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Study Objectives: To translate, back-translate and cross-
language validate (English/Spanish) the Sleep Heart Health
Study Sleep Habits Questionnaire for use with Spanish-speak-
ers in clinical and research settings.

Methods: Following rigorous translation and back-translation,
this cross-sectional cross-language validation study recruited
bilingual participants from academic, clinic, and community-
based settings (N = 50; 52% women; mean age 38.8 + 12
years; 90% of Mexican heritage). Participants completed Eng-
lish and Spanish versions of the Sleep Habits Questionnaire,
the Epworth Sleepiness Scale, and the Acculturation Rating
Scale for Mexican Americans Il one week apart in randomized
order. Psychometric properties were assessed, including inter-
nal consistency, convergent validity, scale equivalence, lan-
guage version intercorrelations, and exploratory factor analy-
sis using PASW (Version18) software. Grade level readability
of the sleep measure was evaluated.

Results: All sleep categories (duration, snoring, apnea, in-
somnia symptoms, other sleep symptoms, sleep disruptors,
restless legs syndrome) showed Cronbach a, Spearman-
Brown coefficients and intercorrelations = 0.700, suggesting
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robust internal consistency, correlation, and agreement be-
tween language versions. The Epworth correlated significant-
ly with snoring, apnea, sleep symptoms, restless legs, and
sleep disruptors) on both versions, supporting convergent
validity. Items loaded on 4 factors accounted for 68% and
67% of the variance on the English and Spanish versions,
respectively.

Conclusions: The Spanish-language Sleep Habits Question-
naire demonstrates conceptual and content equivalency. It has
appropriate measurement properties and should be useful for
assessing sleep health in community-based clinics and inter-
vention studies among Spanish-speaking Mexican Americans.
Both language versions showed readability at the fifth grade
level. Further testing is needed with larger samples.
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leep research over the past two decades has shown associa-
tions between sleep disorders and chronic disease,'” poorer
health-related quality of life,*® increased health and work-relat-
ed costs, and travel and work-related accidents.!®!! Prevalence
rates for insomnia, the most commonly reported sleep com-
plaint, range from 20% to 40% of the population, depending on
the defined severity and frequency,'” and is suggested to have
a bidirectional relationship with several chronic conditions in-
cluding depression and cardiovascular disease.'*!'* Prevalence
rates for obstructive sleep apnea syndrome range from 2% to
4%, and rates for restless legs syndrome range from 5% to 15%
in the general population.’ Snoring (48%), feeling unrested
(26.5%), and insufficient sleep (26%) are leading sleep prob-
lems identified in a population-based study.’ These and other
sleep disruptions can contribute to excessive daytime sleepi-
ness,'® making sleep disorders significant contributors to dis-
ability, morbidity, and mortality.'>7-!117:18
Despite the growing clinical and public health concerns re-
garding sleep disorders, few studies have examined associations
between sleep and race/ethnicity in the United States. A majority

BRIEF SUMMARY

Current Knowledge/Study Rationale: Limited knowledge of sleep and
health of Hispanics of Mexican descent, the largest Hispanic group in the
United States, is partly due to the need for precisely translated and vali-
dated sleep measures to assess Spanish-speaking Mexican Americans
in clinical and research settings.

Study Impact: This first-of-its-kind study to rigorously translate and
cross-language validate the Sleep Heart Health Study Sleep Habits
Questionnaire demonstrated conceptual and content equivalency and
acceptable psychometric characteristics with items loading on 4 fac-
tors that accounted for 68% and 67% of the variance on the English
and Spanish versions respectively. This Spanish-language version of
the Sleep Habits Questionnaire may be applied in clinical and research
settings as a first step toward addressing sleep health disparities of
Spanish-speaking Mexican Americans.

of extant racial/ethnic studies compared African Americans with
and without sleep disorders, or comparing African and Cauca-
sian Americans on sleep disordered breathing, snoring, sleep
architecture, insomnia symptoms, sleep quality, daytime sleepi-
ness, comorbid conditions, and health-related quality of life.®!*2
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Recent reviews reported the need for studies of sleep among
Hispanics.?** This research need is time-critical because His-
panic Americans (e.g., Cuban, Mexican, Puerto Rican) are the
second largest and fastest growing minority group and currently
constitute 15% of the population; Mexican Americans represent
the largest subgroup, comprising 66.7% of the Hispanic Ameri-
can population.”® Many factors combine to make sleep disorders
research a high priority among Hispanics in the United States.
Hispanics experience the following: higher rates of unemploy-
ment and less earned income when employed; greater likelihood
of living in poverty; less likelihood of graduating from high
school; greater food insecurity; are under- or uninsured; reduced
leisure-time physical activity; acculturation pressures, immigra-
tion bias, limited access to care, diverse cultural constructions
of health and illness; and higher rates of chronic conditions,
including obesity, type 2 diabetes, and hypertension.””?* These
factors are associated with disordered or disrupted sleep in other
cultural and racial/ethnic groups; thus studying sleep in Hispan-
ics should enrich the overall understanding of their social, emo-
tional, and physical well-being.

