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Abstract
Background: Cohort studies represent rich sources of data that can be used to link components of
resilience to a variety of health-related outcomes. The Adolescent to Adult Health (Add Health) cohort
study represents one of the largest data sets of the health and social context of adolescents transitioning
into adulthood. It did not however use validated resilience scales in its data collection process. This study
aimed to retrospectively create and validate a resilience scale using existing data from the cohort to
better understand the resilience of its participants.

Methods: Questions asked of participants during one Add Health data collection time period (N=9852)
were matched to items on a well-known and widely validated resilience scale called the Connor Davidson
Resilience Scale. Factor analysis and psychometric analyses were used to re�ne and validate this novel
Adolescent to Adult Health Resilience Instrument. Construct validity utilized participants’ answers to the
10 item Center for Epidemiologic Studies Depression Scale, which has been used to validate other
resilience scales.

Results: Factor analysis yielded an instrument with 13 items that showed appropriate internal
consistency statistics. Resilience scores in our study were normally distributed with no ceiling or �oor
effects. Our instrument had appropriate construct validity, negatively correlating to answers on the
depression scale (r = -0.64, p<0.001). We also found demographic differences in mean resilience scores:
lower resilience scores were seen among women and younger participants. Resilience scores increased
with increasing education and household income.

Conclusions: It is possible to retrospectively construct a resilience scale from existing cohort data and
achieve good psychometric properties. The Adolescent to Adult Health Resilience Instrument can be used
to better understand the relationship between resilience, social determinants of health and health
outcomes among young adults using existing data, much of which is publicly available.

Background
Resilience is de�ned as an individual’s ability to positively adapt in the face of stress and/or adversity so
as to maintain in relatively stable or even good psychological and physical health.1,2  Research on
resilience and health has increased substantially in recent years due to a shift in focus from studying
health predominantly from a pathogenic orientation (i.e. what causes disease) to exploring salutogenic
forces (i.e what promotes health).3  Individual psychological resilience appears to be protective against a
variety of physical and mental health outcomes such as depression, anxiety and early mortality.4–6

 

Most studies looking at resilience and its relationship to health and disease have prospectively evaluated
individual resilience through the use of resilience scales.4 Although a wide range of scales exist, most of
them are multi-dimensional, measuring several constructs or themes.4,7 Some of the more commonly
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recurrent constructs that are believed to represent high resilience and thus are often included in validated
scales are a sense of personal agency, adaptive coping style, optimism and hopefulness and social
support.4,8,9 However, given the costly and time-consuming nature of conducting prospective studies to
assess resilience in a population using a validated scale, some groups have utilized alternate strategies
to assess individual resilience in a retrospective fashion, using existing data from large cohorts. An
example of one large nationally representative cohort whose data has been utilized in this way is the
Adolescent to Adult Health (Add Health) cohort study. The Add Health cohort study is a nationally-
representative longitudinal cohort study that recruited students in the United States in grades 7-12 during
the 1994-95 school year. After following adolescents into adulthood with in-home surveys collected over
�ve waves of data collection spanning 24 years, it represents one of the broadest data sets on the social,
economic, academic, psychological and physical health status of adolescents transitioning into
adulthood.10

 

Add Health explores both risk and protective factors for young adult health and achievement. Many of the
questions asked of participants over the years relate to themes of self-e�cacy, optimism, persistence,
social support and faith/religiosity--themes that make up many validated resilience scales. However
validated resilience scales were not used during any of the interviews. Researchers interested in the
relationship between these themes and health have had to use alternate strategies to study resilience in
this cohort, often focusing on single discrete concepts such as agency, self-e�cacy or optimism.9,11,12

We built on this type of work by aiming to create an Add Health-based global resilience instrument that
mirrored the structure of an existing widely used and well-validated resilience scale. The creation of such
an instrument would allow the Add Health cohort study dataset to be used to more broadly examine
resilience and its relationship to health outcomes, health behaviors and social contexts.

Methods
Participants & Data Source

The present study uses data speci�cally from the fourth wave of data collection from Add Health
participants. Conducted in 2008, this wave consisted of in-home interviews of 15,701 young adults ages
24-32. It represented 80.3% of the participants initially recruited in the �rst wave of the Add Health study
and per the original investigators, there were minimal differences between wave 1 and wave 4
responders.13 We excluded participants who had not answered the questions that became candidate
items for our Add Health Resilience Instrument, which left 9852 participants in this validation study
population.

