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Abstract

Objective—Living a purposeful life is associated with better mental and physical health, 

including longevity. Accumulating evidence shows that these associations might be explained by 

the association between life purpose and regulation of physiological systems involved in the stress 

response. The aim of this study was to investigate the prospective associations between life 

purpose and allostatic load over a 10-year period.

Methods—Analyses were conducted using data from the Midlife in the United States (MIDUS) 

survey. Assessment of life purpose, psychological covariates and demographics were obtained at 

baseline, while biomarkers of allostatic load were assessed at the 10-year follow-up.

Results—We found that greater life purpose predicted lower levels of allostatic load at follow-

up, even when controlling for other aspects of psychological well-being potentially associated 

with allostatic load. Further, life purpose was also a strong predictor of individual differences in 

self-health locus of control—i.e., beliefs about how much influence individuals can exert on their 

own health—which, in turn, partially mediated the association between purpose and allostatic 

load. Although life purpose was also negatively linked to other-health locus of control —i.e., the 

extent to which individuals believe their health is controlled by others/chance —this association 

did not mediate the impact of life purpose on allostatic load.

Conclusion—The current study provides the first empirical evidence for the long-term 

physiological correlates of life purpose and supports the hypothesis that self-health locus of 
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control acts as one proximal psychological mechanism through which life purpose may be linked 

to positive biological outcomes.
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“There is nothing in the world, I venture to say, that so effectively helps one to 

survive even the worse conditions as the knowledge that there is a meaning in one’s 

life.”

Viktor Frankl, Man’s Search for Meaning

In the midst of the most dehumanizing and horrendous persecution in recent Western world 

history, psychiatrist Viktor Frankl, inmate at the Auschwitz concentration camp, finds what 

he deems the key to surviving the Holocaust: living a purposeful life. The link between life 

purpose (or simply purpose) and longevity is not new in the scientific literature. Plenty of 

evidence has shown that a greater purpose is associated with decreased mortality in both 

older [1] and younger adults [2] across different cultures [3]. Further, epidemiological 

studies have linked life purpose to lower incidence of certain diseases [4], improved 

cognitive aging [5] and better mental health [6]. Biological intermediaries of these 

relationships can be traced in the intertwined network of physiological regulatory systems 

responsible for the coordination of allostasis [7]. For instance, individuals reporting more 

life purpose have lower levels of chronic inflammation, including lower circulating levels of 

interleukin-6 (IL-6) [8] and soluble IL-6 receptor [9]. Similarly, purpose in life has been 

associated with healthier endocrine profiles [10], cardiovascular indicators (i.e. waist-to-hip 

ratio and high-density lipoprotein cholesterol), and restorative sleep [8].

Although within this line of work a few longitudinal studies have investigated the link 

between life purpose and morbidity [4], to our knowledge no prospective study has explored 

the potential biological pathways through which living a purposeful life impacts health over 

an extended period of time. Further, virtually all of the existing cross-sectional work has 

looked at only one aspect of physiology at a time (e.g., immune function) rather than 

considering different biological systems simultaneously, such as through the assessment of 

allostatic load [7]. This term refers to the cumulative multi-facetted physiological burden 

experienced by the body as a result of its attempt to repeatedly adjust to environmental 

challenges via allostasis. Allostasis, therefore, refers to the physiological change that the 

cardiovascular, autonomic, neuroendocrine, immune and metabolic systems simultaneously 

undergo in situations of stress. Too frequent, too sustained or inappropriate cycles of 

allostasis lead to a state of biological “frailty”, known as allostatic load, which is positively 

associated with greater risk of diseases, cognitive decline and mortality [11] [12] [13]. 

Framing the human stress response—and its modulation by psychological well-being—

under the allostatic load model allows for a more integrated view of the link between stress 

and disease (morbidity and progression), away from looking at specific biomarkers in 

isolation. Thus, research on the long-term correlation between life purpose and allostatic 

load would represent an important advance for the field.
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A second related gap in this emerging literature concerns the investigation of more proximal 

psychological mechanisms through which life purpose might be linked to long-lasting 

aspects on physiology. In other words, what set of health-related beliefs characterize people 

with a high sense of purpose compared to individuals with a low sense of purpose? Data 

from cross-sectional studies suggest that meaning in life is positively associated with health-

promoting behaviors such as physical exercise, relaxation and preventive check-ups [14] 

[15]. Wells and colleagues [15], for example, found that women reporting a higher life 

purpose engaged in more frequent breast cancer screenings and self-examinations than 

women with a low life purpose.

