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Abstract

Assaociation between skin tone and mental health status in the National Longitudinal Survey of

Youth 1997 cohort
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Chair of the Supervisory Committee:
Anjum Hajat

Department of Epidemiology

Background: While the relationship between race and mental health has been studied
extensively, skin tone also contributes to social stratification and experiences of colorism can
result in poor mental health. This study evaluated the association between skin tone, a proxy for
colorism, and mental health status, and whether race and ethnicity modified the association.
Methods: This study used data from the National Longitudinal Survey of Youth 1997 cohort
(N=2,177). Mental health was measured in 2010 with the Mental Health Inventory (MHI-5) which
asks about mental health factors in the past month. Scores ranged from 0-15 with higher scores
indicating worse mental health status. Mental health was evaluated continuously and
dichotomously, using a cut point at 46. Interviewers identified skin tone in 2010 ranging from 1-
10, with 1 as the lightest skin tone and 10 as the darkest. Skin tone was evaluated continuously
and categorically (light skin tone (1); medium skin tone (2-4); and dark skin tone (5-10)).

Poisson and binomial regression analyses were used to compute prevalence ratios and relative



risks. Effect modification was assessed using a Wald test. Stratified models were used to
compute stratum-specific PRs for racial and ethnic groups.

Results: For the continuous MHI-5 score, the prevalence of poor mental health was null among
participants with medium skin tone and slightly lower among participants with dark skin tone
compared to participants with light skin tone (PR=0.92, 95% CI=0.85,1.00). For the dichotomous
MHI-5 score, the risk of poor mental health was lower for both medium and dark skin tones
compared to light skin tone (medium vs. light: RR=0.83, 95% CI=0.68,1.02; dark vs. light:
RR=0.88, 95% CI=0.68,1.14). The association was null after examining skin tone continuously
for both continuous and dichotomous MHI-5 score. Race and ethnicity did not appear to modify
the association (medium vs. light p=0.98; dark vs. light p=0.99). Post-hoc analyses of MHI-5
indicators and categorical skin tone produced mixed results for participants with dark skin tone.
Conclusion: The association between continuous MHI-5 score and skin tone was close to null
or null. The association between dichotomous MHI-5 score and skin tone showed a protective
effect for individuals with darker skin tones. Hypothesized protective factors for Black or African
American individuals may also serve as protective factors for individuals with darker skin tones.
Alternatively, in settings where individuals are around others with similar skin tones, perceived

skin tone may not impact mental health to the same degree as other factors.



Introduction

In 2020, the Kaiser Family Foundation found that Black and Hispanic individuals reported
experiencing mild, moderate, or severe mental iliness as categorized by NSDUH (DSM-V) less
often than White individuals (17%, 19%, and 26% respectively).! Similarly, the National Survey
on Drug Use and Health found that in 2021, a higher percentage of White individuals reported
experiencing any mental illness than Black, Hispanic, Native Hawaiian or other Pacific Islander,
and Asian individuals. However, the percentage of multiracial individuals who reported
experiencing any mental illness was significantly higher than White individuals (35% versus 24%
respectively).?

Although the prevalence of mental illness has been lower in the past among Black and
Hispanic individuals compared to White individuals,'? current evidence is inconclusive on whether
Black and Hispanic individuals truly experience a lower risk of poor mental health outcomes. While
some studies have not found differences in depression and mental illness between Black and
White individuals,®# others found that Black and Hispanic individuals are at a higher risk of
experiencing depressive symptoms.>® Some explanations for Black individuals experiencing a
lower prevalence of mental illness and depression include certain protective factors, such as high
self-esteem and religiosity, that may reduce their likelihood of depression.* However, others
hypothesize that racial and ethnic minorities are likely underdiagnosed due to flawed screening
processes and structural barriers.»®® Furthermore, racial and ethnic minorities may be reluctant
to report poor mental health status to avoid disclosing an additional stigmatizing identity.’