 Although some Add Health data is publicly available via the Add Health website
(https://www.cpc.unc.edu/projects/addhealth/documentation/publicdata), this study utilized the
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extensive restricted-use data available by contractual agreement. This study was deemed exempt by our
local institutional review board to the publicly available de-identi�ed nature of the Add Health data.

 

Model Resilience Scale

A recent systematic review of resilience measurement scales by Windle et al. found that there is no
current gold standard amongst the scales that have published psychometric validation data, in part
because there is no gold standard for criterion validity for resilience.7

Windle’s group did conclude that the Connor-Davidson Resilience (CD-RISC) Scale, the Resilience Scale
for Adults and the Brief Resilience Scale had the best psychometric ratings.7 The CD-RISC was initially
developed as a 25 item scale,14 and has been validated in a wide range of subjects of varying ages.15–17

More recently, Campbell-Sills and Stein developed a 10 item version of the CD-RISC,18 which has also
been validated in a variety of cross-cultural populations.19,20 Given the widespread use of the CD-RISC
scales and the breadth of their existing validation literature, we used the CD-RISC as the model for the
Add Health Resilience Instrument.

 

Items from Add Health

The original CD-RISC is composed of 5 major domains:  personal competence or tenacity, strengthening
effects of stress, positive acceptance of change, control and spiritual in�uences.14 In order to capture any
Add Health data that might indicate resilience, all Add Health questions that re�ected the items on the
original expanded CD-RISC were pulled from the Add Health Wave 4 interview dataset. This led to 21
candidate Add Health items that were evaluated for inclusion in our Add Health Health Resilience
Instrument (AHRI).

 

Statistical Analyses

Principal factors factor analysis of the Add Health items were conducted on all available responses using
oblique rotation to allow for inter-item correlation. Eigenvalues > 1 were retained. Internal consistency was
evaluated by using Cronbach’s alpha, where the recommended value ranges from 0.7 to 0.95.21 We also
assessed for internal consistency using item-test, item-rest and inter-item correlations. Item-test
correlations determine how well each item correlates with the overall scale and should be roughly similar
for all items.22 The item-total correlation shows how the item correlates with a scale computed from only
the other items; ideal values are above 0.2.23 Inter-item correlations identify items too similar or not
similar enough in a scale, with recommended values between 0.2 and 0.5.24
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After arriving at an instrument were included items showed the most optimal internal consistency, items
were reverse coded if negatively worded in order for higher scores to indicate higher resilience. Responses
were reverse coded into a likert type scale, with the highest score indicating a participant “strongly
agreed” with a positive statement or strongly disagreed with a negative statement. There was no
differential weighting for items; questions which asked participants to pick the frequency of feeling
certain positive attributes over the past month had a maximum score of 3 while all other items had a
maximum score of 2. This was done to better re�ect the original potential answer choices as de�ned by
Add Health investigators. Scores were then summed to create an overall AHRI score. Descriptive statistics
were used to characterize the AHRI scores �rst in the overall population, then by gender and age. Ceiling
and �oor effects were analyzed by calculating the frequency of participants showing the minimum and
maximum possible scores. Floor and ceiling effects of greater than 15% indicates limited content
validity.21

 As there are no gold standard criterion validity measures for resilience, we evaluated the AHRI through
construct validity as others have done for the validation of other resilience scales.18,25 High levels of
resilience are known to be protective against adverse mental health outcomes like depression26,27 or post-
traumatic stress disorder.28 Thus, we evaluated for convergent validity by calculating the correlation
between AHRI scores and participants’ scores on a depression scale that had been originally embedded in
the fourth wave of Add Health in home interviews. During the original 2008 wave of data collection,
participants completed the short form of the Centers for Epidemiologic Studies Depression Scale (CESD-
10). Initially developed with 20 items,29 the CESD-10 scale is widely used for the identi�cation and
evaluation of depression in the general and adolescent populations.30,31 Various shorter forms of the 20-
item CESD have been evaluated over the years, including the CESD-10 developed by Andresen et al.32

Using the existing CESD-10 data present in the original 2008 Add Health dataset, we were able to de�ne a
depression score for participants in our cohort. Possible responses for CESD-10 related items ranged
from never/rarely (0) to most/all the time (3) resulting in a possible scale of 0–30. We categorized a
score > 10 as indicative of adult depressive symptoms as has been recommended and done by others
using this data for a similar purpose.33–35 Resilience scores calculated using our AHRI were correlated
with CESD-10 scores. Given the range and natural distribution of AHRI scores, we created AHRI tertiles to
indicate. low, medium or high resilience,  and compared CESD-10 scores in each of these three resilience
categories via ANOVA analyses. Finally, we assessed for differences in AHRI scores between participants
who had ever received a diagnosis of anxiety, depression or post-traumatic stress disorder in their lives
and those who had not using Chi Square tests. Bonferroni correction was used to interpret results given
the multiple tests done.

