
The Mind–Body Study: study design and reproducibility and 
interrelationships of psychosocial factors in the Nurses’ Health 
Study II

Tianyi Huang1,2, Claudia Trudel-Fitzgerald3, Elizabeth M. Poole1, Sherylin Sawyer4, Laura 
D. Kubzansky3, Susan E. Hankinson1,5,6, Olivia I. Okereke1,6,7, and Shelley S. Tworoger1,6,8

1Channing Division of Network Medicine, Department of Medicine, Brigham and Women’s 
Hospital and Harvard Medical School, 181 Longwood Ave., Rm 432, Boston, MA 02115, USA

2Department of Nutrition, Harvard T.H. Chan School of Public Health, Boston, MA, USA

3Department of Social and Behavioral Sciences, Harvard T.H. Chan School of Public Health, 
Boston, MA, USA

4BWH/Harvard Cohorts Biorepository, Brigham and Women’s Hospital, Boston, MA, USA

5Department of Biostatistics and Epidemiology, School of Public Health and Health Sciences, 
University of Massachusetts, Amherst, MA, USA

6Department of Epidemiology, Harvard T.H. Chan School of Public Health, Boston, MA, USA

7Department of Psychiatry, Brigham and Women’s Hospital and Harvard Medical School, Boston, 
MA, USA

8Department of Cancer Epidemiology, Moffitt Cancer Center, Tampa, FL, USA

Abstract

Purpose—Associations between psychosocial factors and biomarkers are increasingly 

investigated in studies of cancer incidence and mortality. Documenting optimal data/biospecimen 

collection protocols and scale properties are fundamental for elucidating the impact of 

psychosocial factors on biologic systems and ultimately cancer development/progression.

Methods—Between 2013 and 2014, 233 Nurses’ Health Study II women (mean age: 60.6) 

participated in the Mind–Body Study. Participants completed a detailed online psychosocial 

assessment and provided hair, toenail, timed saliva over 1 day, urine and fasting blood twice, 1 

year apart. Additionally, two separate microbiome collections for stool and saliva were conducted 

between the psychosocial assessments. We assessed correlations between various psychosocial 

measures and evaluated their 1-year reproducibility using intraclass correlations (ICC).

Results—Compliance with the protocols was high among participants. Psychosocial measures 

showed moderate-to-high reproducibility over 1 year (ICCs = 0.51–0.81). There was clear 
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clustering of psychosocial factors according to whether they were querying positive (e.g., 

optimism, mastery, mindfulness) or negative (e.g., anxiety, depression, discrimination) emotion-

related or social constructs.

Conclusion—Results suggest feasibility for self-administered collection of various 

biospecimens and moderate-to-high reproducibility of psychosocial factors. The Mind–Body 

Study provides a unique resource for assessing inter-relationships between psychosocial factors 

and biological processes linked with long-term health outcomes, including carcinogenesis.
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Introduction

Stress-related phenomena are important determinants of health and potentially upstream 

modifiable factors for cancer prevention [1, 2]. A growing body of evidence suggests that 

psychosocial stressors and their related emotional responses are associated with increased 

risk and mortality of some cancers and relevant biologic processes (e.g., elevated 

inflammation) [3–10]. In parallel, emerging studies suggest health benefits of stress-

reduction techniques (e.g., yoga, mindfulness strategies) and psychological well-being (e.g., 

optimism). These positive factors have been linked with improved physical and mental well-

being in both healthy individuals and cancer patients [11–15], as well as healthier biological 

function, such as favorable inflammation and gene expression profiles [16, 17]. However, 

accurate assessment of such subjective positive and negative psychosocial factors is 

challenging in large population-based studies, and biologic mechanisms underlying the 

observed associations with cancer outcomes remain poorly understood. Identifying novel 

biomarkers related to psychosocial factors may help advance the field.