Race has been explored extensively as a factor in social stratification in previous studies;
however, skin tone can also contribute to social stratification and experiences of colorism have
been linked to poor mental health outcomes.® Colorism refers to the preferential treatment of
individuals with lighter skin tones and more Eurocentric features over darker skin tones and less
Eurocentric features.® More generally, previous studies have shown that White individuals with

darker skin have worse social outcomes, including incarceration, education, and mental health.®



10 Examining mental health by race and ethnicity alone could mask the heterogeneity that exists
within these groups. Previous studies have shown that Black individuals with darker skin tones
experienced worse mental health outcomes, particularly depressive symptoms, when compared
to Black individuals with lighter skin tones.%12 This points to the Black-White paradox potentially
being due in part to the aggregation of Black individuals with varying skin tones.®

This study aims to add to the current literature by evaluating the association between
interviewer-identified skin tone and participant-reported mental health status among the 1997
National Longitudinal Survey of Youth (NLSY) cohort. While previous studies examining
perceived colorism and mental health have generally focused on one racial or ethnic group, this
study builds upon previous work by examining the association between skin tone and mental
health status across multiple racial and ethnic groups. Additionally, skin tone was identified by
interviewers in NLSY, which could mitigate social desirability bias that may be present with
participant-reported skin tone. Using interviewer-identified skin tone can also provide valuable
insight into the connection between others’ perceptions of skin tone and self-reported mental
health status. Perception of phenotypical characteristics impacts social interactions with others,
potentially affecting mental health positively or negatively. Although race and ethnicity are
different from skin tone, individuals with darker skin tones often experience higher levels of racial
discrimination than their lighter skin tone counterparts, which may result in worse mental health
for these individuals.

Mental health and skin tone have not yet been examined in the NLSY cohort, and this
study will provide insight into the association between skin tone and mental health in a large,
representative sample in the US. This work can inform future studies focused on mental health
and call attention to the importance of examining colorism as a contributing factor to poor mental
health status among racial and ethnic minorities. Additionally, this study examines how mental
health differs between racial and ethnic groups as well as how individuals of varying skin tones

differ within these groups, potentially capturing heterogeneity between individuals.



Methods

NLSY is a nationally representative prospective cohort study in the US that conducts
annual interviews, either in person or via telephone, to collect information about participants’ work,
education, and health.*®* Cross-sectional analyses were conducted for data collected in 2010 and
demographic information collected at baseline in 1997.

The sampling of study subjects was completed in two phases. The first phase included
the main cross-sectional sample with 6,748 participants at baseline. The second phase was a
supplemental sample of Black and Hispanic or Latino individuals created by oversampling these
groups and resulted in an additional 2,236 participants completing the baseline interview in 1997.
In total, 8,984 individuals were initially enrolled in the study. Participants were aged between 13
and 17 years in 1997. Sample attrition from 1997 to 2010 was 16.8%. In 2010, 82.1% of the cross-
sectional sample and 86.5% of the supplemental sample responded for an overall response rate

of 83.2% (7,479 participants). Participants were aged between 25 and 31 years.

Primary Exposure

Skin tone was assessed by the interviewer using a 10-point color card ranging from 1 for
the lightest skin tone to 10 for the darkest skin tone using a color card. Some individuals were
assigned a value of O for skin tone. Per NLSY’s recommendation, these individuals were treated
the same as individuals assigned a 1. Skin tone was measured once for each participant and was
collected in 2008, 2009, or 2010 depending on when participants were interviewed. If interviews
were conducted via telephone, skin tone was not captured (n=78). Skin tone values across all
three years were combined to maximize data availability. A new variable was created categorizing
skin tone into three groups: light (1), medium (2-4), and dark (5-10). Skin tone was evaluated as

both a continuous variable (1-10) and a categorical variable.



Primary Outcome

The five-item Mental Health Inventory (MHI-5) is a brief version of the 38-item MHI that
assesses psychological well-being and distress. Previous studies have shown that the MHI-5 is
a reliable instrument to assess mental health status and is comparable to the 38-item MHI
instrument and other similar instruments, such as the General Health Questionnaire (GHQ-12)
and Mental Health Component Summary Score (MCS).1#1®

Participants were asked five questions about their mental health in the past month,
specifically “How much of the time during the last month have you: been a very nervous person?;
felt calm and peaceful?; felt downhearted and blue?; been a happy person?; and felt so down in
the dumps that nothing could cheer you up?” Participants selected one of the following response
options for each indicator: 1) All of the time; 2) Most of the time; 3) Some of the time; 4) None of
the time.

