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Abstract

Background: Sexual desire is one of the domains of sexual function with multiple dimensions, which commonly
affects men and women around the world. Classically, its assessment has been applied through self-report tools;
however, an issue is related to the evidence level of these questionnaires and their validity. Therefore, a systematic
review addressing the available questionnaires is really relevant, since it will be able to show their psychometric
properties and evidence levels.

Method: A systematic review was carried out in the PubMed, EMBASE, PsycINFO, Science Direct, and Web of
Science databases. The search strategy was developed according to the following research question and
combination of descriptors and keywords, including original studies with no limit of publication date and in
Portuguese, English, and Spanish. Two reviewers carried out the selection of articles by abstracts and full texts
as well as the analysis of the studies independently. The methodological quality of the instruments was
evaluated by the COnsensus-based Standards for the selection of health status Measurement INstruments
(COSMIN) checklist.

Results: The search resulted in 1203 articles, of which 15 were included in the review. It identified 10 instruments
originally developed in the English language. Unsatisfactory results on methodological quality were evidenced in
cultural adaptation studies with no description of the steps of the processes and inadequacy of techniques and
parameters of adequacy for models. The Principal Component Analysis with Varimax rotation predominated in the
studies.

Conclusions: The limitation of the techniques applied in the validation process of the reviewed instruments was
evident. A limitation was observed in the number of adaptations conducted and contexts to which the instruments
were applied, making it impossible to reach a better understanding of the functioning of instruments. In future studies,
the use of robust techniques can ensure the quality of the psychometric properties and the accuracy and stability of
instruments. A detailed description of procedures and results in validation studies may facilitate the selection and use
of instruments in the academic and/or clinical settings.
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Background

Sexual desire has been defined as the force to stimu-
late or inhibit sexual behavior [1], as well as interest
in sexual activity [2], and the literature also recog-
nises it as one of the sexual response cycle phases [3]
and one of the domains of sexual function [4]. Be-
yond, sexual desire may be understood by the bio-
logical, psychological and social components [1].

According to authors, there are three models of
self-reports to evaluate sexual behavior evaluation by
interview, questionnaires and behavioural records filled by
the client or subject [5, 6]. The assessment by self-report
is more widely and commonly applied to measure the sex-
ual desire and functioning.

Systematic reviews on psychometric properties for sex-
ual (dys)function have been carried out to identify avail-
able measurement instruments [7, 8]; however, those
addressing sexual desire are still limited.

Regarding sexual desire and functioning, different
questionnaires applied to diagnose hypoactive sexual de-
sire disorders as well estimating their real prevalence
and associated factors and magnitude have been ob-
served [9, 10].

Therefore, the use of instruments to evaluate sexual
desire, among other dimensions of sexual life, can be
helpful in the planning of multidisciplinary interventions
aimed at helping individuals that present with this dis-
order. Thus, assessing the quality of instruments that
measure sexual desire is an essential step in revealing
the positive and negative aspects of measurements and
providing evidence-based guidance for the selection of
validated instruments for the academic and/or clinical
contexts.

The COSMIN ChecKklist is a tool that is increasingly
used in systematic analyses to evaluate the measurement
properties of instruments [11, 12]. This tool was chosen
in the present systematic review with the objective of
evaluating the methodological quality of the psychomet-
ric properties and the level of evidence of the selected
instruments that measure sexual desire.

Method

A systematic review of measurement instruments was
conducted according to the ten steps of the COSMIN
protocol [13]: 1) formulation of the research question;
2) literature search; 3) selection criteria; 4) selection of
articles by abstracts and full texts; 5) evaluation of the
methodological quality of included studies; 6) extrac-
tion of the data; 7) content comparison; 8) data synthe-
sis and evaluation of instruments quality; 9) general
conclusion of the systematic review; and 10) prepar-
ation of the report on the psychometric properties of
the evaluated instruments.
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Search strategy

A systematic review was carried out in the PubMed,
EMBASE, PsycINFO, Science Direct, and Web of Science
databases. The following search strategy was performed in
PubMed using MESH in combination with the following
keywords: (libido) AND (psychometrics) AND (cross
cultural-comparison) OR (cross-cultural AND compari-
son) OR (cross AND cultural AND comparison) AND
(sexual desire) OR (sexual AND desire) OR (sexual AND
interest) OR (sexual interest). This search strategy was
adapted to the other databases. [See Additional file 1] for
the complete search strategy. All citations were imported
into the bibliographic database of EndNote Basic.

Selection criteria

The inclusion criteria were established as: original stud-
ies, published in Portuguese, English, and Spanish with
human beings, and presenting the process of evaluating
cultural validations and adaptations of sexual desire in-
struments, regardless of sample sex or gender. There
was no limitation on the initial date of publication, and
studies published until November 2017 were considered.
In addition, it was determined that articles presenting
the dimension of sexual desire or the condition of its de-
crease (hypoactive sexual desire disorder) would also be
included. Articles that aimed to measure dysfunctions in
other dimensions of the sexual response in men and/or
women and samples with paediatric population were
excluded.

Selection of articles by abstracts and full texts

The selection of articles by abstracts and full texts were
performed independently by two reviewers (DC and ME),
according to the selection criteria. All studies retrieved
were imported into the bibliographic database of EndNote
Basic. Then, the references were exported to Microsoft
Excel, version 2016. In case of disagreement in the selec-
tion of the studies, two others reviewers (LC and RA)
were consulted.

Data extraction and synthesis

The data extraction of potentially eligible literature were
performed independently by two reviewers (DC and
MEF), and they extracted the following data: author, year
of publication, country, title of the study, source, inclu-
sion criteria, exclusion criteria, items, average fill time,
population and sample size (n), and types of psychomet-
ric properties tested. [See Additional file 2].

