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Study Objectives: To investigate the prevalence and predic-
tors of RLS in Hispanics of Mexican descent (HMD) and non-
Hispanic whites (NHW).
Design: A population-based random digit dialing telephone 
questionnaire.
Setting: San Diego County California
Participants: 1,754 HMD and 1,913 NHW adults ≥ 18 years 
of age able to participate in a telephone interview in English 
or Spanish.
Interventions: None.
Measurements and Results: RLS was defi ned by the pres-
ence of all 4 criteria of the International Restless Legs Study 
Group. Sleepiness was measured by the Epworth Sleepiness 
Scale. Acculturation was evaluated using the Short Accultura-
tion Scale for Hispanics. Risk factors for RLS were by self-
report. The survey was conducted in the subject’s language of 
choice. RLS prevalence was signifi cantly lower in HMD than 
in NHW (14.4% vs.18.3%, p = 0.002). High acculturation HMD 
had a signifi cantly greater RLS prevalence than the low accul-

turation group (17.4% vs. 12.8%, p = 0.008). Predictors of RLS 
varied between HMD and NHW. Female gender (OR 1.40, 
95% CI 1.04, 1.90, p = 0.027), smoking (OR 1.82, 95% CI 
1.27, 2.61, p = 0.001), and acculturation (OR 1.47, 95% CI 
1.10, 1.97, p = 0.009) were independent predictors of RLS in 
HMD, while only older age (OR 1.01, 95% CI 1.0, 1.02) was an 
independent predictor of RLS for NHW.
Conclusion: The prevalence of RLS was signifi cantly lower in 
HMD than in NHW, and signifi cantly greater in high acculturation 
HMD. Our data suggest that risk factors for RLS vary by race/
ethnicity and acculturation is an independent risk for RLS in HMD.
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Restless legs syndrome (RLS) has been described as a 
sensorimotor disorder of sleep-wake motor regulation.1

RLS, a major contributing factor to disturbed sleep, is charac-
terized by the urge to move the legs due to a dysesthesia often 
described as creepy crawly sensations, occurring during periods 
of repose or rest, more pronounced in the evening, and com-
pletely or nearly completely resolved with movement.2,3 The 
severity and frequency of RLS can range from occasional mild 
symptoms to nearly constant and severely disruptive symptoms 
that can also involve the arms and torso and can severely impair 
daytime functioning and sleep.1,4 Restless legs syndrome is a 
clinical diagnosis that is determined by applying the four diag-
nostic questions of the International Restless Legs Syndrome 
Study Group,2,3 either by a face-to-face interview or a telephone 
interview.5 The etiology of RLS is unclear; however, distur-
bances of dopamine and iron metabolism and genetic predis-
position have been implicated,6,7 and RLS has been associated 
with peripheral neuropathy, diabetes, iron defi ciency, smoking, 
spinal cord injuries, pregnancy, Parkinson disease, older age, 
end-stage renal disease, and the use of some antidepressants.8-14

The prevalence of RLS reported in international epidemio-
logical studies has varied widely from as low as 0.4% to 15% 
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BRIEF SUMMARY
Current knowledge/Study Rationale: There is a paucity of information 
on the relationship of ethnicity and RLS, and this relationship has not 
been systematically evaluated in Hispanics living in the U.S. The aim 
of this study was to compare the prevalence and determinants of RLS 
in Hispanics of Mexican descent and non-Hispanic whites living in the 
United States.
Study Impact: The prevalence and risk factors for RLS vary by race/
ethnicity, and acculturation to the U.S. is an independent risk for RLS in 
Hispanics of Mexican descent.

among the general population; however, the most often quot-
ed range is from 5% to 15%.5,8,15,16 In a large epidemiological 
study that included 15,391 participants from the United States, 
France, Germany, Italy, Spain, and the United Kingdom, the 
overall prevalence of RLS utilizing the four-question criteria 
was 7.2%.5 However, in specifi c populations the prevalence has 
been substantially higher, with as many as 18.4% of hemodialy-
sis patients and 31.2% of women during the third trimester of 
pregnancy reporting RLS.9,13