Interestingly, these cross-sectional findings have been recently confirmed and extended by 

Kim and colleagues [16], who found, in a large sample of older adults, that purpose was 

associated with a higher likelihood to proactively use a variety of preventive health care 

services, suggesting that purpose heightens people’s motivation to take care of their health 

[16]. The compelling nature of these data raise the question about which psychological 

mechanisms are responsible for translating beliefs about purpose into observable behaviors. 

In other words, what beliefs about health might people with a high sense of purpose in life 

have that are different from people with a low sense of life purpose?

A viable hypothesis is that purpose directs beliefs about an individual’s sense of control over 

his/her own health. Thus, a key construct to consider is health locus of control, the set of 

convictions about how the self, others and fate have control over one’s health [17]. In this 

regard, a general distinction can be drawn between internal (or self, simply SHLC) and 

external (or others, simply OHLC) health locus of control. People with a strong SHLC feel 

in control of their health and therefore perceive themselves as the main agent responsible for 

the attainment of positive health outcomes. On the other hand, people with a more 

pronounced OHLC feel that others—especially “powerful others”, such as doctors— and 

chance are in control of their health. These dimensions are not necessarily orthogonal as 

multi-causation often characterizes individuals’ convictions about their health outcomes 

[18]. Generally, high SHLC has been found to predict healthy lifestyle practices ([19], 

including use of health care services [20], while high OHLC has been associated with less 

healthy behaviors [19], which probably explains its link with poor physical [21] and mental 

health [22]. The hypothesis that purpose in life might be, at least partially, associated with 

health via modulation of health-control beliefs awaits empirical testing.

Using data from the Midlife in the United States (MIDUS) survey, we investigated the 

prospective associations between life purpose and allostatic load over a 10-year period. In 

our initial analyses, we tested this association while controlling for age, gender, education 

(college education vs. high school or less) and ethnicity. Next, we repeated the same 

analyses while controlling for current purpose in life, as well as psychological variables 

indicated by previous studies as important covariates when investigating the link between 

purpose and health [23] [24] [2]. Lastly, we tested whether SHLC and OHLC measured 

concurrently with allostatic load (at Wave 2) mediated the associations between life purpose 

at baseline and allostatic load at follow-up.
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Method

Data and Analytic Sample

Data are from a national sample of adults who participated in the Midlife in the United 

States (MIDUS) follow-up survey, a two-wave panel survey of English-speaking adults 

between the ages of 25 and 74 residing in the contiguous United States. Phone interviews 

and self-administered questionnaires were collected in 1995–1996 (Wave 1) and again in 

2004–2006 (Wave 2). At Wave 2, a subset of individuals participated in the Biomarker 

Substudy (N=1054), wherein they provided samples for the assessment of various 

biomarkers. Additional details about the sampling procedure are described elsewhere [25]. 

People with missing values on any of the main variables included in this study were 

excluded, leaving a final sample of 985 adults (55.7% female, 94% White/Caucasian, 72.8% 

completed some college or more at baseline; age at baseline, M = 46.14 years, SD = 11.7 

years) at MIDUS II who participated in a biomarker sub-study. Biomarker data were 

collected during an overnight visit at one of three regional medical centers (Washington, 

DC, Los Angeles, CA, and Madison, WI) between 2004 and 2009. Study participants 

provided a complete medical history, underwent a physical examination, and provided 

blood, urine, and saliva samples, along with cardiovascular and heart rate variability 

measurements. Fasting blood was collected at 07:00 h (before caffeine or nicotine 

consumption). Urine was collected during a 12-hr (19:00 h to 07:00 h) overnight stay [for 

details, see 26]. Data collection for the MIDUS and biomarker studies were approved by 

Institutional Review Boards at each participating site, and all participants provided informed 

consent.

