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Abstract

Purpose—Patients with symptoms, but without an identified disease are a challenge to primary 

care providers. A 22-item measure is introduced and evaluated to offer medical care providers with 

an instrument to assess and discuss possible deficiencies in resilience resources that may 

contribute to symptoms without identifiable pathology. This instrument highlights psychosocial 

and lifestyle resources that serve as buffers to life’s stressors rather than focusing on stress and its 

related symptoms.

Methods—The measure included items from five resilience domains – relational engagement, 

emotional sensibility, meaningful action, awareness of self and others, and physical health 

behaviors (REMAP). Its structure and function were evaluated using two different samples.

Results—Results suggest that scores from the REMAP have reasonable psychometric properties. 

Higher REMAP scores were predictive of fewer health symptoms in a sample representative of the 

US population. In a second sample, REMAP was positively associated with perceived resilience, 

ego strength and mindfulness attention and negatively related to perceived stress, depression, sleep 

disturbances, and loneliness, providing evidence of convergent and divergent validity. 

Furthermore, the REMAP scale was sensitive to change following a life style intervention.

Conclusion—This suggests that REMAP can be a useful tool in practice settings for counseling 

patients with unexplained symptoms. With insight into the biopsychosocial aspect of their 

Corresponding author: William B. Malarkey, MD, The Ohio State University Clinical Research Center, 2115G Dodd Hall, 480 
Medical Center Dr., Columbus, OH 43210, 614-293-8775 (phone), 614-293-3796 (FAX), william.malarkey@osumc.edu. 

Conflict of Interest:
William B. Malarkey, MD, Prabu David, PhD, Jean-Philippe Gouin, PhD, Michael C. Edwards, Ph.D., Maryanna Klatt, PhD, and Alex 
J. Zautra, PhD declare that they have no conflict of interest.

Compliance with Ethical Standards:
Ethical approval:
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional 
and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed consent:
Informed consent was obtained from all individual participants included in the study.

HHS Public Access
Author manuscript
Int J Behav Med. Author manuscript; available in PMC 2016 December 01.

Published in final edited form as:
Int J Behav Med. 2016 December ; 23(6): 738–745. doi:10.1007/s12529-016-9559-6.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



symptoms, patients may become more receptive to cognitive behavioral options to improve their 

resilience resources and lifestyle choices.
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Introduction

Patients with somatic symptoms, but without an identified cause are a significant challenge 

to primary care providers and emergency room personnel [1, 2]. In light of both patient 

dissatisfaction with the process of evaluating and managing these symptoms [3, 4] and the 

financial burden to the healthcare system, there is a need for new approaches to symptom 

management.

Recent theoretical models emphasize the synergetic effects of multiple resiliency systems on 

health outcomes [5]. Drawing from studies on well-being and biopsychosocial models of 

illness, we created a new 22-item resilience resources instrument that assessed 5 domains 

associated with the resilient phenotype (REMAP): Relational engagement (i.e., 

connectedness with family members and friends), Emotional sensibility (i.e., expressions of 

a healthy emotional life), Meaningful engagement (satisfaction and meaning in different life 

domains), Awareness of self and others (i.e., perceptions and reflections that influence how 

we feel about ourselves and how we relate to others), and Physical health behaviors (i.e., a 

focus on health promotion via nutrition, exercise, smoking abstinence and sleep). These 

psychosocial domains have all been independently associated with better health outcomes 

across both healthy and medically ill individuals [6]. However, no instrument assessing 

quickly these different domains at once is currently available.

Our intent is to provide medical care providers with an instrument to assess patients’ 

resilience resources, to alert patients to their strengths, and to share with them possible 

shortcomings in resilience resources that may manifest in somatic symptoms without 

identifiable pathology. With insight into the biopsychosocial aspect of their symptoms, 

patients may become more receptive to cognitive behavioral options to improve their 

resilience resources and lifestyle choices.

Methods

The psychometric properties were assessed in two different samples. Study 1 is an online 

study with a large sample approximating the characteristics of the US population. These data 

were used to explore the internal psychometric properties of REMAP as well as examine 

how REMAP scores relate to somatic symptoms. Study 2 is a sample drawn from a 

randomized controlled trial evaluating the effects of two lifestyle interventions on health-

related outcomes and provided some initial validity evidence for REMAP scores.

Study 1 Overview

In addition to providing data for examining psychometric properties, this online study 

evaluated the relationship between the REMAP resilience resources and the likelihood of 
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having one or more health symptoms within 3 months prior to the survey in a sample 

approximating the US population. Given the greater prevalence of poor health in lower 

income populations [7–10], we also examined whether a higher REMAP score could act as a 

buffer to the development of health symptoms among lower income participants (< $30k per 

year).