A major issue in the adequate and appropriate assessment
of sleep disorders of Hispanics is that of language.” Spanish is
the second most common language in the United States and is
the primary language spoken at home by more than 34 million
people aged 5 or older.*® Disparities in quality and access to
care have reportedly been narrowing for all groups except His-
panics due, in part, to language barriers.*® The aim of this paper
is to report the psychometrics of a rigorously translated, back-
translated, and cross-language validated version of the Sleep
Heart Health Study Sleep Habits Questionnaire.*' The develop-
ment of the Spanish version was guided by Brislin’s Translation
Model to ensure that the instrument was linguistically and con-
ceptually equivalent and suitable for use in clinical and research
settings with Spanish-speaking Mexican Americans.***

METHODS

Participants

Translation and Back-Translation

Translators and back translators (N = 6) provided written in-
formed consent (English and Spanish) prior to participating in
the study and completed demographic information, including
age, sex, race/ethnicity, years of education, current occupation
and a questionnaire listing prior translation experience. Each
translator was compensated $250 for their time.

Cross-Language Validation

Bilingual men and women volunteers (N = 50) were recruited
by flyers posted in community, college and university settings,
libraries, places of worship, community centers, and primary
care clinics in neighborhoods with a high census of Mexican
American/Hispanic residents. Participants completed demo-
graphic and health history data in English. English and Spanish
versions of the Sleep Habits Questionnaire, the Epworth and
an acculturation rating scale were completed 7 to 10 days apart
in counterbalanced (randomized) order.* Participants were pro-
vided written informed consent (English and Spanish) prior to
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participation and were compensated $30 for their time. All fac-
ets of this study were reviewed and approved by the university
institutional review board.

Instruments

Demographics

Demographic information included age, sex, race/ethnicity,
educational level, marital status, smoking status, alcohol, caf-
feine, prescription and other drug use, health history, and self-
reported height and weight to calculate body mass index (BMI).

The Sleep Habits Questionnaire

The Sleep Habits Questionnaire was developed to survey
Sleep Heart Health Study (SHHS) participants; a description
of the study has been previously published.’! The Sleep Habits
Questionnaire includes validated questions and response scales
selected from the instruments of the Wisconsin Sleep Cohort
Study* and the Cleveland Family Study.’” The Cleveland study
has demonstrated the validity and internal consistency of these
questions among Caucasian and African American adults.* The
Sleep Habits Questionnaire includes instructions to complete
it without discussing the questions with anyone, including a
spouse. The questionnaire addresses several categories of sleep
disorders examined in this study: (1) sleep duration (2 items);
(2) snoring (3 items); (3) breathing pauses/apnea (4 items); (4)
insomnia symptoms (3 items); (5) sleep symptoms, including
insufficient sleep, daytime sleepiness, nightmares, leg jerks, leg
cramps, and need for sleep aids (12 items); (6) sleep quality,
including perception of depth and duration of sleep (3 items);
and (7) restless legs syndrome (10 items). There is an additional
category that assesses potential sleep disruptors, including si-
nusitis, room noise, temperature, pain, and frequent toileting
(9 items).

The questionnaire can be used in its entirety for a compre-
hensive overview of subjective reports of sleep disorders, or
in categories (e.g., snoring, insomnia symptoms, restless legs
syndrome) for focused assessment in clinical and research set-
tings. Snoring is ascertained by the question “Have you ever
snored (now or at any time in the past)?” with possible re-
sponses “yes,” “no,” or “don’t know.” Participants answering
“yes” were asked, “How often do you snore now?” with pos-
sible responses including “rarely—less than one night a week,”
“sometimes—1 or 2 nights a week,” “frequently—3 to 5 nights
a week,” “always or almost always—6 or 7 nights a week,” or
“don’t know.” Breathing pauses during sleep are ascertained by
the question, “Are there times when you stop breathing during
sleep?” with possible responses “yes,” “no,” or “don’t know,” or
if a physician ever told them they have sleep apnea. Participants
are also asked how often there is someone nearby while they
are sleeping, with possible responses of “never,” “sometimes,”
and “always.” The questionnaire includes “Sleep Symptoms”
containing 2 somnolence statements, “Feel excessively (overly)
sleepy during the day,” and “Feel unrested during the day, no
matter how many hours of sleep you had,” as well as “Not get-
ting enough sleep,” the insomnia statements, “Trouble falling
asleep,” “Wake up during the night and have difficulty resum-
ing sleep,” and “Wake up too early in the morning and be un-
able to resume sleep,” and “Bad dreams or nightmares,” rated



on a 5-point scale from “Never” to “Almost Always.” These
symptom questions have been widely used (e.g., the World
Health Organization).** Questions used to identify RLS were
drawn from SHHS-2° and reflect NIH diagnostic criteria for the
syndrome including description, frequency, time of day, active/
at rest status, and degree of discomfort.*

Epworth Sleepiness Scale

The Epworth Sleepiness Scale is a validated self-completion
tool that asks subjects to rate the likelihood of falling asleep
in several common situations and was included with the sleep
habits items.*' Sleepiness using the Epworth is assessed by the
question, “What is the chance that you would doze off or fall
asleep in each of the following situations?” followed by a list of
8 situations including “riding as a passenger in a car,” “watch-
ing TV,” and others. For each situation, possible responses in-
clude 4 ordinal categories ranging from “no chance” to “high
chance.” The Epworth is a unitary scale, with a Cronbach a of
0.88 and test-retest reliability over 5 months of » = 0.82 in pre-
vious studies.*' The Epworth was used in tandem with the Sleep
Habits Questionnaire to examine convergent validity. The Ep-
worth measure, translated for this study in the same manner
as the Sleep Habits Questionnaire, also demonstrated high reli-
ability for the English (0.780) and Spanish (0.771) versions.
The Spearman-Brown and intraclass coefficient for the English/
Spanish translated Epworth demonstrated robust correlations as
well (0.928 and 0.907, respectively).

