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Objective: To examine the link between disturbed sleep and 
depression scores in Mexican Americans and non-Hispanic 
Whites.
Methods: Data were analyzed for 566 participants (45% 
Mexican Americans) who were part of a rural healthcare study, 
Project FRONTIER. Mean age was 55.5 years for Mexican 
Americans (70% female) and 65.6 years for non-Hispanic 
Whites (69% female). Self-reported sleep disturbance was 
entered as the predictor, GDS-30 total and factor scores as 
the outcome variables, and age, sex, education, BMI, and 
medical diagnoses (hyperlipidemia, diabetes mellitus, and 
hypertension) entered as covariates.
Results: Mexican Americans reported higher rates of sleep 
disturbances (25%) than non-Hispanic whites (17%). Sleep 
disturbances were signifi cantly associated with GDS-30 total 

scores and the factors Dysphoria and Cognitive Impairment in 
both Mexican Americans and non-Hispanic whites.
Conclusions: In this study, Mexican Americans reported 
higher rates of sleep disturbances than non-Hispanic whites. 
Disturbed sleep was positively associated with depression and 
the factor scores for Dysphoria and Cognitive Impairment in 
both groups. Given the paucity of research on sleep disorders 
in Mexican Americans, identifying what sleep disorders are 
present and the impact treating these sleep disorders have on 
depression warrant further investigation.
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Depression is a major public health issue that roughly 18.8 
million American adults experience. The deleterious 

effects of depression can be seen in its relation to poorer health 
outcomes, quality of life, and increased mortality; however, 
little research has focused on the link between depression 
and health status among Mexican American elders despite the 
rapidly changing demographic characteristics of the American 
aging population. Prior work suggests that approximately 25% 
of Mexican American elders endorse signifi cant depression, 
with that rate increasing to over 33% in those over age 80.1

Therefore, Mexican American elders suffer a disproportionate 
burden of depression as compared to non-Hispanic whites, 
which increases risk for a number of poor health conditions.

Another major public health problem within the US is 
sleep disorders, which affect 50-70 million American adults.2

Disturbed sleep is one of the most common symptoms of 
depression. While a connection exists between depression and 
disturbed sleep, the link is complex. Historically disturbed 
sleep has been considered a symptom of depressed mood; 
however, this view has shifted to a reciprocal model where 
sleep disturbances can precede, follow, or co-occur with 
depressed mood.3 Like depression, sleep disturbance adversely 
affects health outcomes, quality of life, immune system func-
tioning, metabolism, and increases cardiovascular burden. At 
least 50% of patients diagnosed with depression also report 
severely disturbed sleep.4

The Link between Sleep Disturbance and Depression among 
Mexican Americans: A Project FRONTIER Study

Brandy M. Roane, Ph.D.1; Leigh Johnson, Ph.D.1,2,3; Melissa Edwards, M.A.2,3; James Hall, Ph.D.2,3; Sherif Al-Farra, M.D.1; 
Sid E. O’Bryant, Ph.D.1,2,3

1Department of Internal Medicine, University of North Texas Health Science Center, Fort Worth, TX; 2Department of Psychiatry 
and Neuroscience, University of North Texas Health Science Center, Fort Worth, TX; 3Institute of Aging and Alzheimer’s Disease 

Research, University of North Texas Health Science Center, Fort Worth, TX

The complaint of disturbed sleep can result from several 
sleep disorders including insomnia, restless legs syndrome 
(RLS), and obstructive sleep apnea (OSA). The prevalence of 
sleep disorders in Mexican American populations is largely 
unknown5 due to a paucity of studies examining sleep in this 
population. The few studies that have been conducted show 
that sleep disturbances are a concern in Mexican Americans. 
A recent study found that 52.9% of Mexican American elders 
reported diffi culties sleeping at least 3 days per week.6 Further-
more, greater risk of mortality was found in elder Mexican 
American females who reported diffi culties sleeping and had 
higher depression scores on the Center for Epidemiologic 
Studies of Depression scale; however, this risk of mortality was 