Responses were recoded to range from 0-3 instead of 1-4. Responses were also recoded
for questions 1, 3, and 5 to reflect a higher score for worse mental health factors. All responses
were added together into one overall MHI-5 score ranging from 0-15, with a higher score indicating
worse mental health status. MHI-5 was also evaluated as a dichotomous variable using a cut-
point of 246 to indicate worse mental health status after standardizing the overall score to 0-100.
Standardization was performed using the following formula: MHI-5 score = 100 x ((Q1 score + Q2
score + Q3 score + Q4 score + Q5 score) — 0)/15. While there is no validated cut-point for the
four-point Likert scale used in this study, previous studies using this dataset have implemented

46 as a cut-point to detect moderate depressive symptoms.16-18

Effect Modifier
Race and ethnicity were captured at baseline and again in 2006. In both rounds,
participants were asked to choose one of the following response options: White; Black or African

American; American Indian, Eskimo, or Aleut (referred to as American Indian or Alaskan Native



(AI/AN)); Asian or Pacific Islander; Something else (referred to as Another Race). Fewer
participants were interviewed in 2006 (7,889), so baseline race and ethnicity were used instead.
The five race categories were combined with another dichotomous variable that asked if
participants were Hispanic or Latino (e.g., White Hispanic, White non-Hispanic). Due to sample
size limitations, only four categories were used: White Hispanic; White non-Hispanic; Another
Race non-Hispanic; and Another Race Hispanic. Another Race included American Indian or
Alaskan Native, Asian or Pacific Islander, Another Race, and Black or African American
individuals. Race and ethnicity were included as an effect modifier because the association

between skin tone and mental health was thought to vary by racial and ethnic identity.

Covariates

Age, sex, participant immigration status, parent immigration status, parent acculturation
percentage, household income status, interview season, interview region, and interviewer race
and ethnicity were included as covariates in the models. All covariates were included as
confounders as they were believed to affect skin tone and mental health status.

Age was measured in years at the time of the interview in 2010 when participants were
aged 25-31 years. Sex was measured in 1997 and participants were asked to choose either
female or male.

Parent and participant immigration status were measured in 1997 and are dichotomous
variables that asked if the parent or participant was born in the US. These variables were included
because there is evidence that children of immigrants, who are either immigrants themselves or
born in the US, may be more likely to experience poor mental health outcomes.%%°

Parent acculturation percentage was calculated by dividing the number of years in the US
by the responding parent’s age in 2010 to obtain a percentage of their life spent in the US by

2010. Similar to immigration status, an acculturation gap has been shown to increase the



likelihood of poor mental health among US second-born generations.?* Parents born in the US
were given a value of 100%.

Household income status was measured in 1997 and is a ratio comparing the gross
household income to the federal poverty level for the previous year, accounting for household
size. This variable was dichotomized to represent households below and above the poverty level.
Living in a low-income household through childhood has been shown to contribute to poor mental
health status.??%3

The season the interview was conducted was captured in 2010 and included three
seasons: winter, spring and summer, and fall. The region of the interview was measured in 2010
and included four Census regions: Northeast, North Central, South, and West.

Interviewer race and ethnicity were measured in 2010 and interviewers selected one of
the following response options: White; Black or African-American; American Indian, Eskimo, or
Aleut (referred to as Al/AN); Asian or Pacific Islander; Other race (referred to as Another Race);
or Multiracial. This was combined with a separate dichotomous variable that asked if the
interviewer was Hispanic or Latino. However, all Hispanic individuals identified as White and after
excluding incomplete cases, there were four categories: White Hispanic; White non-Hispanic;
Another Race non-Hispanic; and Another Race non-Hispanic

Other variables, such as participant income in 2010 and education, were not included as

covariates due to their potential status as a mediator between skin tone and mental health status.

Data Analysis

Descriptive statistics are presented as weighted means and standard deviations for
continuous variables and weighted percentages and sample size for categorical variables. Each
variable was stratified by skin tone (light, medium, or dark). Per NLSY’s recommendations,

weighted percentages, means, and standard deviations were calculated using the baseline



cumulative case survey weights provided by NLSY that adjusted for the oversampling of Black
and Hispanic individuals.?