Acculturation

Language serves as a general indicator of level of accultura-
tion.”3° The 30-item Acculturation Rating Scale for Mexican
Americans II (ARSMA-II; English and Spanish versions)
identifies language familiarity, usage, preference, ethnic iden-
tity, generation, reading, writing, cultural exposure, and ethnic
interaction. It has an internal reliability of 0.88 and test-retest
reliability of 0.72.%2 Persons who score high in the “Traditional”
category are more likely to identify with the Mexican culture,
whereas persons with high scores in the “Assimilated” category
identify more with the United States culture. High scores in the
“Bicultural” category suggest the person identifies with both
the Mexican and United States cultures.

Procedures

This English to Spanish translation of the Sleep Habits Ques-
tionnaire was guided by the adaptation of Brislin’s Translation
Model to address cultural and functional equivalence, to make
the translation and validation process more efficient and to en-
sure the integrity of the process.’>* Cultural equivalence implies
similarity of meaning and construct relevance across cultures.*

The translation and validation model is displayed in Figure 1.
In Step 1, 3 independent translations were made simultaneously
in a blinded fashion from source (English) to target (Spanish)
language by 3 bilingual health providers of Mexican heritage
with Spanish as their first language. During Step 2, each target
language version of the questionnaire was back-translated in a
blinded fashion to the source language by 3 new volunteer bilin-
gual health providers of Mexican heritage with Spanish as their
first language. In Step 3, a team member whose first language
was Spanish completed a content analysis of the translations

Spanish Translation of Sleep Habits

Figure 1—Flow chart for translation and validation of the
spanish-translated SHHS SHQ

Translation of SHQ to Spanish by 3
bilingual experts living in the U.S.

- v

Back translation of SHQ to English by
3 bilingual experts living in the U.S.
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- v

Step 1

Step 2

Step 3

Revision of SHQ Spanish version

v

Back translation of SHQ to English

v

Re-evaulation of SHQ
Redundancy: Clarity: Feasibility:
Representativeness: Precision

Agreement of cultural equivalence in

both English and Spanish versions of
SHQ

Step 4

Step 5 ¢

Construct of SHQ Spanish version

Linguistic and Cultural Equivalence
(Cross-language Validation)

Step 6

and back-translations to aid in assuring credibility, trustworthi-
ness, and transferability of translation. Where differences in
meanings were identified in the back-translations, the principal
investigator and bilingual team members met with the transla-
tors and back-translators involved in Steps 1 and 2 to review
differences and adapt the target language version (Spanish) in
order to achieve the most accurate culturally equivalent mean-
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Table 1—Characteristics of the cross-language validation
studied sample (N = 50)

Sex, n (%)
Male 24 (48)
Female 26 (52)
Age, years
Mean + SD 38.8+12.0
Range 20 -62
Education, years
Mean + SD 149+34
Range 6-22
Marital Status, n (%)
Married/Partnered 34 (68)
Single/Divorced 16 (32)
Race/Ethnicity, n (%)
Hispanic (Mexican origin) 45 (90)
Hispanic (Other Latin America) 2(4)
Non-Hispanic White (NHW) 3 (6)

ings. In Step 4, two additional native Spanish speakers indepen-
dently back-translated the version of the questionnaire revised
in Step 3. Because bilingual speakers and certified translators
may introduce bias due to using and understanding languages
differently than the population to be tested, the back-translators
in Step 4 were lay people from local clinics who were more
representative of the population under study. Blinded data were
reviewed by lay bilingual experts to determine the need for
linguistic adjustments based on early comments in this step.
Step 5 consisted of a second meeting of the bilingual experts,
who reviewed and compared the back-translations of the expert
and lay translators. At this point, the team agreed on culturally
equivalent meanings in both the English and Spanish language
versions of the Sleep Habits Questionnaire. Step 6 assisted in
assuring that both linguistic and cultural equivalence of transla-
tion was achieved (cross-language validation).*** During this
step, bilingual participants completed English and Spanish lan-
guage version packets 7 to 10 days apart in counterbalanced
(randomized) order. These data were examined for psychomet-
ric properties of the rigorously translated instrument.

Readability Scoring

The Spanish translated instrument was assessed for grade
level readability using the Huerta Reading Ease Score.* Read-
ability scores may range from 0 (most difficult) to 100 (least
difficult) to read. Scores from 90 to 100 indicate very easy read-
ing at an estimated 5" grade level; scores from 80 to 90 suggest
easy reading at an estimated 6" grade level; while scores from
0 to 30 indicate very difficult reading at an estimated graduate
college level.