Only a few epidemiological studies have assessed the ra-
cial/ethnic differences in the prevalence and determinants of 
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RLS. In data from the 2005–2006 National Health and Nu-
trition Examination Survey, the physician-diagnosed preva-
lence of RLS in Hispanics was 0.1%, as compared to 0.5% 
for whites, 0.4% for blacks, and 0.7% for others. However, 
the low rates for all groups suggest a high likelihood of un-
derdiagnosis of this condition, which would disproportion-
ately affect ethnic minorities due to lack of access to health 
care.16 In the REST (RLS Epidemiology, Symptoms, and 
Treatment) study, the prevalence of RLS in Spain was 4.9%, 
as compared to 8.6% in the United Kingdom and 7.6% in the 
United States.5

The aim of this study was to compare the prevalence 
and determinants of RLS in Hispanics of Mexican descent 
(HMD) and non-Hispanic whites (NHW) living in the United 
States in San Diego County. To our knowledge this is the 
first large epidemiological study evaluating RLS in Mexican 
Americans.

MATERIALS AND METHODS

The Sleep Health and Knowledge in US Hispanics Project, 
was a large population-based survey conducted in San Diego 
County from January 2007 to September 2009. Adult (age 
≥ 18 years) HMD and NHW men and women capable of par-
ticipating in a telephone interview in English or Spanish were 
recruited. Recruitment was conducted by trained culturally 
competent telephone interviewers from the California Survey 
Research Services, Inc. (Van Nuys, CA) by random digit dial-
ing utilizing a computer assisted telephone interview system. 
In order to adjust for the racial/ethnic distribution of the San 
Diego County population, zip codes with higher concentrations 
of Mexican Americans were oversampled to achieve a quota 
for HMD of 50% of the sample population. Once a qualify-
ing household was identified, a randomization procedure was 
utilized to recruit one adult participant per household. Partici-
pants were asked to complete a questionnaire consisting of 3 
parts (Table 1): (1) collection of background demographic and 
medical information, (2) the 4 diagnostic questions for RLS,2,3 
(3) and questionnaires including the Epworth Sleepiness Scale 
(ESS)17 and the Sleep Habits Questionnaire from the Sleep 
Heart Health Study.18 The Short Acculturation Scale for His-
panics19 was used to measure acculturation in HMD. The scale 
consists of 12 items assessing language use (English, Spanish, 
or both), media (English, Spanish, or both), and ethnic social 
relations (Hispanics, Americans, or both). A 5-point Likert 
scale is used for each question with a possible response from 
1-5, and the scores are averaged. Scores ≤ 2.99 are categorized 
as low acculturation, and scores > 2.99 are classified as high 
acculturation.19

The diagnosis of RLS was defined by the presence of all 
4 essential criteria by the International Restless Legs Study 
Group.2,3 The 4 diagnostic questions of the International Rest-
less Legs Syndrome Study Group2,3 were translated into Span-
ish using the translation and blinded back-translation method 
by 3 bilingual culturally competent Mexican American medical 
professionals who were long-term residents of San Diego. The 
4 questions were further refined in conjunction with culturally 
competent bilingual interviewers from the California Survey 
Research Services after a small telephone interview pilot trial 
before the study was started. Since then, the RLS criteria have 
been translated into Spanish by others and validated in Hispanic 
populations.20,21 The Spanish version of the ESS and the Short 
Acculturation Scale for Hispanics have been validated in His-
panic populations.19,22,23 The Spanish version of the Sleep Heart 
Health Study Sleep Habits Questionnaire was used in 296 His-
panics.24 Information was gathered on previously recognized 
risk factors for RLS including history of diabetes, hypertension, 
age, female gender, BMI, smoking, and use of alcohol and cof-
fee.8,25-27 All subjects were given the choice to answer the ques-
tionnaires in their language of preference (English or Spanish). 
The protocol was approved by the University of California, San 
Diego Human Research Protection Program.