BRIEF SUMMARY
Current Knowledge/Study Rationale: While the Mexican American 
population has grown exponentially, the literature to inform practitioners 
about the prevalence and comorbid conditions within this population has 
not kept pace. To date, little is known about sleep and its association with 
depression among Mexican Americans.
Study Impact: While sleep disturbance and depression rates were 
associated in both Mexican Americans and non-Hispanic whites, their 
prevalence was higher among Mexican American adults. These fi ndings 
highlight the need to better understand (a) the prevalence of specifi c 
sleep disorders, (b) the relationship between disturbed sleep and mental 
health, and (c) how these conditions may be modifi ed in order to improve 
health outcomes among Mexican Americans.
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not present in males. A more recent regional study using data 
from a telephone questionnaire found that 14.4% of Mexican 
Americans self-reported restless legs symptoms.7 Despite 
recent attention given to disturbed sleep in Mexican Americans, 
the literature is still lacking in breadth. This is unfortunate, as 
many of the risk factors for sleep disorders such as obesity, 
diabetes, alcohol use, and smoking are highly prevalent in 
Mexican American populations.8-11

While the symptomology of the various sleep disorders are 
different, they all share an association with depression in the 
general population. For instance, depression rates range from 
24% to 45% in patients with OSA,5 and people with depression 
are five times more likely to also have OSA.12 In patients with 
RLS, 40% also report depression symptoms. Insomnia increases 
the risk of depression by 10-fold,13 and roughly 44% of individ-
uals with depression also report insomnia.14 In addition, recent 
studies have shown that depression symptoms are reduced after 
successfully treating the co-occurring sleep disorder.15-17

A recent study showed that depression predicted self-reported 
sleep difficulties in Mexican American elders.18 While connec-
tions between sleep and depression are evident in the general 
population, few comparative studies have been conducted 
among Mexican Americans adults and elders. Nearly 50% of 
US population growth from 2000 to 2010 was due to growth in 
the Hispanic population. Additionally, the percentage of elders 
in the US Hispanic population is estimated to triple by the 
year 2050, while declining among non-Hispanic populations. 
Given that approximately 65% of the US Hispanic population is 
Mexican American, they represent the fastest growing segment 
of the aging population, yet the scientific literature on the health 
consequences of mental health issues among these adults and 
elders is nearly nonexistent.

The current study seeks to add to the extant literature by 
characterizing the link between a history of disturbed sleep and 
depression scores among Mexican Americans and non-Hispanic 
whites. We hypothesized that Mexican Americans would 
endorse significantly more disturbed sleep and higher depres-
sive symptoms. We also hypothesized that a history of sleep 
disturbances would be positively associated with depression 

scores in both Mexican Americans and non-Hispanic whites 
and be significantly related to risk of depression among both 
ethnic groups.

METHODS

Participants
The study sample was 490 Mexican Americans and non-

Hispanic whites aged 40 or above recruited as part of Project 
FRONTIER (Facing Rural Obstacles to Healthcare Now through 
Intervention, Education, & Research), an ongoing epidemiolog-
ical study of health among rural-dwelling individuals residing 
in West Texas, US, that began in 2008. Detailed description of 
Project FRONTIER has been described previously.19,20 Project 
FRONTIER is a community-based epidemiological study of 
rural cognitive aging that utilizes a community-based partici-
patory research (CBPR) approach. CBPR involves partnering 
communities with scientific groups to conduct studies of human 
disease. CBPR is particularly useful when working with under-
served communities that may not respond to classic approaches 
(e.g., random digit dialing, mail surveys) and is supported by 
the National Institute of Environmental Health Sciences. Part-
nerships were created with the local hospitals and clinics as well 
as other community (e.g., senior citizens’ centers) organiza-
tions. Community recruiters and research personnel presented 
information about the study at community events, churches, 
food banks, as well as through door-to-door solicitation. Prior 
work from this study has demonstrated the comparability of 
the recruited cohort to that of the eligible population.20 Inclu-
sion criteria were (1) age ≥ 40 years and (2) residing in one of 
the counties included in the study (Cochran, Bailey, or Parmer 
County, Texas).