Measures

Biomarker measurement—A comprehensive range of biological and anthropometric 

measurements representing seven physiological systems were collected during the study 

visit. Measures of (1) cardiovascular functioning included resting systolic and diastolic 

blood pressure (SBP, DBP) and resting pulse. Indicators of (2) lipid metabolism included 

high density lipoprotein (HDL) cholesterol, low density lipoprotein (LDL) cholesterol, 

triglycerides, body mass index (BMI), and waist-hip ratio (WHR). Levels of (3) 

glycosylated hemoglobin, fasting glucose, and the homeostasis model of insulin resistance 

(HOMA-IR), served as measures of glucose metabolism. Measures of (4) chronic 

inflammation included plasma C-reactive protein (CRP), fibrinogen, and serum measures of 

interleukin-6 (IL-6) and the soluble adhesion molecules e-Selectin and intracelleular 

adhesion molecule-1 (ICAM-1). Indicators of (5) sympathetic nervous system (SNS) activity 

included overnight urinary measures of epinephrine and norepinephrine. Measures of (6) 

parasympathetic nervous system (PNS) activity included the following heart rate variability 

parameters: low and high frequency spectral power, the standard deviation of R-R (heartbeat 

to heartbeat) intervals (SDRR), and the root mean square of successive differences 

(RMSSD). Indicators of (7) hypothalamic pituitary adrenal (HPA) axis activity included an 

overnight urinary measure of the hormone cortisol and a serum measure of the hormone 

dehydroepiandrosterone sulfate (DHEA-S). Additional details about laboratory assays and 

HRV measurement are available elsewhere [26, 27].
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Allostatic load—An allostatic load (AL) score, designed to summarize dysregulation 

across multiple physiological systems, was computed as the sum of seven system-level 

(cardiovascular, lipid, glucose metabolism, inflammation, SNS, PNS, HPA) risk scores. 

Following previous work, system risk scores were computed as the average of individual 

biomarker indicators for each system for which participant values fell into high-risk quartile 

ranges [28]. High risk was defined as the upper or lower quartile depending on whether high 

or low values of the biomarker typically confer greater risk for poor health outcomes. 

System risk scores could range from 0 to 1 (indicating the percentage of system biomarkers 

in high-risk range for a given participant) and were computed for individuals with values on 

at least half of the system biomarkers. An AL score (possible range: 0–7) was computed for 

participants with information on at least six of the seven systems. Descriptive statistics are 

reported in Table 1, while Table 2 reports the zero-order correlations among risk scores for 

each physiological system and life purpose.

Life purpose—Life purpose was assessed using three items from the Ryff Scales of 

Psychological Well-Being [29] and previous work on the MIDUS database used this scale 

[30] [2]. Each item, which is meaningfully linked to the conceptual definition of life purpose 

[29], was rated on a 7-point Likert scale ranging from “strongly agree” to “strongly 

disagree” and the overall life purpose index (α = .35) was computed by calculating the sum 

of the these values. Higher scores represent higher purpose (M = 17.21, SD = 3.23). Items 

included, “Some people wander aimlessly through life, but I am not one of them” (reversed); 

“I live life one day at a time and don’t really think about the future”; and “I sometimes feel 

as if I’ve done all there is to do in life”. The first item measures an individual’s sense of 

aims and direction, the second item is concerned with future orientation, and the third item 

relates to having compelling upcoming goals. As reported previously [30], the low alpha 

coefficients of this scale likely reflect the small number of items and the fact that these items 

were chosen to represent the conceptual breadth within the construct of life purpose rather 

than to maximize internal consistency. Ryff and Keyes [30] also reported that concurrent 

correlations between shortened versions and full versions of the well-being scales are high, 

ranging between .70 and .89. This further demonstrates that the low alpha coefficient is 

mainly a byproduct of the restricted number of items. Notably, this short version of the scale 

has been widely used in prior research over the last twenty years [31] [32] [33] [34] [35] 

[36] [37] [38] [39] [40] [41]. At Wave 2, purpose was assessed using the longer 7-item scale 

(M = 39.74, SD = 6.47, α = .69), which was not available for Wave 11. This variable was 

introduced to rule out the possibility that the effect of purpose at Wave 1 was actually due to 

purpose at Wave 2.