Statistical Analyses
The analysis focused primarily on descriptive and Chi-

Square statistics to compare RLS prevalence between HMD 
and NHW. Student t-tests were used to compare means. Multi-

Table 1—Summary of the Sleep Health and Knowledge in 
US Hispanics Questionnaire: RLS

Content Questions

Part 1 Demographic 
and medical 
background 
information

What is your age in years?
To what ethnic group do you belong?
What is your gender?
What is your height?
What is your weight?
Have you ever been told by a doctor that 
you had diabetes?
Do you presently smoke?
Do you presently drink alcoholic 
beverages?
Do you presently drink coffee?

Part 2 Four RLS 
diagnostic 
questions

Do you have the urge to move your legs, 
usually accompanied or caused by an 
uncomfortable or unpleasant sensation in 
your legs?
Does this urge begin or worsen when you 
are resting or inactive, such as lying or 
sitting?
Does walking or stretching make the legs 
feel better?
Is the urge worse in the evening or night 
than during the day?

Part 3 Validated 
Questionnaires

Epworth Sleepiness Scale
Sleep Habits Questionnaire from the Sleep 
Heart Health Study

How often do you experience trouble 
falling asleep?

1.	Never
2.	Once a month or less
3.	Two to four times a month
4.	Five to fifteen times a month
5.	Sixteen or more times a month

Short Acculturation Scale for Hispanics



49 Journal of Clinical Sleep Medicine, Vol. 9, No. 1, 2013

Ethnicity and the Restless Legs Syndrome

variate logistic regression was employed to evaluate indepen-
dent predictors of RLS for each ethnic group. When comparing 
prevalence of RLS, groups were stratified by age and gender. 
A p-value ≤ 0.05 was considered a significant result. The IBM 
SPSS Statistics 20.0 software package was used to perform the 
statistical calculations.

RESULTS

Sample Characteristics
A total of 149,552 phone numbers were randomly dialed, 

from which 14,162 (9.5%) were working numbers of house-
holds that responded and showed interest in participating in 
the telephone survey. Of these, 10,495 (74%) were not quali-
fied to participate because no one in the household was HMD 
or NHW or over quota for NHW in 59 cases. The rest, 3,667 
(1,754 HMD and 1,913 NHW) completed the telephone survey. 
Approximately one-fourth of the subjects, all HMD, chose to 
answer the questionnaires in Spanish. Table 2 provides the sub-
jects’ characteristics and potential risk factor for RLS by ethnic-
ity. The male-to-female participation ratio was approximately 
1:1 for NHW and 1:1.27 for HMD. On average, HMD were sig-
nificantly younger than NHW by almost 15 years (41.0 ± 15.6 
vs. 54.9 ± 17.1 years, p < 0.001); body mass index was in the 
overweight range for both ethnic groups, but HMD were signif-
icantly heavier (BMI 28.2 ± 6.5 vs. 27.2 ± 5.9, p < 0.001). The 
prevalence of smoking and alcohol use was significantly lower 
in HMD. Hispanics had a greater prevalence of diabetes mel-
litus. There were no ethnic differences in reported difficulties 
falling asleep, excessive daytime sleepiness, or use of coffee.

Prevalence of RLS
The prevalence of RLS in the entire sample was 16.5%. 

When examined by ethnicity, the prevalence was significant-
ly lower in HMD than in NHW (14.4% vs.18.3%, p = 0.002). 

The high acculturation HMD group had significantly higher 
prevalence of RLS than the low acculturation group (17.4% vs. 
12.8%, p = 0.008). The prevalence of RLS in the high accul-
turation HMD group was not significantly different from that of 
the NHW (17.4% vs. 18.3%, p = 0.637).

To control for the age difference between HMD and NHW 
in our sample population and the known gender difference in 
RLS prevalence, subjects were divided as younger (ages 18 to 
47) and older (ages 48 to 94) based on the median age for the 
entire population. Figure 1 depicts the prevalence of RLS in 
HMD and NHW by age and gender. In general, older men and 
older women had higher prevalence of RLS regardless of eth-
nicity. Younger HMD men had significantly lower prevalence 
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Figure 1—Prevalence of restless legs syndrome by ethnicity, 
age, and gender

The RLS prevalence was significantly lower in HMD than in NHW (14.4% 
vs.18.3%, p = 0.002). Younger HMD men* (age 18 to 47 years) had 
significantly lower prevalence of RLS than younger NHW men (10.9% 
vs. 14.9%; Pearson χ2 2-sided, p = 0.068; Fisher exact test, 1-sided, 
p = 0.043). The prevalence of RLS was not different in older men and 
women regardless of ethnicity.

