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Introduction: Among the common problems related to aging is sleep quality; over half of older adults suffer from symptoms of insomnia. Age-
related changes in circadian sleep/wake regulation constitute a major underlying factor. Constant and organized lifestyle may moderate the effects
of circadian rhythm changes on sleep. Preliminary findings have linked daily regularity to sleep quality among healthy adults and in patients with
Parkinson disease. The current study investigated the relationships between daily routines and sleep quality among community dwelling elderly.
Methods: Ninety-six Israeli Russian-speaking elderly living in a retirement community (mean age 75 +13.88, 72% women, 82% living alone)
participated. Routines were assessed with the Scale of Older Adults Routine (SOAR) by a trained interviewer at 3 time points 2 weeks apart. A
subsample (n = 33) completed the Social Rhythm Metric (SRM) 2-week diary. Sleep quality was evaluated using the Pittsburg Sleep Quality Index
(PSQ). Daily Functional status was assessed with the Lawton Instrumental Activities of Daily Living (IADL).

Results: Mean sleep efficiency was 78%, functional status was fairly good (mean IADL 45 of 50 [SD = 6.12]). Regression analyses indicated that
increased stability in daily routine, as measured by the SOAR for the entire sample, predicted shorter sleep latency, higher sleep efficiency and
improved sleep quality, beyond functional status, comorbidities, and age. Similar associations were found for the subsample using the SRM.
Conclusion: Maintenance of daily routines is associated with a reduced rate of insomnia in the elderly. Further studies should examine these rela-
tions in broader populations with regard to health, functional status, and cultural background.
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COMPLAINTS OF SLEEP DISTURBANCE ARE COM-
MON IN OLDER ADULTS, WITH PREVALENCE RATES
OF OVER 50% IN THE COMMUNITY, AND 70% IN THE
assisted living setting.!? Some of the consequences of poor sleep
quality in the elderly include cognitive decline,>* increased risk
of falls,” daytime fatigue,® and reduced physical and mental
health and health-related quality of life status."’
Factors that are associated with poor sleep in the elderly in-
clude physical and mental comorbidity, polypharmacy, func-
tional status, primary sleep disorders, and changes in circadian
sleep-wake patterns.® Circadian rhythm changes which underlie
common sleep complaints in older adults include an advanced
sleep phase, reduced sleep consolidation and duration and early
morning awakenings.*'°

Although light exposure has been demonstrated as the most
powerful zeitgeber (time-cue) contributing to human entrain-
ment to the 24-h day,'" there is evidence suggesting that social
and activity rhythms also contribute to circadian entrainment in
humans.'? To capture and to quantify such social and behavioral
rhythms in daily life behaviors, Monk et al'* developed and vali-
dated the Social Rhythm Metric (SRM). The SRM is a 2-week
diary in which subjects prospectively record the timing of a list of
various daily routine events, such getting out of bed and making
first daily contact with another person. Based on these reports, an
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average regularity score is computed, which represents personal
level of daily routinization, with increasing routinization indi-
cating a more stable lifestyle rhythm. Using this tool, they dis-
covered that lifestyle rhythm stabilizes with age." Furthermore,
increased lifestyle regularity was associated with fewer sleep
problems'® and with a tendency towards morning types.'

Social and activity rhythms may be viewed as part of the dai-
ly life routine. Routine is a concept pertaining to strategically
designed behavioral patterns used to organize and coordinate
activities along the axes of time, duration, social and physical
contexts, and order.'” Young'® suggested 4 functional advan-
tages of routines and habits, including skill and performance
enhancement and energy and resource conservation.

Maintenance of routine may be particularly adaptive in old-
er individuals. Thus, routine has been associated with lower
disruptive behavior and higher functional status in Alzheimer
patients."” In various studies with community dwelling older
adults, researchers have found that daily routine facilitates
functional status and well-being.?**' Clark et al.**** showed
improvement in functional, mental and physical health status,
life satisfaction, social functioning, body pain, and emotional
problems following a routine activity enhancement intervention
among older adults.