The reviewers identified 1190 articles. Another 13 arti-
cles were captured through a manual search of refer-
ences reported in the articles identified first, totalling
1203 articles; of these, 826 were duplicates and not in-
cluded in the study. The titles and abstracts of 66 studies
were analysed by two independent reviewers (DC and
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MEF); in case of disagreement in the selection of the
studies, two other reviewers (LC and RA) were con-
sulted. In the end, 66 articles were considered adequate
for inclusion in the study. The inter-observer agreement
was measured by the Kappa test, with a score of 0.84.
Subsequently, the 66 articles were analysed in their en-
tirety and separately by two reviewers (DC and MF). A
total of 45 articles were excluded based on the following
reasons: they measured sexual desire together with other
dimensions of sexual function (7 =23) or measured
other constructs (n = 22). Therefore, 21 articles were in-
cluded in the study, with a total of 10 instruments that
measured sexual desire. The search and selection
process is presented in Fig. 1 using the PRISMA flow-
chart [14].

Evaluation of methodological quality

Two reviewers (DC and MF) independently applied the
COSMIN Checklist [12] to evaluate the methodological
quality of the psychometric properties reported in the
included studies. Discordances between the two re-
viewers were resolved with the participation of a third
reviewer who is an expert in psychometrics (FR). The
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COSMIN Checklist was developed through the inter-
national Delphi study [15] in order to facilitate the
methodological evaluation of outcome measures for the
proper choice of an instrument. This checklist includes
nine evaluation parameters: internal consistency, reliabil-
ity, measurement error, content validity, construct valid-
ity, hypothesis testing, cultural validity, criterion validity,
and responsiveness.

The quality of psychometric properties was evaluated
by a number of items, including design and preferred
statistical methods requirements. A four-point rating
scale (poor, fair, good, and excellent) was used for the
evaluation depending on the information reported by
the study authors. A total score was determined accord-
ing to the lowest item ranking for each measurement
property [12].

Synthesis and levels of evidence

After the evaluation by the COSMIN Checklist, the re-
sults were combined by instrument to determine the
level of evidence of the analysed studies according to the
methodological quality criteria of the studies [16] and
classified according to the criteria proposed by the

— Records identified through database searching
(n=1.190) Additional records identified through
= PubMed (n=291); EMBASE (n=198); other sources
.g PsycINFO (n=13)
5] (n=214); Science Direct (n=415);
& Web of Science (n=72)
=
)
z
v v
Records after duplicates were removed

(n=826)
g
‘e 760 Records were excluded:
5 v Depression (n=43)
E Sexual Function (n = 87)

Screened records Child/Pedophilia (n = 32)
(n =826) Prevalence of sexual problem (n =
16)
Studies with other focus (n =582)
- v .
2 45 full-text articles were excluded
= Full-text articles were because they measure sexual
:::n assessed based on eligibility | ————| desire with another construct (n
w (n =66) =23) or measure other constructs
(n=22)
- Studies included in the
3 review
= (n=21)
£ Instruments included in
review (n=10)
Fig. 1 Flowchart of the studies included in the systematic review
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Cochrane Back Review Group [17] as: strong (consistent
positive results from multiple studies with good meth-
odological quality or one study with excellent methodo-
logical quality), moderate (consistent positive results
from multiple studies with fair methodological quality or
one study with good methodological quality), limited
(positive results from a study with fair methodological
quality), conflicting (conflicting results from individual
studies), or unknown (results from studies with poor
methodological quality with an unknown level of
evidence).

Results
Out of a total of 1203 articles identified, 21 were in-
cluded in the review, in which 10 instruments were
identified. The search and selection processes are pre-
sented in the Fig. 1, using the PRISMA flowchart [14].
All the studies included in the systematic review were
documented as supplemental references and were identi-
fied in the text with the prefix ‘s; followed by the re-
spective reference number. [Additional file 3].

Table 1 The characteristics of the included studies
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The characteristics of the included studies are presented
bellow (Table 1)

The results of the COSMIN evaluation (Table 2), and
evidence levels (Table 3) of instruments are presented.

Discussion

General characteristics of the included instruments

The language of the 10 original identified instruments is
predominantly English, with hegemony aimed at women
[18-24]. The most tested instruments were the Sexual
Desire Inventory SDI-2 [2, 25, 26].

The cultural adaptation process presented limita-
tions related to the insufficient description of this
process according to the COSMIN criteria [25-27]
Only two studies evaluated the inter-rater and/or
intra-rater as an analytical technique for content val-
idity [22, 28].

According to the parameters in the COSMIN check-
list, these limitations affected the methodological quality
of the identified instruments to measure sexual desire.

Instrument Country Items Average fill Population ~ Sample (n)
time
Questionnaire Measure of Sexual Interest (QMSI) [57] Ireland 140 20 min Women and 94
Men
Sexual Desire Conflict Scale for Women (SDCSW) [18] USA 33 Not Women 54
reported
Sexual Desire Inventory (SDI-2) [2] Canada 14 Not Women and 380
reported Men
Sexual Desire Inventory (SDI-2) [25] Germany 13 Not Women and 156
reported Men
Sexual Desire Inventory (SDI-2) [26] Spain 14 Not Women and 608
reported Men
Sexual of Fantasy Questionnaire (SFQ) [62-64] England 40 Not Women and 90 [22-24]
reported Men
Sexual of Fantasy Questionnaire (SFQ) [65, 66] Spain 32 Not Women and Two samples n =460 [25] and n=510 [26]
reported Men
Menopausal Sexual Interest Questionnaire (MSIQ) [19] USA 10 Not Women 332
reported
The Sexual Interest and Desire Inventory-Female (SIDI-F) USA 13 5 min Women 448 [31]
[20, 21, 67, 68]
The Sexual Interest and Desire Inventory-Female (SIDI-F) (28] Iran 13 15 min Women Three samples: n=90 [28], n =248 [29] and
n=428 [30]
40
Screener for Hypoactive Sexual Desire Disorder in Menopausal USA 4 Not Women 959
Women (SHSDD) [22] reported
Cues for Sexual Desire Scale CSDS [23] USA 40 Not Women Two samples n=874 and n=138
reported
Cues for Sexual Desire Scale CSDS [27] Portugal 40 Not Women 3.687
reported
The Sexual Arousal and Desire Inventory (SADI) [69] USA 54 Not Women and 390
reported Men
Female Sexual Desire Questionnaire (FSDQ) [24] Australia 50 30 min Women 741
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Table 3 Levels of evidence of the quality of psychometric properties of the instruments of sexual desire