Table 2—Subject characteristics and prevalence of risk factors for restless legs syndrome
Variables Hispanic of Mexican descent Non-Hispanic white p

N 1,754 1,913
Male/Female 772/982 973/940 < 0.001
Age (years), (mean ± SD) 41.0 ± 15.6 54.9 ± 17.1 < 0.001
BMI (kg/m2), (mean ± SD) 28.2 ± 6.5 27.2 ± 5.9 < 0.001
Prevalence of diabetes (%) 13.3 11.3 0.06
Prevalence of smoking (%) 15.7 20.1 < 0.001
Prevalence of use of alcoholic beverages (%) 33.1 51.2 < 0.001
Prevalence of use of coffee (%) 63.7 65.1 0.38
Frequency of trouble falling asleep (%) 0.418

Never 19.9 17.7
Once a month or less 22.2 23.0
Two to four times a month 27.4 27.5
Five to fifteen times a month 16.7 16.5
Sixteen or more times a month 13.8 15.3

ESS (mean ± SD) 6.72 ± 4.6 6.63 ± 4.0 0.536

SD, standard deviation; BMI, body mass index; ESS, Epworth Sleepiness Scale. Frequency data analyzed by Pearson χ2 and Fisher exact test. Means 
analyzed by t-tests.
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of RLS than younger NHW men (10.9% vs. 14.9%; Pearson χ2 
2-sided, p = 0.068; Fisher exact test, 1-sided, p = 0.043). The 
prevalence of RLS in older men and in women was not differ-
ent regardless of ethnicity.

Figure 2 depicts the prevalence of RLS by acculturation 
and by age and gender. Overall, highly acculturated HMD 
had significantly higher prevalence of RLS when compared to 
the low acculturated subjects (17.4% vs. 12.8%, p = 0.008). 
However, when controlling for age and gender, the low accul-
turation younger men had a significantly lower prevalence of 
RLS than the high acculturation younger men (7.4% vs. 15.4%, 
p = 0.003). There was also a large difference in the prevalence 
of RLS in the low acculturated older men as compared to highly 

acculturated older men (15.1% vs. 23.3%), but this was not sta-
tistically significant (p = 0.147).

Predictors of RLS
We compared potential predictors of RLS by ethnicity using 

multivariate logistic regression analyses. In HMD (Table 3), 
being female (p = 0.027), trouble falling asleep ≥ 2 nights per 
month (p < 0.001), higher ESS score (p < 0.001), smoking 
(p = 0.001), and high acculturation (OR 1.47, 95% CI 1.10, 
1.97, p = 0.009) were independent predictors of RLS. Having 
trouble falling asleep was the strongest predictor of RLS with 
OR ranging from 2.42 (95% CI 1.49, 3.94, p < 0.001) for dif-
ficulty falling asleep 2-4 nights a month to an OR of 2.82 (95% 
CI 1.66, 4.79, p < 0.001) for difficulty falling asleep ≥ 16 nights 
a month. In NHW (Table 4), increasing age, trouble falling 
asleep ≥ 2 nights per month and higher ESS score were predic-
tors of RLS (p ≤ 0.003), again with trouble falling asleep the 
strongest predictor.

DISCUSSION

To our knowledge, this is the largest epidemiological study 
directly evaluating the prevalence of RLS in HMD living in 
the United States. Our data show that RLS prevalence was sig-
nificantly lower in HMD than in NHW and significantly higher 
in high acculturation HMD. Acculturation was an independent 
risk factor for RLS after controlling for a number of other po-
tential risk factors.