Poisson regression was used to evaluate the MHI-5 score as a continuous variable and
skin tone both continuously and categorically. Per NLSY’s recommendations, survey weights
were not applied to any regression models.?* Binomial regression was used to evaluate the MHI-
5 score as a dichotomous variable and skin tone both continuously and categorically. Unadjusted
and adjusted models were used for each version of the MHI-5 outcome and skin tone exposure.
The adjusted model controlled for participant age, participant sex, participant immigration status,
parent immigration status, parent acculturation percentage, household income status, interview
season, interview region, and interviewer race and ethnicity.

The adjusted models were also evaluated for effect modification by race and ethnicity.
Stratum-specific PRs were calculated by using stratified Poisson regression models, adjusting for

all covariates, and using the continuous MHI-5 score and categorical skin tone.

Results

This study included 2,177 individuals. 6,807 (76%) individuals were excluded due to
missing values for one or more of the variables (Figure 1). Descriptive statistics for the sample
are provided in Table 1. The mean age of participants in 2010 was 28 years and participants were
mostly White non-Hispanic (71%), born in the US (98%), had a responding parent who was born
in the US (91%), and lived in a household with an income above the federal poverty level in 1997
(85%). Approximately 27% of participants had light skin tone (n=590), 53% had medium skin tone
(n=1,161), and 20% had dark skin tone (n=426). Skin tone is presented continuously in Figure 2.
Participants had an average continuous MHI-5 score of 4.2 on a scale of 0-15 and most
participants had a dichotomous MHI-5 score below the cut point of 46 after standardizing MHI-5

scores to 0-100 (82%).



Results from the unadjusted and adjusted Poisson and binomial regression models are
presented in Table 2 and Figure 3. When examining MHI-5 continuously, the prevalence of a
participant reporting poor mental health status (higher MHI-5 score) was slightly lower among
participants with darker skin tones compared to light skin tone (medium vs. light: PR=0.94, 95%
Cl=0.90, 1.00; dark vs. light: PR=0.93, 95% CI=0.86, 1.00). After adjusting for all covariates, the
prevalence of poor mental health status (higher MHI-5 score) was also slightly lower among
participants with dark skin tone compared to participants with light skin tone (PR=0.92, 95%
Cl=0.85, 1.00). The association was close to null when comparing participants with medium skin
tone to those with light skin tone. The association was also null for the unadjusted and adjusted
models using continuous skin tone.

After using a cut point of 46, the risk of a participant with medium skin tone reporting poor
mental health status (MHI-5 score >46) was lower compared to participants with light skin tone
(RR=0.81, 95% CI=0.66,1.00). The risk of a participant with dark skin tone reporting poor mental
health status was also slightly lower compared to participants with light skin tone (RR=0.91, 95%
CI=0.66, 1.25). The association was null when examining skin tone continuously. After adjusting
for all covariates, the risk of a participant reporting poor mental health status was lower for both
medium and dark skin tones (medium vs. light: RR=0.83, 95% CI=0.68, 1.02; dark vs. light:
RR=0.88, 95% CI=0.68, 1.14). However, all models had confidence intervals that included or
crossed 1. The association was null when examining skin tone continuously and adjusting for the
same covariates.

None of the models found that a participant’s self-reported race and ethnicity modified the
association between skin tone and poor mental health status. Wald test p-values and stratum-
specific PRs from the stratified models are presented in Table 3.

Post-hoc analyses were performed to examine the association between skin tone and
each of the MHI-5 indicators using Poisson regression and the continuous version of skin tone.