Statistical Analyses

Differences in demographic and health history variables
for the cross-language validation participants included analy-
sis of variance for continuous variables and x> for nominal
variables. Internal consistency reliability and conceptual
equivalence were evaluated using Cronbach o, Spearman-
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Brown, and intraclass coefficients. We used a standardized
item o to measure the Spearman-Brown coefficients. Intra-
class coefficients are used for test-retest reliability to deter-
mine the stability between English and Spanish versions when
sample size is small.*® Spearman-Brown and intraclass coef-
ficients will approach 1.0 when there is no variance within
items. Spearman-Brown and intraclass coefficients of 0.80 to
0.89 are considered adequate, while coefficients > 0.90 sug-
gest good reliability.***” A one-way random effects model was
used for intraclass correlations, which conceptualizes each
observed subject as a component of subject factor; therefore,
the intraclass correlation is interpreted as the proportion of
subject variance associated with differences among the scores
of the subject. Inter-correlations among sleep variables were
conducted using correlation coefficients to determine conver-
gent validity with the Epworth Sleepiness Scale. The criterion
level for coefficient o was set at > 0.70 to retain an item in
an adequate scale. Exploratory factor analysis utilized princi-
pal component analysis without rotation to reduce the number
of items to validate item consistency between the 2 language
versions. For exploratory purposes, analysis included com-
munalities > 0.400 to determine central factors.*®*’ All data
analyses were performed using PASW (Version 18).

RESULTS

Translator and Back-translator Participant
Characteristics

All 6 translators were of Mexican American heritage with
Spanish as their first language. Two men and one woman trans-
lated the Sleep Habits Questionnaire from English to Spanish;
then 2 other women and one other man reverse-translated the
questionnaire from Spanish back to English. Translators and
back-translators were 19 to 55 years of age. Their current oc-
cupations included physician, nurse, clinic staff members who
work with Spanish-speaking patients, and 2 certified hospital
translators (one translator and one back-translator). The bilin-
gual experts and lay translators who reviewed the final trans-
lated version were no-cost volunteers of Mexican descent with
Spanish as their first language.

Cross-Language Validation Participant Characteristics
Characteristics of the cross-language validation participants
are displayed in Table 1. Ethnic distribution for the bilingual
participants (N = 50; 52% women; mean age 38.8 + 12 years)
showed 90% to be of Mexican origin, 4% Central or South
American, and 6% non-Hispanic white. The mean education
level was 14.9 + 3.4 years. The range of 6 to 22 years for educa-
tion suggests a broad sampling for educational achievement. The
largest subgroups of participants (n = 23 on the English and n
= 25 on the Spanish versions) scored in the “Traditional” cat-
egory on the ARSMA IL,** suggesting strong identification with
Mexican culture. The remainder of the participants (n = 12 and
n = 11 on the English and Spanish versions, respectively) scored
in the “Bicultural” category, indicating strong identification with
the cultures of both Mexico and the United States, and “Assimi-
lated” (n = 13 and n = 12 on the English and Spanish versions,
respectively), indicating strong identification with United States
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Figure 2—Acculturation between English (n = 48) and
Spanish (n = 48) versions (number of participants in each
category)

Table 2—Language fluency for bilingual participants (N = 50)
in the cross-language validation study

Scale (Mean % SD)

Language Fluency 1=Poor to 5 = Excellent

257 , English
" Sponh Speak 452084
20 - Read 4.48 +0.89
Write 4.34+£0.94
Comprehend 4.68 + 0.68
15 1 Spanish
Speak 462+0.70
10 - Read 4.40+0.93
Write 400+1.18
Comprehend 4.78 £0.51
5 Years lived in a Spanish-speaking 13.9+£10.6
country (n = 34)
0 - - - - Years studied in a Spanish-speaking 92+80
Traditional Bicultural Assimilated country (n = 26)
Table 3—Reliability of English and Spanish sleep scales
Number English Spearman-Brown Intra-Class Spanish
Variables of ltems Cronbach a Coefficient § Coefficient ¢ Cronbach a
Sleep Duration 2 0.734 0.924 0.879 0.731
Snoring 3 0.849 0.934 0.916 0.896
Apnea 4 0.796 0.994 0.898 0.741
Insomnia Symptoms 3 0.730 0.926 0.880 0.777
Sleep Symptoms 12 0.824 0.915 0.91 0.838
Sleep Quality 3 0.583 0.901 0.813 0.685
Sleep Disruptors 9 0.778 0.874 0.858 0.707
Restless Legs Syndrome 10 0.900 0.931 0.943 0.890

¢ Spearman-Brown Coefficient; ¢ Intraclass Coefficient between English and Spanish versions.

culture. Given the higher levels of education seen in this pre-
dominantly Mexican American sample, education (as a proxy for
socioeconomic status) and acculturation were stratified by sleep
disorder categories (duration, snoring, apnea, insomnia symp-
toms, other sleep symptoms, restless legs, and sleep disruptors).
Neither education nor acculturation differed significantly for any
sleep category for either language version. Figure 2 portrays the
number of participants in each acculturation category for Eng-
lish and Spanish. The acculturation differences between versions
were not significant. Participants were also assessed for English
and Spanish language fluency, including speaking, reading, writ-
ing, and comprehension (Table 2). The ratings ranged from 1
(poor) to 5 (excellent). All participants scored > 4. In addition, a
majority of participants reported having lived (n = 34) or studied
(n=26) in a Latin American country, predominantly Mexico.