As changes in the circadian system are considered a hallmark
of aging, and are implicated as underlying factors of reduced
sleep quality in the elderly, it is plausible to assume that routine
lifestyle rhythms may serve as a protective mechanism contrib-
uting to the maintenance of high quality of sleep. However, in a
comparison of sleep quality and daily social rhythms measured
by the SRM in young and older adults, healthy 70-year-old indi-
viduals exhibited poor sleep compared to younger counterparts
in their twenties, despite significantly greater lifestyle regular-
ity in the older adults.* It is yet to be determined whether dif-
ferences in lifestyle regularity predict sleep quality within the
elderly population.
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Routine lifestyle rhythms may be characterized by stability in
the timing, the frequency and the duration of performed activi-
ties, such as the daily timing, the number of times per day and
the duration of time spent eating meals, watching television,
or reading a book. Moreover, other than daily regularity, it is
possible to identify weekly patterns of regularity, for example,
shopping, cleaning, exercise, and social engagements. Previ-
ously, Monk et al' have assessed the relationships between the
timing of daily activities and measures of sleep quality. To date,
the role of routine, as a concept related to a wide range of ac-
tivities measured by their frequency and duration, has not been
investigated in relation to sleep quality.

In the current prospective study, we investigated the rela-
tionship between routine and sleep quality in the elderly, using
multiple indicators of routine, and controlling for risk factors
for poor sleep quality. We hypothesize, that in older adults re-
siding in a retirement community, daily routine is associated
with good sleep quality, beyond functional status, comorbidi-
ties, and age.

METHODS

Participants

Ninety-six older adults living in a retirement community
constituting primarily of Russian speakers participated in the
study. Each apartment was fully equipped as an independent
functional unit including a kitchenette. The retirement com-
munity association supplied maintenance and organized social
events on occasion; however, there was no communal dining
area and meals were not provided. Participants’ mean age was
74.89 (SD = 13.88, range 58 to 89); 72% were female, and 82%
lived alone. Participants had on average 13.9 years of education
(SD =4.2); 67% reported that their economic status was similar
to other people their age; and 75% reported fair or good health.
Mean IADL score was 45 (SD = 6.12) and mean Charlson’s Co-
morbidity Index*® was 1.93 (SD = 2.23), indicating a relatively
low comorbidity burden. Thirty-four percent had cardiovascu-
lar disease, 15% had lung disease, 19% had diabetes, 15% had
cancer, and 6% had depression. Sleep medication was used less
than once a week in 5% of the sample, between once to twice
a week in 7% of the sample, and > 3 times/week in 23% of the
sample. Other participants (65%) reported not using any type of
prescription or nonprescription sleep medication.

MEASURES

All questionnaires were translated from the original English
versions to Russian, and then back-translated to English by
2 independent native Russian speakers with a background in
Health Sciences. Items which were phrased differently in the
back-translation were discussed in a focus group of 8 Russian
speakers proficient in the English language. The final versions
were approved by the primary author (A.Z.), who is fluent in
both English and Russian.

Dependent Variables

The Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI)* was used for
the subjective assessment of sleep quality. The PSQI is a ques-
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tionnaire consisting of 19 items which are coded on a 4-point
scale (0-3) to obtain 7 subcategories, including sleep duration,
sleep disturbances, sleep latency, daytime dysfunction, sleep ef-
ficiency, sleep quality and medication use. The sum of all sub-
scores represents the total sleep quality score, ranging between
0-21, with higher scores representing lower sleep quality. A
cutoff score of > 5 is used, with scores exceeding threshold
indicating poor sleep quality. Respondents are asked to rate
their sleep reflecting on the past month. Psychometric proper-
ties have demonstrated good reliability (internal consistency:
0.89; test retest reliability: 0.85) and good construct validity for
the English language version.”® The PSQI is a widely used tool
in research studies and clinical trials, and has been translated
to several languages including German, Spanish, Chinese, and
Hebrew, with comparable reliability and validity values.? Inter-
nal consistency in the present study was a = 0.69. When exclud-
ing the medication use subscale due to a low rate of medication
users in this sample, internal consistency increased to o = 0.76.
Outcome measures included the total PSQI score as well as self
report of sleep latency (SL) (question 2: how long (in minutes)
has it usually taken you to fall asleep each night?), and sleep
efficiency percentage (SE), computed as the ratio between the
hours of actual sleep (question 4: how many hours of actual
sleep did you get at night?) and total time in bed (hours com-
puted based on reported bedtime in question 1: what time have
you usually gone to bed at night? and reported wake-time in
question 3: what time have you usually gotten up in the morn-
ing?), multiplied by 100.