Instrument Internal Reliability Measurement Validity of Structural Hypothesis  Cross Responsiveness

Consistency Error Content  Validity Testing Cultural

Validity

Questionnaire Measure of Sexual Interest 7 ? na na ? na na na
(QMS)
Sexual of Fantasy Questionnaire (SFQ) ++ na na na ? na - na
Sexual Desire Conflict Scale for Women ? na na na ? ? na na
(SDCSW)
Sexual Desire Inventory (SDI-2) ++ - na ++ +++ - - na
Menopausal Sexual Interest Questionnaire  + + na + + + na +
(MSIQ)
The Sexual Interest and Desire Inventory- — +/— ++ na +/— + + - na
Female (SIDI-F)
Screener for Hypoactive Sexual Desire + + na + + na na na
Disorder in Menopausal Women (SHSDD)
Cues for Sexual Desire Scale CSDS +++ + na na +++ - + na
The Sexual Arousal and Desire Inventory — + na + - + + na na
(SADI)
Female Sexual Desire Questionnaire + na na + + + na na
(FSDQ)
+++ or - =strong evidence positive/negative result, ++ or - = moderate evidence positive/negative result, + or - = limited evidence positive/negative result, +/—

= conflicting evidence,? = unknown, due to poor methodological quality, na = no information available

Dimensions and structure

The sample size in psychometric studies is usually per-
formed on the number of items in the instrument. A
total of 10 participants per item have been considered
sufficient to guarantee the quality of analysis, except for
instruments with less than 10 items [29, 30].

There is evidence that 20 or more participants per
item can significantly reduce error and inaccuracies in
the solution of psychometric models, such as percentage
of samples with correct factor structure, average number
of items misclassified in the wrong factor, mean error in
eigenvalues, mean error in factorial loads, the percentage
of analyses that do not converge after 250 interactions,
and percentage with Heywood cases [31].

It is likely that instruments with a good fit, but tested
with small samples, show instability in measurement and
lose their accuracy in other populations and scenarios,
especially in studies with less than 300 participants [29].

The limitation in the number of participants imposes
that initial minimum parameters of adequacy, such as
factorial loads, communalities, and goodness of fit in-
dexes, are higher than in studies with larger samples.
This aims at providing increased surety in the quality of
the instrument [30, 32] due to an increased imprecision
of techniques with small samples.

In 14 of the 31 analysed articles, the relationship be-
tween numbers of participants for each instrument item
was greater than 20:1. However, no study reported
whether the sample size was determined and whether
this design also guided the establishment of the model’s
minimum parameters. This result corroborates the

results of another review in which only 43% of the ana-
lyzed articles had information on the size sample of the
studied [33].

Psychometric properties of instruments

Among the instruments assessed, principal component
analysis (PCA) was the dominant technique used for
construct validity. Of a total of 15 studies, 8 of them
analyzed the data using PCA.It is a data reduction
method [30, 31], which considers that all items make
up the model and, therefore, are not able to explore
factors and produce results of the variable latent [34,
35] Thus, the PCA would not represent a real factor-
ial analysis technique [36], in addition to overestimat-
ing the variance values explained in 16.4% [31], also
generating overestimated factorial loads and commu-
nalities [37, 38].

Even in situations where the factors do not correlate
and communalities are moderate, the component vari-
ance values tend to be high [38]. Other authors [33, 39]
complement that studies have systematically shown that
PCA is less accurate than factor analysis, especially when
the factorial loads are low or close to 0.40 and there are
few items per factor/dimension.

The PCA had become common in recent decades, as
computers were slow and expensive; it was a fast and
cheap method, an alternative to factor analysis [37].
Although the literature has pointed out the limitations
and restrictions in the use of PCA, combined with or
without the Varimax rotation (orthogonal), the tech-
nique has been dominant in validation studies in the last
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30 years, accounting for about 60% of these studies [33,
36, 39, 40].

The use of PCA with the Varimax rotation in valid-
ation processes has been considered at least a contra-
dictory combination. The PCA considers that all
items make up the model even without effectively
testing this hypothesis. It assumes, a priori, that the
items correlate, because they measure the same latent
variable, particularly in psychosocial models. Con-
versely, the Varimax rotation considers that the items
maintain independence between them, and this com-
bination with PCA may increase imprecision in the
model. Thus, non-orthogonal rotations (oblique) seem
to be adequate in latent psychosocial variables [41].

The studies that conducted the exploratory factor ana-
lysis used eigenvalue as the criterion for the definition of
factors (dimensions). This analysis configuration corrob-
orates with notes [42] that the PCA’s popularity with the
use of eigenvalue above 1 and the Varimax rotation
yielded significant results for several classical datasets
[43].

Several of the studies showed variance explained as
below 60% [29, 30, 32] which indicates the low capacity
of the instrument to measure the latent variable. This
point is made even more relevant by the predominant
use of PCA, which tends to overestimate indicators, and
even then, the levels of explained variance were not
satisfactory.

None of the studies provided more robust techniques
such as the Parallel Analysis [44, 45] considered one of
the most accurate and robust techniques for this pur-
pose [33, 36, 39, 46, 47] The justification for its disuse
may be in the absence of this technique in most com-
mercial software.