Measurement Psychometrics

Internal consistency and correlation results for the Sleep
Habits Questionnaire are displayed in Table 3. All sleep
variables except sleep quality showed robust Cronbach a
> (.700.%47 The 3-item sleep quality category examines short
versus long, light versus deep, and non-restful versus tranquil

sleep on a 5-point Likert-type scale and showed a Cronbach
a of 0.583 and 0.685 for the English and Spanish versions,
respectively, suggesting moderate reliability. All categories of
sleep variables for both language versions were highly cor-
related, with Spearman-Brown and intraclass correlations
> 0.800, suggesting strong and comparable translation of the
English to Spanish measures.**4’

Proportion of Participants Comprising English and Spanish
Sleep Disorder Categories

Table 4 displays the proportion of cross-language validation
participants with and without sleep disorders by categories.
Proportions were consistent between English and Spanish lan-
guage versions, respectively, for short (18% vs. 20%) and long
(14% each) sleep duration on weekdays, short (4% vs. 2%) and
long (40% vs. 44%) sleep duration on weekends, snoring (56%
vs. 54%), sleep apnea (8% each), insomnia symptoms (24%
each), sleep symptoms (22% vs. 26%), sleep quality (28% vs.
32%), and restless legs (10% vs. 12%).

The means and standard deviations for the Epworth were
7.3 £ 4.8 (range 0-19) for the English version and 7.2 + 4.5
(range 0-18) for the Spanish version. Proportions of par-
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Table 4—Proportion of participants (N = 50) with and without
sleep complaints on English and Spanish versions

English Spanish
Yes No Yes No
Sleep Categories? n(%) n(%) n(%) n(%)
Sleep Duration
Weekdays

<7 hours/night 9(18) 10 (20)

~ 8 hours/night 34 (68) 33 (66)

=9 hours/night 7(14) 7(14)

Weekends

<7 hours/night 2 (4) 1(2)

~ 8 hours/night 28 (56) 27 (54)

= 9 hours/night 20 (40) 22 (44)
Snoring 28 (56) 22 (44) 27 (54) 23 (46)
Sleep Apnea 4(8) 46(92) 4(8) 46(92)
Insomnia Symptoms 12 (24) 38(76) 12 (24) 38(76)
Sleep Symptoms 11(22) 39(78) 13(26) 37 (74)
Sleep Quality+ 13 (26) 37 (74) 15(30) 35(70)
Sleep Disruptors”® 14 (28) 36 (72) 16 (32) 34 (68)
Restless Legs Syndrome 5 (10) 45 (90) 6(12) 44 (88)
Daytime Somnolence 11(22) 39(88) 12 (24) 38 (86)

(Epworth > 10)

*Numbers of items for each category are listed in Table 3. Yes = Presence
of sleep disorder. +Poor to below average sleep quality. *Monthly to
weekly disrupted sleep.

ticipants with an Epworth score > 10 designating excessive
daytime somnolence were 10% and 12% for the English and
Spanish versions, respectively.

Convergent Validity Within and Between Language
Versions

English Version Intercorrelations

Correlations for both language versions are displayed in
Table 5. Correlations for the English language version are shown
below the diagonal. For the English version, weekday sleep
duration (average in h) was significantly negatively correlated
with insomnia symptoms (r = -0.426, p < 0.01), sleep symptoms
(r=-0.538, p <0.01), sleep disruptors (r =-0.466, p <0.01), and
restless legs (r = -0.327, p < 0.05), and significantly positively
correlated with sleep quality (r=0.354, p <0.05). Weekend sleep
duration (in h) was negatively correlated with sleep symptoms
(r=-304) and sleep disruptors (r = -328, each p < 0.05) and rest-
less legs (r = -0.462, p < 0.01). Snoring was significantly posi-
tively correlated with apnea (r=0.412, p <0.01), sleep symptoms
(r=10.291, p < 0.05), and sleep disruptors (r = 0.306, p < 0.05).
Apnea was negatively correlated sleep quality (r = -0.317,
p < 0.05). Insomnia symptoms were positively correlated with
other sleep symptoms (r = 0.805, p < 0.01), sleep disruptors
(r=0.675, p <0.01), and restless legs (r = 0.403, p < 0.01), and
negatively correlated with sleep quality (r = -0.401, p < 0.01).
Sleep symptoms (e.g., insufficient sleep) were positively corre-
lated with sleep disruptors (r = 0.824, p <0.01) and restless legs
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(r=0.540, p < 0.01) and negatively correlated with sleep qual-
ity (r = -405, p < 0.01). Sleep quality was negatively correlated
with sleep disruptors (r=-0.347, p <0.01). Sleep disruptors were
positively correlated with restless legs (r = 0.586, p < 0.05) and
negatively correlated with sleep quality (r =-347, p <0.05).