Independent Variables

Routine

Routine was assessed for the entire sample using subscales
of the Scale of Older Adults’ Routine (SOAR),?” and for a sub-
sample with the Social Rhythm Metric (SRM)."

SOAR: SOAR is a measure of stability in activities on a daily
and weekly basis. The instrument includes 3 consecutive assess-
ments of 42 routine activities covering 5 domains of activity
(basic, instrumental, leisure, social, and rest) and measured on
4 dimensions (frequency, timing, duration, and sequence). In the
present study, we used a modified version of the SOAR, focusing
only on the basic (8 items) and instrumental (12 items) domains,
and on the frequency and duration dimensions. For each item,
participants reported the frequency the activity was performed
either daily or weekly (depending on the type of activity and on
individual habits). The frequency of activities performed on a
weekly basis was divided by 7 to provide a score of frequency
on a daily basis. In addition, participants reported the amount of
time (duration) spent performing each activity. For example, for
some participants, bathing was performed twice a day, 5 minutes
in the morning and half an hour in the evening; while others re-
ported taking a bath twice a week for half an hour each. Scores
are calculated as the standard deviation across the 3 time points
for each activity for frequency and duration, and then summa-
rized to obtain basic and instrumental frequency and duration
scores, with lower scores representing more regularity. In a previ-
ous study, test-retest reliability indices ranged from 0.56 to 0.90
for the dimensions; and validity tests were moderate to good with
the trait of routinization.”’” Interclass correlations in the current

Contribution of Routine to Sleep Quality—Zisberg et al



study were r = 0.92 and r = 0.88 for the frequency of basic and
instrumental activities respectively, and r = 0.95 and r = 0.86 for
the duration of basic and instrumental activities respectively. For
a complete description of the measure see Zisberg et al.”’

SRM: The SRM" quantifies an individual’s typical daily
social rthythm patterns. This self-report instrument records the
timing of specific activities and events that occur on a regu-
lar daily basis, quantifying the stability of an individual’s daily
routine. Scores represent level of regularity ranging from 0:
least regular to 7: most regular. In the current study we used
the short 5-item SRM that is highly correlated with the original
17-item instrument (r > 0.80).2® SRM stability measured by the
correlation between week 1 and week 2 was r = 0.67, and the
mean score was remarkably similar to that obtained on a com-
parable sample of healthy older adults by Monk and colleagues
(4.75 and 4.40, respectively).*

Control Variables

Functional status

Functional status was measured with the Modified Lawton
scale of Instrumental Activities of Daily Living (IADL).” The
IADL 10-item scale measures performance of certain instru-
mental tasks and the amount of assistance needed to perform
each of the activities (shopping, housekeeping, etc.). The mea-
sure has demonstrated high reliability and validity through
many years of research.

Comorbidities

Comorbidities were assessed using Charlson’s Comorbidity
Index,* an index weighing the number and severity of health
conditions among patients. The index relies on information
from respondent’s reports assessing 20 health conditions, each
carrying a weighted score ranging from 1-6. Predictive validity
of the index was shown to be high using criteria such as likeli-
hood of death and correlations with other established predictive
systems and measures.

PROCEDURE

The current study was approved by the University of Haifa
IRB committee. It was conducted in 2 retirement communities
in the northern part of Israel between August 2007 and Septem-
ber 2008. Fliers were handed out in the facility, and people who
were interested enrolled in the managerial office. Interviews
were conducted on site, usually in the participants’ apartments
by a trained interviewer, who was a registered nurse. Partici-
pants met with the interviewer 3 times at their convenience, ei-
ther in the morning or the evening hours, each meeting 2 weeks
apart. Demographic, functional, and comorbidities assessments
were administrated during the first meeting. The SOAR was
completed during each of the 3 meetings. The PSQI was ad-
ministrated during the last meeting.

During the second meeting, participants were asked whether
they agreed to fill in the 2-week SRM diary. Thirty-five agreed;
2 dropped out within the first few days, thus leaving 33 who
completed the diary. To facilitate the diary completion process,
phone call interviews were performed by the interviewer every
evening for the entire 2-week period. The subsample that com-
pleted the SRM was not significantly different from the whole
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sample in all the characteristics mentioned above besides age;
the subsample was younger with a mean age of 69 (SD = 6.9,
toy = 6.49, P <0.001).