The decision to evaluate these additional outcomes was made after the initial analysis was



completed and was not part of the a priori analysis plan. Findings for the post-hoc analyses are
presented in Table 4 and Figure 3. The prevalence of feeling calm and peaceful less often in the
past month was slightly lower for individuals with medium skin tone (PR=0.96, 95% CI=0.92, 1.01)
and lower for participants with dark skin tone (PR=0.87, 95% CI=0.82, 0.94) when compared to
participants with light skin tone and holding all covariates constant. The association between
feeling happy and skin tone was null for both medium and dark skin tones. Participants with
medium skin tone reported a lower prevalence of feeling downhearted and blue and nervous in
the past month (downhearted and blue: PR=0.91, 95% CI=0.75, 1.09; nervous: PR=0.91, 95%
Cl=0.92, 1.05) compared to participants with light skin tone. Participants with dark skin tone also
reported a lower prevalence of feeling downhearted and blue and nervous (downhearted and
blue: PR=0.96, 95% CI=0.85, 1.08; nervous: PR=0.79, 95% CI=0.69, 0.91). The prevalence of
feeling down in the dumps more often in the past month was lower for participants with medium
skin tone (PR=0.93, 95%=0.85, 1.02), but higher for participants with dark skin tone (PR=1.17,

95% CI1=0.94, 1.46).

Discussion

When evaluating MHI-5 continuously, the association with skin tone was close to null or
null. When evaluating MHI-5 dichotomously, the association with skin tone showed a protective
effect for individuals with darker skin tones. This differs from other studies that found worse mental
health outcomes among individuals with darker skin tones. While there is some evidence showing
that individuals with medium skin tones may experience a protective effect against poor mental
health outcomes?, individuals with the darkest skin tones consistently experienced poorer mental
health outcomes in most studies.??2% However, these studies examined only one racial or ethnic
group. Perhaps when individuals from multiple racial and ethnic groups are included, the
hypothesized protective factors for Black or African American individuals, such as high self-

esteem, also serve as protective factors for individuals with darker skin tones. It is also possible



that skin tone may not affect mental health to the same degree as other factors in certain settings.
For example, if individuals live in areas where those around them have similar skin tones, other
factors, such as perceived discrimination,?®> may impact mental health more than skin tone.
Furthermore, previous studies have shown that ingroup colorism is an important driver of health
outcomes, sometimes even more so than outgroup colorism.81126 Perceived skin tone may
influence mental health to a greater degree in settings where individuals of the same race or
ethnicity are being compared versus individuals of different racial or ethnic identities.

A few reasons may explain the null or close-to-null findings, particularly when evaluating
skin tone continuously. There was limited variability in skin tone among study participants. Over
half of the participants were assigned one of the lightest skin tone values (0-3), which resulted in
fewer participants being categorized as having dark skin tones. The dark skin tone group
represents respondents with both medium to dark skin tones and this heterogeneity may make it
difficult to detect effects clearly. Additionally, when MHI-5 indicators were evaluated individually
in the post-hoc analyses, the associations were null for some indicators while others showed
either a detrimental or protective effect for individuals with darker skin tones. For example, the
prevalence of feeling nervous more frequently and calm less often in the past month was lower
for participants with dark skin tone compared to participants with light skin tone but the prevalence
of feeling down in the dumps more frequently was higher for the same group. Since the total MHI-
5 index averages these individual indicators, a null result is not surprising.

Race and ethnicity did not appear to modify the association between skin tone and mental
health status. However, the study sample consisted of mainly White non-Hispanic individuals,
even after NLSY oversampled Hispanic and Black individuals. There were very few American
Indian or Alaskan Native (n=61) and Asian or Pacific Islander individuals (n=160). As a result,
some racial and ethnic groups were combined due to small sample sizes. This limited the study’s
ability to evaluate race and ethnicity as an effect modifier because fewer groups were included,

which may have missed some of the differences that exist between racial and ethnic groups.



This study was limited by the amount of missingness that was present, which potentially
contributed to null findings by eliminating the ability to evaluate potential heterogeneity across
skin tones and racial and ethnic groups. Skin tone was only measured once for each participant,
which did not capture potential variations throughout the year. Additionally, skin tone was only
reported by the interviewer, which did not allow for an inter-rater reliability calculation. Previous
studies found discrepancies between interviewer-assessed skin tone, particularly when
examining differences in skin tone classification by interviewer race and ethnicity.?"?® For
example, Hannon and DeFina found that Black or African American respondents were three to
four times more likely to be classified as having darker skin by a White non-Hispanic interviewer
compared to those with a Black or African interviewer.?® In the NLSY 2010 round, 77% of
interviewers identified as White non-Hispanic, which could have impacted skin tone classifications
of darker skin tones. Furthermore, participant-reported skin tone was not collected. As the
sociologist Ellis Monk points out, participant-reported skin tone is also important since perception
of one’s skin tone can influence health outcomes, including mental health.® It is also imperative
to measure perceived colorism and discrimination in addition to skin tone as measuring skin tone
alone may not fully capture its impact on health.82?° Although covariates were carefully considered,
there is potential unmeasured confounding, such as perceived discrimination and residential
segregation. Finally, social desirability bias could have been present since interviewers asked
participants sensitive questions about mental health that could be influenced by social, cultural,
and/or religious norms.

