perceived Stress Scale; Depressive Symptoms = Center for 
Epidemiological Studies Depression 10-item scale; Social Support = The Interpersonal Support Evaluation List 12-item scale.
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Table 2

Adjusted Relations of Sociodemographics and Loneliness

Unstandardized
Coefficients

Variables β Std. Error t p

Age −.00 .00 −.09 .93

Sex

  Female .23 .10 2.27 .02

  Male (REF)

Education

  < Bachelor’s Degree (REF)

  Bachelor’s Degree −.08 .10 −.76 .44

  ≥ Master’s Degree −.08 .12 −.66 .51

Income

  < $40,000 (REF)

  $40,000–79,999 −.22 .12 −1.90 .06

  ≥$80,000 −.36 .13 −2.76 <.01

Partner status

  Married/Living with partner −.77 .10 −8.06 <.001

  Single/Widowed/Divorced (REF)

Employment status

  Employed .14 .10 1.33 .18

  Unemployed (REF)

Note.
Results represent relations between each sociodemographic variable and loneliness controlling for the other sociodemographic variables, as 
assessed using multiple linear regression. Loneliness = The 3-Item Loneliness Scale
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Table 3

Adjusted Relations of Loneliness and Self-rated Health

Variables β Std. Error t p

Loneliness −.098 .01 −6.79 <.0001

Age −.003 .00 −1.79 .07

Sex

  Female −.090 .05 −1.65 .10

  Male (REF)

Education

  < Bachelor’s Degree (REF)

  Bachelor’s Degree .115 .05 2.12 .03

  ≥ Master’s Degree .214 .06 3.45 <.01

Income

  < $40,000 (REF)

  $40,000–79,999 .048 .06 0.77 .44

  ≥$80,000 .153 .07 2.23 .03

Partner status

  Married/Living with partner −.103 .05 −2.00 .05

  Single/Widowed/Divorced (REF)

Employment status

  Employed .153 .06 2.77 .01

  Unemployed (REF)

Note.
Results represent those from a linear regression examining relations of loneliness and self-rated health in covariate adjusted analysis. Loneliness = 
The 3-Item Loneliness Scale
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Table 4

Indirect Effects of Loneliness on Self-rated Health through Stress and Depressive Symptoms

Estimate of indirect effect BCa 95% CI

Proposed Mediator Effect Estimate SE Lower Upper

Stress −.047 .007 −.063 −.034

Depressive Symptoms −.056 .008 −.073 −.040

Estimate of indirect effect BCa 95% CI

Proposed Mediators Effect Estimate SE Lower Upper

Stress −.031 .008 −.047 −.017

Depressive Symptoms −.035 .009 −.053 −.018

Combined −.066 .009 −.084 −.049

Note.
Effect Estimate = The mean of the indirect effect estimates calculated across 5000 bootstrap samples. SE = The standard deviation of the 5000 
bootstrap estimates of the indirect effect. BCa 95% CI= Bias corrected and accelerated 95% confidence interval. Loneliness = The 3-Item 
Loneliness Scale; Stress = Perceived Stress Scale; Depressive Symptoms = Center for Epidemiological Studies Depression 10-item scale.

Am J Health Behav. Author manuscript; available in PMC 2016 February 22.


