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Abstract

Purpose

The 14-item Resilience Scale (RS14) is a tool designed to measure psychological resilience.

It has been used effectively in diverse populations. However, its applicability is largely

unknown for Sub-Saharan adolescent populations and completely unknown for orphaned

and separated adolescents and youths (OSAY), a highly vulnerable population for whom

resilience may be critical. This study assesses the RS14’s psychometric properties for

OSAY in Uasin Gishu County, Kenya.

Methods

Survey responses from a representative sample of 1016 OSAY (51.3% female) aged 10–25

(mean = 16; SD = 3.5) living in institutional and home-based environments in Uasin Gishu

County were analyzed. The RS14’s psychometric properties were assessed by examining

internal consistency reliability, confirmatory factor analyses, and convergent validity using

correlations between resilience and each of social support and depression. Sub-analyses

were conducted by age and sex.

Results

Resilience scores ranged from 14–98 (mean = 66; SD = 19) with no sex-based significant

difference. Resilience was higher for those aged�18 (mean = 69; range = 14–98) versus

age <18 (mean = 65; range = 14–98). Internal consistency was good (Cronbach’s α = .90).

Confirmatory factor analysis indicated a 1-factor solution, though the model fit was only

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0241699 November 24, 2020 1 / 12

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Sutherland SC, Shannon HS, Ayuku D,

Streiner DL, Saarela O, Atwoli L, et al. (2020)

Reliability and validity of the RS14 in orphaned and

separated adolescents and youths in western

Kenya. PLoS ONE 15(11): e0241699. https://doi.

org/10.1371/journal.pone.0241699

Editor: Egle Mazulyte-Rasytine, Vilnius University,

LITHUANIA

Received: May 13, 2020

Accepted: October 20, 2020

Published: November 24, 2020

Copyright: © 2020 Sutherland et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

Funding: This work was supported in part by the

Eunice Kennedy Shriver National Institute Of Child

Health & Human Development [R01HD060478];

and by the Dalla Lana School of Public Health at the

University of Toronto. The content is solely the

responsibility of the authors and does not

necessarily represent the official views of the

Eunice Kennedy Shriver National Institute of Child

https://orcid.org/0000-0002-6494-2561
https://orcid.org/0000-0003-0610-6271
https://orcid.org/0000-0003-0541-2955
https://doi.org/10.1371/journal.pone.0241699
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0241699&domain=pdf&date_stamp=2020-11-24
https://doi.org/10.1371/journal.pone.0241699
https://doi.org/10.1371/journal.pone.0241699
http://creativecommons.org/licenses/by/4.0/


moderate. Resilience was positively correlated with social support in all ages (.22; p < .001)

and negatively correlated with depression in individuals age <18 (-.22; p < .001). The rela-

tionship between resilience and depression in individuals age�18 was statistically signifi-

cant only in females (-.17; p = .026).

Conclusion

This study demonstrates reasonable evidence that the RS14 is both valid and reliable for

measuring psychological resilience in the population of OSAY in western Kenya.

Introduction

Resilience refers to an individual’s ability to recover from and adapt in the face of social disad-

vantage and highly adverse conditions [1]. It is also a psychological trait which has gained clin-

ical relevance and prominence in health research. It has been described as the capacity of an

individual to regain balance and persevere despite challenges, and is closely linked to confi-

dence in one’s own abilities. Resilience is considered protective against various mental health

disorders including depression [2].

While early research considered resilience to be a relatively stable personality trait, newer

studies have demonstrated that it can be developed over time via coping techniques that allow

an individual to navigate crises effectively, maintaining optimism and balancing negative emo-

tions with positive ones [1, 3]. Positive emotions are strongly linked to resilience through their

role in promoting problem solving and flexibility in thinking, as well as counteracting the

physiological effects of negative emotions and helping individuals to recover from stressful

encounters. Positive emotions are also linked to adaptive coping, creating enduring social

resources, and enhancing personal well-being [4, 5]. Age and gender, along with modifiable

factors including participation in activities and the presence of supportive relationships, have

likewise been associated with resilience and mitigating the negative effects of adverse life situa-

tions [6–8]. Social support has demonstrated positive associations with psychological resilience

across a variety of populations including in children and adolescents [9]. Developmentally,

adolescence is a strategic time for optimizing future mental and physical health as negative

behaviour patterns are not yet set. It is a critical stage to develop resilience and positive coping

mechanisms that optimize an individual’s ability to achieve success in life.