Spanish Version Intercorrelations

Correlations for the Spanish language version are shown
above the diagonal in Table 5. Weekday sleep duration
(in h) was negatively correlated with insomnia symptoms
(r=-0.399, p <0.01), sleep symptoms (r = -0.426, p < 0.01),
and sleep disruptors (r = -0.334, p < 0.05), and positively cor-
related with sleep quality (r=0.415, p <0.01). Weekend sleep
duration was negatively correlated with insomnia symptoms
(r=-0.295, p < 0.05), sleep symptoms (r = -0.301, p < 0.05),
and restless legs (r=-0.411, p <0.01), and positively correlat-
ed with sleep quality (r = 0.295, p < 0.01). Snoring was posi-
tively correlated with sleep disruptors (r = 0.312, p < 0.05).
As with the English version, apnea was negatively correlated
with sleep quality (r = -0.319, p < 0.05). Insomnia symp-
toms were positively correlated with other sleep symptoms
(r=10.748, p < 0.01), sleep disruptors (r = 0.640, p < 0.01),
restless legs (r = 0.396, p < 0.01), and negatively correlated
with sleep quality (r = -0.426, p < 0.01). Consonant with the
English version, sleep symptoms were positively correlated
with sleep disruptors (r = 0.820, p < 0.01) and restless legs
(r=0.609, p<0.01) and negatively correlated with sleep qual-
ity (r = -456, p < 0.01); sleep disruptors were positively cor-
related with restless legs (r = 0.622, p < 0.01) and negatively
correlated with sleep quality (r =-385, p <0.01).

Approximately 87% (39 of 45) of the correlations between
the English and Spanish versions were consistent in direction
and magnitude of the relationships. Differences noted showed
snoring to be negatively (English) and positively (Spanish) as-
sociated with weekend sleep duration; however, neither finding
was significant. Snoring was significantly positively associated
with apnea and sleep symptoms in English, while the Spanish
version showed trends toward significance for apnea (r = 0.259,
p = 0.07) and sleep symptoms (r = 0.247, p = 0.08).

Convergent Validity between Language Versions

The Epworth scale provided convergent validity for 5 of 8
of the sleep categories (63%) for both language versions. For
the English and Spanish versions, respectively, the Epworth
was significantly positively correlated with snoring (r = 0.325
and r = 0.309, each p < 0.05), apnea (r = 0.340 and r = 0.354,
each p <0.05), sleep symptoms (r = 0.477 and r = 0.510, each
p < 0.01), sleep disruptors (r = 0.505, p < 0.01 and r = 0.344,
p < 0.05), and restless legs (r = 0.330 and r = 0.303, each
p < 0.05). The Epworth was also noted to be significantly
negatively correlated with weekday sleep duration (r = -0.334,
p < 0.05) and positively associated with insomnia symptoms
(r = 0.290, p < 0.05) on the English, but not the Spanish
versions; however the directions of the correlations for both
versions were the same.

Construct Validity: Exploratory Factor Analysis
Exploratory factor analysis was conducted using principal
components analysis without rotation that resulted in 4 factors.
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Table 5—Intercorrelations among sleep variables and comparisons with Epworth for convergent validity

Sleep Sleep
Duration Duration Insomnia Sleep Sleep Sleep Restless
(Weekdays) (Weekends) Snoring Apnea  Symptoms Symptoms  Quality  Disruptors Legs Epworth
Sleep
Duration 1 0.581** 0.012 -0.226 -0.399* -0.426* 0.415* -0.334* -0.233 -0.161
(Weekdays)
Sleep
Duration 0.593* 1 0.068 -0.180 -0.295* -0.301* 0.295 -0.269 -0.411* -0.068
(Weekends)
Snoring -0.070 -0.086 1 0.259 0.120 0.247 -0.139 0.312* 0.141 0.309*
Apnea -0.087 -0.208 0.412* 1 -0.030 0.189 -0.319* 0.243 0.204 0.356*
Insomnia 4 o6 0238 0.236 0.182 1 0.748*  -0.426" 0.640** 0.396** 0.192
Symptoms
Sleep -0.538* -0.304* 0.291* 0.237 0.805** 1 -0.456** 0.820** 0.609** 0.510**
Symptoms
Sleep 0.354* 0.247 -0.057 0317 <0401 -0.405* 1 0385 -0.157 -0.034
Quality
sleep *k * * *k *% kK *k *
. -0.466 -0.328 0.306 0.277 0.675 0.824 -0.347 1 0.622 0.344
Disruptors
R?_f;esss -0.327* -0.462+ 0.199 0.265 -0.403* 0.540%  -0.100 0.586* 1 0.303*
Epworth -0.334* -0.221 0.325* 0.340* 0.290* 0.477* 0.057 0.505** 0.330* 1

Bolded are significant between the Epworth and items from the Sleep Habits Questionnaire for construct validity. *Correlation is significant at the p < 0.05
level (2-tailed). **Correlation is significant at the p < 0.01 level (2-tailed). Correlations for English are below the diagonal and correlations for Spanish are

above the diagonal.

The factor loadings for items in the questionnaire are displayed
in Table 6. Items 4 and 5 from each language version loaded on
Factor 1 (Sleep Duration); Items 13, 14, 15 (Snoring) and 17,
18, 19 (Breathing Pauses/Apnea) loaded on Factor 2 (Snoring
and Apnea); Items 21 a-e and h-j loaded on Factor 3 (Sleep
Symptoms); Items 24 a-b, 25, 26, 27, 28, 29, 30, 30a, and 32
loaded on Factor 4 (Restless Legs). The bedtime, time to sleep,
time arising in the morning, napping, reasons for napping,
sleep quality, insufficient sleep, use of sleep aids, nightmares/
bad dreams, sleep disruptors, age at onset of restless legs, and

physician diagnosed restless legs did not centrally load on any
of the factors. Based on these factor loadings, the structure of
the Spanish version of the Sleep Habits Questionnaire is simi-
lar to the structure of the English version which supports con-
struct validity across language. Categories included in Factors
2,3, and 4 also correlated strongly with the Epworth Sleepiness
Scale, which provided convergent validity. The Epworth was
significantly negatively correlated with sleep duration on the
English version, but not the Spanish version, or for weekend
sleep duration on both language versions.
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Table 6—Exploratory factor analysis of the Sleep Habits
Questionnaire in English and Spanish
Factor Structure
Item number and description
Factor 1: Sleep Duration