Psychosocial stressors and related emotional responses are common, but complex, 

experiences influenced by individual, social, and environmental factors. Existing 

epidemiologic studies have predominantly focused on either individual emotional 

functioning (e.g., depressive symptoms, optimism levels) or psychosocial stressors (e.g., 

discrimination, death of a spouse), as measured by self-reported psychometric scales. As 

there are inter-individual differences in perception of, response to, and coping with 

psychosocial stressors [18], assessment based on individual psychosocial scales may not 

fully explain biologic alterations (e.g., on the hypothalamic–pituitary–adrenal axis) that 

could influence carcinogenic processes. Furthermore, consideration of a single psychosocial 

factor (e.g., anxiety) may be insufficient, if other positive (e.g., social support) and negative 

(e.g., discrimination) psychosocial factors buffer or amplify the associations. Also, most 

prospective studies have relied on a one-time psychosocial assessment, which may introduce 

measurement error given the fluctuating nature of some psychosocial factors and the window 

of susceptibility during the long latency of cancer development [19]. Quantifying the 

stability of different psychosocial scales is needed to determine whether such factors 

assessed at a single time point can reasonably reflect exposure over a longer period.
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Very few resources bring together multiple aspects of psychosocial factors (both positive and 

negative) and biologic specimens that can be used to measure activation of stress axes and 

downstream biologic markers. Thus, we conducted the Mind–Body Study (MBS) nested in 

the Nurses’ Health Study II (NHSII), collecting multiple subjective psychosocial scales and 

biospecimens, including samples suitable for microbiome assessment, twice over 1 year to 

allow assessment of within-person stability over time. This current paper describes the 

protocols used to implement the MBS and provide an initial examination of psychosocial 

scale characteristics. In future studies, the MBS data could be further used to evaluate the 

relationships of psychosocial scales assessing positive and negative constructs, in 

conjunction with behavioral correlates, with novel objective biomarkers (particularly 

leveraging omics platforms). The ultimate goal is to both understand the biologic correlates 

of various psychosocial factors and inform design of future epidemiologic studies 

investigating the role of positive and negative psychosocial factors in cancer etiology.

Methods

Study population

Women invited to the MBS were participants in NHSII, which is a large, prospective cohort 

study of US women with 116,429 registered nurses (25–42 years old) enrolled in 1989. All 

participants completed a baseline questionnaire, including basic demographic 

characteristics, and the cohort has been followed by biennially mailed questionnaires to 

update information on a variety of lifestyle and health-related factors and ascertain incident 

diseases. Follow-up on each questionnaire has been between 85 and 90% [20]. From 1996 to 

1999, 29,611 NHSII participants (32–54 years old) provided blood and urine samples [21]; 

these women had a follow-up rate of 94.3% at the time of the MBS collection (2013–2014). 

The MBS was approved by the institutional review boards of the Brigham and Women’s 

Hospital and Harvard T.H. Chan School of Public Health, and written informed consent was 

obtained from all participants.

MBS eligibility

Women were invited if they had a valid email address on file, had participated in the original 

blood/urine collection and had either (a) participated in the diet/physical activity validation 

study collecting multiple biospecimens from 2011 to 2012 [22] and were not part of another 

active ongoing substudy [23] or (b) given a second blood and urine sample between 2008 

and 2011 and completed the 2011 biennial questionnaire [24]. This sampling rationale was 

used to enhance compliance to the biospecimen collection and to leverage previously 

collected specimens. Further, among the latter group, we randomly oversampled women 

who had reported childhood abuse (i.e., either childhood trauma or sexual abuse or both) on 

a 2001 questionnaire [25]. This sampling rationale was used to increase the likelihood that 

these women experienced psychosocial distress during adulthood [26, 27].

Recruitment and consent

Women were invited via email, with a reminder for nonresponders 2 weeks later, and were 

directed to a website with more study details. Interested participants were mailed a consent 

form and pointed to a website with additional details about the collection and frequently 
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asked questions. Those who did not return the consent were sent an email reminder after 4 

weeks and again 2 weeks later.