Despite these limitations, this study also had some strengths. Data from NLSY offered a
nationally representative sample. Although conducting a complete case analysis resulted in
missingness for the covariates included, the sample was still relatively large with over 2,000
participants. The covariates adjusted for are not on the causal pathway, meaning that no
mediators were included in the analyses. This study also examined mental health at a critical age.

In 2015, 20.9% of adults aged 26 to 49 years experienced a mental illness, which increased to



33.7% in 2021.23° This same age group also consistently reported higher percentages of mental
illness compared to other age groups.?*° This study assessed mental health when participants
were aged between 25 and 31 years. Given the consistently rising trend in mental illness and
worse outcomes among this age group, this study offers valuable information about mental health
status during a key life phase.

Research that evaluates mental health at multiple time points may help us better
understand how skin tone can impact mental health over the life course. Recruiting more
participants of various racial and ethnic identities would strengthen the ability to determine if the
association between skin tone and mental health is modified by race and ethnicity. Furthermore,
skin tone should be reported by both the participant and interviewer given that the interviewer’s
race and ethnicity can impact the classification of participants’ skin tone. Future studies should
focus on evaluating the impact of skin tone and perceived discrimination, both ingroup and

outgroup, to provide more context about factors that could impact mental health.



Tables and Figures

Figure 1. Sample size flowchart, depicting missing observations after each variable was added
to the models.

Total Sample
8,984
T > Missing Skin Tone
v 2,261
6,723
T > Missing MHI-5 Score
v 629
6,094
Missing Participant Immigration
; > Status
381
5,713
Missing Parent Immigration
; > Status
582
5,131
T > Missing Mom Acculturation %
v 295
4,836
T > Missing Dad Acculturation %
v 554
4,282
Missing Household Income
L
> Status
v 661
3,621
Missing Interviewer Race &
; > Ethnicity
1,432
2,189
p———— Missing Race & Ethnicity
\ 4 12
2,177




Figure 2. Histogram of continuous skin tone with 1 as the lightest skin tone and 10 as the darkest
skin tone.
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Table 1. Descriptive statistics of the National Longitudinal Survey of Youth 1997 cohort.

Skin Tone Group

Light! Medium? Dark?® Total
n =590 n=1,161 n =426 N=2,177
n/mean SD/%* | n/mean SD/%* n/mean  SD/%* n/mean  SD/%*

Mean age (years) +SD 279 14 279 +14 28.0 14 279 14
Sex

Female 311 54.0% 584 49.1% 222 50.9% 1117 50.9%

Male 279  46.0% 577 50.9% 204  49.1% 1060 49.1%
Participant race

American Indian or Alaskan Native 5 0.8% 13 1.0% 2 0.9% 20 0.9%

Another race 31 3.5% 195 10.3% 28 8.0% 254  7.8%

Asian or Pacific Islander 2 0.4% 25 2.7% 1 0.5% 28 1.7%

Black or African American 0 0.0% 83 3.9% 361 77.6% 444  11.6%

White 552  95.3% 845 82.0% 34  13.0% 1431 78.0%
Participant ethnicity

Hispanic 73 6.6% 360 17.3% 46 10.3% 479  12.9%

Not Hispanic 517 93.4% 801 82.7% 380 89.7% 1698 87.1%
Participant race & ethnicity

