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ABSTRACT

Objectives To assess the internal consistency and
construct validity of the Finnish translation of the Jenkins
Sleep Scale (JSS) in a large healthy working-age
population with diverse work characteristics.

Design Survey-based cross-sectional cohort study.
Setting Survey conducted by an institute of occupational
health.

Participants Employees of 10 towns and 6 hospital
districts.

Primary and secondary outcome measures The
internal consistency defined by a Cronbach’s alpha.
Exploratory and confirmatory factor analyses to evaluate
the construct structure of the JSS.

Results Of 81136 respondents, 14890 (18%) were

men and 66 246 (82%) were women. Their average age
was 52.1 (13.2) years. Of the respondents, 41823 (52%)
were sleeping 7 or less hours per night. The mean JSS
total score was 6.4 (4.8) points. The JSS demonstrated
high internal consistency with an alpha of 0.80 (lower
95% confidence limit 0.80). Exploratory factor analysis
supported a one-factor solution with eigenvalue of 1.94.
Confirmatory factor analysis showed that all four items
were positively correlated with a single common factor
explaining 44%—-61% of common factor’s variance.
Conclusions The Finnish translation of JSS was found to
be a unidimensional scale with good internal consistency.
As such, the scale may be recommended as a practicable
questionnaire when studying sleep difficulties in a healthy
working-age population.

INTRODUCTION

Several different questionnaires have been
developed to assess the severity of sleep prob-
lems.! The Jenkins Sleep Scale (JSS), devel-
oped as a brief and standardised test for sleep
disturbances in 1988, has been one of the
most commonly used questionnaires in epide-
miological studies."™ Comparing with other
similar measures, the JSS is a short question-
naire focusing on roughly recognising sleep
difficulties. That is unlike to more complex
scales, like Insomnia Severity Index, which
quantify also the impact of sleep disturbance
on the level of daily functioning. The ]SS has
been translated in several languages”™” and
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Strengths and limitations of this study

» To our knowledge, this was the first study on the
psychometrics of the Finnish translation of the
Jenkins Sleep Scale (JSS).

» The cohort of over 80 000 respondents represented
a wide spectrum of occupations from managers to
manual workers.

» Inequality in gender distribution may overestimate
the prevalence of sleep difficulties in the studied
cohort.

» The JSS may be recommended as an easy-to-do
questionnaire instrument for the studying of sleep
difficulties in a healthy working-age population.

found to be valid and reliable among patients
with different health problems including
rheumatoid arthritis,10 psoriatic aurthlritis,9
ankylosing spondylitis,” fibromyalgia,” "' chest
pain,'? post-cardiac surgery patients,” patients
with cognitive disorders”” and epilepsy.'*
However, only a few studies have evaluated
the psychometric properties of the JSS in
large non-clinical populations.?®® !>
Previous studies have found the JSS to be
internally consistent among patients with
fibromyalgia,” ' rheumatoid arthritis,'’ anky-
losing spondylitis7 and psoriatic arthritis” as
indicated by Cronbach’s alphas between 0.7
and 0.9. Several studies have assessed the
internal consistency of the ]SS in general
and/or  healthy populations  similarly
reporting good to excellent Cronbach’s
alphas that vary between 0.8 and 0.9.2° 981510
Only three previous studies have assessed the
factor structure of the JSS finding, the JSS to
be a unidimensional scale.” ®® The construct
structure of the JSS analysis has been assessed
by a single study using a confirmatory factor
that produced strong correlations with
common factor for all four items.” Like any
brief screening instrument, the JSS has short-
comings, specifically the inability to address
the spectrum of sleep difficulties. Hence,
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it can only be used as a preliminary screener of sleep
disturbance."”

Overall, there is uncertainty concerning the psycho-
metric behaviour of the ]SS especially regarding its
factor structure in healthy and/or general populations.
Concerning a general population, previous research
mostly focused on the internal consistency of JSS and
its reliability. Instead, other important points, like
for example, factors structure, remained practically
unknown. Additionally, the psychometric properties of
Finnish translation of the JSS have not been studied yet.
To address this limitation, the aim of this study was to
assess the internal consistency and construct validity of
the Finnish translation of the JSS in a large healthy work-
ing-age population.