Sample collection

Women were asked to provide multiple biological specimens over a 1-year period in 4 

collection waves (Fig. 1). The details for each collection are described in the Appendix. 

Briefly, at study entry (Collection 1) and 1 year postbaseline (Collection 4), women 

provided fasting blood, first morning urine, timed saliva [28], as well as hair and toenail 

samples (BUTSH kits). At approximately three (Collection 2) and 9 months (Collection 3) 

after study entry, women provided two stool and two saliva specimens collected 2–3 days 

apart. Collection kits, packed by Therapak (Buford, Georgia), contained all necessary 

supplies to conduct the collection along with detailed instructions (see Appendix) and 

shipping supplies/labels to return samples to our biorepository by overnight courier. The kit 

for Collection 1 was sent after the return of a signed consent form. For subsequent kits, we 

sent an email to tell the participant that the kit would be arriving in the next week and mailed 

the kit via ground FedEx shipping. Reminder emails were sent at 4 weeks, 8 weeks, and 10 

weeks after kit delivery; continued nonresponders were called at 12–14 weeks after kit 

delivery. No monetary incentives were provided for participation. For women who 

completed all four collections, we sent a handwritten “thank you” note along with a free 

copy of the book “Healthy Women, Healthy Lives: A Guide to Preventing Disease, from the 

Landmark Nurses’ Health Study” [29].

Psychosocial questionnaire

Within 1 month of completing the first collection kit, participants were emailed a link to an 

online questionnaire about psychosocial factors and medication use. This 45–60-min 

questionnaire was designed to capture information that overlapped the time of the biosample 

collections. Ten months later, women were emailed a link to the same questionnaire. At both 

assessments, reminder emails were sent 3 weeks later if needed.

Self-reported scales, most of which have been clinically or psychometrically validated, are 

described in Table 1. Briefly, psychological distress was queried using four scales: Kessler 
Psychological Distress Scale (K6), a screening measure for levels of non-specific distress 

that may be clinically significant [30]; Center for Epidemiological Study–Depression (CES-

D) [31, 32] evaluating depressive symptoms; Generalized Anxiety Disorder–7 items 
(GAD-7) [33] and the Crown–Crisp Index (CCI) [34], which capture different dimensions of 

anxiety. To study psychological well-being, we used the Life Engagement Test (LET) [35] 

characterizing women’s sense of purpose in life; the Pearlin Mastery Scale (PMS) [36] 

capturing self-mastery and control over one’s life; and the Life Orientation Test–Revised 
(LOT-R) [37], which assesses optimism and the belief that positive outcomes will occur. We 

also included mindfulness, an attribute of consciousness, using items from the Freiburg 
Mindfulness Inventory (FMI) [38] and Mindful Attention Awareness Scale (MAAS) [39]. 

We administered the Emotion Regulation Questionnaire [40] to determine how participants 

adaptively or maladaptively manage positive and negative emotional experiences; cognitive 

reappraisal (ERQ-CR) and expressive suppression (ERQ-ES) were the two regulation 

strategies captured.
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Social factors considered included racial and non-racial discrimination, measured with five 

scenarios of major-life discrimination [41] and the short-version Everyday Discrimination 
Scale (EDS) [42]; social integration via the Berkman–Syme Social Network Index (BSSNI) 

[43]; work-related demand and control via the Job Content Questionnaire (JCQ) [44, 45]; 

and caregiver stress (e.g., hours spent in caregiving outside of the employment as nurses to 

children, grandchildren, disabled/ill parent; self-perceived stress and reward from 

caregiving) [46]. We also asked participants whether they had experienced major stressful 

events in their lifetime (e.g., death of a child, serious physical assault, life-threatening 

illness/accident) and the number of stressful events experienced during the past 6 months 

(e.g., death of someone close, job loss, financial crisis, legal trouble, etc.) [47]. As other 

markers of psychosocial functioning, the Pittsburgh Sleep Quality Index (PSQI) examined 

multiple sleep dimensions (e.g., latency, duration, medication, daily functioning) [48], 

whereas food addiction was assessed with the Modified Yale Food Addiction Scale 
(MYFAS) [49]. Individuals’ attachment to their pets was studied with the Lexington 
Attachment to Pets Scale (LAPS) [50].