Another race, Hispanic® 23 1.8% 190 8.8% 29 6.3% 242 6.2%

Another race, non-Hispanic® 15 2.9% 126 9.2% 363 80.8% 504 15.8%

White, non-Hispanic 502 90.5% 675 73.5% 17 8.9% 1194 71.3%

White, Hispanic 50 4.8% 170 8.5% 17 4.1% 237 6.8%
Participant immigration status

Born in US 574 97.8% 1073 95.4% 416 97.5% 2063 96.4%

Born outside US 16 2.2% 88 4.6% 10 2.5% 114 3.6%
Mean parent acculturation % +SD®

Father 98.4% +9.2% 94.8% *15.1% 96.8% *11.8% 96.2% *13.1%

Mother 98.6% +8.6% 95.2% +14.2% 96.9% +11.4% 96.5% +12.3%
Parent immigration status

Born in US 554  96.2% 931 87.5% 389 92.0% 1874 90.9%

Born outside US 36 3.8% 230 12.5% 37 8.0% 303 9.1%
Interviewer race

Another Race 12 1.9% 30 1.6% 5 0.9% 47 1.6%

Black or African American 67 11.0% 94 7.3% 106 27.4% 267 11.0%

White 511 87.1% 1037 91.0% 315 71.7% 1863 87.4%
Interviewer ethnicity

Hispanic 94 15.5% 151 9.1% 23 4.7% 268 10.7%

Not Hispanic 496 84.5% 1010 90.9% 403 95.3% 1909 89.3%
Interviewer race & ethnicity

Another race, non-Hispanic 12 1.9% 30 1.6% 5 0.9% 47 1.6%

Black, non-Hispanic 67 11.0% 94 7.3% 106 27.4% 267 11.0%

White, Hispanic 94 15.5% 151 9.1% 23 4.7% 268 10.7%

White, non-Hispanic 417 71.6% 886 81.9% 292  66.9% 1595 76.7%
Household income status

Below poverty threshold 60 8.6% 243  14.8% 156 32.2% 459  14.9%

Not below poverty threshold 530 91.4% 918 85.2% 270 67.8% 1718 85.1%
Season

Winter 173 30.0% 339 29.8% 130 31.2% 642 30.0%

Spring & Summer 21 3.5% 43 4.0% 16 4.2% 80 3.9%

Autumn 396 66.5% 779 66.2% 280 64.6% 1455 66.1%
Region

Northeast 179 31.4% 130 10.9% 64 12.5% 373 17.9%

North Central 116 20.8% 369 38.0% 51 12.0% 536 29.1%

South 137 22.7% 289 23.8% 272  65.4% 698 28.5%

West 158 25.1% 373 27.3% 39 10.1% 570 24.5%
Dichotomous MHI-5 score’

<46 473 79.9% 974 84.2% 348 81.2% 1795 82.4%

>46 117  20.1% 187 15.8% 78 18.8% 382 17.6%
Mean MHI-5 score +SD 4.4 2.4 4.2 2.2 4.1 +2.6 4.2 2.3

ILight skin tone includes individuals assigned a skin tone value of 1

2Medium skin tone includes individuals assigned a skin tone value of 2-4

3Dark skin tone includes individuals assigned a skin tone value of 5-10

“Weighted percentage

SIncludes American Indian or Alaskan Native, Asian or Pacific Islander, Another Race, and Black or African American

individuals

6Calculated using the following formula: years in the US / parent age
Calculated using the following formula after recoding indicator scores to 0-3: 100 x ((total MHI-5 score) — 0)/15



Table 2. Poisson and binomial regression models examining association between skin tone and MHI-5 score.

Categorical Skin Tone!

Continuous Skin Tone

Medium vs Light

Dark vs Light

PR 95% CI P PR 95% ClI P PR 95% Cl P
MHI-5 Continuous?
Unadjusted 0.94 0.90, 1.00 0.04 0.93 0.86, 1.00 <0.05 0.99 0.98, 1.00 0.19
Adjusted3 0.96 0.91,1.01 0.11 0.92 0.85, 1.00 0.04 0.99 0.98, 1.00 0.17
RR 95% CI P RR 95% ClI P RR 95% ClI P
MHI-5 Dichotomous?
Unadjusted 0.81 0.66, 1.00 0.05 0.91 0.66, 1.25 0.54 1.01 0.96, 1.05 0.76
Adjusted?® 0.83 0.68, 1.02 0.09 0.88 0.68, 1.14 0.34 1.00 0.96, 1.04 0.89

ILight skin tone used as referent group
2Sample size = 2,177

3Adjusted for age, sex, region, season, immigration status, parent immigration status, parent acculturation percentage, household income

status, participant race and ethnicity, and interviewer race and ethnicity



Table 3. Stratified Poisson regression models evaluating the association between skin tone and continuous MHI-5 score across racial and
ethnic groups and Wald test p-values for effect modification models.