METHODS

The data were derived from the Finnish Public Sector
(FPS) study, an ongoing prospective cohort study of
employees in the municipal services of 10 Finnish towns
and 21 public hospitals. The eligible population from
the register cohort of FPS (n=151618) included those
who had been employed for a minimum of 6 months at
the participating organisations between 1991 and 2005.
Employers’ records have been used to identify the eligible
employees for a nested survey cohort to whom question-
naire surveys have been repeated every 4 years since
2000."® For this study, the data were sourced from the
survey in 2016-2017 administered to the FPS subcohorts
(average response rate 70%). Individual-level survey data
cannot be made publicly available, but information on
the data and analyses is available on request to the corre-
sponding author.

Age was defined in full years at the time of survey
response. Body mass index (BMI) was defined as weight
in kg/height in m* The level of physical activity was calcu-
lated from the survey responses and converted into meta-
bolic equivalent of task (MET). Alcohol consumption was
obtained from the survey and converted into g/week.
The respondents were asked about their usual amount of
sleep hours per 24 hours with the following nine response
alternatives: <6hours, 6.5 hours, 7 hours, 7.5 hours, 8
hours, 8.5 hours, 9 hours, 9.5 hours and >10 hours.

JSS is a 4-item questionnaire to follow common sleep
problems.” The frequency of sleep problems in the last
month is evaluated using four items: the difficulty to fall
asleep, wake up at night, difficulty to stay asleep and non-
restorative sleep (ie, waking up after the usual amount of
sleep feeling tired and worn-out). Each item is rated on
a Likert-like scale from 0 to 5, where 0 is ‘never’, 1 is ‘1-3
days’, 2is ‘about 1 night/week’, 3 is ‘2-4 nights/week’, 4 is
‘5—6 nights/week’ and 5 is ‘almost every night’. The total
score is a simple sum of all four items’ scores and ranges
from 0 (no sleep problems) to 20 (most sleep problems).
The score of 11 is a cut-off—a score <12 is defined as little
of sleep disturbances and a score >11 is understood as
high frequency of sleep disturbances.'” Another way to

dichotomise the JSS is considering sleep difficulties being
present if there is at least one ‘yes’ response (>15 nights
in the previous 4 weeks) to any item.

Patient and public involvement

Participants of the research were not involved in setting
the study question and outcome measures, and were not
involved in the design and implementation of the study
or writing the manuscript.

Statistical analysis

Internal consistency and exploratory factor analysis

The internal consistency was defined by a Cronbach’s
alpha reported along with its one-sided (lower) 95%
confidence limit (95% CL). The 0=0.9 was considered
excellent, 20.8 good, >0.7 acceptable, 20.6 questionable,
>0.5poor, and <0.5 was considered unacceptable.”’ !
Exploratory factor analysis (EFA) was used to approxi-
mate the construct structure of the JSS. The goal was to
determine whether the JSS measures only one latent trait
(=sleep disturbances) or if there are other possible signifi-
cant latent variables affecting the results. The results were
analysed both numerically and graphically. EFA (prin-
cipal factors) was applied with a minimum eigenvalue for
retention set at >1.0 (Kaiser’s rule). The varimax rotation
was applied. Retained and excluded factors were also
explored visually on a scree plot along with the parallel
analysis.

Confirmatory factor analysis

The estimation procedure used the maximum likelihood
method considering covariances supplied as input being
unbiased. For simplicity, the estimates were reported in
standardised form as correlation coefficients. A correla-
tion <0.2 was considered poor, from 0.21 to 0.4 fair, from
0.41 to 0.6 moderate, from 0.61 to 0.8 substantial, and
>0.8 perfect.22 In addition, the coefficients of determina-
tion were calculated to show the proportion of variance
in common ‘sleep disturbances’ construct that can be
explained by the items. Finally, the coefficient of determi-
nation for the entire model was calculated.