Of the 211 Mexican Americans, mean age and years of 
education were 55.5 (SD 10.3, range 40-86 years) and 7.4 (SD 
4.1), respectively, with 147 females and 64 males. Mean age 
and years of education of the 279 non-Hispanic White partici-
pants were 65.6 (SD 12.7, range 40-96 years) and 13.2 (SD 
2.7), respectively, with 189 females and 90 males. Demographic 
characteristics of the sample are provided in Table 1.

Procedures
This study was conducted with IRB approval. All partici-

pants signed written informed consent, and participants were 
paid for their participation. Participants were interviewed either 
at a central location or in-home, if they preferred. Following 
informed consent, participants underwent the research protocol 
that included screening for depressive symptoms and sleep 
disturbance.

Depression was assessed using the Geriatric Depression 
Scale (GDS-30),21 a 30-item validated measure of depression in 
older adults. A recent factor analytic study identified 4 factors 
underlying the scale: Dysphoria, Meaninglessness, Apathy, and 
Cognitive Impairment.22 The Dysphoria factor contains items 
primarily associated with a sad mood. The Meaninglessness 
factor consists of items that reflect an appraisal of the meaning 
(or lack thereof) in one’s life. The Apathy factor is made up of 
items that reflect a lack of motivation or initiative. The Cogni-
tive Impairment factor consists of items that reflect difficulty 

Table 1—Participant demographics
Mexican American Non-Hispanic White

Age 55.5 (10.3) 65.6 (12.7)
Sex (% female) 69% 68%
Education 7.4 (4.1) 13.2 (2.7)
Sleep Disturbance (% yes) 25.1% 16.5%
GDS Total 9.79 (6.6) 6.8 (5.3)

GDS – dysphoria 3.5 (3.0) 2.0 (2.2)
GDS – meaninglessness 2.0 (1.9) 1.3 (1.6)
GDS – apathy 2.4 (1.6) 2.0 (1.5)
GDS –  cognitive 

impairment
1.9 (1.5) 1.5 (1.2)

BMI 31.0 (6.0) 28.6 (6.0)
Diabetes (% yes) 40% 22%
Hypertension (% yes) 59% 58%
Hyperlipidemia (% yes) 57% 63%
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and concern with cognitive processes. Information regarding 
sleep disturbance was collected as part of the medical exami-
nation that was conducted by a physician, physician assistant, 
or nurse practitioner. Presence of sleep disturbance (any kind, 
yes/no) was queried as part of the psychiatric component of 
the review of systems. More detailed information regarding 
specific type(s) of sleep disturbance was not available.

Data Analyses
A χ2 analysis examined differences between Mexican Ameri-

cans and non-Hispanic whites for the frequency of sleep distur-
bances. The link between presence of sleep disturbances and 
depression scores among the two ethnic groups was analyzed 
via stepwise linear regression models with sleep age, gender, 
education, body mass index (BMI), and presence of (yes/no) 
cardiovascular diagnoses (i.e., diabetes, dyslipidemia, hyper-
tension) entered in the first step and sleep disturbance (yes/
no) entered in the second step. The amount of variance was 
examined at each step to determine the relative impact of sleep 
disturbance on depression scores. A logistic regression analysis 
was conducted to determine if sleep disturbance (yes/no) was 
a significant risk factor for categorization of depression (i.e., 
GDS ≥ 10). The significance level was set at p < 0.05. Analyses 
were performed using SPSS 20 (IBM).

RESULTS

Mexican Americans were significantly more likely to report 
sleep disturbances than non-Hispanic whites (25% versus 17%, 
χ2 = 5.6, p = 0.013). Mexican Americans (mean = 6.82 [SD 5.3]) 
endorsed higher depressive symptoms (GDS-30 total scores) 
than non-Hispanic whites (mean = 9.79 [SD 6.6]; t = 5.88, 
p < 0.001). In a full single-step model, sleep disturbance was 
significantly associated with higher GDS-30 total scores for 
both Mexican Americans (B = 5.33, t = 5.27, p < 0.001) and 
non-Hispanic whites (B = 2.72, t = 3.21, p = 0.001. Aside from 
sleep disturbance, presence of diabetes (B = 2.14, t = 2.28, 
p = 0.02) was the only additional significant predictor of total 

depression scores among Mexican Americans. Among non-
Hispanic whites, higher education was associated with signifi-
cantly lower total GDS scores (B = -0.03, t = -3.95, p < 0.001), 
while higher BMI was associated with significantly higher GDS 
scores (B = 0.14, t = 2.46, p = 0.01).