Participants were recruited from a panel of consumers maintained by Toluna, which offers 

samples for web surveys for a fee. The link to the study was distributed via email by Toluna 

and participants accrued points to qualify for small awards. Quotas were monitored to ensure 

that the sample approximated the U.S population on key demographic variables. In all, 1120 

participants began the survey and 1080 completed all the sections of the survey, which took 

approximately 15–20 minutes. The analysis reported in this paper is limited to the 1080 

participants who completed the survey.

Study 1 Participant Characteristics

The sample consisted of females (55.3%) and males (44.7%) who were between 19–75 years 

of age (M = 43.7, SD = 16.48). The majority of the participants were non-Hispanic Whites 

(68.7%), with a representation of African Americans (11.5%), Hispanic or Latino (12.7%), 

Asian (3.8%) and Others (3.3%). One out of two participants was married (50.1%), and one 

out of four (25.5%) was never married. Divorced, separated and single after the death of a 

spouse accounted for 10.9% of the sample and 7.5% reported that they were a partner of an 

unmarried couple. Approximately one out of four (23.8%) participants had an undergraduate 

degree and 13.4% reported having an advanced degree or post-graduate education. Other 

participants reported 1 to 3 years of college or technical school (40.8%), GED or high school 

(19.8%), and less than high school (2.3%). Annual household income ranged from less than 

10K to more than $100K, with 29.2% reporting less than 30K, 33.5% reporting 30—60K, 

24.5% reporting 60—100K, and 12.8% reporting an income higher than 100K.

Study 1 Procedure

The survey began with a consent page explaining the purpose of the study and expected 

duration of the survey. To minimize order effects, the order of listing of symptoms was 

randomized for each participant. Likewise, the order of listing of items in the REMAP scale 

was randomized for each participant. The study was approved by The Ohio State University 

Institutional Review Board and data were collected in November and December of 2009.

Study 1 Measures

Symptoms—Common symptoms were obtained from The Ohio State University 

outpatient clinic symptom review. Participants were asked if they had experienced these 

symptoms within the last three months. Summary data for symptoms are reported in Table 1.

REMAP—The REMAP scale assesses resilience resources from 5 theoretically-relevant 

domains: relational engagement (defined by items such as “I attend social functions” and “I 

feel supported by friends”), emotional sensibility (e.g., “I am optimistic”), meaningful 

engagement (e.g., “I feel my life has meaning”), awareness of self and others (e.g., “I reflect 

on my life”), and physical health behaviors (e.g., “I exercise”). The full set of 22 items 
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created to assess each of these 5 domains using behavioral indicators are shown in Table 2. 

These items were rated on a 4-point Likert scale (1 = Rarely, 2 = Occasionally, 3 = 
Frequently, 4 = Very Frequently). The total score was averaged a with greater score 

indicating greater resilience resources.

Study 1 Statistical Analysis

Differences in gender and income (≤ 30K, > 30K) were examined using Chi-squares for 

symptoms and t-tests for the REMAP items and the Holm-Bonferroni method was used to 

correct for type I error [11]. Exploratory Factor Analysis with oblimin rotation was used to 

group symptoms into illness domains. Confirmatory factor analysis (CFA) was used to 

evaluate the REMAP scale and assess fit. As the CFAs were conducted on categorical data, 

polychoric correlations were analyzed and diagonally weighted least squares estimation was 

used [12]. After finding an acceptable measurement model for REMAP, the relationship 

between REMAP and symptoms was analyzed using a structural equation model (SEM) 

with maximum likelihood estimation [13]. LISREL 8.7 was used for the CFA and SEM 

analysis [14] and the cutoff criteria suggested by Hu and Bentler [13] were used.

Study 2 Overview

Faculty and staff from a large Midwestern university participated in a lifestyle intervention 

in which they were assigned to a mindful meditation arm (n = 93) or a health education arm 

(n = 93) [15]. Participants completed a series of psychosocial measures at baseline and 8 

weeks later after the end of the intervention.

Study 2 Participant Characteristics

The 199 participants had a mean age of 50 (SE = .08) and were predominately female 

(87.5%), Caucasians (74.5%) and college graduates (65.1 %).

Psychosocial measures—REMAP is described above.

Ego Resilience Measure [16] is a 14-item scale assessing a form of adaptive flexibility 

evaluated by the ability to adjust one’s level of control according to the circumstances. 

Greater score are associated with higher flexibility.

Brief Resilience Scale [17] is a 6-item scale assessing the ability to bounce back and recover 

quickly from stress. Items are rated on a 5-point Likert-type scale with greater score 

indicating greater resilience.

Mindfulness: The Mindful Attention Awareness Scale (MAAS) is a 15-item scale that 

measures awareness and attention to what is taking place in the present moment. It is related 

to and predictive of other self –regulation and well-being instruments [18].