In order to assess how well the model matches the
observed data, the root mean square error of approxi-
mation (RMSEA) was used as a primary index. First, the
model fit was tested assuming there were no covariances
between unique factors. After that, the modification
indices suggested by the software were used to add covari-
ance between factors (double-headed arrows in figure 1)
one at a time, each time testing the RMSEA closeness to
the value of <0.05, or, at least, <0.08—the threshold for
accepting the model fit. Every insertion was considered
plausible if it made logical sense and did not violate the
assumption that the common and the unique factors are
uncorrelated. After achieving the RMSEA value of <0.05,
no further covariances were imputed. The goodness of
fit was assessed using a X* test. Also, the Akaike’s and
Bayesian information criteria (AIC and BIC), Compara-
tive Fit Index and the Tucker-Lewis Index were calculated.
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Figure 1 Confirmatory factor analysis of Jenkins Sleep
Scale. ‘¢’ circles represent a measurement error associated
with an observed variable (variance that is predicted by

the latent factor). Estimates placed between ¢ errors and
observed variables represent the amount of variance in higher
level data that can be explained by a particular variable.

The AIC and BIC were considered good if they were close
to 1.0.

The analyses were performed using Stata/IC Statistical
Software: V.16 (StataCorp, College Station, Texas, USA).

RESULTS

Of81 136 respondents, 14890 (18%) were men and 66 246
(82%) were women. Their mean age was 52.1 (SD=13.2)
years, BMI 26.2 (SD=4.7) kg/m® physical activity 29.4
(SD=25.3) METs/week and alcohol consumption 49.7
(SD=90.9) g/week (equivalent to 5 units of alcohol per
week). Of the respondents, 41823 (52%) were sleeping 7
or less hours per night. The mean JSS total score was 6.4
(4.8) points.

The ]SS demonstrated a substantial internal consis-
tency with alpha 0.80 (lower 95% CL 0.80). The explor-
atory factor analysis resulted in one retaining factor with
eigenvalue of 1.94 based on Kaiser criterion (table 1 and
figure 2). Three other factors had eigenvalues between
-0.03 and -0.18 and thus explained variance less than
the observed variables. The parallel analysis of scree plot
confirmed the unidimensional structure of JSS (table 2).

The confirmatory factor analysis showed that all
four items positively correlated with a common factor
explaining from 44% up to 61% of the variance of the
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Figure 2 Exploratory factor analysis of Jenkins Sleep
Scale—scree plot with parallel analysis.

common factor (table 3 and figure 1). The highest
correlation 0.78 (r’=0.61) was observed for the third
item ‘waking up and trouble falling asleep again’. Other
items demonstrated similar and slightly lower correla-
tions between 0.66 and 0.67 (r*=0.44—0.45). The model
obtained a good fit after adding one covariance between
second and third items: 0.26 (95% CI 0.25 to 0.28). After
that, the RMSEA of the model was 0.03 (table 4).

DISCUSSION

In this large cohort study, the JSS was found to be an inter-
nally consistent scale. EFA suggested the unidimension-
ality of the JSS. In addition, confirmatory factor analysis
demonstrated a single-factor structure with only one mild
aberration; the JSS item ‘waking up and trouble falling
asleep again’ seemed to show higher coefficient of deter-
mination than any of the other items.

The generalisability of the results might be weakened
by the gender disbalance of the studied cohort (women
were predominated). This disbalance was due to the fact
that fewer men are involved in the studied areas of public
sector. Also, the mean age of study participants was 52 years
and, therefore, the results described, in the first instance,
people in the last third of their working life span. While
it had been widely used for over two decades, the Finnish
translation of JSS had never undergone a full linguistic
validation process which might affect its equivalency with
an English version. The response rate was 70% and there

Table 1 Exploratory factor analysis of loadings of the
Jenkins Sleep Scale items
Jenkins Sleep Scale items Factor #1 Uniqueness Table 2 Parallel analysis for factor analysis (over 10
; replications), eigenvalues
Trouble falling asleep 0.62 0.61 - - -
. . Factors Factor analysis Parallel analysis Difference
Waking up but no trouble falling 0.72 0.48
asleep again 1 1.94 0.01 1.93
Waking up and trouble falling 0.79 0.37 2 -0.03 0.00 -0.03
asleep again B -0.12 0.00 -0.11
Waking up feeling tired 0.63 0.60 4 -0.18 -0.01 -0.17
Juhola J, et al. BMJ Open 2021;11:¢043276. doi:10.1136/bmjopen-2020-043276 3
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Table 3 Confirmatory factor analysis of Jenkins Sleep Scale —correlation between observed and predicted estimates (R)
along with coefficient of determination (R?)