Of note, several scales have been collected earlier in time in NHSII, namely CCI (on the 

2005 questionnaire), MYFAS (on the 2009 main questionnaire), CES-D and BSSNI (both 

from a 2008 substudy of posttraumatic stress disorder [51]). These data allowed assessment 

of the reproducibility of these psychosocial measures over a longer period of time (> 90% of 

MBS participants had these data).

Statistical methods

We calculated age-standardized means and standard deviations (SD) for continuous variables 

and percentages for binary variables to describe sample characteristics at baseline and 1-year 

follow-up. To estimate the reproducibility of psychosocial factors over 1 year, we computed 

intraclass correlation coefficients (ICC) using variance components from a random-effects 

mixed model. We conducted similar analyses of longer-term reproducibility for several 

psychosocial scales that were also assessed in 2005–2009. To assess the extent to which the 

diverse measures capture distinct psychosocial factors, Pearson correlation coefficients were 

calculated among and between positive and negative factors, using mean values for 

participants who completed both baseline and follow-up assessments. All analyses were 

conducted in SAS 9.4 (Cary, NC).

Results

We invited 688 women (238 from the diet/physical activity validation study) to participate 

(Fig. 1). Of these, 293 women (42% of invited) responded that they were willing to 

participate, 54 said they were not willing, and the remaining did not respond. Consents were 

returned by 269 women (91% of those willing to participate), with 233 (85%) returning a 

completed kit with at least one eligible biospecimen (fasting blood: 226, first morning urine: 

233, timed saliva: 233, toenails: 228, hair: 212). Of these 233 women, 226 completed the 

first online psychosocial assessment. The Collection 2 kit was mailed to 233 women. Usable 

stool and saliva was obtained from 209 (90%) and 213 (91%) women, respectively. Eight 

women withdrew from the MBS (but not the main NHSII cohort) after Collection 2, citing 
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time constraints. Among 225 women receiving the Collection 3 kit, 202 (90%) had usable 

stool and 207 (92%) had usable saliva samples. Finally, 208 (92%) completed the second 

online questionnaire and 215 (95%) returned the Collection 4 kit (fasting blood: 198, first 

morning urine: 202, timed saliva: 201, toenails: 209, hair: 196). Participants who provided 

biospecimens followed, overall, the collection instructions. For example, 184 of 226 (81.4%) 

provided a fasting blood sample (> 8 h since last meal), 226 of 233 (97.0%) provided a first 

morning urine, 214 of 233 (91.8%) provided all 5 timed saliva samples, and of 224 women 

providing the first saliva sample, all (100.0%) followed the instruction by collecting the 

sample without getting out of bed.

At baseline, women were on average 60.6 years old (range 49–67; SD: 4.0; all 

postmenopausal) and predominantly white (96%), with a mean BMI of 26.7 kg/m2 (SD: 

6.1); 80% were employed in the past 2 years (Table 2). The prevalence was 19% for 

clinically meaningful depressive symptoms (CES-D ≥ 10), 21% for mild-to-severe anxiety 

symptoms (GAD-7 ≥ 5), 30% for experiencing major-life discrimination, and 5% for food 

addiction (MYFAS ≥ 3 plus-related symptoms). The distribution of psychosocial factors was 

similar among women who completed the 1-year assessment. Further, compared to women 

from the larger NHSII cohort who completed the 2013 main questionnaire (Supplemental 

Table 1), MBS participants were more likely to have childhood abuse experience (by design, 

33% vs 14%) and take psychotropic medications, but less likely to have chronic conditions 

such as diabetes and hypertension.