Add Health oversampled certain subgroups by design, thus all analyses of this dataset required survey
weighting in order for results to remain nationally representative.10 The software STATA, version 14, was
used for all statistical analyses.

Results
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Study Population

Table 1 depicts the demographics of our cohort and overall resilience score distribution. The average age
was 28.8 years (SD 1.8) and a little over half of participants were female (57%). The racial/ethnic
makeup of the cohort was similar to that reported in the 2008 American Community Survey Data36, which
helped con�rm the national representativeness of our cohort and veri�ed that survey results were
weighted appropriately. The majority of participants in our study (69.2%) �nished high school but had not
completed college. In addition, 46% of the cohort had a household income of less than $50,000 a year,
which was slightly lower than the median household income reported by the Census Bureau’s in 2008.36

[Insert Table 1 here]

Psychometric Analyses

Principal component analysis was conducted on the 21 candidate Add Health items that aligned with
speci�c CD-RISC items. Items which lowered the indicator’s overall Cronbach’s alpha were eliminated until
we arrived at a 13-item AHRI with 3 factors that had an overall alpha of 0.78. Items retained the original
wording used by the Add Health study investigators to enable future investigators to more easily utilize
the AHRI using the publicly accessible Add Health codebook. Items that were eliminated were related to
being stressed easily, the strength of a partner’s commitment, the total number of close friends and
religiosity (which made up part of the extended 25 item CD RISC but not the re�ned 10 item version).
Cronbach’s alpha for each factor ranged from 0.54 to 0.73. The average inter-item correlation was 0.22
(Table 2).

[Insert Table 2 here]

We labeled the 3 factors within the AHRI as personal competence, feeling supported vs. overwhelmed,
and optimism. Each item loaded predominantly on only one factor (Table 2). Full pattern matrix and
correlation matrix between factors are available as Supplementary Tables 1 and 2, respectively. The
maximum possible score on our AHRI was 29. Resilience scores in our study population using this
constructed indicator appeared normally distributed (Supplementary Figure 1). The skewness (0.01) and
kurtosis (2.8) of the resilience scores were also consistent with a normal distribution. There were no
ceiling or �oor effects in our cohort (Less than 1% of participants scored either the minimum or
maximum)21 Mean resilience score for this population was 14.1. Low AHRI scores were de�ned as < 10,
medium as 10-19 and high as 20-29. The majority of the cohort (68%) fell into the medium resilience
category.

[Insert Table 3 here]

In looking at differences in resilience by basic demographics, we found that the mean AHRI score was
signi�cantly lower among women compared to men (13.8 vs 14.4, p<0.001) (Table 4). Participants in
their 30s had slightly higher resilience scores than participants in their 20s (14.5 vs. 13.9, p=0.002). In
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addition, resilience scores increased with increasing education and household income. Finally, there
appeared to be differences in mean resilience score by race, with non-Hispanic American Indian
participants evidencing the lowest scores (13.0).

[Insert Table 4 here]

For the evaluation of our indicator’s convergent validity, we found a signi�cant negative correlation
between AHRI scores and CESD-10 scores for depression (r=-0.64, p<0.001). Table 5 and Supplementary
Figure 2 both highlight that resilience scores increased as depression scores decreased. In addition, as
seen in Table 5, the mean CESD-10 score for participants in the low Add Health resilience category was
11.8 and signi�cantly different via pairwise comparisons to the mean CESD-10 scores in the medium and
high Add Health resilience categories (mean CESD-10 scores 5.6 and 2.8, respectively, Bonferroni
corrected p-values <0.001). Over half of the patients in the low resilience category quali�ed for a
diagnosis of depression per the CESD-10. Finally, there were signi�cantly more participants who reported
ever receiving a diagnosis of depression, anxiety or post-traumatic stress in the low AHRI score category
than in the medium or high resilience categories (Bonferroni corrected p<0.001 for all).