Many tools measure psychological resilience. These include the Baruth Protective Factors

Inventory, Brief Resilience Coping Scale, Brief Resilience Scale, Connor-Davidson Resilience

Scale, Resilience Scale for Adults, and the Resilience Scale developed by Wagnild and Young

[1]. Several reviews comparing commonly used instruments have found the Wagnild and

Young Resilience Scale and its 14-item short form, the RS14, to be the best instruments to use

in adolescent populations [1]. While other tools demonstrate acceptable psychometric proper-

ties in certain populations, the literature found a general lack of evidence of appropriateness

for use with adolescents, or in diverse populations, and a limited number of high-quality stud-

ies using these tools [1]. In contrast, the RS and RS14 demonstrated good psychometric prop-

erties, ease of use, and an extensive history of validation and use in diverse, international

populations including with adolescents and in several languages [1, 10]. The RS14 has under-

gone successful validation studies including young adults in Japan, Finland, and Lithuania,

and specifically in youth and young adult populations or subgroups in Nigeria, Italy, Brazil,

Poland, and Portugal, among others [2, 11–17]. An additional benefit of the RS14 is brevity,

reducing participant burden by requiring only 3–4 versus 5–7 minutes to complete while still
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capturing the five essential resilience characteristics and maintaining a strong correlation with

the 25-item Resilience Scale [2, 18].

Understanding psychological resilience and its impact on health related outcomes may offer

important insight into how to mitigate the effects of adverse life events on vulnerable popula-

tions. While resilience has been studied extensively in developed countries, relatively little

research has focused on developing countries including Kenya. Resilience studies in Sub-Saha-

ran African (SSA) children and youths are primarily qualitative with modest sample sizes and

little between-study consistency in resilience tools [19]. In SSA the RS14 has only been validated

in Nigerian adults; never in orphaned and separated adolescents and youths (OSAY) [13].

SSA is home to approximately 50 million OSAY and this number is growing, due in large

part to the sub-continent accounting for nearly 68% of worldwide individuals currently living

with HIV [20, 21]. As of 2018, approximately 11 million OSAY in SSA, including 2.3 million

in Kenya, are thought to have lost one or both parents to AIDS [21]. Compared to non-

orphans, OSAY are at higher risk of many negative health behaviours and outcomes including

participation in exchange or survival sex, drug and alcohol use, and significant intra-house-

hold discrimination, and the experience of physical and sexual violence [22–24]. Psychological,

environmental, and social factors, rather than orphan status alone, may influence an individu-

al’s likelihood of engaging in high risk behaviours which put them at risk for HIV infection

and other adverse outcomes [22]. Of these factors, psychological resilience is theorized to pro-

vide a strong protective effect and there is an urgent need for research into the determinants of

resilience among OSAY [25, 26]. The aim of this study was to validate the RS14 instrument for

measuring psychological resilience in the Kenyan OSAY population through exploring the

instrument’s internal consistency, convergent validity, and checking the unifactoral structure

found in previous studies.

Methods

Study setting

Procedure and participants. The Orphaned and Separated Children’s Assessments

Related to Their Health and Well-Being (OSCAR) (R01HD060478) longitudinal cohort study

began in 2010. It is designed to investigate the effects of care environment on the physical and

mental health of OSAY�18 years old at baseline in UG, Kenya, through annual surveys. These

include a clinical encounter (including HIV testing) for all participants and a psychosocial

encounter for OSAY aged�10. The psychosocial encounter is self-administered with assis-

tance from an on-site psychosocial counselor available on request.