Prevalence of RLS
The overall RLS prevalence of 16.5% found in the current 

study was higher than previously reported in the general US 
population. The current study used similar methodology as the 
study by Allen et al., who reported a much lower RLS preva-
lence for the US (7.6%). Allen et al. recruited a heterogeneous 
study sample population designed to represent a cross-section of 
the US.5 In comparison, we recruited homogenous populations 
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Figure 2—Prevalence of restless legs syndrome by 
acculturation, age, and gender

The high acculturation HMD group had significantly higher prevalence of 
RLS when compared to the low acculturation group (17.4% vs. 12.8%, 
p = 0.008). The low acculturation younger men* had significantly lower 
prevalence of restless legs syndrome (7.4% vs. 15.4%) than the high 
acculturation younger men (Pearson χ2, 2-sided, p = 0.003). There 
was also a large difference in the RLS prevalence of the low and high 
acculturation older men, but this was not statistically significant (p = 0.147).

Table 3—Logistic regression analysis: predictors of restless legs syndrome in Hispanics of Mexican descent
Variables in the equation B SE Wald df Sig. Exp(B) 95% CI for Exp(B)

Age 0.008 0.005 2.5 1 0.115 1.008 0.998 1.018
Gender 0.339 0.154 4.9 1 0.027 1.404 1.039 1.897
Trouble falling asleep 35.8 4 < 0.001

≤ 1 time a month 0.050 0.287 0.03 1 0.863 1.051 0.599 1.843
2-4 times a month 0.883 0.248 12.7 1 < 0.001 2.419 1.487 3.936
5-15 times a month 1.107 0.261 18.0 1 < 0.001 3.026 1.814 5.047
≥ 16 times a month 1.036 0.271 14.7 1 < 0.001 2.819 1.659 4.791

ESS 0.055 0.014 14.7 1 < 0.001 1.057 1.027 1.087
BMI 0.007 0.010 0.47 1 0.493 1.007 0.987 1.027
Diabetes (yes/no) -0.022 0.212 0.01 1 0.915 0.978 0.646 1.480
Smoking (yes/no) 0.600 0.183 10.8 1 0.001 1.823 1.273 2.608
Alcohol use (yes/no) -0.194 0.165 1.4 1 0.241 0.823 0.596 1.138
Coffee use (yes/no) -0.044 0.154 0.08 1 0.774 0.957 0.708 1.293
Acculturation 0.388 0.148 6.8 1 0.009 1.474 1.102 1.971
Constant -3.714 0.509 53.2 1 < 0.001 0.024

Reference group for categorical variables: Female, Trouble falling asleep (never); presence of diabetes, smoking, alcohol use, and coffee use; highly 
acculturated Hispanics. ESS, Epworth Sleepiness Scale score; BMI, body mass index.
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for both HMD and NHW in San Diego County. The homogene-
ity of our study populations could account for the higher RLS 
prevalence we observed. This assertion is supported by a vali-
dation study of the four diagnostic RLS questions performed in 
a rural population of mostly white subjects in Idaho where the 
RLS prevalence was reported at 24%,28 which is comparable to 
the prevalence of 18.3% we observed in the white population in 
San Diego County. Comparable to the prior reports, we found 
higher RLS prevalence in women and in older subjects for both 
HMD and NHW.5,8,28 The constraints of this epidemiological 
study did not allow for methodology to screen out RLS “mim-
ics” or cases of secondary RLS which could have affected the 
observed RLS prevalence.29,30

Ethnic Differences in RLS Prevalence
We found a significantly lower prevalence of RLS in HMD 

as compared to NHW in San Diego County, which appeared 
to be driven primarily by a lower RLS prevalence in young-
er HMD men (Figure 1). We found no studies investigating 
the prevalence of RLS in Mexicans in the US for comparison. 
However, there are a few studies evaluating the prevalence of 
RLS in South America. One study reported an RLS prevalence 
of 2% in native South Americans living in the costal and moun-
tainous regions of Ecuador. Those living at higher altitude had 
a slightly higher RLS prevalence of 3.2%,20 but well below 
the RLS prevalence of 5 to 15% reported for populations of 
European ancestry.5,8,15,16 A more recent study reported an RLS 
prevalence of 20.2% in Buenos Aires, Argentina, where the 
Hispanic population is predominantly of European descent.28 
The RLS prevalence we observed in HMD living in San Diego 
County is higher than the very low RLS prevalence reported for 
South American Native populations,20 and lower than the RLS 
prevalence reported for homogeneous populations of European 
descent living in North and South America.28,31 The majority 
of Mexicans are a mixture of Native American and European 
white ancestry which could account for the mid-range RLS 
prevalence we observed in the current study. Our findings and 

those of the available literature suggest that the prevalence of 
RLS may vary depending on the specific population and the 
homogeneity of the population in question.