Reproducibility of psychosocial factors over 1 year was excellent (Table 3). In general, ICCs 

ranged from 0.51 (95% CI 0.40, 0.63) for MYFAS to 0.81 (95% CI 0.76, 0.85) for BSSNI, 

with the exception of an ICC of 0.34 (95% CI 0.24, 0.47) for the number of stressful events 

during the past 6 months. More specifically regarding commonly used measures of 

psychological distress, the 1-year ICC was 0.62 for CES-D, 0.55 for GAD-7, 0.74 for CCI 

and 0.63 for K6. Further, the longer-term ICC (95% CI) was 0.61 (0.53, 0.69) for CES-D 

over 6 years, 0.51 (0.41, 0.61) for CCI over 9 years, 0.52 (0.43, 0.62) for MYFAS over 5 

years, and 0.76 (0.70, 0.82) for BSSNI over 6 years.

Scores obtained from psychosocial measures were associated with one another in expected 

directions, with a clear distinction between positive and negative factors (Fig. 2). 

Particularly, moderate-to-strong positive correlations were observed between most markers 

of distress (e.g., depression [CES-D], anxiety [GAD-7], and general distress [K6], r = 0.69–

0.85). CES-D, GAD-7 and K6 were also positively correlated with PSQI (r = 0.49–0.59). 

Similarly, there were moderate positive correlations among many positive psychological 

factors (e.g., mindfulness [FMI], purpose in life [LET], optimism [LOT-R], mastery [PMS], 

and cognitive reappraisal [ERQ-CR], r = 0.45–0.58). Further, moderate correlations were 

obtained between social factors (e.g., stressful events and discrimination [EDS], r = 0.30). 

By contrast, inverse correlations were evident between each pair of negative and positive 

factors. LAPS, capturing attachment to one’s pet, was not associated with the other 

psychosocial factors.

Huang et al. Page 6

Cancer Causes Control. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Discussion

This study showed that self-administered collection of various biospecimens and 

psychosocial measures can be successfully performed in adult women. Further, most self-

reported psychosocial scales had excellent reproducibility over 1 year (and longer for scales 

that were queried earlier in the larger parent cohort), suggesting that these constructs can be 

leveraged in epidemiologic studies. The extensive data collection, coupled with the 

rigorously developed and well-planned study design, provides a unique opportunity to 

examine the complex relationships between psychosocial factors and cancer-related 

biomarkers, with potential important implications fundamental to the design and conduct of 

future larger-scale studies [52].

While the collection of psychosocial factors is increasingly implemented in epidemiologic 

research, the feasibility of self-managed collection of various biospecimens in large 

epidemiologic cohorts is less well studied. Although our study was observational, these 

specimen protocols may also be applied to intervention studies, among other designs. 

Careful documentation of collection characteristics using specimen-specific questionnaires 

(e.g., antibiotics use for microbiome-related collections, physical activity for timed saliva 

collection) is critical to capture relevant sources of variability and ensure research quality at 

the assay and analytical stages [53]. Also, publishing specimen collection protocols can 

enhance standardized biospecimen practices in epidemiologic research, as recommended by 

the NCI Best Practices for Biospecimen Resources [54], which are key to promoting high-

quality data harmonization. Although our participants were all registered nurses at baseline 

enrollment in 1989, collection of these biospecimens is mostly non-invasive, requiring 

minimal training (except for blood); therefore, the procedures may be applied to a broader 

population with appropriate illustrations and instructions. In fact, most of our participants 

had their blood drawn at a local clinic (as opposed to having a colleague collect the sample), 

which could be replicated in other populations. Providing telephone and online support to 

identify nearby clinics was crucial to improving compliance to the blood draw. Finally, as all 

samples were mailed, pilot testing of novel biomarkers in these samples is needed to 

demonstrate stability with delayed sample processing, as previously reported for a 

metabolomics assay [55]. Although we have not directly tested stability of markers in hair 

and toenails, prior work has shown stability of multiple markers over long periods of storage 

[56, 57], and we used RNALater for the microbiome collection to ensure preservation of the 

sample at the moment of collection (e.g., to prevent microbial overgrowth of certain 

species). Novel technologies to preserve specimens with delayed processing and freezing is 

a fast-growing area of development. The feasibility of hair and toenail collection is 

particularly important because of the low cost and ease of collecting these samples in large 

populations; interestingly, a recent study has suggested its potential utility among cancer 

patients [52].