Data were obtained from 1016 of 1231 unique participants of Phase II. Exclusions were

based on age, as the RS14 is not administered to OSAY aged<10 (n = 27), incomplete RS14

(n = 187), and residing in an ineligible living environment of self-care at the time of data col-

lection (n = 1).

We used the baseline data of Phase II, which began in 2015. Data cleaning occurred first in

the field and discrepancies or missing information were verified with the participant on site.

This cohort has been described in detail previously [27].

Human subjects protection. This study protocol and the parent OSCAR study were

approved by the Research Ethics Board at University of Toronto, the Institutional Research

Ethics Committees of Moi University College of Health Sciences and Moi Teaching and Refer-

ral Hospital, and Indiana University’s Institutional Review Board. Informed consent was pro-

vided by the head of each household for family-based care settings (FBS) or Director of the

Charitable Children’s Institution (CCIs, i.e. orphanage) for government run institutions. All

individuals�10 years old provided written assent. When individuals were unable to sign their
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names, fingerprints were used. All psychosocial assessments were reviewed by a project psy-

chologist for red flags on suicidality, markers of ongoing, active abuse, or if the child was likely

to pose a threat to themselves or others. OSCAR study staff followed up on these cases.

Instruments

RS14. The RS14 was included in OSCAR Phase II. It was licensed effective date June 30,

2017 and administered in the original English. The RS14 is strongly correlated with the RS-25

(r = .97). Both instruments center on the ‘Resilience Core’, a set of 5 essential characteristics

that constitute resilience: equanimity, authenticity, perseverance, purpose, and self-reliance.

Equanimity is defined as having a balanced perspective and the ability to adapt to life changes.

Authenticity is the realization that every individual has a unique perspective and must face cer-

tain experiences alone. Perseverance is the ability to continue forward despite setbacks. Pur-

pose is the belief that one’s life has innate meaning. Self-reliance is the ability to understand

and accept one’s own capabilities and limitations leading to self-efficacy and problem solving.

Each item uses a Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Total

scores range from 14–98, with�64 considered low, 65–81 moderately low to moderate, and

�82 high levels of resilience. In previous studies, resilience scores generally demonstrate a neg-

ative skew with means ranging from 63–87. In the OSCAR study, the response format was sim-

plified from a single-line to individually labeled checkboxes in two columns with responses

including ‘Strongly Disagree’, ‘Disagree’, ‘Somewhat Disagree’, ‘Don’t Know’, ‘Somewhat

Agree’, ‘Agree’, ‘Strongly Agree’, and ‘Refuse to Answer’. ‘Don’t Know’ was interpreted as a

neutral response with a value of 4.

The RS14 is considered internally consistent in many populations with a Cronbach’s α of

.76-.96. In a wide range of studies, the RS14 has demonstrated construct validity through con-

tent analysis, known groups, correlation studies, factor analysis, convergent/discriminant stud-

ies, and pre/post-test intervention studies. While the original RS-25 has been found to have a

two-factor structure with subscales including personal competence (17 items) and acceptance

of self and life (8 items), most studies of the RS14 have found a single-factor solution to pro-

vide the best fit [28]. Despite this, questions in the RS14 draw directly from the five subtypes of

resilience and several studies have demonstrated multi-factor solutions to be most appropriate

[28]. For this reason both 1-factor and 5-factor solutions were examined.

12-item Multidimensional Scale of Perceived Social Support (MSPSS)

(social support)

Social support was measured using the MSPSS which aims to measure an individual’s perceived

adequacy of social support arising from family, friends, and significant others. These form the

instrument’s three subscales. The MSPSS has been found to be psychometrically sound, with

strong internal reliability (Cronbach’s α ranging from .86-.90) and factorial validity in a number

of diverse populations including South African children and adolescents [29–31].