In the stepwise linear regression models, a clear pattern 
of the degree of relationship between sleep disturbance and 
depression scores (total and subfactors) became apparent. For 
Mexican Americans, sleep disturbance was significantly asso-
ciated with total depression scores (accounting for 12% of the 
variance) as well as the subfactors of dysphoria (13% of variance 
accounted for), meaninglessness (8% of the variance accounted 
for), and thoughts of cognitive impairment (8% of the variance 
accounted for). The combined variance accounted for by all 
covariates (age, sex, education, BMI, diabetes, dyslipidemia, 
and hypertension) was not a significant predictor of total GDS 
score or any subfactor scores. Among non-Hispanic whites a 
different pattern was found, with the covariates accounting 
for upwards of 10% of the variance in GDS scores, with sleep 
accounting for only up to 4% of the variance (see Table 2).

In the logistic regression model, sleep disturbance was a 
significant risk factor for being categorized as depressed among 
Mexican Americans (odds ratio [OR] = 3.02, 95% CI 1.26-
7.21) but not among non-Hispanic whites (OR = 1.73, 95% CI 
0.88-3.42).

DISCUSSION

The current findings are unique in that they demonstrate a 
differential impact of self-reported sleep disturbance on depres-
sive scores among Mexican Americans as compared to non-
Hispanic whites. In the current study, self-report of disturbed 
sleep was a powerful predictor of total depression scores as 
well as depressive subfactor scores of dysphoria, meaningless-
ness, and cognitive impairment among Mexican Americans 
accounting for 8% to 13% of the variance. Additionally, age, 
gender, education, BMI, and diagnosis of diabetes, dyslipidemia, 
and hypertension did not combine to account for significant 

Table 2—Relationship between sleep disturbance and GDS total and factor scores

B-value t-score Step 1 variance
Variance accounted for by 

sleep disturbance
Mexican American

Total Score 2.79 3.21 5%ns 12%***
Dysphoria 2.56 3.76 7%ns 13%***
Meaninglessness 1.24 4.27 3%ns 8%***
Apathy 0.51 2.00 4%ns 2%ns

Cognitive Impairment 0.97 4.20 4%ns 8%***
Non-Hispanic Whites

Total Score 5.33 5.27 10%*** 3%**
Dysphoria 1.10 3.09 9%*** 3%**
Meaninglessness 0.48 1.88 9%** 1%ns

Apathy 0.52 2.20 7%** 2%*
Cognitive Impairment 0.62 3.20 4%ns 4%**

B = unadjusted beta, B and t-scores are presented for sleep disturbance model. Step 1 variables = age, gender, education, BMI, hypertension, dyslipidemia, 
and diabetes. *p < 0.05, **p < 0.01, ***p < 0.001, ns = not significant (p > 0.05).
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amounts of variance in any depressive symptom scores among 
this ethnic group. On the other hand, demographic and cardio-
vascular risk/disease factors accounted for 4% to 10% of the 
variance in depression scores among non-Hispanic whites, 
while the amount of variance accounted for by self-reported 
disturbed sleep was very small, ranging from only 1% to 4% of 
the variance, though these were statistically significant. When 
combined with the finding that self-reported disturbed sleep 
was more common among Mexican Americans, the current 
study points to a potential health disparity that requires further 
attention. That is, sleep disturbances and depressive symptoms 
both appear to be higher among Mexican American adults and 
elders, and the link between sleep disturbance and depres-
sion appears to be stronger among this ethnic group than non-
Hispanic whites. This is not to say that sleep disturbance is not 
associated with depression among non-Hispanics. In fact, the 
link was significant as has been documented in prior work. The 
lack of a significant finding in the logistic regression analyses 
is likely due to sample size, given that only 16% of all non-
Hispanic whites endorsed sleep disturbances.