Age-gender stratification of the sample population suggested 
that differences in RLS prevalence were primarily driven by a 
lower prevalence of RLS in younger HMD males. We found no 
other comparable report in the RLS literature to suggest possi-
ble mechanisms or hypotheses for this interesting observation. 
Stratification inevitably lowers statistical power, which could 
potentially make this observation unstable. More investigation 
is needed to clarify what is truly driving the lower prevalence 
of RLS we found in HMD with studies adequately powered to 
target various age-gender groups and potential risk factors in a 
much larger sample population.

Acculturation and Prevalence of RLS
We found that HMD with high acculturation had signifi-

cantly higher RLS prevalence than those with low accultura-
tion; similar to the relationship we observed between HMD and 
NHW, this difference appeared to be driven primarily by a low 
RLS prevalence in the low acculturation younger men group 
(Figure 2). Also, the RLS prevalence of the high acculturation 
group was of similar magnitude to that of the NHW (Figure 1). 
Acculturation to the US has long been associated with changes 
in the health status of Hispanic immigrants, including increased 
rates of obesity,32,33 diabetes,32,34 cardiovascular disease,35,36 psy-
chiatric disorders,37,38 and abnormal sleeping habits.39,40 These 
acculturation related health changes have been attributed to 
changes in diet,41 increases in alcohol and tobacco use,42-45 lim-
ited access to health services,46 low socioeconomic status,47 and 
the stress associated with sociocultural change and change in 
social status.37,38,48

It is possible that the higher prevalence of RLS in highly 
acculturated HMD we observed was the result of the stress as-
sociated with sociocultural change and change in social status 
often experienced by Hispanic immigrants.37,38,48 Restless legs 
syndrome has been associated with increased stress. Cancer pa-

Table 4—Logistic regression analysis: predictors of restless legs syndrome in non-Hispanic whites
Variables in the equation B SE Wald df Sig. Exp(B) 95% CI for Exp(B)

Age 0.011 0.004 8.5 1 0.003 1.011 1.004 1.019
Gender 0.099 0.125 0.6 1 0.431 1.104 0.863 1.410
Trouble falling asleep 37.0 4  < 0.001

≤ 1 time a month 0.309 0.230 1.8 1 0.179 1.362 0.868 2.137
2-4 times a month 0.660 0.213 9.6 1 0.002 1.935 1.274 2.938
5-15 times a month 0.924 0.227 16.6 1  < 0.001 2.520 1.616 3.929
≥ 16 times a month 1.170 0.225 27.1 1  < 0.001 3.221 2.074 5.003

ESS 0.047 0.015 10.2 1 0.001 1.048 1.018 1.079
BMI 0.018 0.011 2.8 1 0.094 1.018 0.997 1.039
Diabetes (yes/no) 0.144 0.197 0.5 1 0.467 1.155 0.784 1.700
Smoking (yes/no) 0.256 0.151 2.9 1 0.090 1.292 0.961 1.737
Alcohol use (yes/no) -0.166 0.130 1.6 1 0.200 0.847 0.657 1.092
Coffee use (yes/no) 0.028 0.133 0.04 1 0.832 1.028 0.793 1.333
Constant -3.751 0.525 51.0 1  < 0.001 0.023

Reference groups for categorical variables: Female, Trouble falling asleep (never); presence of diabetes, smoking, alcohol use, and coffee use.
ESS, Epworth Sleepiness Scale; BMI, body mass index.
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tients afflicted by RLS had significantly higher levels of anxiety 
and depression, and poorer quality of life.49 In Koreans, having 
RLS was associated with depression and anxiety disorders50; in 
uremic patients, increased anxiety levels was an independent 
predictor of RLS.51 We are unable to explain from our data why 
only men, primarily younger men, had lower RLS prevalence 
than younger women, as would be suggested by previously re-
ported higher prevalence of RLS in women.5,8,28 Further inves-
tigation is needed.