The MSPSS consists of 12-items that use a 7-point Likert scale ranging from 1 (very strongly

disagree) to 7 (very strongly agree) [32]. Scores are added for each subscale, or the entire

instrument, and divided by the number of items. Mean scores or categories of level of social

support may be used [33]. In the OSCAR survey, original format was replaced by individual

checkboxes with responses, values ranging from 1–5, including ‘Strongly Disagree’, ‘Somewhat

Disagree’, ‘Don’t Know’, ‘Somewhat Agree’, ‘Strongly Agree’, and ‘Refuse to Answer’. For the

purposes of this study, ‘Don’t Know’ was interpreted as a neutral response with a value of 3.

Sensitivity analyses were run removing the ‘Don’t Know’ response option, creating a value

range of 1–4 for each question. Social support was considered as a continuous measure.
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Child depression inventory short-form. Depression was measured using the Child

Depression Inventory short form (CDI-S) in participants <18 years of age. Due to its easy

readability, brevity, and strong psychometric properties, the long form Child Depression

Inventory is the most frequently used tool for measuring symptoms of depression in children

[34]. The CDI-S distills the original 27-item instrument to 10-items, reducing assessment time

and burden. The CDI-S has no subscales. It has sound psychometric properties and is consid-

ered comparable with the long form, with strong internal reliability and convergent validity

[34]. In 2015, a meta-analysis of 22 studies found the mean Cronbach’s α of the CDI-S was .77

(95% CI = [.74,.80]) [35]. The CDI-S has been used successfully in several populations includ-

ing children and adolescents orphaned by AIDS in South Africa [36].

For each item, respondents are asked to choose one of three statements that best represents

their feelings over the last two weeks. Items are scored on a 3-point scale based on severity of

symptoms.

PHQ-9. Depression was measured using the 9-item Patient Health Questionnaire (PHQ-

9) in participants age 18 years and older. The PHQ-9 is the depression specific module from

the full form Patient Health Questionnaire which assesses 8 potential diagnoses. The PHQ-9

aims to aid in criteria based diagnosis of depressive disorders and measure depression severity

using questions about the respondent’s feelings over the last two weeks [37]. The PHQ-9 has

been found to be psychometrically sound, with Cronbach’s α ranging from .80-.89 and strong

convergent validity [38, 39]. The PHQ-9 has been validated in many populations including

Kenyan cancer patients (Swahili translation) [38].

Each PHQ-9 item uses a 4-point Likert scale from 0 (not at all) to 3 (nearly every day).

Depression severity is interpreted using summary scores, none-minimal = 0–4, mild = 5–9,

moderate = 10–14, moderately severe = 15–19, and severe = 20–27 or as a continuous variable

for assessing the severity of depressive symptoms [39]. For this study, the PHQ-9 was used as a

continuous variable.

Statistical analysis

Psychometric properties of the RS14 were assessed by examining internal consistency, confir-

matory factor analyses, and convergent validity. Internal consistency was evaluated using

Cronbach’s α with α�.80 considered acceptable [15]. Construct validity was assessed through

confirmatory factor analysis using a maximum likelihood fitting procedure. Both a 5-factor

and 1-factor solution were evaluated. Measures of model fit included goodness of fit (GFI),

adjusted goodness of fit (AGFI), and comparative fit index (CFI) (acceptable fit�.90), the root

mean square error of approximation (RMSEA) (good fit< .05, acceptable fit .05-.08), stan-

dardized root mean square residual (SRMSR) (good fit < .05, acceptable fit .05–.10), and a χ2

test [40]. Convergent validity was assessed through correlation with depression and social sup-

port. For all analyses, p-values of< .05 were considered statistically significant. Sub-analyses,

stratified individually by gender and age (<18 vs.�18 years of age), tested whether the struc-

ture and psychometric properties of the RS14 differed between these populations. Sensitivity

analyses were conducted to evaluate changes in the psychometric properties of the RS14 and

MSPSS based upon the removal of the ‘Don’t Know’ response option. All analyses used two-

tailed tests and were conducted using SAS 9.1 [41].