Health Locus of Control—SHLC and OHLC at Wave 2 were assed using six items 

adapted from Marmot et al.’s work [42] and used in previous work [43] [44]. Each item was 

rated on a 7-point Likert scale ranging from “strongly agree” to “strongly disagree” and the 

overall SHLC (four items, α = .71) and OHLC (two items, α = .30) were computed by 

calculating the mean of the these values. Items were recoded so that higher scores represent 

1Please note that results reported in the paper do not change when purpose in life at Wave 2 was calculated by summing the three 
items used to calculate purpose at Wave 1.
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higher levels of SHLC (M = 6.2, SD = .77) or OHLC (M = 3.11, SD = 1.27). Example items 

for SHLC are “Keeping healthy depends on things that I can do” (SHLC) and “There are 

certain things I can do for myself to reduce the risk of a heart attack”. OHLC items included 

“When I am sick, getting better is in the doctor’s hand” and “It is difficult for me to get good 

medical care”.

Psychological Covariates—Following recent work by Hill and Turiano [2], who 

investigated the link between purpose and mortality using the MIDUS data, we included 

three psychological covariates measured at Wave 1 (positive affect, negative affect and 

positive relations with others) that have been shown to have shared variance with purpose in 

life and allostatic load.

For positive and negative affect [45], participants were asked to indicate on a Likert scale 

ranging from 1 (all of the time) to 5 (none of the time) to what extent they felt a specific 

emotional state (e.g., happy, nervous, satisfied) during the last thirty days. Each scale 

comprised six items and overall positive (α = .90) and negative (α = .85) affect were 

computed by calculating the mean of the item responses. Higher scores represent higher 

positive (M = 3.42, SD = .69) or negative (M = 1.49, SD = .56) affect.

Positive relation with others was assessed using three items from the Ryff Scales of 

Psychological Well-Being [29]. Each item was rated on a 7-point Likert scale ranging from 

“strongly agree” to “strongly disagree” and the overall positive relation with others index (α 

=.60) was computed by calculating the sum of the these values. Higher scores represent 

higher positive relations with others (M = 16.42, SD = 3.99). Items included, “Maintaining 

close relationships has been difficult and frustrating for me”; “People would describe me as 

a giving person, willing to share my time with others” (reversed); and “I have not 

experienced many warm and trusting relationships with others”.

Data Analysis

Ordinary least square regressions were run to test the association between life purpose and 

allostatic load, controlling for age only in Model 1, age and other demographic covariates in 

Model 2, and demographics and psychological covariates in Model 3. In Model 4, current 

(Wave 2) purpose in life was included. Next, a mediation analysis, using the bootstrapping 

approach [46] was run to test whether SHLC and OHLC mediated the hypothesized purpose/

allostatic load link while controlling for demographic covariates. To facilitate interpretation, 

all predictors were standardized.

Results

As shown in Table 3 (Model 1)2, purpose at Wave 1 was inversely associated with allostatic 

load measured at Wave 2 (95% CI: −0.15383, −0.03217), indicating higher levels of 

2In an analogous model, each items of the purpose in life scale was introduced separately. Interestingly, all items were significant 
predictors: “I live life one day at a time and don’t really think about the future,” b = −.079, SE = .031, 95% CI = [−0.13983, 
−0.01817], p = .010; “I sometimes feel as if I’ve done all there is to do in life,” b = −.069, SE = .031, 95% CI = [−0.12983, −0.00817], 
p = .025; “Some people wander aimlessly through life, but I am not one of them,” (reversed) b = −.068, SE = .031, 95% CI = 
[−0.12983, −0.00817], p = .027.
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allostatic load among those people who reported less purpose. Confirming previous findings 

[47] [28], allostatic load increased as a function of age (95% CI: 0.29313, 0.410837) (Model 

1) and was higher for those people with low levels of educational attainment (95% CI: −.

31437, −0.03963) (Model 2). Results for Model 3 suggest a minor reduction in the 

magnitude of the association between life purpose and allostatic load (95% CI: −0.15472, 

−0.02128) as well as with the addition of negative affect as a significant predictor of 

allostatic load (95% CI: 0.00450, 0.16150). Further, the association between purpose at 

Wave 1 and allostatic load remained significant (95% CI: −0.15468, −0.01732) when life 

purpose at Wave 2 was included as an additional covariate (95% CI: −0.07468, 0.06268) 

(Model 4). Notably, when purpose at Wave 2 was introduced in the model and purpose at 

Wave 1 was omitted, purpose at Wave 2 was not a significant predictor of allostatic load (b 

= −.030, SE = .034, p = .374).