Skin Tone!
N Medium vs. Light Dark vs. Light
PR 95% ClI P PR 95% ClI P

Another Race, Hispanic 242

Unadjusted 0.94 0.71, 1.25 0.67 0.86 0.59, 1.24 0.42

Adjusted? 0.94 0.72,1.23 0.65 0.88 0.61, 1.27 0.49
Another Race, non-Hispanic 504

Unadjusted 1.01 0.73, 1.39 0.96 0.92 0.67, 1.27 0.62

Adjusted? 1.04 0.74,1.46 0.92 0.95 0.68, 1.32 0.75
White, Hispanic 237

Unadjusted 0.95 0.81,1.11 0.52 0.82 0.62, 1.09 0.18

Adjusted? 0.96 0.82,1.12 0.62 0.84 0.63,1.11 0.22
White, non-Hispanic 1,194

Unadjusted 0.94 0.88, 1.00 <0.05 1.02 0.74,1.42 0.89

Adjusted? 0.95 0.89,1.01 0.11 1.02 0.74,1.39 0.92
Adjusted Model? x Race &
Etr{nicity Wald Test 2,177 i ) 0.98 i i 0.99

ILight skin tone used as referent group
2Adjusted for age, sex, region, season, immigration status, parent immigration status, parent acculturation percentage, household income
status, and interviewer race and ethnicity



Table 4. Post-hoc analysis using Poisson regression to examine the association between skin tone and
individual MHI-5 indicators.

Skin Tone!
Medium vs. Light Dark vs. Light

MHI-5 Indicator PR 95% ClI P PR 95% ClI P
Nervous?

Unadjusted 0.90 0.82,0.99 0.02 0.80 0.70,0.91 <0.001

Adjusted?® 0.91 0.83, 1.00 0.05 0.79 0.69,0.91 <0.001
Calm and peaceful?

Unadjusted 0.95 0.91, 0.99 0.02 0.87 0.81, 0.93 <0.001

Adjusted?® 0.96 0.92,1.01 0.12 0.87 0.82,0.94 <0.001
Downhearted and blue?

Unadjusted 0.91 0.76, 1.09 0.32 1.27 1.03, 1.57 0.03

Adjusted?® 0.91 0.75, 1.09 0.3 1.17 0.94, 1.46 0.17
Happy?

Unadjusted 1.00 0.95, 1.05 0.94 0.97 0.91,1.04 0.43

Adjusted?® 1.01 0.91, 1.05 0.66 0.98 0.91, 1.05 0.53
Down in the dumps?

Unadjusted 0.91 0.83, 0.99 0.03 0.97 0.86, 1.09 0.59

Adjusted?® 0.93 0.85, 1.02 0.11 0.96 0.85, 1.08 0.49

ILight skin tone used as referent group

2Sample size = 2,177

3Adjusted for age, sex, region, season, immigration status, parent immigration status, parent acculturation
percentage, household income status, and interviewer race and ethnicity



Figure 4. Forest plots of A) relative risks and 95% confidence intervals (Cl) for log binomial
regression models with dichotomous MHI-5 score and categorical and continuous skin tone, B)
prevalence ratios and 95% CI for Poisson regression models with continuous MHI-5 score and
categorical and continuous skin tone, and C) prevalence ratios and 95% CI for Poisson regression
models of continuous MHI-5 indicators and categorical skin tone. All models adjusted for age,
sex, region, season, immigration status, parent immigration status, parent acculturation
percentage, household income status, and interviewer race and ethnicity.
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Appendix

Figure 4. The color card used by National Longitudinal Survey of Youth interviewers to assign
skin tone values to participants.
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