Variance 95% ClI
Estimates Fitted Predicted Residual R Lower Upper R?
Trouble falling asleep 1.63 0.71 0.92 0.66 0.66 0.67 0.44
Waking up but no trouble falling asleep again 2.83 1.29 1.55 0.67 0.67 0.68 0.45
Waking up and trouble falling asleep again 2.40 1.47 0.92 0.78 0.78 0.79 0.61
Waking up feeling tired 2.28 1.02 1.26 0.67 0.66 0.68 0.45
Overall 0.78

was no analysis of whether the non-respondents’ demo-
graphic characteristics might affect the results.

To our knowledge, this was the first study on the psycho-
metrics of the Finnish translation of the JSS. The cohort of
over 80000 respondents represented a wide spectrum of
occupations from managers to manual workers. However,
the generalisability of the results might be compromised
by the following aspects. The studied cohort was predom-
inated by women. It has previously been stated that sleep
problems are more common among women meaning that
this inequality in gender distribution may overestimate

Table 4 Confirmatory factor analysis of Jenkins Sleep
Scale—goodness of fit

the prevalence of sleep difficulties in the studied cohort.”
While overall working age could be understood as an
age between early adulthood and the age of retirement,
the mean age of the respondents was 52 years, covering
mainly the last third of the working life span.

The results are in line with several previous studies that
have found the JSS to be a unidimensional scale with
excellent internal consistency.” ®® The Cronbach’s alpha
of 0.8 seen in the present study was close to the estimates
reported by previous research in both general popu-
lation and populations of people with different health
conditions.” * " 1" 1 While the JSS has been studied by
employing alpha and EFA by several studies, a confir-
matory factor analysis has previously been used by only
a single study (Tibubos et al). The correlations of four
items with a common factor seen in study by Tibubos et
al resembled the estimates observed in the present study
with one exception. The present results demonstrated the
greatest correlation for the item ‘waking up and trouble
falling asleep again’, being in line with Tibubos et al, but,
contrary to our result, item ‘waking up feeling tired’
had the smallest (out of four) estimate in their study.
This difference might be explained by differences in the
studied cohorts for example, in gender distribution and
work status. Indeed, the present study represents a popu-
lation that is probably healthier than general population.
In addition, it is possible, though unlikely, that some
differences might have occurred due to the linguistic vari-
ability between the two translations.

Further research may reveal more details on the JSS
psychometrics, for example, its properties based on an
item response theory analysis. Confirmatory factor anal-
ysis may especially be recommended for future research,
as the knowledge on the JSS factor structure is still scarce.

CONCLUSIONS

The JSS was found to be a unidimensional scale with
good internal consistency. As such, the JSS may be recom-
mended as an easy-to-do questionnaire instrument for
the studying of sleep difficulties in a healthy working-age
population.

Author affiliations
'Physical and Rehabilitation Medicine, TYKS Turku University Hospital, Turku,
Varsinais-Suomi, Finland

Fit statistic Value Description
Likelihood ratio
X2 84.49 Model versus
saturated
P value <0.01
Population error
RMSEA 0.03 Root mean
squared error of
approximation
90% CI, lower bound  0.03
90% Cl, upper bound  0.04
P value 1.00 Probability RMSEA
<0.05
Information criteria
AlC 1036000 Akaike’s information
criterion
BIC 1037000 Bayesian
information criterion
Baseline comparison
CFlI 1.00 Comparative Fit
Index
TLI 1.00 Tucker-Lewis Index
Size of residuals
SRMR 0.01 Standardised root
mean squared
residual
CD 0.78 Coefficient of
determination
4

Juhola J, et al. BMJ Open 2021;11:e043276. doi:10.1136/bmjopen-2020-043276



2Department of Physical and Rehabilitation Medicine, Helsinki University Central
Hospital, Helsinki, Uusimaa, Finland