Results

The sample consisted of 1016 OSAY living in UG, Kenya, aged 10–25 years (mean = 16;

SD = 3.5), with 65% of individuals <18 years of age and 35% age�18 years [Table 1]. The
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sample included 51% females (n = 521) and 49% males (n = 495). Sex distribution did not vary

significantly by age. A third of participants lived in CCIs while 67% lived in FBS.

Resilience scores ranged from 14–98 with a mean of 66 (SD = 19), considered moderately

resilient. Depressive symptom scores in individuals <18 years of age (CDI-S scores) ranged

from 0–14 (mean = 2.8; SD = 3.0). In individuals�18 years of age, PHQ-9 scores ranged from

0–24 (mean = 4.3; SD = 4.7), considered minimal to mild. Social support scores ranged from

1–5 (mean = 4.3; SD = 0.8). Resilience score, social support, and CDI-S score in individuals

age<18 did not vary by sex; however, in individuals�18 years of age females demonstrated

higher PHQ-9 scores than males (mean = 4.8 vs. 3.7). Individuals�18 years of age demon-

strated higher levels of both resilience (mean = 69 vs. 65) and social support (mean = 4.4 vs.

4.2) as compared to younger individuals [Table 1].

The RS14’s Cronbach’s α was .90. When restricted by subgroup, Cronbach’s α was .90 for

males and individuals age<18, and .91 for females and individuals�18 years of age, thus

showing high internal consistency overall and by age and sex.

Neither the 1-factor nor 5-factor model in the confirmatory factor analysis met all con-

ventional criteria for a good fit (1-factor: GFI = .87; AGFI = .83; CFI = .88; RMSEA = .10;

SRMSR = .06; 5-factor: GFI = .89; AGFI = .83; CFI = .90; RMSEA = .10; SRMSR = .06).

While each measure approaches the threshold values for a good model fit, only the SRMSR

values and the 5-factor model CFI are considered in an acceptable range for good model fit.

A χ2 test demonstrated a statistically significant difference between the observed and

expected matrices [Table 2]. The 1-factor model explained 45% of total variance and all fac-

tor loadings were�.44. The 5-factor model explained 70% of total variance, all factor load-

ings were�.47, and each factor loaded between 2 and 5 items, with 3 factors loading �2

items each.

Resilience was shown to have a negative correlation with depression in individuals age<18

(-.22; p< .001) and a positive correlation with social support (.22; p< .001) in all age groups.

These relationships remained statistically significant across age and sex. The relationship

between resilience and depression in individuals age�18 was not statistically significant

(Total:-.05; p = .328; Men: .08; p = .297), except in women where a negative correlation was

found (-.17; p = .026) [Table 3].

Table 1. Sample description.

Variable Age�17 Age�18 Total

# (%); Mean (SD; Range) # (%); Mean (SD; Range) # (%); Mean (SD; Range)

Total 656 360 1016

Sex

Female 327 (50) 194 (54) 521 (51)

Male 329 (50) 166 (46) 495 (49)

RS14a 65 (19; 14–98) 69 (19; 14–98) 66 (19; 14–98)

CDI-Sb 2.8 (3.0; 0–14) ——— ———

PHQ-9c ——— 4.3 (4.7; 0–24) ———

12-item MSPSSd 4.2 (0.8; 1–5) 4.4 (0.8; 1–5) 4.3 (0.8; 1–5)

a 14-item Resilience Scale.
b Child Depression Inventory short form.

c 9-item Patient Health Questionnaire.
d 12-item Multidimensional Scale of Perceived Social Support.
� p < .05; �� p < .01; ��� p < .001.

https://doi.org/10.1371/journal.pone.0241699.t001
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All sensitivity analyses demonstrated no significant change in results when neutral catego-

ries were removed from the resilience and social support variables.

Discussion

This study confirmed that with strong to moderate psychometric properties the RS14 is both

reliable and valid for use in the Kenyan OSAY population.