DATA ANALYSIS

Descriptive analyses were performed to assure the assump-
tion of normality. Participants who did not complete all three
interviews were excluded from further analyses, and demo-
graphic characteristics were compared between those with
complete data versus those with missing data to preclude the
possibility of bias.

Pearson correlations were performed to assess relationships
between all independent and control variables with the sleep
dependant variables, using Bonferroni correction for multiple
correlations. To assess significant predictors of sleep quality for
the entire sample for each of the 3 dependent variables (SE,
SL, and PSQI total score), block multiple regression analyses
were performed, using only those predictive variables that cor-
related significantly with the dependent variables. Analyses
were performed separately for SOAR Basic and SOAR In-
strumental domains. The first block in both models included
the control variables IADL, comorbidity, and age. The second
block included the independent variables SOAR Basic scores
in the first model, and SOAR Instrumental scores in the sec-
ond model. For each block, the explained variance (R?) and the
standardized slope of each variable () were presented. For the
second blocks the added explained variance (R’ change) was
also presented. For the subsample that completed the SRM,
partial correlations were performed between SRM and SE, SL,
and PSQI total score, controlling for IADL, comorbidity, and
age. All statistical analyses were performed with the SPSS 15
software package.

RESULTS

Eighty-nine of 96 participants completed all 3 time points
and were included in the final analyses. The 7 participants
who did not complete the study dropped out for the following
reasons: 2 temporarily left the retirement community to assist
caring for a newborn grandchild, one travelled overseas due to
the death of a brother, one was hosting family members visit-
ing from abroad, one was hospitalized after a fall and fracture,
and 2 opted to dropout as they were displeased with the ques-
tionnaires and interviews. Of all sociodemographic variables
assessed, only IADL was significantly different between those
who did not complete the study (mean 48.38, SD = 1.85) and
those who completed the study (mean 44.91, SD = 6.14), in-
dicating higher functional status for those who dropped out
(P <0.05).

Descriptive statistics including means and standard devia-
tions of all relevant variables are presented in Table 1. Mean
PSQI total score was 9.54 (SD = 4.14); mean total sleep time
was 6.00 h (SD = 1.06); mean SE percentage was 77.90%
(SD = 13.64), and mean SL was 37.53 min (SD = 39.35).
Based on the SOAR, mean standard deviation for duration of
basic activities was 14.92 min (SD = 8.45), and for duration
of instrumental activities was 41.37 min (SD = 36.13). Mean
standard deviation for frequency of basic activities was 0.23
(SD = 0.15) and for frequency of instrumental activities was
0.12 (SD = 0.09). Mean SRM score was 4.75 (SD = 0.93).
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Table 1—Descriptives of dependent and independent variables in the
study (n = 89 unless otherwise stated)

Mean StD  Minimum Maximum

Age 7489 1388 5800  89.00
Comorbidities 196 227 000  10.00
IADL Score 4500 613 29 50

PSQ (total) 937 404 100 1800
SE (%) 7816 1368 4444  100.00
SL (min) 3594 3823 500  210.00
TST 599 108 400  9.00
SOAR Frequencies Basic 0.23 0.15 0.00 0.61
i‘:ﬁﬁnfm:le"des 013 012 000 042
(Srm)R Duration Basic 1506 839 000 4960
ﬁgﬁﬁn?:;f;:‘;:ﬂn) 3729 3541 000  139.18
SRM (n = 33) 475 093 300 620

IADL, Instrumental Activities of Daily Living; PSQI, Pittsburgh Sleep Quality
Index; SE, sleep efficiency; SL, sleep latency; TST, total sleep time; SOAR,
Scale of Older Adults Routine; SRM, Social Rhythm Metrics

Table 2—Pearson correlations between all variables in the study

Sleep Sleep
PSQl Total Efficiency Latency
SOAR Basic Duration 0.24 -0.39* 0.41*
SOAR Instrumental Duration 0.207 -0.334* 0.330*
SOAR Basic Frequency -0.159 0.028 0.123
SOAR Instrumental Frequency 0.009 -0.090 0.217
SRM -0.740* 0.763*  -0.540*
Age 0.149 -0.015 -0.108
IADL -0.256 0.051 0.046
Comorbidities 0.316*  -0.277 0.217