Another fundamental aspect not addressed in the
reviewed studies was the testing of data distribution
and its normality to the adequacy of the best statis-
tical technique to be used. In contemporary psychom-
etry, this analysis is essential for the quality of the
adequacy of psychometric models. All articles used
factorial techniques based on the Pearson’s correl-
ation, which is a parametric technique. It should be
noted that the distribution of data is rarely normal in
psychosocial studies. Thus, the contemporary recom-
mendation is the adoption of the polychoric correl-
ation when normality is violated [48, 49]. The
factorial solutions obtained by the presence of poly-
choric correlation improved accurate reproductions of
the measurement model [50, 51]. All studies used the
application of Cronbach’s Alpha as a measure of reli-
ability with the obtained values considered acceptable.
This coefficient depends on the magnitude of the cor-
relation between items and number of items in the
instrument [52].
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There is extensive literature criticizing its use with-
out considering the nature and distribution of the
data and sample size, mainly in samples with more
than 1000 participants [53, 54]. The study by Revelle
and Zinbarg (2009) compared 13 reliability indicators
and concluded that, in many cases, the Cronbach’s
alpha was not indicated. The use of the McDonald’s
Omega and Greatest Lower Bound (GLB) is preferable
when there is data asymmetry, even in small samples
[55]. It is assumed that high Alpha values do not ne-
cessarily mean higher reliability and quality of scales
or tests, because they can be the result of long scales
with parallel and redundant items or generate a re-
striction in the construct being studied [56]; one
should not seek alpha values above 0.90 [52]. Alpha
has been usually used more as a measure of internal
consistency rather than reliability; it is easy to prove
that alpha is not a measure of internal consistency
[53]. An even more severe problem is the use of
Alpha to remove items because it is not a technique
developed for this purpose.

Reliability was evaluated through testing-retesting
using the Pearson’s correlation in 11 of the 31 studies
analysed. The authors of the 11 studies described the
testing-retesting in detail, informing about the sample
used, number of measurements, and mean time of in-
strument use [19, 25, 57]. This procedure is recom-
mended by several psychometrists [30, 41, 52].

However, the use of the Pearson’s correlation for the
testing-retesting has been questioned, because it has
been deemed inadequate by not considering the system-
atic differences, and therefore, the systematic error in
the measurements [29, 52] Despite this, the predomin-
ance of the Pearson’s correlation in the evaluation of
testing-retesting was identified without any testing of
data normality.

Another relevant point is the use of testing-retesting
before construct validation. It is probable that items are
discarded with the use of more adequate and robust
techniques by not saturating and/or not conforming to
the model after the testing-retesting. Thus, one would
have attested reliability and would point to a reliable in-
strument before showing evidence that the instrument
actually measures the latent variable that it is proposed
to measure. One would attest to the reliability of the in-
strument that would differ from the final version, espe-
cially when the DeVellis 2017 [58] note that the loss of
50% of the items is expected during the validation
process of an instrument is taken. Moreover, Bertchold
2016 [59] questions the use of the term reliability in the
testing-retesting reinforcing that the Pearson’s correl-
ation is a measure of association and not of reliability.

Another way of clarifying the reliability of an instru-
ment and the possibility of assuring its quality in
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different contexts is through invariance testing. It was
not evidenced in the analyzed studies.

The invariance is an important aspect in the devel-
opment of a test, especially when using it in hetero-
geneous populations [60]. The assumptions of
invariance answer some points: a) the factorial struc-
ture of the instrument is the same in different groups;
b) the items that makeup one factor and the instru-
ment have the same importance for different groups;
c) scores of one group can be compared to other
groups; d) the items present similar measurement er-
rors for different groups; e) the level of variance be-
tween factors differ between groups and; f) the
covariance between factors is the same between
groups [47]. The temporal invariance, which must be
investigated with longitudinal delineations is rarely in-
vestigated [61].1t would be advisable to test other
measurement properties for instrument revalidation to
assess whether the original instrument construct re-
mains adequately represented over time.

The present review identified different instruments
published to measure sexual desire; however, it illus-
trated several fragilities in the available instruments.
According to COSMIN parameters and criteria of evi-
dence, few were submitted to validation procedures with
satisfactory results.

Most of the instruments of measurement of sexual
desire evaluated in this review were not used in other
contexts and by other authors besides in the studies and
authors of the original version. Thus, in the validation
process of an instrument, it is fundamental to evaluate
its reliability outside its original development context. In
general, the lack of a description of the process of the
cultural adaptation of instruments may hinder their
evaluation and selection in future studies.

Regarding the sample size and structure of the ana-
lyzed instruments, most of the studies consider a sample
based on the ratio of 20:1 and, therefore, reduce impre-
cision errors in the psychometric models. The testing of
the normality distribution of data is fundamental for
choosing between parametric or non-parametric ana-
lyses techniques. The most tested properties in the ana-
lyzed studies are: construct validity analyzed by means of
the PCA as the predominant technique; internal
consistency evaluated by the Cronbach’s alpha coeffi-
cient, and reliability analyzed with the testing-retesting
through the Pearson’s correlation.

The availability of validated instruments is paramount,
because their application can contribute to the evalu-
ation of sexual health in the population and qualification
of the care provided. Conversely, the lack of valid instru-
ments restricts or mitigates the ability to assess sexual
desire in individuals, which can result in non-ideal
health care.

(2018) 18:109
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Limitations

The databases chosen for conducting this review are
comprehensive; however, other databases and gray litera-
ture may be incorporated into future reviews.

The results of this review need to be interpreted with
caution, because the studies that did not report the
methodological quality procedures contemplated in the
COSMIN checklist cannot always be assumed as not
having it performed by the authors.

Conclusion

The present systematic review evaluated the methodo-
logical quality of the psychometric properties and the level
of evidence of instruments that measure sexual desire,
published in current databases. A detailed analysis of each
study’s procedures and indicators leads us to the following
conclusions.

The analysis predominantly showed the lack of detail
of methodological procedures, such as limited informa-
tion on the cultural adaptation process according to the
COSMIN criteria and restricted use of analyses tech-
niques for content validation (inter-rater and
intra-rater). These problems have extended to cultural
adaptation studies.