There was a moderately-low to moderate resilience level (mean = 66). This is higher than

the Japanese mean score (64) but lower than those in Poland (73), Nigeria (74), Finland (76),

Italy (76), and England (76) [2, 11, 13, 14, 16, 18]. This may be due in part to the relatively

young age of study participants as compared to other populations in which the RS14 has been

used. The mean level of resilience was higher in older OSAY, comparable to findings in Brazil,

Finland, and the Netherlands, though this difference was not statistically significant in the Pol-

ish or Italian populations [11, 14–16, 42]. An increase with age is consistent with the theory

that resilience develops over time, with older individuals having had more experience recover-

ing from challenges and developing adaptive coping strategies [42]. Consistent with previous

studies on the RS14, resilience did not vary by sex [11, 14–16]. While other studies have found

associations between resilience and sex, alternate definitions, such as in Bonanno et al. which

defined resilience as having 1 or 0 posttraumatic stress disorder symptoms, or tools, such as

the 25-item Resilience Scale, were used [6, 12, 13, 42–44].

Table 2. Confirmatory factor analysis of the RS14 and goodness-of-fit indexes.

Model Χ2 / df CFI a GFI b AGFI c RMSEA d SRMSR e

Acceptable values p < .05 �.90 �.90 �.90 < .05 (good) < .05 (good)

.05 - .08 (acceptable) .05 - .08 (acceptable)

1-factor 783.52 / 77 ��� .88 .87 .83 .10 .06

5-factor 690.63 / 67 ��� .90 .89 .83 .10 .06

a Comparative Fit Index.
b Goodness-of-Fit Index.
c Adjusted Goodness-of-Fit Index.
d Root Mean Square of Approximation.

e Standardized Root Mean Square Residual.
� p < .05; �� p < .01

��� p < .001.

https://doi.org/10.1371/journal.pone.0241699.t002

Table 3. Evaluation of convergent validity: Pearson correlations between the RS14a total score and CDI-S, PHQ-9, and 12-item MSPSS.

Variable Age�17 Age�18 Female Male Total

PCCe (p-value) PCC (p-value) PCC (p-value) PCC (p-value) PCC (p-value)

Depressive symptoms (CDI-S)b -.22 (< .001���) ——— -.21 (< .001���) -.23 (< .001���) ———

Depressive symptoms (PHQ-9)c ——— -.05 (.328) -.17 (.026�) -.08 (.297) ———

Social support (12-item MSPSS)d .22 (< .001���) .20 (< .001���) .24 (< .001���) .20 (< .001���) .22 (< .001���)

a 14-item Resilience Scale.
b Child Depression Inventory short form.

c 9-item Patient Health Questionnaire.
d 12-item Multidimensional Scale of Perceived Social Support.
e Pearson Correlation Coefficient.
� p < .05; �� p < .01

��� p < .001.

https://doi.org/10.1371/journal.pone.0241699.t003
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With a Cronbach’s α of .90, the RS14 demonstrated good internal consistency, similar to

that found in other populations [2, 11, 13, 14, 16, 18]. The internal consistency did not vary

significantly with age or sex.

While both solutions approached but did not meet the criteria for a good fit, the confirma-

tory factor analysis demonstrated that a 1-factor solution with all items explained by a com-

mon latent factor, resilience, was more appropriate than a 5-factor solution for the RS14 in the

primary population and all sub-populations. In this model, all item loadings were�.44. A

goodness-of-fit assessment demonstrated similar values when comparing 1-factor and 5-factor

solutions; however, while in the 5-factor model CFI and GFI were slightly higher (.90 vs. .88;

.89 vs. .87), several factors failed to include more than 1–2 items. A unifactoral solution with a

moderate fit is more appropriate and parsimonious, with little improvement gained through

including additional factors. The unifactoral solution was most appropriate across all age and

sex subgroups. Future research including exploratory factor analysis is required to determine

the reason for a fair / fair-to-good model fit in this population; however, both internal consis-

tency and convergent validity testing still support the use of the RS14 in Kenyan OSAY.