Next, we tested whether SHLC and OHLC, included simultaneously in the model, mediated 

the link between life purpose and allostatic load. The bootstrap analyses revealed a 

significant indirect effect of purpose on allostatic load via SHLC (95% CI: −0.0148, 

−0.0006), but not via OHLC (95% CI: −0.0223, 0.0002). Unstandardized regression 

coefficients and standard errors for the mediation model are reported in Figure 1. However, 

both SHLC and OHLC were significant mediators when separate models were run (SHLC, 

95% CI: −0.0149, −0.0008; OHLC 95% CI: −0.0226, −0.0003).3

Lastly, because the sample included a sibling subsample, we repeated the same analyses 

reported previously using generalized estimating equations (GEE) models in order to 

account for nested data. In all cases, results were unchanged.

Discussion

In a large sample of adults living in the U.S., we found that a greater sense of life purpose—

the extent to which people report having meaning and direction in their life—predicted 

lower levels of allostatic load at a 10-year follow-up. This finding remained significant after 

controlling for demographic covariates (education, gender, age and ethnicity), other 

indicators of psychological well-being potentially associated with cumulative physiological 

costs (i.e. positive affect, negative affect, and positive relations with others), and life 

purpose measured at follow-up. Further, purpose was also a strong predictor of individual 

differences in both SHLC (i.e., the degree to which an individual believes he/she is in 

control of his/her own health) and OHLC (i.e., the degree to which an individual believes 

that others/chance are in control of his/her health), such that people reporting greater 

purpose scored higher on SHLC and lower on OHLC than people who appraised their life as 

having less purpose. Lastly, when considered together, SHLC—but not OHLC—was found 

to mediate the relationship between purpose and allostatic load. In other words, the inverse 

association between purpose and physiological strain was partially explained by the positive 

association between purpose and SHLC and the negative association between SHLC and 

allostatic load.

3Because the second item of the OHLC scale might not necessary tap into external health locus of control, we ran the same statistical 
models involving OHLC using only the first item. Both when OHLC was considered as the only predictor or simultaneously with 
SHLC, no evidence for a significant indirect effect emerged.
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Previous work investigated the relationship between purpose and stress physiology cross-

sectionally; this prior work only considered one biomarker at a time [9] rather than adopting 

the comprehensive framework of allostasis. To our knowledge, this is the first study that 

demonstrates that high levels of meaning in life are longitudinally associated with lower 

allostatic load. This finding is in line with previous work showing covariation between 

aspects of psychological well-being and long-term patterns of physiological activation [48] 

and, given the well-established link between allostatic load and mortality [11], it offers a 

strong biological foundation for the growing body of research showing greater longevity 

among those people reporting living a more purposeful life [1] [2]. Future waves of data will 

allow us to unequivocally test this hypothesis and articulate how purpose and physiological 

strain, assessed in multiple occasions, are linked to each other. This last point is particularly 

interesting, as our results showed that purpose at baseline was associated with future wear 

and tear of the body, while concurrent purpose was not a significant predictor of greater 

physiological costs. This finding suggests that the impact of purpose on allostatic load might 

occur over an extended period of time, similar to other studies showing prospective—but not 

concurrent—association between psychosocial factors and physiology [48]. A second, not 

mutually exclusive, explanation is that the benefits of purpose might dissipate over time 

and/or be more pronounced in some phases of adulthood compared to others [49], likely 

because of the decline in purpose from midlife to old age [50]. This possibility, however, 

should be considered with caution and only future data will allow us to empirically 

corroborate it.

Interestingly, the association between purpose and allostatic load remained significant after 

controlling for negative affect, which was also a significant (negative) predictor of 

physiological strain. This longitudinal finding extends previous cross-sectional work 

highlighting a positive association between negative emotionality and wear and tear of the 

body [23]. Further, our findings remained unchanged when we controlled for other aspects 

of psychological well-being previously shown to covary with both purpose and allostatic 

load (i.e., positive affect and positive relations with others) [24] [2]. This speaks to the 

robustness of our findings and the unique role played by purpose in regulating physiology, 

adding longitudinal evidence to those findings that showed, for example, how interrelated 

facets of well-being (i.e., eudaimonic and hedonic) affect health related to biological 

processes [51].