Limiting aspects in the validation processes of instru-
ments were observed, which have been recurrently re-
ported in the literature. The reasons for the sizing of
study participants were rarely identified. Likewise in the
validation of the construct, no testing of data normality
distribution; reasons for choosing the extraction, reten-
tion, and rotation techniques of items; and establishment
in the method of the minimum indicators required for
the adequacy of the model were described. Reliability
was limited to the application of Cronbach’s alpha, even
though there were indications of the instability of in-
dexes due to the number of participants, items, and dis-
tribution of data normality.

Only one study applied invariance techniques to en-
sure that the instrument maintained its properties when
used with different populations, contexts, and cultures
(sex, race, educational level, and religion among others),
especially when it is known that sexual desire may suffer
strong interference from moral, social, and religious
issues.

Considering that some of the selected instruments
were developed in the 1970s and that the majority of
others are more than 10 years old from the time of de-
velopment, we observed that none have been followed
up with studies revisiting the psychometric properties of
the original instrument in order to adapt and update the
content of the instrument’s items in the light of contem-
porary social and cultural changes. This lack of updates
can generate biases of prevalence and in answers,
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because the instrument fails to capture these sociocul-
tural changes.

The limitations found suggest that most of the instru-
ments analysed in these studies require the application
of more robust and contemporary techniques as well as
improved detailing of the steps and procedures applied,
which would ensure their accuracy and stability, and
consequently, their application in the academic and/or
clinical settings.

Additional files

Additional file 1: Search strategy (DOCX 14 kb)
Additional file 2: Data extraction form (DOCX 17 kb)
Additional file 3: Supplemental references s1-s21 (DOCX 17 kb)

Abbreviations

COSMIN: COnsensus-based Standards for the selection of health
Measurement INstruments; CSDS: Cues for Sexual Desire Scale; FSDQ: Female
Sexual Desire Questionnaire; MSIQ: Menopausal Sexual Interest
Questionnaire; PCA: Principal Component Analysis; QMSI: Questionnaire
Measure of Sexual Interest; SADI: The Sexual Arousal and Desire Inventory;
SDCSW: Sexual Desire Conflict Scale for Women; SDI-2: Sexual Desire
Inventory; SFQ: Sexual of Fantasy Questionnaire; SHSDD: Screener for
Hypoactive Sexual Desire Disorder in Menopausal Women; SIDI-F: The Sexual
Interest and Desire Inventory-Female

Acknowledgements
We thank Mércia dos Santos, Librarian of the University of Sdo Paulo at
Ribeirdo Preto for the specialized support in electronic databases.

Funding

This research was funded by the Coordination for the Improvement of
Higher Education Personnel (CAPES) and National Council for Scientific and
Technological Development (CNPq), PEC-PG-Program, Processes numbers
9243143 and 9191134.

Availability of data and materials

All data generated or analyzed during this study are included in this published
article [and its Additional files]. Assessment on eligibility of each studly, as well as
the assessment using the COSMIN-criteria, are available from the corresponding
author on reasonable request.

Authors’ contributions

DACR, MAFT, FR, ACBL, WAA, RAA, RASP and LCN performed the systematic
search, data extraction, data analyses and interpretation, and was a major
contributor in writing the manuscript. LCN and RAA both contributed to the
data interpretation and critically revising the manuscript for important
intellectual content and was consulted in case of any disagreement among
the coauthors. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

(2018) 18:109

Page 11 of 13

Author details

'Escola de Enfermagem de Ribeirdo Preto — EERP-USP, Universidade de Sao
Paulo, Av. Bandeirantes, 3900, Ribeirdo Preto, Sdo Paulo 14040-902, Brazil.
2Escola de Artes, Ciéncias e Humanidades, Universidade de Sio Paulo, Sdo
Paulo, SP, Brazil.

Received: 22 February 2018 Accepted: 8 October 2018
Published online: 19 October 2018

References

1. Levine SB. The nature of sexual desire: a clinician’s perspective. Arch Sex
Behav. 2003;32:279-85. https://doi.org/10.1023/A:1023421819465.

2. Spector IP, Carey MP, Steinberg L. The sexual desire inventory:
development, factor structure, and evidence of reliability. J Sex Marital Ther.
1996;22:175-90. https:;//doi.org/10.1080/00926239608414655.

3. Basson R. The female sexual response: a different model. J Sex Marital Ther.
2000;26:51-65. https://doi.org/10.1080/009262300278641.

4. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, et al. The
female sexual function index (FSFI): a multidimensional self-report
instrument for the assessment of female sexual function. J Sex Marital Ther.
2000;26:191-208.

5. Conte HR. Multivariate assessment of sexual dysfunction. J Consult Clin
Psychol. 1986;54:149-57.

6. Conte R. Development and use of self-report techniques for assessing
sexual Functioning : a review and critique. Arch Sex Behav. 1983.

7. Rizvi SJ, Yeung NW, Kennedy SH. Instruments to measure sexual dysfunction
in community and psychiatric populations. J Psychosom Res. 2011;70:99—
109. https://doi.org/10.1016/j jpsychores.2010.05.009.

8. Daker-White G. Reliable and Valid self-report outcome measures in sexual
(Dys)function: a systematic review. Arch Sex Behav. 2002;31:197-209. https.//
doi.org/10.1023/A:1014743304566.

9. McCabe MP, Sharlip ID, Lewis R, Atalla E, Balon R, Fisher AD, et al. Incidence
and prevalence of sexual dysfunction in women and men: a consensus
statement from the fourth international consultation on sexual medicine
2015. J Sex Med. 2016;13:144-52.

10.  McCool ME, Zuelke A, Theurich MA, Knuettel H, Ricci C, Apfelbacher C.
Prevalence of female sexual dysfunction among premenopausal women: a
systematic review and meta-analysis of observational studies. Sex Med Rev.
2016;4:197-212. https://doi.org/10.1016/j.sxmr.2016.03.002.