Resilience demonstrated a positive correlation of .22 with social support, the direction

and magnitude of which did not vary significantly by age or sex. This is consistent with previ-

ous studies including Nishi et al. which found a correlation of .38 between resilience and

perceived number of social supports and a correlation of .12 between resilience and satisfac-

tion with social supports [2]. It is theorized both that social support may improve individual

resilience by providing resources to buffer stressful life events and that resilient individuals

may be better equipped to gather social resources and enhance their own social support sys-

tems [2, 9].

In individuals <18 years of age, the correlation of -.22 (p< .001) between resilience and

CDI-S score is consistent with both the theory that resilience mitigates an individual’s suscep-

tibility to depression and the inverse relationships between resilience and depression in previ-

ous studies [2, 13, 15, 28]. In young adults,�18 years old, the overall relationship between

resilience and PHQ-9 score was not statistically significant at α = .05, except in females where

a correlation of -.17 (p = .026) was observed. In this population, females showed significantly

higher, and more varied, levels of depressive symptoms as compared to males, with mean

scores of 4.8 vs. 3.7 (p = .018). Relative homogeneity in depressive symptom scores in men

may have limited the ability to detect a significant difference in this population; however, this

does not account for the slight positive, if statistically non-significant, relationship with resil-

ience. This may be due in part to a combination of cultural stigma surrounding mental health

in Kenya, traditional masculine social roles which limit the socially acceptable expression of ill-

ness behaviour, and the gendered nature of help seeking behaviour [45]. Previous research has

demonstrated an increase with age in stigmatizing attitudes toward individuals with depressive

symptoms, with adolescent males indicating higher levels of stigmatizing attitudes than youn-

ger males or adolescent females [46]. Additionally, in a study of peer acceptance of individuals

with mental health problems, as age increased males demonstrated decreasing acceptance of

other males with depressive symptoms [47]. As such, internalized negative attitudes toward

mental health problems may be related to lower and more homogeneous depressive symptom

scores in older males. Age based differences may also be due in part to the use of different

tools to measure depressive symptoms in OSAY�17 and�18 years of age.

This study has several important limitations. The MSPSS was adapted with the removal of

two of seven response categories: ‘Very Strongly Agree’ and ‘Very Strongly Disagree’. While

this improved ease of administration it also limited the use of categorical scoring options and

direct comparison of results with previous studies. The use of social support as a continuous

measure was not impaired. This compression of response range may also account for the
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highly significant but lower in magnitude than expected correlations observed between resil-

ience and social support.

The use of different, age-specific, tools to assess depression symptoms in individuals�17

and�18 years of age limits the interpretation and generalizability of results.

Convergent validity was assessed through the individual correlations of resilience with

depression (negative) and social support (positive). While these associations are well docu-

mented, the inclusion of additional constructs, such as optimism or post-traumatic symptoms,

would have strengthened the generalizability of the conclusions.

Missing data may be non-random and could affect internal and external validity. To mini-

mize bias due to missing data and improve sensitive information accuracy, psychosocial

assessments were self-administered, unless assistance was requested, and confidentiality was

assured. Surveys were checked for completeness on site, with immediate follow-up to fill

incomplete questions. Thus, OSCAR study’s data may not suffer as much underreporting as

other self-administered surveys. Nevertheless, self reported information was vulnerable to

interpretation, recall, and social desirability bias.

This study’s relatively large sample size is an important strength, providing high power to

detect true differences and validate the RS14. The sampling frame provides near universal

inclusion of CCIs and a random, representative sample of FBS households, reducing the

potential for selection bias and improving generalizability of findings.

This study is the first to examine the validity and reliability of the RS14 in the OSAY popu-

lation of western Kenya. With psychometric properties with a high level of internal consistency

reliability, moderate convergent validity, satisfactory construct validity with a unifactoral solu-

tion, this study indicates that the RS14 can be used to measure resilience in this population.

Supporting information

S1 Data. RS14 dataset. This is the dataset used in the investigation of the reliability and valid-

ity of the RS14 in orphaned and separated adolescents and youths in western Kenya.

(XLSX)
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