Lastly, our results shed some light on the potential psychological pathways through which 

purpose might be linked to allostatic load. Following the idea that having direction in life 

might lead people to feel more in charge of their health [14] [15] [16], we found that greater 

purpose was predictive of lower cumulative physiological cost partially via individual 

differences in SHLC, but, at least when considered together, not OHLC. In other words, 

individuals who reported having high levels of purpose also strongly believed in the ability 

to influence their health, which in turn explained low levels of allostatic load. Although the 

reverse pattern, which was of comparable effect size, was found for OHLC, it failed to reach 

statistical significance, at least when considering the two locus of control subdomains 

simultaneously. Previous work provides compelling evidence for the relationship between 

SHLC and health-promoting behaviors such as oral health, eating a healthy diet, exercise 

regularly, [19], and use of health care services [20], whereas individuals who score high 
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OHLC tend to engage in less healthy behaviors [19]. This body of research complements our 

findings, providing a plausible explanation for the link between self-locus of control and 

allostatic load found in our study as well as previous work [52]. Knowing that individuals’ 

beliefs about perceived control over health act as a proximal psychological mechanism 

through which life purpose supposedly promotes healthful lifestyle practices has important 

practical implications. For example, intervention programs/therapies designed to improve 

psychological well-being [53]—and, concurrently, health outcomes—would benefit from 

intervening to directly enhance beliefs of purpose so as to potentially buffer individuals from 

the physiological costs of sustained allostasis.

Although the current work provides some of the first evidence of a longitudinal association 

between life purpose and allostatic load and a potential psychological pathway mediating 

this relationship, it is not without limitations. Unfortunately, some of the measures used in 

current study (e.g., OHLC) had low internal reliability. This problem likely arises from the 

use of a reduced number of items included on these scales, which is an acknowledged trade-

off of large-scale studies such as MIDUS [30]. Second, although our study tested a 

prospective association between a dimension of well-being and a physiological outcome ten 

years later, the fact that no data for allostatic load were available at baseilne prevented us 

from ruling out that the reported association was not also present at Wave 1. Further, 

although we were not able to test whether life purpose at Wave 1 predicted changes in 

allostatic load from Wave 1 to Wave 2, it remains that current life purpose at Wave 2 was 

not associated with current allostatic load, suggesting that any consequences of life purpose 

on allostatic load accumulate over time. It is imporatnt to note that our use of the term 

“proximal mechanism” should be considered in light of the fact that SHLC and OHLC were 

measured at the same time of allostatic load, which does not allow a direct causal inference; 

thus, our results need to be complemented by future research that would experimentally/

longitudinally test the meditational models here reported. Lastly, future research will benefit 

from investigating the meditational role of other health beliefs beyond health locus of 

control.

In conclusion, despite these limitations, we hope that the results of our study will stimulate 

further prospective research on the physiological consequences of purpose as well as other 

dimensions of psychological well-being and that such research will take into consideration 

its implications for health-related outcomes. In this regard, longitudinal studies employing 

large samples and multiple waves of data are ideal for testing the underlying biological 

mechanisms of links between psychosocial factors and physical health, including mortality.
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Highlights

• Among 985 adults, greater life purpose predicted lower levels of allostatic load 

at the 10-year follow-up.

• Life purpose was also a strong predictor of individual differences in self-health 

locus of control.

• Life purpose was also a strong predictor of individual differences in other-health 

locus of control.

• Self-health locus of control – but not other-health locus of control- mediated the 

effect of purpose on allostatic load.
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Figure 1. 
Mediation paths linking life purpose and allostatic load via SHLC and OHLC. † <.10, * < .

05, ** < .01, *** < .001.
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Table 1

Descriptive statistics and high-risk cutpoint for biomarkers used to compute total allostatic load

Descriptive variables N M SD High-risk cutpoint (≥)