Our analysis highlights that a wide array of psychosocial factors are moderately to highly 

stable over time. The 1-year ICCs for most factors are comparable with or superior to other 

well-validated biologic factors, such as blood pressure (ICC = 0.70–0.90 over days to 

weeks) [58], serum cholesterol (ICC = 0.65 over 1 year) [59], and plasma prolactin (ICC = 

0.53 over 2–3 years) [60]. This suggests that a single assessment can reliably reflect 
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psychosocial factors over 1 year. For several psychosocial scales (e.g., CES-D, BSSNI) 

linked to assessments that occurred 5–9 years earlier, the ICCs were remarkably similar, 

suggesting that the reliability and reproducibility of a single psychosocial assessment may 

potentially extend to a longer period of time and be used in prospective studies to evaluate 

its role in cancer development and progression.

We also observed consistent correlation patterns within and across negative and positive 

psychosocial factors. While such consistency may correspond to some common underlying 

constructs, their moderate correlations suggest that each measure captures distinct 

psychosocial factors. Therefore, to dissect the independent effect of one psychosocial factor, 

it may be important to consider potential confounding or effect modification by other 

factors. A joint analysis of several related psychosocial factors, with the integration of 

lifestyle constructs (e.g., smoking, physical activity), will further help elucidate their 

synergistic or antagonistic interactions on chronic disease outcomes, including cancer [61, 

62]. However, few studies have addressed this question, possibly due to the fact that most 

epidemiological cohorts assessed only a few negative factors and had limited information on 

positive factors or biologic markers. Given that existing studies disproportionately focus on 

stressors and distress, more research is needed to understand the potential health benefits of 

positive psychosocial factors, including their roles in alleviating the adverse outcomes 

resulting from negative factors. Lastly, the two collections of various biospecimen types 

permit assessment of canonical stress hormones (diurnal cortisol rhythms [28], urinary 

catecholamines), as well as multiple omics (metabolomics [63], DNA methylation [64], 

proteomics [65], microbiome, etc.), leading to a sample of deeply phenotyped women. 

Through linkage with psychosocial factors and longitudinal lifestyle and co-morbidity data 

assessed in NHSII biennial questionnaires, there will be many opportunities to elucidate the 

biology relating psychosocial functioning and health.

One limitation is that the study sample was comprised of predominantly white female 

nurses, who agreed to provide extensive biological and psychosocial data over multiple 

repeated assessments voluntarily; while it increases the study internal validity, it limits the 

generalizability of the results to other populations. Characteristics of this sample (e.g., 

greater knowledge or motivation towards health) may also impact the results and should be 

considered in the interpretation. Therefore, additional studies are needed to confirm whether 

these findings can be directly extrapolated to studies of cancer incidence and survivorship in 

other populations.