®Department of Physical and Rehabilitation Medicine, University of Helsinki,
Helsinki, Finland

*Finnish Institute of Occupational Health, Helsinki, Finland

SUniversity of Helsinki Faculty of Medicine, Helsinki, Finland

®Department of Epidemiology and Public Health, University College London, London,
UK

"Department of Public Health, University of Turku, Turku, Finland

8chool of Educational Sciences and Psychology, Psychology, University of Eastern
Finland, Joensuu, Finland

Department of Physical and Rehabilitation Medicine, Turku University Hospital and
University of Turku, Turku, Finland

Twitter Jenni Ervasti @JenniErvasti1

Contributors All the authors (JJ, SM, JPAA, JE, MS, MK and JV) substantially
contributed to the conception and design of the work, drafting the work and
revised it critically for important intellectual content, interpreted the data, and
finally approved the version published. All the authors achieved an agreement to
be accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated and
resolved. JJ was responsible for preparing the first draft. MS was responsible for
the main data analysis. JV and MK were responsible for the acquisition of data. JV
was a guarantor.

Funding This study was supported by funding granted by the Academy of Finland
(grant 633666 to MK); NordForsk (to MK and JV); the UK MRC (grant K013351 to
MK) and The Finnish Environment Fund (grants 190172 and 118060 to SM).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Ethics approval The ethics committee of the Hospital District of Helsinki and
Uusimaa has approved the study.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.
Individual-level survey data cannot be made publicly available, but information on
the data and analyses is available upon request to the corresponding author.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Juhani Juhola http://orcid.org/0000-0002-7592-8183
Jenni Ervasti http://orcid.org/0000-0001-9113-2428
Jussi Vahtera http://orcid.org/0000-0002-6036-061X

REFERENCES

1 Lallukka T, Dregan A, Armstrong D. Comparison of a sleep item
from the general health Questionnaire-12 with the Jenkins sleep

20

21

22

questionnaire as measures of sleep disturbance. J Epidemiol
2011;21:474-80.

Jenkins CD, Stanton BA, Niemcryk SJ, et al. A scale for the
estimation of sleep problems in clinical research. J Clin Epidemiol
1988;41:313-21.

Tibubos AN, Zenger M, Schmalbach B, et al. Measurement
invariance, validation and normative data of the Jenkins sleep
Scale-4 (JSS-4) in the German general population across the life
span. J Psychosom Res 2020;130:109933.

Vahtera J, Pentti J, Helenius H, et al. Sleep disturbances as a
predictor of long-term increase in sickness absence among
employees after family death or iliness. Sleep 2006;29:673-82.
Unal-Ulutatar C, Ozsoy-Unubol T. Psychometric properties of
Turkish version of Jenkins sleep scale in fibromyalgia syndrome. Adv
Rheumatol 2020;60:22.

Salman M, Khan AH, Sulaiman SAS. Psychometric validation of the
Urdu version of the Jenkins sleep evaluation questionnaire. Age
2018;21:84.

Duruoz MT, Ulutatar F, Ozturk EC, et al. Assessment of the validity
and reliability of the Jenkins sleep scale in ankylosing spondylitis. Int
J Rheum Dis 2019;22:275-9.

Reis C, Mestre C, Tecedeiro M. Translation, cross-cultural adaptation
and psychometric properties of the Jenkins sleep scale in a

sample of Portuguese shift workers. Laboratdrio de Psicologia
2014;12:89-98.

Duruéz MT, Erdem D, Gencer K, et al. Validity and reliability of the
Turkish version of the Jenkins sleep scale in psoriatic arthritis.
Rheumatol Int 2018;38:261-5.

Duruéz MT, Unal Cagr, Ulutatar F, et al. The validity and reliability of
Turkish version of the Jenkins sleep evaluation scale in rheumatoid
arthritis. Arch Rheumatol 2018;33:160-7.

Crawford BK, Piault EC, Lai C, et al. Assessing sleep in fibromyalgia:
investigation of an alternative scoring method for the Jenkins sleep
scale based on data from randomized controlled studies. Clin Exp
Rheumatol 2010;28:S100-9.