The association between disturbed sleep and symptoms of 
Dysphoria is consistent with previous work.23,24 Prospective 
analysis also show that disturbed sleep predicts subsequent 
ratings of low life satisfaction.25 One possible explanation for 
this connection is the dysregulation in the frontolimbic system 
that occurs in depression and disturbed sleep.26-29 People with 
insomnia evidence reductions in hippocampal volume as 
do individuals with depression.27,29,30 Furthermore, previous 
research shows that sleep disturbances play a mechanistic role 
in psychiatric disorders through numerous shared and inter-
acting neurobiological substrates.31

The finding of a relationship between reported sleep 
disturbance and depressive symptoms related to thoughts 
of Cognitive Impairment for both Mexican Americans and 
Non-Hispanic whites was not unexpected. As outlined 
above, sleep disturbances have been found to be associated 
with reductions in hippocampal volume and there is a long-
standing literature linking sleep disturbances to dysfunctional 
cognition. In addition, prior work has shown that disrupted 
sleep is a contributing factor in the cognitive decline of 
older adults.32 Specific sleep disorders also appear to impair 
memory consolidation differently. For instance, patients with 
insomnia showed deficits with verbal and visual declarative 
information; obstructive sleep apnea patients demonstrated 
deficits with verbal declarative information; and narcolepsy 
patients showed difficulties with visual procedural skills.33 Of 
note is that the cognitive functions most adversely affected 
by depression are attention, working and episodic memory, 
and executive functioning.34 For instance, patients with 
depression evidence greater impairments in immediate and 
delayed memory recall.35 In addition, scores on the Cogni-
tive Impairment subscale have been found to have an inverse 
relationship with immediate and delayed memory in Mexican 
Americans.36 Thus, the presence of both a sleep disturbance 
and depression may have increased the likelihood of reporting 
cognitive impairment symptoms in both Mexican Americans 
and non-Hispanic whites. Therefore, additional work looking 
at the link between sleep disturbance and cognitive status 
among Mexican Americans is important.

This study also highlights potential therapeutic opportuni-
ties that could be targeted to reduce the health disparities of 
increased risk for sleep disturbances and depression among 
Mexican Americans. Prior work suggests that treating sleep 
disturbances has a symptom reduction effect on depression. 
Additionally, the current work suggests a stronger link between 
disturbed sleep and depression among Mexican Americans. 
Therefore, interventions aimed at sleep disturbances may have 
a stronger impact on depression among this underserved, but 
rapidly growing, ethnic minority group.

The current study supports further exploration into sleep 
disturbances and their association with mental health and health 
outcomes among Mexican Americans; however, several limita-
tions exist. First, information regarding sleep disturbance was 
dichotomous (yes/no) captured during the medical examination 
review of systems without any detailed information regarding 
the type(s) of disturbance. Our team is currently conducting 
more in-depth investigations on this topic within this specific 
target population. Second, the sample reflects rural-dwelling 
Mexican American and non-Hispanic whites limiting the 
generalizability of the findings. The cross-sectional nature of 
the current study prohibits any causal conclusions; however, 
longitudinal studies led by our research team are underway. 
Third, it is possible that other differences exist between the 
ethnic groups that account for the increased sleep disturbances 
that were measured and taken into consideration in this project 
(e.g., dietary and exercise patterns). Despite these weaknesses, 
this preliminary study supports a more in-depth exploration of 
specific sleep disorders affecting this group. Thus, while the 
current analyses were a cross-sectional look at both disturbed 
sleep and depression, additional work needs to be done to deter-
mine the prevalence of specific sleep disorders and their asso-
ciation with depression in Mexican Americans. Furthermore, 
the independent and cumulative link between sleep disturbance 
and depression on cognitive impairment in Mexican Americans 
should be examined.
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