Cardiovascular

Resting SBP (mmHg) 985 130.98 17.69 143.00

Resting DBP (mmHg) 985 74.96 10.20 82.00

Resting hear rate (bpm) 984 70.57 11.07 77.00

Metabolic - lipids

BMI 985 29.10 5.91 32.31

WHR 984 0.89 0.10 0.97

Triglycerides (mg/dL) 983 130.12 79.03 160.00

HDL Cholesterol (mg/dL) 983 54.68 17.45 41.37

LDL Cholesterol (mg/mL) 983 106.59 35.13 128.00

Metabolic - glucose metabolism

Glycosylated hemoglobin (HbA1c) 981 5.98 0.89 6.10

Fasting glucose (mg/dL) 980 100.04 21.58 105.00

Insulin Resistance (HOMA-IR) 979 3.29 3.49 4.05

Inflammation

IL-6 (pg/ml) 985 2.78 2.79 3.18

CRP (mg/L) 980 2.68 3.95 3.18

Fibrinogen (mg/dL) 981 341.45 84.42 390.00

sE-Selectin (ng/Mi) 985 41.50 20.69 50.58

sICAM-1 (ng/MI) 985 286.18 99.79 329.65

Sympathesic Nervous System

Urine Epinephrine (ug/g creatine) 969 2.04 1.29 2.54

Urine Norepinephrine (ug/g creatine) 975 27.79 13.11 33.33

Hypothalamic Pituitary Adrean Axis

Urine Cortisol (ug/g creatine) 983 16.52 16.46 21.00

Blood DHEA-s (ug/dL) 981 106.15 76.23 51.00

Parasympathetic Nervous System

SDRR (msec) 908 34.97 16.87 23.54

RMSSD 908 21.04 14.53 11.83

Low frequency spectral power 908 421.66 628.24 113.96

High frequency spectral power 908 245.58 403.73 54.16

Allostaic load 985 1.72 1.02

J Psychosom Res. Author manuscript; available in PMC 2016 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Zilioli et al. Page 16

T
ab

le
 2

B
iv

ar
ia

te
 C

or
re

la
tio

ns
 B

et
w

ee
n 

A
llo

st
at

ic
 lo

ad
 s

ys
te

m
s 

an
d 

pu
rp

os
e 

in
 li

fe

D
es

cr
ip

ti
ve

 v
ar

ia
bl

es
1

2
3

4
5

6
7

8
9

1.
 C

ar
di

ov
as

cu
la

r
1

0.
23

5*
*

0.
13

1*
*

0.
14

6*
*

0.
14

3*
*

0.
0 

12
0.

15
7*

*
0.

50
2*

*
−

0.
04

1

2.
 M

et
ab

ol
ic

 -
 li

pi
ds

1
0.

35
8*

*
0.

24
4*

*
−

0.
09

8*
*

−
0.

14
 1

**
0.

09
1*

*
0.

43
7*

*
−

0.
11

6*
*

3.
 M

et
ab

ol
ic

 -
 g

lu
co

se
 m

et
ab

ol
is

m
1

0.
26

5*
*

0.
05

6†
−

0.
0 

27
0.

20
3*

*
0.

58
**

−
0.

05
8†

4.
 I

nf
la

m
m

at
io

n
1

0.
11

7*
*

−
0.

0 
26

0.
20

1*
*

0.
52

2*
*

−
0.

07
*

5.
 S

ym
pa

th
es

ic
 N

er
vo

us
 S

ys
te

m
1

0.
13

 *
*

0.
10

1*
*

0.
47

1*
*

−
0.

02
7

6.
 H

yp
ot

ha
la

m
ic

 P
itu

ita
ry

 A
dr

ea
n 

A
xi

s
1

0.
04

5
0.

30
7*

*
−

0.
01

8

7.
 P

ar
as

ym
pa

th
et

ic
 N

er
vo

us
 S

ys
te

m
1

0.
58

6*
*

−
0.

07
6*

8.
 A

llo
st

at
ic

 lo
ad

1
−

0.
11

8*
*

9.
 P

ur
po

se
 in

 li
fe

1

N
ot

e:
 S

am
pl

e 
si

ze
 r

an
ge

d 
fr

om
 8

98
 to

 9
85

,;

† p 
<

 .1
0,

* p 
<

 .0
5,

**
p 

<
 .0

1

J Psychosom Res. Author manuscript; available in PMC 2016 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Zilioli et al. Page 17

T
ab

le
 3

R
es

ul
ts

 o
f 

M
od

el
s 

Pr
ed

ic
tin

g 
A

llo
st

at
ic

 L
oa

d 
Fr

om
 L

if
e 

Pu
rp

os
e

P
re

di
ct

or

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

E
st

im
at

e 
(S

E
)

95
%

 C
I

P
E

st
im

at
e 

(S
E

)
95

%
 C

I
P

E
st

im
at

e 
(S

E
)

95
%

 C
I

P
E

st
im

at
e 

(S
E

)
95

%
 C

I
P

 
L

if
e 

Pu
rp

os
e 

at
 W

av
e 

1,
 β

1
−

0.
19

2 
(.