Jerlock M, Gaston-Johansson F, Kjellgren Kl, et al. Coping strategies,
stress, physical activity and sleep in patients with unexplained chest
pain. BMC Nurs 2006;5:7.

Bharambe V, Larner AJ. Functional cognitive disorders: demographic
and clinical features contribute to a positive diagnosis. Neurodegener
Dis Manag 2018;8:377-83.

Aji B, Elhadd K, Larner A. Cognitive symptoms in patients with
epilepsy: role of sleep and mood disturbance. Journal of Sleep
Disorders & Therapy 2019;8:1-4.

Nasermoaddeli A, Sekine M, Kumari M, et al. Association of sleep
quality and free time leisure activities in Japanese and British civil
servants. J Occup Health 2005;47:384-90.

Ornat L, Martinez-Dearth R, Chedraui P, et al. Assessment of
subjective sleep disturbance and related factors during female mid-
life with the Jenkins sleep scale. Maturitas 2014;77:344-50.

Shahid A, Wilkinson K, Marcu S. Jenkins Sleep Scale. In: Shahid A,
Wilkinson K, Marcu S, eds. Stop, that and one hundred other sleep
scales. New York: Springer, 2011: 203-4.

Kiviméaki M, Lawlor DA, Davey Smith G, et al. Socioeconomic
position, co-occurrence of behavior-related risk factors, and
coronary heart disease: the Finnish public sector study. Am J Public
Health 2007;97:874-9.

Monterrosa-Castro Alvaro, Portela-Buelvas K, Salguedo-Madrid M,
et al. Instruments to study sleep disorders in climacteric women.
Sleep Sci 2016;9:169-78.

George D, Mallery P. SPSS for windows step by step: a simple guide
and reference. Boston: Allyn & Bacon, 2003.

Taber KS. The Use of Cronbach’s Alpha When Developing and
Reporting Research Instruments in Science Education. Research in
Science Education 2018;48:1273-96.

Akoglu H. User's guide to correlation coefficients. Turk J Emerg Med
2018;18:91-3.

Juhola J, et al. BMJ Open 2021;11:¢043276. doi:10.1136/bmjopen-2020-043276


https://twitter.com/JenniErvasti1
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7592-8183
http://orcid.org/0000-0001-9113-2428
http://orcid.org/0000-0002-6036-061X
http://dx.doi.org/10.2188/jea.JE20110023
http://dx.doi.org/10.1016/0895-4356(88)90138-2
http://dx.doi.org/10.1016/j.jpsychores.2020.109933
http://dx.doi.org/10.1093/sleep/29.5.673
http://dx.doi.org/10.1186/s42358-020-0123-3
http://dx.doi.org/10.1186/s42358-020-0123-3
http://dx.doi.org/10.1111/1756-185X.13447
http://dx.doi.org/10.1111/1756-185X.13447
http://dx.doi.org/10.14417/lp.894
http://dx.doi.org/10.1007/s00296-017-3911-2
http://dx.doi.org/10.5606/ArchRheumatol.2018.6376
http://www.ncbi.nlm.nih.gov/pubmed/21176429
http://www.ncbi.nlm.nih.gov/pubmed/21176429
http://dx.doi.org/10.1186/1472-6955-5-7
http://dx.doi.org/10.2217/nmt-2018-0025
http://dx.doi.org/10.2217/nmt-2018-0025
http://dx.doi.org/10.1539/joh.47.384
http://dx.doi.org/10.1016/j.maturitas.2014.01.005
http://dx.doi.org/10.2105/AJPH.2005.078691
http://dx.doi.org/10.2105/AJPH.2005.078691
http://dx.doi.org/10.1016/j.slsci.2016.11.001
http://dx.doi.org/10.1007/s11165-016-9602-2
http://dx.doi.org/10.1007/s11165-016-9602-2
http://dx.doi.org/10.1016/j.tjem.2018.08.001

	Internal consistency and factor structure of Jenkins Sleep Scale: cross-­sectional cohort study among 80 000 adults
	Abstract
	Introduction﻿﻿
	Methods
	Patient and public involvement
	Statistical analysis
	Internal consistency and exploratory factor analysis
	Confirmatory factor analysis


	Results
	Discussion
	Conclusions
	References