[Insert Table 5 here]

Discussion
In this study, we showed that data from the National Longitudinal Study of Adolescent to Adult Health
could be used to retrospectively create a global resilience indicator that demonstrated appropriate
psychometric properties among young adults. Using our indicator, we found that women had signi�cantly
lower resilience scores than men in this cohort. This has been documented by others noting gender
differences in resilience using other scales.14,20,25 We also found that older participants had slightly
higher resilience scores than their younger counterparts within the same wave. This is in contrast to the
�ndings of the original CD-RISC validation study,14 where authors found no correlation between age and
CD-RISC score. It is possible that we were able to capture differences in resilience by age not previously
documented as our sample size was over ten times larger than the initial validation study.

 

There is ongoing debate about whether resilience should be studied as a personality trait, a behavioral
outcome or a dynamic process that can be modulated, which have led to a variety of ways in which
resilience has been operationalized and measured.5,37  This is re�ected in the previous work that has
utilized Add Health data to explore the concept of resilience. Some research groups have written about
resilience in the Add Health cohort as a description of an outcome, exploring how or why individual or
contextual factors may render some participants “resilient” to a pre-speci�ed poor outcome, but without
concretely measuring resilience itself.38–40 Another angle has been the relationship between poor
outcomes like depression and individual concepts that are believed to represent one aspect of resiliency,
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such as personal agency9, optimism11 or social support.12 In doing so, these researchers have utilized
Add Health data to create a scale that operationalizes the speci�c resilience-related concept in question.
For instance, Hitlin and Elder performed exploratory factor analysis using Wave 1 data to construct a
measurement model of agency9 that has subsequently been used by others to measure the impact of
agency on adolescent depression.11

 

Our work built on this concept but utilized data from when Add Health participants were �rmly in their
adult years (ages 24-32). In addition, it expanded existing work by creating an instrument that aims to
capture a more global picture of resilience, rather than one aspect or factor related to individual resilience.
The three major factors we found in the AHRI we constructed (personal competence, feeling supported vs.
overwhelmed, and optimism) re�ect major themes seen in prospectively validated resilience scales,8,14

which speaks to the face validity of the AHRI and situates it within what has traditionally been believed to
be important when assessing individual resilience. In addition, the methodology we used to construct the
AHRI highlights the ability to take existing rich cohort data and re-purpose it for the identi�cation of
important constructs and outcomes beyond those conceived of during the design of the original study.

 

We do acknowledge some limitations. Given the existing nature of this data and the inability to re-contact
participants, we were unable to assess the consistency of responses to our Add Health resilience
indicator over time, such as by looking at test-retest reliability. In addition, although Add Health has
contacted the same participants over several waves, not every wave of interviews asks the same items
and many of the resilience-related questions changed with each wave of interviews. Thus, participants’
responses to the items we used to construct our resilience indicator could not be assessed at any other
time point using existing data.

Conclusions
The Add Health Resilience Instrument (AHRI) derived via interview data from a nationally representative
longitudinal cohort study showed that a resilience indicator could be constructed retrospectively and
evidence good psychometric properties. This indicator can be applied in future studies that utilize Add
Health data to further explore the relationship between resilience, health, health behaviors and community
context in young adults.

List Of Abbreviations
Add Health: Adolescent to Adult Health

AHRI: Add Health Resilience Instrument
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CD-RISC: Connor-Davidson Resilience Scale

CESD-10: Centers for Epidemiologic Studies Depression Scale-10
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Table 1. Demographic Characteristics (N=9852)
Variable Mean (SD) or % of Cohort

Age (yrs) 28.8 (1.8)
Gender (% Female) 57.0%

Race/Ethnicity  

Non-Hispanic White 64.2%

Non-Hispanic Black 15.8%

Non-Hispanic American Indian 2.5%

Non-Hispanic Asian 2.9%

Other Non-Hispanics 0.9%

Hispanic 13.6%

Highest Level of Education Achieved  

Less than High School 12.9%

Less than College 69.2%

College Degree 11.6%

More than College 6.3%

Household Income  

<$20,000 12.0%

$20-49,999 34.2%

$50-99,999 38.1%

$100-149,999 7.6%

>$150,000 3.0%

Missing 5.0%
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Table 2. Factor Loadings and Internal Consistency of Each Item, Factor and Overall Add
Health Resilience Instrument (AHRI)