11.  Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al.
The COSMIN checklist for assessing the methodological quality of studies
on measurement properties of health status measurement instruments: an
international Delphi study. Qual Life Res. 2010;19:539-49. https://doi.org/10.
1007/511136-010-9606-8.

12. Terwee CB, Mokkink LB, Knol DL, Ostelo RWJG, Bouter LM, De Vet HCW.
Rating the methodological quality in systematic reviews of studies on
measurement properties: a scoring system for the COSMIN checklist. Qual
Life Res. 2012,21:651-7.

13. Mokkink LB, Terwee CB, Stratford PW, Alonso J, Patrick DL, Riphagen 1, Knol
DL, Bouter LM de VH. Evaluation of the methodological quality of
systematic reviews of health status measurement instruments. Qual Life Res.
2009;18:313-33.

14. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med.
2009,6:21000097. https://doi.org/10.1371/journal.pmed.1000097.

15.  Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al.
The COSMIN study reached international consensus on taxonomy,
terminology, and definitions of measurement properties for health-related
patient-reported outcomes. J Clin Epidemiol. 2010;63:737-45. https://doi.
0rg/10.1016/jjclinepi.2010.02.006.

16. Terwee C, Bot S, de Boer M, van der Windt D, Knol D, Dekker J, et al. Quality
criteria were proposed for measurement properties of health status
questionnaires. J Clin Epidemiol. 2007;60:34-42. https://doi.org/10.1016/j.
jclinepi.2006.03.012.

17. Furlan AD, Pennick V, Bombardier C, van Tulder M. 2009 updated method
guidelines for systematic reviews in the Cochrane Back review group. Spine
(Phila Pa 1976). 2009;34:1929-41. https.//doi.org/10.1097/8RS.
0b013e3181b1c99f.

18.  Kaplan HS, Harder DW. The sexual desire conflict scale for women:
construction, internal consistency, and two initial validity tests. Psychol Rep.
1991,68:1275-82.


https://doi.org/10.1186/s12874-018-0570-2
https://doi.org/10.1186/s12874-018-0570-2
https://doi.org/10.1186/s12874-018-0570-2
https://doi.org/10.1023/A:1023421819465.
https://doi.org/10.1080/00926239608414655
https://doi.org/10.1080/009262300278641
https://doi.org/10.1016/j.jpsychores.2010.05.009
https://doi.org/10.1023/A:1014743304566.
https://doi.org/10.1023/A:1014743304566.
https://doi.org/10.1016/j.sxmr.2016.03.002
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1097/BRS.0b013e3181b1c99f
https://doi.org/10.1097/BRS.0b013e3181b1c99f

Cartagena-Ramos et al. BIC Medical Research Methodology

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

38.

39.

40.

Rosen RC, Lobo RA, Block BA, Yang H-M, Zipfel LM. Menopausal sexual
interest questionnaire (MSIQ): a unidimensional scale for the assessment of
sexual interest in postmenopausal women. J Sex Marital Ther. 2004;30:235-
50. https://doi.org/10.1080/00926230490422340.

Clayton AH, Segraves RT, Leiblum S, Basson R, Pyke R, Cotton D, et al. Reliability
and validity of the sexual interest and desire inventory—female (SIDI-F), a scale
designed to measure severity of female hypoactive sexual desire disorder. J
Sex Marital Ther. 2006;32:115-35. https//doi.org/10.1080/00926230500442300.
Sills T, Wunderlich G, Pyke R, Segraves RT, Leiblum S, Clayton A, et al.
Original research—women's sexual dysfunctions: the sexual interest and
desire inventory—female (SIDI-F): item response analyses of data from
women diagnosed with hypoactive sexual desire disorder. J Sex Med. 2005;
2:801-18. https://doi.org/10.1111/j.1743-6109.2005.00146.X.

Leiblum S, Symonds T, Moore J, Soni P, Steinberg S, Sisson M. Original
research-outcomes assessment: a methodology study to develop and
validate a screener for hypoactive sexual desire disorder in postmenopausal
women. J Sex Med. 2006;3:455-64. https://doi.org/10.1111/j.1743-6109.2006.
00247 x.

McCall K, Meston C. Original research—psychology: cues resulting in desire
for sexual activity in women. J Sex Med. 2006;3:838-52. https://doi.org/10.
1111/.1743-6109.2006.00301 x.

Goldhammer DL, McCabe MP. Development and psychometric properties
of the female sexual desire questionnaire (FSDQ). J Sex Med. 2011,8:2512—
21. https://doi.org/10.1111/].1743-6109.2011.02334.x.

Kuhn W, Koenig J, Donoghue A, Hillecke T, Warth M. Psychometrische
Eigenschaften einer deutschsprachigen Kurzversion des Sexual Desire
Inventory (SDI-2). Zeitschrift fir Sex. 2014;27:138-49. https://doi.org/10.1055/
5-0034-1366582.

Ortega V, Zubeidat |, Sierra J. Further examination of measurement properties of
Spanish version of the sexual desire inventory with undergraduates and
adolescent students. Psychol Rep. 2006,99:147-65.

Carvalheira A, Brotto LA, Maroco J. Portuguese version of cues for sexual
desire scale: the influence of relationship duration. J Sex Med. 2011;8:123~
31, https://doi.org/10.1111/}.1743-6109.2010.01909.x.

Malary M, Pourasghar M, Khani S, Moosazadeh M, Hamzehgardeshi Z.
Psychometric properties of the sexual interest and desire inventory-female
for diagnosis of hypoactive sexual desire disorder: the Persian version. Iran J
Psychiatry. 2016;11(4):262-8 http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5206330/.

Field A. Discovering statistics using IBM SPSS statistics. 4th ed. Los Angeles:
SAGE; 2013.

Hair JF. Multivariate data analysis. 7th ed. NJ: Pearson Prentice Hall; 2010.
Costello AB, Osborne JW. Best practices in exploratory factor analysis: four
recommendations for getting the most from your analysis. Pract
Assessment, Res Eval. 2005;10(7):1-9.

Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. Boston: Pearson
Education; 2013.

Gaskin CJ, Happell B. On exploratory factor analysis: a review of recent
evidence, an assessment of current practice, and recommendations for
future use. Int J Nurs Stud. 2014;51:511-21. https;//doi.org/10.1016/j.ijnurstu.
2013.10.005.

Fabrigar LR, Wegener DT, Maccallum RC, Strahan EJ. Evaluating the Use of
Exploratory Factor Analysis in Psychological Research. 1999:4(3):272-99.
https://doi.org/10.1037/1082-989X.4.3.272.

Preacher KJ, MacCallum RC. Repairing tom Swift's electric factor analysis machine.
Underst Stat. 2003;2:13-43. https.//doiorg/10.1207/515328031US0201_02.
Howard MC. A review of exploratory factor analysis decisions and overview
of current practices: what we are doing and how can we improve? Int J
Hum Comput Interact. 2016;32:51-62. https;//doi.org/10.1080/10447318.
2015.1087664.

Gorsuch RL. Common factor analysis versus component analysis: some well
and little known facts. Multivariate Behav Res. 1990;25:33-9. https://doi.org/
10.1207/515327906mbr2501_3.

Gorsuch RL. Exploratory factor analysis: its role in item analysis. J Pers Assess.
1997,68:532-60. https://doi.org/10.1207/515327752jpa6803_5.

Gaskin CJ, Happell B. Power, effects, confidence, and significance: an
investigation of statistical practices in nursing research. Int J Nurs Stud. 2014;51:
795-806. https//doiorg/10.1016/ijnurstu.2013.09.014.

Izquierdo |, Olea J, Abad F. Exploratory factor analysis in validation studies:
uses and recommendations. Psicothema. 2014;26(3):395-400. https://doi.
0rg/10.7334/psicothema2013.349.

(2018) 18:109

41.

42.

43.

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.
59.
60.

61.

62.
63.
64.

65.

Page 12 of 13

Furr M, Bacharach V. Psychometrics : an introduction. 2nd ed. Los Angeles:
SAGE; 2014.

Widaman KF. Common factors versus components: principals and principles,
errors and misconceptions. In: R. Cudeck, & R. C. MacCallum (Eds.).Factor
analysis at 100: historical developments and future directions. Mahwah, NJ,
US: Lawrence Erlbaum Associates Publishers; 2007. p.177-203.

Kaiser HF. The varimax criterion for analytic rotation in factor analysis.
Psychometrika. 1958;23:187-200. https://doi.org/10.1007/BF02289233.

Horn JL. A rationale and test for the number of factors in factor analysis.
Psychometrika. 1965;30:179-85. https://doi.org/10.1007/BF02289447.
Timmerman ME, Lorenzo-Seva U. Dimensionality assessment of ordered
polytomous items with parallel analysis. Psychol Methods. 2011;16:209-20.
https://doi.org/10.1037/a0023353.

Hayton JC, Allen DG, Scarpello V. Factor retention decisions in exploratory
factor analysis: a tutorial on parallel analysis. Organ Res Methods. 2004;7:
191-205. https://doi.org/10.1177/1094428104263675.

Machado W de L, Damésio BF, Borsa JC, da SJP. Dimensionalidade da escala
de estresse percebido (Perceived Stress Scale, PSS-10) em uma amostra de
professores. Psicol Reflexdo e Critica. 2014;27:38-43. https://doi.org/10.1590/
S0102-79722014000100005.

Muthén B, Kaplan D. A comparison of some methodologies for the
factor analysis of non- normal Likert variables. Br J Mat Stat Psychol.
1985;171:171-89.

Muthén B, Kaplan D. A comparison of some methodologies for the factor
analysis of non- normal Likert variables: a note on the size of the model. Br
J Mat Stat Psychol. 1992;45(1):19-30. https://doi.org/10.1111/j.2044-8317.
1992.tb00975 x.

Cho S-J, Li F, Bandalos D. Accuracy of the parallel analysis procedure with
Polychoric correlations. Educ Psychol Meas. 2009,69:748-59. https://doi.org/
10.1177/0013164409332229.

Holgado-Tello FP, Chacon-Moscoso S, Barbero-Garcia |, Vila-Abad E.
Polychoric versus Pearson correlations in exploratory and confirmatory
factor analysis of ordinal variables. Qual Quant. 2010,44:153-66. https://doi.
0rg/10.1007/511135-008-9190-y.

Streiner DL, Norman GR, Cairney J. Health measurement scales : a practical
guide to their development and use. 5th ed. Oxford: Oxford University
Press; 2015.

Sijtsma K. On the use, the misuse, and the very limited usefulness of
Cronbach’s alpha. Psychometrika. 2009;74:107-20. https://doi.org/10.1007/
$11336-008-9101-0.

Zinbarg RE, Revelle W, Yovel |, Li W. Cronbach's a, Revelle’s 3, and
Mcdonald’s wH: their relations with each other and two alternative
conceptualizations of reliability. Psychometrika. 2005;70:123-33. https://doi.
0rg/10.1007/511336-003-0974-7.

Trizano-Hermosilla |, Alvarado JM. Best alternatives to Cronbach’s alpha
reliability in realistic conditions: congeneric and asymmetrical
measurements. Front Psychol. 2016;7:769. https.//doi.org/10.3389/fpsyg.2016.
00769.

Panayides P, Walker MJ. Evaluating the psychometric properties of the
foreign language classroom anxiety scale for Cypriot senior high school EFL
students: the Rasch measurement approach. Eur J Psychol. 2013,9:493-516.
Harbison JJM, Graham PJ, Quinn JT, McAllister H, Woodward R. A
questionnaire measure of sexual interest. Arch Sex Behav. 1974;3:357-66.
https://doi.org/10.1007/BF01636441.

DeVellis RF. Scale development : theory and applications. 4th ed. Los
Angeles: SAGE; 2017.