English Spanish

#4 Hours of sleep during the week -0.498 -0.417
#5 Hours of sleep on weekends -0.535 -0.493
Factor 2: Snoring and Apnea
#13 Snoring frequency 0.765 0.714
#14 Snoring loudness 0.776  0.662
#15 Snoring over time 0.640 0432
#17 Witnessed apnea 0.711  0.586
#18 Self-reported apnea 0.802 0.613
#19 Apnea frequency 0.778 0.658
Factor 3: Sleep Symptoms
#21a Difficulty falling asleep 0.418 0.452
#21b Difficulty staying asleep 0.567 0.597

#21c Awakening early with inability to resume sleep 0.431  0.573
#21d Un-refreshing (non-restorative) sleep 0.503  0.559
#21e Excessive daytime sleepiness 0.400 0.606
#21h Nasal stuffiness/obstruction at night 0467 0.588
#21i Leg jerks 0.754  0.775
#21j Leg cramps 0.577  0.598
Factor 4: Restless Legs Syndrome (RLS)
#24a Urge to move legs 0.841  0.836
#24b Unpleasant/uncomfortable feelings in legs 0.887  0.851
#25 Frequency of symptoms 0.857 0.823
#26 Degree of discomfort from symptoms 0.878 0.917
#27 Activity when symptoms occur 0.722  0.696
#28 Symptoms worsen when reclining 0.764 0.733
#29 Symptoms improve when walking 0.861 0.827
#30 Time of day symptoms occur 0.892 0.798
#30a If day and night, worse at night 0406 0.524
#32 Family history of symptoms 0.640 0.637

Readability Scores for the Spanish-translated Sleep
Habits Questionnaire

The Spanish-translated instrument was assessed in sections
of sleep categories. Readability scores for the instrument were
89.1 (6™ to near 5™ grade reading level) for the snoring category,
91.7 for the sleep quality category, 95.7 for the for sleep duration
category, 99.1 for the apnea category, and 99.7 each for the rest-
less legs syndrome category and the Epworth Sleepiness Scale
(all 5% grade reading level).* Readability scores could not be
calculated for the sleep items that address insomnia symptoms,
sleep symptoms (e.g., unrefreshing sleep, leg jerks), or sleep
disruptors (e.g., nighttime toileting, noise in the surroundings).
These categories, arranged with Likert-type scales for frequency
of symptoms, do not provide enough words or sentences with
punctuation marks to allow for readability calculations.

DISCUSSION

Overall, the Spanish-translated version of the Sleep Habits
Questionnaire demonstrated acceptable psychometric charac-
teristics. Both language versions showed high levels of content
validity and conceptual equivalency. The rigorous translation
process and review of the Spanish version by experts found
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the items and content to be conceptually similar to the English
version. The Spearman-Brown and intraclass correlation coeffi-
cients, which measure the homogeneity of the scales, indicated
strong correlation and agreement between language versions.
The Epworth provided convergent validity for a majority of
sleep categories on both language versions, and exploratory
factor analyses provided construct validity across language.
Thus, the Sleep Habits Questionnaire is suitable for use with
clinic patients and in community-based studies that examine
various categories of self-identified sleep disorders.

All Sleep Habits Questionnaire categories except for sleep
quality demonstrated strong internal consistency reliability
for both language versions, ranging from 0.734 (English) and
0.731 (Spanish) for the 2-item sleep duration variable to 0.900
(English) and 0.890 (Spanish) for the 10 restless legs items.
The 3-item sleep quality category that assessed perception of
length, depth, and satisfaction with sleep showed only moder-
ate internal consistency for the English (0.583) and Spanish
(0.685) versions. The quality of sleep items are determined by
using a 5-point scale with short/long, light/deep, and poor/good
anchors. This scaling feature may not provide enough definition
or information for persons whose first language is not English
to respond adequately to these items. Future studies will need to
examine these items with additional bilingual and Spanish-only
speakers to determine if the psychometrics for the sleep quality
items remain consistent or fluctuate with other groups. Never-
theless, the coefficients between language versions are robust,
suggesting good correlation and agreement. Furthermore, the
readability scores® suggest that each of the sleep categories, as
well as the Epworth, are suitable to a fifth- to sixth-grade read-
ing level. Translation issues and years of schooling have been
posited as barriers to adequate health assessment of Spanish-
speaking Hispanics in the United States.?”*

Proportions of participants with the presence of sleep dis-
orders by categories showed consistency in reporting between
language versions. Percentages of participants who report sleep
disorders provide a foundation for prevalence rates among
Spanish-speaking Mexican Americans. A majority of these
rates are consistent with population studies undertaken in the
United States, including the rates for insomnia symptoms,
weekday short sleep duration, and, in particular, the high rates
for snoring among the Hispanics in this study with Hispanics
in other studies.*>%162425 Age, education, and acculturation cat-
egory were not significantly associated with any of the sleep
categories. Future studies will need to determine if these and
other socioeconomic status variables, including naturalization
or U.S.-born status, may play roles in the type and severity of
sleep disorder category among Mexican American Hispanics.