Factor Item Factor
Loading

Item-test
correlationa

Item-total
Correlationb

Average inter-item
correlationc

Alphad

Factor
1

          .7315

  1 .3590 .5924 .4845 .2096 .7609
  2 .6578 .5359 .4191 .2155 .7672
  3 .6935 .5792 .4691 .2110 .7624
  4 .6819 .5892 .4807 .2100 .7613
  5 .3540 .4413 .3123 .2253 .7772

Factor
2

          .6908

  6 .5904 .5980 .4912 .2090 .7603
  7 .5413 .5009 .3793 .2192 .7711
  8 .7453 .5825 .4730 .2107 .7621
  9 .4289 .5532 .4391 .2137 .7653

Factor
3

          .5395

  10 .3250 .4059 .2732 .2289 .7808
  11 .5388 .4973 .3751 .2195 .7714
  12 .4896 .4365 .3071 .2258 .7777
  13 .3425 .5286 .4107 .2162 .7680

Overall
AHRI

        .2165 .7822

               

a Ideally these values are similar for all items.

b Recommended values are above 0.2.

c Recommended values are between 0.2 and 0.5.

d Ideal values are between 0.7 and 0.95
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Table 3. Add Health Resilience Instrument      
Item Max

Score
Mean

Score in
Cohort

Mean Factor
Score if

Depressed
Factor 1. Personal Competence/Agency 10 4.4 3.1

1.    There are many things that interfere with what I
want to do.*

2 0.6  

2.    There is little I can do to change the important
things in my life.*

2 1.0  

3.    Other people determine most of what I can and
cannot do.*

2 1.1  

4.    There is really no way I can solve the problems I
have.*

2 1.1  

5.    I go out of my way to avoid having to deal with
problems in my life.*

2 0.7  

Factor 2: Social Support/ Feeling Overwhelmed 11 6.7 3.5
6.    In the last 30 days, I have often felt that

difficulties were piling up so high that I could not
overcome them.*

3 1.8  

7.    I often feel isolated from others.* 2 1.2  
8.    In the last 30 days, I have often felt unable to

control the important things in my life.*
3 1.8  

9.    In the last 30 days, I have often felt confident in
my ability to handle my personal problems.

3 2.1  

Factor 3. Optimism 8 2.9 1.9
10.  I am not easily bothered by things.* 2 0.5  
11.  Overall, I expect more good things to happen to

me than bad.
2 1.0  

12.  I'm always optimistic about my future. 2 0.9  
13.  I hardly ever expect things to go my way.* 2 0.6  

Instrument Totals 29 14.1 8.6
* These items were reverse coded in order for higher scores to indicate higher resilience. 
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Table 4. Differences in Mean Resilience Scores by Demographics  
Variable Sample

Size
Mean Resilience Scores (Standard

deviation)
P-value

Gender     <0.001
Female 5985 13.8 (5.0)  
Male 3867 14.4 (5.1)  

Age     0.002
Age < 30 5925 13.9 (5.0)  
Age  30 3927 14.5 (5.1)  

Race/Ethnicity     <0.001
Non-Hispanic White 5200 14.3 (5.0)  
Non-Hispanic Black 1962 14.4 (5.1)  
Non-Hispanic American
Indian

237 13.0 (4.9)  

Non-Hispanic Asian 489 13.7 (4.9)  
Other Non-Hispanics 115 15.0 (6.0)  
Hispanic 1829 14.4 (4.9)  

Highest Level of Education
Achieved

    <0.001

Less than High School 1073 12.0 (4.7)  
Less than College 6929 14.2 (5.0)  
College Degree 1192 15.8 (4.7)  
More than College 658 16.4 (4.7)  

Household Income     <0.001
<$20,000 1121 12.6 (5.2)  
$20-49,999 3269 12.3 (5.1)  
$50-99,999 3924 13.6 (4.9)  
$100-149,999 817 15.2 (4.9)  
>$150,000 293 16.0 (4.7)  
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Table 5.  Summary of Construct Validity Findings

Measure Add Health Resilience Category P-
values

  Low

(n=1726)

Medium
(n=6723)

High

(n=1403)

 

CESD-10 Score 11.8 (SD
4.9)

5.6 (3.8) 2.8 (2.6) <0.001

Depressed per CESD-10 56.8% 10.8% 1.6% <0.001
Ever received diagnosis of:        

Depression 33.6% 13.3% 6.5% <0.001
Anxiety 21.8% 9.6% 6.3% <0.001
Post-traumatic stress
disorder

5.6% 2.2% 1.0% <0.001
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