The Perceived Stress Scale (PSS) is a 10-item scale assessing the degree to which situations 

in life are appraised as stressful [19]. Items are designed to evaluate how overloaded, 

unpredictable and uncontrollable one finds his or her life. It is the most widely used scale to 

measure perception of stress.
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The Center for Epidemiological Studies Depression (CES-D) evaluated depressive 

symptoms in the past week [20]. The 20 symptom-related items ask how often one 

experienced depressive cognitions, affect, and behaviors, e.g., feeling depressed and lonely, 

disturbed appetite and sleep. The CES-D has excellent psychometric characteristics. Scores 

of 16 or above reflect clinically significant levels of depressive symptoms.

The Pittsburgh Sleep Quality Index (PSQI) is a self-rated instrument that assesses sleep 

quality and sleep dysfunction over a one-month interval [21]. It has good diagnostic 

sensitivity and specificity (a score of 6 or above yields a diagnostic sensitivity of 89.6% and 

a specificity of 86.5%) in distinguishing good and poor sleep. Greater score indicates more 

sleep disturbances.

The UCLA loneliness scale has excellent psychometric properties and significant 

correlations with other measures of loneliness, health and well-being [22].

Results

Study 1

Somatic Symptoms—Exploratory factor analysis on symptoms yielded 5 interpretable 

factors: Musculoskeletal Pain, Fatigue, Cardiovascular Distress, ENT, and Gastrointestinal 

Distress (GI). The prevalence of symptoms in the sample by gender and income are 

presented in Table 1. Significant differences by income were found for sleep problems, 

fatigue, back pain, joint discomfort, ENT symptoms, sinus, and chest pain. With the 

exception of three GI symptoms (stomach or abdomen pain, nausea, and constipation) 

differences by gender were not significant after applying the Holm’s correction for Type 1 

error.

REMAP: Measurement Structure—Tables 2 presents the individual REMAP items and 

their distribution across gender and income. On average, women had higher REMAP scores 

which appears driven by greater relational and awareness resources. Significant income 

differences were noted in all facets of the REMAP scale. We split the total sample from 

Study 1 to allow for exploration and cross-validation. Given the relatively small amount of 

missing data, we opted for listwise deletion which left us with N=491 and N=494 in the 

exploration and cross-validation data sets, respectively. We were interested in testing both a 

1-factor and 5-factor model. The 1-factor model, which posits a single underlying resiliency 

construct, fit the data well (RMSEA = 0.08, CFI = 0.96, GFI = 0.98). The 5-factor model 

also fit well (RMSEA = 0.07, CFI = 0.97, GFI = 0.98), but this is not surprising given the 

additional parameters being estimated. Looking at the fairly trivial improvement to fit that is 

achieved with the 5-factor model leads us to prefer a single factor model. The 1-factor model 

also fit well in the cross-validation sample (RMSEA = 0.07, CFI = 0.96, GFI = 0.98), which 

further supports the adequacy of a 1-factor model to account for individual’s responses to 

the REMAP items. Further, correlational analyses indicated that the REMAP total score was 

a more stable predictor of somatic symptoms across the different symptom factors than the 

individual facets of the 5-factor model. Coefficient alpha for REMAP scores was 0.895 in 

the combined Study 1 sample.
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REMAP and Symptoms—Correlations among the REMAP score and the five symptom 

factors were examined. All correlations were significant at p < .001 with small to medium 

effect sizes (see Table 3). A structural equation was then drawn with causal parameters and 

tested to examine the association between resilience and symptoms of ill health. To control 

for possible demographic differences, gender and income were added to the structural model 

as independent predictors of both resilience and physical symptoms and the model fit was 

acceptable (RMSEA = .07, CFI = .96, GFI =.97).

Figure 1 displays the standardized results and a significant relationship between the 

Resilience construct and Symptoms construct, which was the underlying construct leading to 

reports of symptoms within the five clusters previously described. The path from Resilience 

to Symptoms was significant with a standardized coefficient of −0.44, which suggests that 

for one standardized unit change in Resilience, a decrease in .44 standardized units in 

Symptoms can be expected, after controlling for the effects of gender and income.

Study 2 Results

Participants had a mean REMAP score of 2.79 (SD = .42) at baseline. The internal 

consistency of the REMAP scale was evaluated using the Cronbach’s alpha statistics. At 

baseline, the alpha was .85, indicating that scale items show an adequate degree of inter-

correlations among each other.

There was a significant correlation between the 2 time points assessed 8 weeks apart, r = .80, 

p < .001. While there was an intervention conducted between these time points, thus making 

it unusual from a test-retest reliability standpoint, one could argue that to the extent the 

intervention had an effect on the time 2 data these would be expected to weaken, not 

strengthen, this relationship. Furthermore, as expected, there was a small, but significant 

increase in REMAP scores from pre- to the post-intervention, F (1, 162) =4.35, p =.04, η2 

= .03.