Intercorrelations for both language versions show similar
and consistent relationships and directions among variables that
support what might be expected in clinical and research settings
for persons with sleep disturbances, suggesting good criterion
validity. For example, persons who snore would be more likely
to have apnea and report daytime sleepiness (positive correla-
tions). Persons who experience more sleep disruption due to
noisy nighttime environment, pain, or the need for frequent
toileting would be more likely to report shorter weekday and
weekend sleep durations and poor sleep quality (negative corre-
lations) and greater reports of insomnia symptoms, other sleep



symptoms, and daytime somnolence (positive correlations).
Likewise, significant correlations between the Epworth with
the sleep symptoms, sleep disruptors, restless legs, and, in par-
ticular, the snoring and apnea categories on both language ver-
sions support the convergent validity of the Spanish-translated
measure. Notably, the comprehensiveness of this questionnaire
relevant to the number and type of sleep categories have identi-
fied variables and their direction for both English and Spanish
speakers that can be examined in future clinical and research
studies. These covariates include insomnia symptoms, other
sleep symptoms (e.g., insufficient or unrefreshing sleep), rest-
less legs, daytime somnolence, and sleep disruptors.

Reasons for the limited number of English and Spanish vari-
ables (6 of 45) that did not significantly correlate are not known,
but the lack of power due to the small sample size may have
contributed to the lack of significance. In addition, there may
have been unexpected circumstances that could have affected
these few correlations. For example, snoring showed a posi-
tive correlation in English and a negative correlation in Spanish
with weekend sleep duration. Weekend events or changes in
weekend activities might possibly have influenced differences
in snoring responses during the 7- to 10-day time frame. Future
studies of this sort will need to include a brief question regard-
ing change in lifestyle habits in repeated measures studies.

Items in the Spanish version loaded on the same factors in
the English version (Sleep Duration, Snoring and Apnea, Sleep
Symptoms, and Restless Legs). The four factors explained 68%
of the variance on the English version and 67% of the variance
on the Spanish version. Loadings for inclusion in this explor-
atory factor analysis were set at > 0.400 to determine central
factors, while loadings > 0.600 are considered high.*** Find-
ings from this analysis suggest strong loadings for the measured
variables most associated with each of the four extracted fac-
tors. Factor loadings and variance accounted for are consistent
between language versions, supporting the construct validity
between the English and Spanish versions.

Limitations

Limitations to this study include sample size and bilingual
Spanish speakers of predominantly Mexican heritage residing
in the Southwest. This sample of 50 bilingual volunteers is suf-
ficient for initial analyses of reliability and validity, but is not
adequate to demonstrate the critical relationships between sleep
health and other comorbid conditions that should be studied in
the Hispanic population. The design of a cross-language vali-
dation study is not appropriate for establishing the test-retest
reliability of the Spanish version, providing normative data, or
assessing cultural equivalence across other Spanish-speaking
ethnic groups from Central and South America, Cuba, and
Puerto Rico. Education and acculturation, included as a prelude
to examining sociocultural factors on the development of this
Spanish language version did not have an impact on the sleep
categories for either language version. Future studies will need
to examine if these and other socioeconomic, immigration, and
access to care factors may be linked to type and severity of
sleep disorder category among Mexican American Hispanics.*

Acculturation status, age, and recruitment locations (clin-
ics, community-based neighborhood centers and programs, and
academic milieus) suggest the participants are representative of
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the general Mexican American population residing in Maricopa
County, Arizona, who are clinic patients or would participate in
community-based research studies. Notably, however, the high
educational achievement reflected in their mean years of educa-
tion (14.9) is not representative of academic levels generally
seen among Mexican Americans (10" grade).?”? Nevertheless,
their range of education (6 to 22 years) suggests that the trans-
lated measure is relevant to a broad span of Spanish-speaking
learners with a minimum of sixth grade education. These short-
comings will need to be addressed in future studies to determine
the settings and populations in which use of the new instrument
is most appropriate. Future studies will also need to determine
item equivalence with confirmatory factor analysis.

Summary

This study examined the psychometric properties of the Eng-
lish to Spanish translated, back-translated, and cross-language
validated Sleep Habits Questionnaire with bilingual communi-
ty-dwelling adults predominantly of Mexican American heritage
with Spanish as their first language. Results demonstrate that the
Sleep Habits Questionnaire is a psychometrically sound measure
with robust correlations within and between language versions
for a broad range of subjective sleep disorder categories that can
be self-administered in community and clinic settings. The Ep-
worth provided convergent validity for the snoring, apnea, sleep
symptoms, restless legs, and sleep disruptors categories, while
loadings from exploratory factor analysis supported the struc-
ture of both English and Spanish versions of the instrument. The
English version of the Sleep Habits Questionnaire has been used
ubiquitously in clinical and population-based studies. Findings
indicate that the Spanish-language version has robust and ap-
propriate measurement properties and may be useful for assess-
ing sleep health in community-based and intervention studies
among Spanish speakers residing in the Southwest.
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