*P < 0.002 with Bonferroni correction

Correlations of all independent and control variables
with dependant sleep variables are presented in Table 2. SL
was significantly correlated with duration of basic activities
(r = 0.41), duration of instrumental activities (r = 0.33), and
SRM (r = —0.54). Shorter SL was associated with a more
stable duration of basic and instrumental activities and with
more stable lifestyle regularity. SE was significantly corre-
lated with duration of basic activities (r = —0.39), duration
of instrumental activities (r = —0.33), and SRM (r = 0.76).
Higher SE was associated with a more stable duration of ba-
sic and instrumental activities and with more stable lifestyle
regularity. PSQI total score was significantly related to SRM
(r=-0.74) and comorbidities (r = 0.32). Poorer sleep quality
was associated with less lifestyle regularity and more comor-
bidities. All correlations were significant at P < 0.002, after
Bonferroni correction.
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Table 3—Sleep indicators by routine maintenance in basic and
instrumental activities controlling for age, comorbidities and functional
status (N = 89)
Block Predictors R? | R%change B
Age -0.07
a2 1 Comorbidities 0.06 0.25*
88 IADL 0.09
°5 2 SOAR Basic 0.19* | 0.12* 0.37**
2 SOAR Instrumental | 0.15* 0.09* 0.35*
Age -0.04
a2 ! Comorbidities 0.09* -0.33*
88 IADL -0.08
o5 2 SOAR Basic 020 011  -0.35*
2 SOAR Instrumental | 0.21**  0.12*  -0.40**
Age 0.07
__ 1 Comorbidities 0.13 0.27*
§ g IADL -0.13
2 SOAR Basic 017 0.04* 0.22*
2 SOAR Instrumental | 0.23** 0.10* 0.37*
*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

Results of regression analyses are presented in Table 3.
Only the duration dimension of the SOAR was entered into
the models. For SL, control variables (block 1) accounted
for 6% of the variance (F;g = 1.93, P = 0.31); SOAR Basic
(block 2) added an additional 12% (together 19%) of the vari-
ance in the first model (F,g = 4.83, P < 0.001), and SOAR
Instrumental added an additional 9% (together 15%) of the
variance in the second model (F,4 = 3.80, P = 0.007). For
SE, control variables (block 1) accounted for 9% of the vari-
ance (F;4 = 2.90, P = 0.04); SOAR Basic (block 2) added
an additional 11% (together 20%) of the variance in the first
model (F, 4 =5.37, P=0.001), and SOAR Instrumental add-
ed an additional 12% (together 21%) of the variance in the
second model (F, ¢ = 5.48, P=0.001). For total PSQI, con-
trol variables (block 1) accounted for 13% of the variance
(F43 =4.20, P=0.008); SOAR Basic (block 2) added an ad-
ditional 4% (together 17%) of the variance in the first model
(F g3 = 4.41, P = 0.003), and SOAR Instrumental added an
additional 10% (together 23%) of the variance in the second
model (F, g = 6.34, P <0.001).

Partial correlations controlling for age, comorbidity and
functional status were performed between the SRM and sleep
variables. Increased lifestyle regularity was associated with
shorter SL (r=-0.43,P<0.05); higher SE (r=0.74,P<0.001);
and lower PSQI total score (r =—-0.67, P <0.001).

DISCUSSION

Our findings support strong associations between daily rou-
tine, as measured by two instruments, and subjective sleep
quality. Routine of both basic and instrumental daily activities
based on the SOAR instrument, as well as increased stability in
daily routine based on the SRM, were related to positive sleep
outcomes based on subjective estimates of sleep latency, sleep
efficiency, and overall sleep quality. Both instruments were as-
sociated with sleep quality beyond the effects of age, comorbid-
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ity, and functional status, which are well-known contributing
factors to sleep quality.*?!

Based on the SOAR, stability in basic activities was more
strongly associated with sleep quality than stability of instru-
mental activities. One possible explanation for these findings
may be that basic activities refer to habitual physiological activ-
ities, whereas instrumental activities are more socially oriented.
It is no wonder that basic activities such as bathing, dressing,
and eating are more closely linked to sleep quality than activi-
ties such as shopping, public transportation use, and medical
appointments. Whereas the former represent activities that ap-
ply to basic individual needs, the latter depend not only on the
individual’s routines, but also on other people’s schedules and
priorities. Furthermore, several basic activities are often part of
the individual’s sleep ritual, particularly those occurring in the
evening hours.