Ethnic Differences in RLS Risk Factors
In our sample population, predictors of RLS differed between 

HMD and NHW. In both groups the strongest independent risk 
factors for a diagnosis of RLS was difficulty falling asleep two 
nights or more per month (Tables 3 and 4). Excessive daytime 
sleepiness was a weaker predictor in both groups. These find-
ings most likely represent markers of RLS, since RLS is com-
monly clinically associated with difficulty falling asleep due to 
the urge to move the legs, especially in the evening while in 
repose,2,3 and complaints of reduced daytime functioning, in-
creased sleepiness, and reduced quality of life.52-55 In a report 
by Allen et al., difficulty falling asleep was the second most 
frequent complaint of patients with RLS.5

However, for HMD, female gender and smoking were in-
dependent risk factors for RLS (Table 3) while for NHW only 
older age was an independent risk factor (Table 4), suggesting 
a difference in ethnic susceptibility for RLS. Our findings are 
consistent with prior studies showing that gender is a predictor 
of RLS that varies depending on the population studied. Phil-
lips et al. reported that gender was not a predictor of RLS in a 
sample of whites from Kentucky,8 similar to our findings with 
NHW in San Diego County. However, others have shown that 
being female is a risk factor for RLS,56,57 similar to our findings 
for HMD.

Older age has been a predictor of RLS in many studies.2,8,28 
However, in our study, older age was an independent predic-
tor of RLS only for NHW. Older age has been associated with 
higher prevalence of RLS; as suggested by Phillips et al., RLS 
may follow a model of chronic disease with a variable age of 
onset.8 This may explain why age was not a predictor in our 
HMD population, which was on average almost 15 years 
younger than NHW.

A potentially important finding was the association of smok-
ing with a diagnosis of RLS only in HMD, suggesting that HMD 
may be more sensitive to the effects of tobacco (Table 3). It is 
unlikely that smoking had a protective effect for RLS in NHW 
since smoking has been shown to be an independent predictor 
of RLS in several studies of white populations.8,55 A limitation 
of the current study was our determination of smoking status by 
a single dichotomous question, which did not allow us to evalu-
ate the effect of never smoking versus ex and current smoking, 
and light and heavy smoking on the prevalence of RLS.

Finally, acculturation to the US life style was an indepen-
dent predictor for a diagnosis of RLS (Table 3). Acculturation 
of Hispanics to the US lifestyle has been well documented to 
increase the rates of metabolic disorders, cardiovascular dis-
ease, psychiatric disorders and stress, and poor health habits 
that could increase the risk of RLS.32-48 Further research is war-
ranted to determine why acculturation is an independent risk 

factor for RLS in HMD that would include stress and anxiety 
levels, nutritional factors such as iron deficiency and ferritin 
levels, and the degree of smoking as potential risk factors.

Study Limitations
The current study is somewhat limited by the methodology 

which is intrinsic to a large epidemiological telephone survey 
with limited time for ample questioning. We took a careful sys-
tematic approach when administering the 4 essential diagnostic 
criteria of RLS. However, methodology to exclude RLS “mim-
ics”29,30 was not available during data collection for this study. 
Therefore, our study most likely included cases of secondary 
RLS and RLS mimics, which could potentially affect the preva-
lence of RLS noted in both HMD and NHW. We did not collect 
supportive criteria or associated features of RLS to bolster the 
strength of the RLS diagnosis, which also constitutes a major 
limitation of this study. Also, we were not able to determine if 
there was an ethnic propensity to false positive RLS “mimics.” 
The study population was limited to HMD and NHW making 
the findings difficult to generalize to other race/ethnic groups 
or potentially even other Hispanic populations living in the US.

CONCLUSION

In conclusion, the prevalence of RLS was significantly lower 
in HMD than in NHW and significantly greater in high accul-
turation HMD. Our data suggest that risk factors for RLS vary 
by race/ethnicity and acculturation to the US lifestyle is an in-
dependent risk factor for RLS in HMD. Further investigation is 
warranted to determine how acculturation affects RLS preva-
lence in HMD.
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