The convergent and construct validity of the REMAP scale was examined by computing 

correlations between baseline REMAP scores and other resilience-related measures. 

REMAP was positively correlated with the Ego Resilience Measure (r = .55, p < .001, n = 

190), Brief Resilience Scale (r = .48, p < .001, n = 190), and the Mindful Attention 

Awareness Scale (r = .49, p < .001, n = 174). The medium effect sizes of the correlations 

between the REMAP scores and other resilience measures indicate that REMAP is assessing 

both common and unique aspects of resilience resources.

Furthermore, evidence for discriminant validity was gathered by correlating REMAP scores 

with a range of psychological functioning variables. REMAP scores were negatively 

correlated with the CES-Depression Scale (r = −.36, p < .001, n = 183), UCLA Loneliness 

Scale (r = −.62, p < .001, n = 174), Pittsburgh Sleep Quality Index (r = −.37, p < .001, n = 

182), and Perceived Stress Scale (r = −.20, p = .007, n = 183)1. In summary, the findings 

from this study suggest that REMAP produces scores with adequate internal consistency, 

1Either due to attrition or missing data, the sample size ranged from 173 to 183.
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stability over time, and with positive initial evidence regarding convergent and discriminant 

validity.

Discussion

The REMAP instrument presented in this paper highlights psychosocial and lifestyle 

resources that serve as buffers to life’s stressors rather than focusing on stress and its related 

symptoms. Analyses conducted here suggest that the REMAP scale measures a single 

resilience resources construct and has adequate psychometric properties. Importantly, the 

REMAP score was correlated with reports of recent somatic symptoms and psychological 

well-being in two different samples. The REMAP scale is thus a promising tool for initiating 

discussion with patients regarding psychosocial and lifestyle resources and the development 

of physical symptoms.

Our goal in developing this instrument was to assess theoretically-relevant resilience 

resources domains. The scale was constructed to intentionally include items from distinct 

resilience-related domains. Indeed, empirical data support the idea that the presence of 

multiple resilience systems can buffer against different life stress [23]. The REMAP score 

was moderately positively correlated with other resilience scales directly assessing the 

ability to bounce back from adversity and to adapt to life circumstances. This shows that our 

instrument that focuses on resources that foster resilience is a good complement to other 

resilience scales found in the literature. Moreover, the REMAP score was sensitive to the 

effect of lifestyle interventions.

The REMAP items were worded using simple statements easily understandable by a wide 

range of participants. In this study, there was a higher prevalence of self-reported somatic 

symptoms among low-income participants, a key marker of low socioeconomic status (SES). 

However, even among those with lower income, REMAP had a salutary effect on self-

reported somatic symptoms. For example, among low income participants, while 70.5% of 

those in the bottom quartile of REMAP reported sleep problems, only 28.8% from the 

highest REMAP quartile reported sleep problems. This suggests that REMAP can be used 

with patients from different SES levels.

This study has several limitations. The validation of an instrument is a complex and involved 

process which requires many studies and careful consideration. Modern validity theory 

focuses on the specific uses and inferences of scores and the case that can be made for the 

reasonableness of each inference/use. This paper focused on the inferences about the total 

score relating to an individual’s underlying level of resilience resources. Our examination of 

test-retest reliability included a treatment between assessments, which may cause some 

under-estimate of what kind of temporal stability one would expect to see. Future studies 

would be useful to provide a more traditional measure of test-retest reliability as well as to 

further add to the evidence regarding valid uses of/inference about REMAP scores.

How will the REMAP instrument benefit the health care provider? Numerous health care 

visits are made because of common symptoms for which no identifiable pathology is found 

[1, 2]. This leads to a challenge in meeting patient’s expectations and requests [3, 4]. 
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REMAP can be used to discuss with patients resilience resources that have been associated 

with symptom reporting and other health outcomes. This mini cognitive-behavioral exercise 

may convey to the patient that the health care provider accepts the reality of the symptoms, 

but that the relief from the symptom may be more dependent on the patient than on the 

physician. Though it is often difficult for individuals to remove stress from their lives, they 

can control the process of building resilience resources to better deal with life challenges. 

Reframing the symptom landscape from medical testing to encouraging individuals to 

actively build resilience in certain life domains should prove beneficial.
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Figure 1. Parameter Estimates for a SEM Predicting Symptoms from Resilience
Gastro-Intestinal, ENT = Ear, Nose, Throat. Parameters are fully standardized estimates 

from LISREL. For Income (0 = less than or equal to 30K, 1 = more than 30K) and Gender (0 

= Males, 1 = Females), the dichotomous variable is not standardized. All parameter 

estimates are standardized and significant at p ≤ .001. Model fit: RMSEA = .065, CFI = .96, 

GFI = .97. The three correlated errors shown as curved arrows were 0.09, 0.10, 0.11.
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