Our results demonstrate feasibility of self-administered collection of various biospecimens 

in adults, as well as stability and consistency across different psychosocial measures. These 

results are important for designing and carrying out epidemiologic studies that aim to 

investigate the association of psychosocial factors with cancer incidence/mortality and to 

understand the underlying biologic processes involved in carcinogenesis. Incorporating such 

data at the individual level with other constructs, such as behavioral mechanisms (e.g., 

lifestyle) and macro data at the population level (e.g., environmental exposures linked to 

geographic information), will be instrumental to elucidating the impact of psychosocial 

factors in cancer etiology.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations

BBSNI Berkman–Syme Social Network Index

CCI Crown–Crisp Index

CES-D Center for Epidemiologic Studies-Depression Scale

Events Number of recent stressful events

EDS Everyday Discrimination Scale

ERQ-ES/CR Emotion Regulation Questionnaire-Expressive Suppression/

Cognitive Reappraisal

FMI Freiburg Mindfulness Inventory

GAD-7 Generalized Anxiety Disorder 7-item

HJC High job control

ICC Intraclass correlation coefficients

K6 Kessler Psychological Distress Scale, 6 items version

LAPS Lexington Pet Attachment Scale

LET Life Engagement Test

LJD Low Job Demand

LOT-R Life Orientation Test-Revised

MAAS Mindful Attention Awareness Scale

MBS Mind–Body Study

MYFAS Modified Yale Food Addiction Scale

NHSII Nurses’ Health Study II

PSQI Pittsburgh Sleep Quality Index
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PMS Pearlin Mastery Scale
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Fig. 1. 
Flowchart for the design of the Mind–Body Study in the Nurses’ Health Study II. 

Abbreviations: BUTSH = Blood, urine, toenail, timed saliva, and hair collection; Qx = 

biospecimen collection questionnaire
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Fig. 2. 
Pearson correlations between scores of psychosocial scales. Abbreviations: BBSNI = 

Berkman–Syme Social Network Index; CCI = Crown–Crisp Index; CES-D = Center for 

Epidemiologic Studies-Depression scale; Events = number of recent stressful events; EDS = 

Everyday Discrimination Scale; ERQ-ES/CR = Emotion Regulation Questionnaire-

Expressive Suppression/Cognitive Reappraisal; FMI = Freiburg Mindfulness Inventory; 

GAD-7 = Generalized Anxiety Disorder 7-item; HJC = High Job Control; K6 = Kessler 

Psychological Distress Scale,6 items version; LAPS = Lexington Pet Attachment Scale; LET 

= Life Engagement Test; LJD = Low Job Demand; LOT-R = Life Orientation Test-Revised; 

MAAS = Mindful Attention Awareness Scale; MYFAS = Modified Yale Food Addiction 

Scale; PSQI = Pittsburgh Sleep Quality Index; PMS = Pearlin Mastery Scale
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Table 3

Stability of psychosocial measures over 1-year period

ICC (95% CI)

Psychosocial distress

 Center for Epidemiologic Studies-Depression 0.62 (0.53, 0.70)

 Generalized Anxiety Disorder 7-item 0.55 (0.45, 0.64)

 Crown-Crisp Index 0.74 (0.67, 0.80)

 Kessler Psychological Distress Scale 0.63 (0.55, 0.71)

Psychological well-being

 Life Engagement Test 0.68 (0.60, 0.75)

 Freiburg Mindfulness Inventory 0.71 (0.63, 0.77)

 Mindful Attention Awareness Scale 0.64 (0.56, 0.72)

 Pearlin Mastery Scale 0.65 (0.56, 0.73)

 Life Orientation Test-Revised 0.77 (0.70, 0.82)

Emotion Regulation Questionnaire

 Cognitive reappraisal 0.57 (0.47, 0.66)

 Expressive suppression 0.65 (0.56, 0.72)

Social factors

 Number of recent stressful events 0.34 (0.24, 0.47)

 Everyday Discrimination Scale 0.68 (0.60, 0.75)

 Berkman-Syme Social Network Index 0.81 (0.76, 0.85)

Job characteristics

 Job demand 0.58 (0.46, 0.69)

 Job control 0.70 (0.61, 0.78)

Other relevant factors

 Pittsburgh Sleep Quality Index 0.64 (0.55, 0.71)

 Modified Yale Food Addiction Scale 0.51 (0.40, 0.63)

 Lexington Attachment to Pet Scale 0.58 (0.46, 0.70)
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