03
0)

[−
0.

16
78

7,
 −

0.
05

01
3]

<
.0

01
−

0.
09

3 
(.

03
1)

[−
0.

15
38

3,
 −

0.
03

21
7]

0.
00

3
−

0.
08

5 
(.

03
4)

[−
0.

15
47

2,
 −

0.
02

12
8]

0.
01

−
0.

08
6 

(.
03

5)
[−

0.
15

46
8,

 −
0.

01
73

2]
0.

01
5

 
A

ge
 a

t b
as

el
in

e,
 β

2
0.

35
2 

(.
03

0)
[0

.2
93

13
, 0

.4
10

83
7]

<
.0

01
0.

35
0 

(.
03

1)
[0

.2
89

17
, 0

.4
10

83
]

<
.0

01
0.

36
0 

(.
03

1)
[0

.2
99

17
, 0

.4
20

83
]

<
.0

01
0.

36
0 

(.
03

1)
[0

.2
99

17
, 0

.4
20

83
]

<
.0

01

 
G

en
de

r,
 β

3
--

-
--

-
--

-
−

0.
01

7 
(.

06
1)

[−
0.

13
67

1,
 0

.1
02

71
]

0.
78

0.
05

8 
(.

06
3)

[−
0.

16
66

7,
 0

.0
76

67
]

0.
47

2
−

0.
04

4 
(.

06
2)

[−
0.

16
56

7,
 0

.0
77

67
]

0.
47

9

 
E

th
ni

ci
ty

, β
4

--
-

--
-

--
-

0.
15

7 
(.

12
8)

[−
0.

09
41

9,
 0

.4
08

19
]

0.
22

1
0.

16
2 

(.
12

8)
[−

0.
08

91
9,

 0
.4

13
19

]
0.

20
6

0.
16

3 
(.

12
9)

[−
0.

09
01

5,
 0

.4
16

15
]

0.
20

4

 
E

du
ca

tio
n 

at
 b

as
el

in
e,

 β
5

--
-

--
-

--
-

−
0.

17
7 

(.
07

0)
[−

0.
31

43
7,

 −
0.

03
96

3]
0.

01
1

−
0.

17
5 

(.
07

0)
[−

0.
31

23
7,

 −
0.

03
76

3]
0.

01
2

−
0.

17
4 

(.
07

0)
[−

0.
31

13
7,

 −
0.

03
66

3]
0.

01
3

 
Po

si
tv

e 
af

fe
ct

, β
6

--
-

--
-

--
-

--
-

--
-

--
-

0.
00

8 
(.

04
0)

[−
0.

08
65

0,
 0

.0
70

50
]

0.
84

2
0.

00
7 

(.
04

1)
[−

0.
07

24
6,

 0
.0

73
46

]
0.

85
9

 
N

eg
at

iv
e 

af
fe

ct
, β

7
--

-
--

-
--

-
--

-
--

-
--

-
0.

08
3 

(.
04

0)
[0

.0
04

50
, 0

.1
61

50
]

0.
03

9
0.

08
2 

(.
04

0)
[0

.0
03

50
, 0

.1
60

50
]

0.
04

1

 
Po

si
tiv

e 
re

la
tio

ns
 w

ith
 o

th
er

s,
 β

8
--

-
--

-
--

-
--

-
--

-
--

-
0.

05
4 

(.
03

6)
[−

0.
01

66
5,

 0
.1

24
65

]
0.

13
7

0.
05

5 
(.

03
7)

[−
0.

01
76

1,
 0

.1
27

61
]

0.
13

5

 
L

if
e 

Pu
rp

os
e 

at
 W

av
e 

2,
 β

9
--

-
--

-
--

-
--

-
--

-
--

-
--

-
--

-
--

-
−

0.
00

6 
(.

03
5)

[−
0.

07
46

8,
 0

.0
62

68
]

0.
85

7

J Psychosom Res. Author manuscript; available in PMC 2016 November 01.