These findings have important implications for community-
dwelling older adults. Interventions aimed at improving sleep
quality and associated health outcomes in community elderly
have implemented structured social and physical activities on
a regular daily or weekly basis.**** Given the strong associa-
tions between routine and sleep quality in the present study, it
may be assumed that the structure and regularity of these inter-
ventions serve as underlying mechanisms promoting enhanced
sleep quality.

Findings may also be relevant for elderly individuals experi-
encing stressful life events related to institutionalization. Find-
ings from studies on patients residing in nursing homes and in
short-term rehabilitation settings indicate that sleep and circa-
dian rhythm disruptions are associated with functional impair-
ment.**3” Furthermore, these investigators have demonstrated
the efficacy of interventions designed to enhance daily activi-
ties and routines in order to improve sleep/wake patterns in in-
stitutionalized patients.*®*° Future investigations may assess the
effectiveness of these and other routine based interventions in
enhancing functional status and clinical health profile.

This study may serve to increase awareness regarding the im-
portance of the maintenance of basic routines in older adults. In
fact, current nursing home evaluations in the United States use
the Minimum Data Set,* which includes several items related
to basic routine activities. Our findings increase the importance
of assessing such information, and highlight the usefulness of
implementing this knowledge more suitably to tailoring to-
wards individual’s daily activities and lifestyle.

Results from the subsample that completed a 2-week SRM
diary further validate the relationship between routine and sleep
quality. Greater regularity of activities was strongly related to
higher sleep quality. It is noteworthy that we obtained some-
what higher correlations between the SRM and the overall sleep
quality score compared to a younger sample (mean age around
30) in a study conducted by Monk et al,'s even after controlling
for age, comorbidity, and functional status. This difference is
likely attributed to increased variation in sleep disturbances in
older adults; an assumption supported by the increased variance
in total PSQI scores in the current study compared to the study
by Monk and colleagues. Based on the observed differences
between these two studies, it is possible to hypothesize that life-
style regularity is a more important factor in the sleep quality of
older adults than younger adults.

SLEEP, Vol. 33, No. 4, 2010

The study should be replicated on a larger more represen-
tative sample of older community dwelling adults of more
diverse ethnic backgrounds and varied living arrangements.
Furthermore, these findings may indicate associations, but
cannot assume a causal link between routine lifestyle and
sleep quality because of the cross-sectional nature of the study.
Future longitudinal studies may assess whether lifestyle regu-
larity constitutes a cause or a consequence of quality sleep
patterns.

Two possible limitations in this study are the small number
of participants who completed the SRM, and the use of the
short SRM version. Only 33 participants agreed to take part in
an additional, labor-intensive 2-week diary arm of the study.
However, the present study obtained a similar mean SRM
score as that obtained in a study of a comparable age group.*
Also, we have noted that when comparing the demographic
characteristics of this subsample with the entire sample, only
age was found to be significantly different. Not surprisingly,
the subsample was younger; nevertheless, associations be-
tween SRM and sleep variables were robust well beyond the
effects of age and other control variables.

As for the use of the short SRM version, it is noteworthy
that two out of five items refer to activities that reflect sleep
hygiene principles, i.e., time out of bed and time going to
bed. As sleep hygiene principles have been shown to improve
sleep quality,* it is not surprising that high correlations were
obtained between the SRM and measures of overall sleep
quality. Nevertheless, in a previous investigation, similar rela-
tionships were found between sleep quality based on the PSQI
and both the short and long versions of the SRM,!* supporting
the validity of the short version.

An additional study limitation was that interviews were
conducted in the Russian language, and all translated ques-
tionnaires and diaries used in this study have not previously
undergone formal psychometric validation. Nevertheless,
we have reported acceptable psychometric properties for the
present sample. Furthermore, it may be argued, that the SOAR
activity domains (ADL, IADL) are widely used in elderly
populations worldwide, and that the dimensions of frequen-
cy and duration may be considered both basic and universal.
Thus it is unlikely that cultural factors significantly alter the
psychometric properties of the original versions. In summa-
ry, our findings suggest that maintenance of daily routines in
community dwelling older adults may be associated with a
reduced rate of insomnia, beyond other health factors such as
comorbidity and functional status. These finding bear impor-
tant implications for preserving lifestyle regularity as a means
for maintaining good sleep quality. Further studies should ex-
amine these relations in broader populations with regard to
cultural background and living arrangements
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