Berchtold A. Test-retest: agreement or reliability? Methodol Innov. 2016,9:
205979911667287. https.//doi.org/10.1177/2059799116672875.

Brown T. Confirmatory factor analysis for applied research. 2" ed. New York
London : Guilford Press; 2015.

Rebustini F, Balbinotti MAA, Ferretti-Rebustini RE, Machado AA. Sport
psychometry, participants and invariance: a critical review. J Phys Educ 2016;
27 e2760:1-14. doi:https.//doi.org/10.4025/jphyseduc.v27i1.2760.

Wilson GD. The secrets of sexual fantasy. London: J. M. Dent & Sons Itd,;
1978.

Wilson GD, Lang RJ. Sex differences in sexual fantasy patterns. Pers Individ
Dif. 1981;2:343-6. https.//doi.org/10.1016/0191-8869(81)90093-3.

Wilson GD. Measurement of sex fantasy. Sex Marital Ther. 1988;3:45-55.
https://doi.org/10.1080/02674658808407692.

Sierra J, Martin-Ortiz J, Ortega V. Propiedades psicometricas del cuestionario
de Wilson de fantasias sexuales. Rev Mex Psicol. 2004;21(1):37-50.


https://doi.org/10.1080/00926230490422340
https://doi.org/10.1080/00926230500442300
https://doi.org/10.1111/j.1743-6109.2005.00146.x
https://doi.org/10.1111/j.1743-6109.2006.00247.x
https://doi.org/10.1111/j.1743-6109.2006.00247.x
https://doi.org/10.1111/j.1743-6109.2006.00301.x
https://doi.org/10.1111/j.1743-6109.2006.00301.x
https://doi.org/10.1111/j.1743-6109.2011.02334.x
https://doi.org/10.1055/s-0034-1366582
https://doi.org/10.1055/s-0034-1366582
https://doi.org/10.1111/j.1743-6109.2010.01909.x
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206330/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206330/
https://doi.org/10.1016/j.ijnurstu.2013.10.005
https://doi.org/10.1016/j.ijnurstu.2013.10.005
https://doi.org/10.1037/1082-989X.4.3.272
https://doi.org/10.1207/S15328031US0201_02
https://doi.org/10.1080/10447318.2015.1087664
https://doi.org/10.1080/10447318.2015.1087664
https://doi.org/10.1207/s15327906mbr2501_3
https://doi.org/10.1207/s15327906mbr2501_3
https://doi.org/10.1207/s15327752jpa6803_5
https://doi.org/10.1016/j.ijnurstu.2013.09.014
https://doi.org/10.7334/psicothema2013.349.
https://doi.org/10.7334/psicothema2013.349.
https://doi.org/10.1007/BF02289233
https://doi.org/10.1007/BF02289447
https://doi.org/10.1037/a0023353
https://doi.org/10.1177/1094428104263675
https://doi.org/10.1590/S0102-79722014000100005
https://doi.org/10.1590/S0102-79722014000100005
https://doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.1177/0013164409332229
https://doi.org/10.1177/0013164409332229
https://doi.org/10.1007/s11135-008-9190-y
https://doi.org/10.1007/s11135-008-9190-y
https://doi.org/10.1007/s11336-008-9101-0
https://doi.org/10.1007/s11336-008-9101-0
https://doi.org/10.1007/s11336-003-0974-7
https://doi.org/10.1007/s11336-003-0974-7
https://doi.org/10.3389/fpsyg.2016.00769
https://doi.org/10.3389/fpsyg.2016.00769
https://doi.org/10.1007/BF01636441
https://doi.org/10.1177/2059799116672875
https://doi.org/10.4025/jphyseduc.v27i1.2760
https://doi.org/10.1016/0191-8869(81)90093-3
https://doi.org/10.1080/02674658808407692

Cartagena-Ramos et al. BIC Medical Research Methodology (2018) 18:109 Page 13 of 13

66. Sierra JC, Ortega V, Zubeidat I. Confirmatory factor analysis of a Spanish
version of the sex fantasy questionnaire: assessing gender differences. J Sex
Marital Ther. 2006;32:137-59. https://doi.org/10.1080/00926230500442318.

67. Clayton AH, Segraves RT, Bakish D, Goldmeier D, Tignol J, van Lunsen RHW,
et al. Cutoff score of the sexual interest and desire inventory-female for
diagnosis of hypoactive sexual desire disorder. J Womens Heal. 2010;19:
2191-5. https://doi.org/10.1089/jwh.2010.1995.

68. Clayton AH, Goldmeier D, Nappi RE, Wunderlich G, Lewis-D'Agostino DJ,
Pyke R. Validation of the sexual interest and desire inventory-female in
hypoactive sexual desire disorder. J Sex Med. 2010;7:3918-28. https://doi.
org/10.1111/j.1743-6109.2010.02016.x.

69. Toledano R, Pfaus J. Original research-outcomes assessment: the sexual
arousal and desire inventory (SADI): a multidimensional scale to assess
subjective sexual arousal and desire. J Sex Med. 2006;3:853-77. https://doi.
org/10.1111/j.1743-6109.2006.00293 x.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC



https://doi.org/10.1080/00926230500442318
https://doi.org/10.1089/jwh.2010.1995
https://doi.org/10.1111/j.1743-6109.2010.02016.x
https://doi.org/10.1111/j.1743-6109.2010.02016.x
https://doi.org/10.1111/j.1743-6109.2006.00293.x
https://doi.org/10.1111/j.1743-6109.2006.00293.x

	Abstract
	Background
	Method
	Results
	Conclusions
	Systematic review registration

	Background
	Method
	Search strategy
	Selection criteria
	Selection of articles by abstracts and full texts
	Data extraction and synthesis
	Evaluation of methodological quality
	Synthesis and levels of evidence

	Results
	The characteristics of the included studies are presented bellow (Table 1)

	Discussion
	General characteristics of the included instruments
	Dimensions and structure
	Psychometric properties of instruments
	Limitations

	Conclusion
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

