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15 ABSTR ACT Objectives

To determine the relationship between the use of combined oral contraceptives
(COCs) and sexual desire based on a systematic review of the literature.

MEDLINE Complete, Google Scholar and the Cochrane Library were searched
for articles published between 1975 and 2011, reporting the effects of oral contraceptives on
sexual desire. Reports fully meeting all the predefined criteria were analysed and included
in a final reference list. In addition, a review of the reference list of selected articles was

We evaluated 36 studies (1978-2011; 13,673 women). Of the COC users
(n=8,422), 85% reported an increase (n=1,826) or no change (n=>5,358) in libido and
15% reported a decrease (n=1,238). We found no significant difference in sexual desire

in the case of COCs with 20-35 Hg ethinylestradiol; libido decreased only with 15 Ug

The majority of COC users report no significant change in libido although

in most studies a decline in plasma levels of free testosterone and an increase in those of sex

Combined oral contraceptives, Sexual desire, Libido, Androgen, Testosterone, Oestrogen,

discontinuation. This is why the search for new types
of COCs with minimal side effects is continuing'.
Sexual desire is the perception of the need for sexual
gratification. It is also termed ‘libido’, ‘motivation’, or
‘interest’, and these terms are often used interchange-
ably in the literature. Sexual desire is a highly distinctive
individual observation, and it is a complex of physical,
cognitive, emotional, and interpersonal characteristics®.
In line with the Diagnostic and Statistical Manual of
Mental Disorders, 4th edition, Text-Revised DSM-IV-TR),
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38 Combined oral contraceptives (COCs) contain an
39 oestrogen (until recently: ethinylestradiol [EE]) and a
40 progestin of varying potency and androgenicity. A short
41 time ago COCs containing oestradiol (E,) or oestra-
42 diol valerate (E,V) became available as well. Use of
43 COC:s is associated with certain somatic (e.g., venous
44 and pulmonary thromboembolism) or psychogenic
45 complications (e.g., dysphoria, depression, hypoactive
46 sexual desire disorder [HSDD]) that may necessitate
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HSDD is characterised by persistently or recurrently
deficient (or absent) sexual fantasies and desire for
sexual activity*. The American Urological Association
Foundation defines sexual interest/desire disorder as
absent or diminished feelings of sexual interest or
desire, absent sexual thoughts or fantasies, and a lack
of responsive desire’.

The oestrogen component in COCs causes an
increase in the production of the sex hormone binding
globulin (SHBG), which causes circulating free testos-
terone levels to drop. COCs depress the production of
androgens in the ovaries and adrenal glands®. They also
inhibit the enzyme 5-alpha reductase, which converts
testosterone into dihydrotestosterone, the latter being
the form that binds to cellular receptors’~?. These facts
support the hypothesis that COCs, by lowering andro-
gen levels, could decrease sexual desire in users'’. Some
authors consider the pill to be a modulator of sexual
desire!12. The changes in androgen levels vary depend-
ing on the individual user concerned®. Although the
levels of total and free testosterone are reduced in COC
users, sexual interest is not always affected'?. Even
though an androgen deficit is considered to be a cause
of HSDD in women, the precise role of testosterone
in female sexuality has yet to be elucidated!* '8,

Many investigators have studied the relationship
between the use of COCs and a decline in sexual
desire!0-11:13.19224 15y contrast, other studies have dem-
onstrated a mostly neutral or positive influence of
COC:s on libido!"12:25735,

By comparing representative studies, we aimed to
determine the effect of COCs on sexual desire in rela-
tion to the changes in free testosterone levels and also
to certain non-hormonal aspects.

METHODS

We conducted a MEDLINE Complete, Google Scholar
and Cochrane Library search for papers in the English
language published from 1975 to 2011 in which the
effects of COCs on sexual desire were reported. The
search terms relevant to contraception were used as
follows: oral contraceptives OR  contraception AND female
sexuality, oral contraceptives OR contraception AND sexual
desire OR libido, oral contraceptives AND androgens AND
sexual desire, oral contraceptives AND testosterone AND

4,6,7,9,15

sexual desire. Further, five textbooks were found

suitable and included in the reference list. The reference

list of review articles was searched in order to identify
papers, which were not found by an Internet search. In
the course of the selection process, first we examined
the titles and abstracts retrieved from the electronic
search. We combined the search results into one file
and removed duplicates manually. Of the large quantity
of retrieved papers, only a few had evaluated the eftects
of the pill on female sexual desire. Unsuitable articles
were excluded based on the following criteria: studies
referring solely to contraception other than COCs
(e.g., contraceptive rings, patches), studies wherein the
age of respondents was lower than 18 years, and studies
wherein COCs were examined in relation to other
somatic or psychogenic illnesses. The full texts of the
selected papers were retrieved and analysed again in
order to be included in the reference list. Two articles
were translated from the German and Portuguese lan-
guages, respectively. Additional screening was done
based on the exclusion criterion that a study providing
an insufficient conclusion related to the context of our
review needed to be rejected. The process of selecting
articles for this review is shown in Figure 1.

In addition, we reviewed the reference lists of the
selected articles and included papers addressing other
problems (e.g., female hyperandrogenism). A total of
67 papers (52 studies, ten reviews, and five book chap-
ters) were compiled into a final reference list, the
review articles and books chapter were retained as
sources of potentially compelling references. Hetero-
geneity of data provided in the studies did not allow
us to carry out a standard meta-analysis so we used a
synthesis method. Synthesis involved data extraction
and organisation into tables. When assessing the stud-
ies, we compared the studies based on their similar and
contrasting findings. We used information for formula-
tion and evaluation of our review as described by
Rycroft-Malone et al. in their paper’®.

Of the 52 studies, 36 comparable studies were
selected, which primarily addressed the eftect of COCs
on sexual desire. Of these 36 studies, 11 were prospec-
tive uncontrolled; eight, prospective controlled; six,
randomised controlled; six, retrospective controlled;
and five, retrospective uncontrolled.

In Table 1 we summarised for each of the 36 papers
the following: the basic study characteristics, number
of respondents in the study, number of COC users, age
and origin of the respondents, study type, assessment
technique, impact of COCs on free testosterone, libido
and findings of the studies.
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1
2 Records identified through Additional records identified
3 database searching through other sources
(n=2,563) (n=5)
4
5
6 v v
7 )
Records after duplicates removed
8 (n = 2,225)
9
10 I
11
Records screened R Records excluded
12 (n=2,225) > (n=2,155)
13
14
15 A
16 Full-text articles assessed .
17 for eligibility Full-text artl(iles excluded
_ (n=4)
18 (n=71)
19 l
20
21 F )
ull-text articles assessed
22 for final reference list
23 (n=67)
24
25 \
26 Studies included in final
27 reference list
28 (n=52)
29 L
30
31 Studies included in
3 qualitative synthesis
— Table 1
33 (n'=36)
34
35
36 :
37 Studies included in
qualitative synthesis
38 — Table 2
39 (n=16)
40
41 Figure 1 Selection process flow of papers.
42
43 .
o To compare the effects of different EE dosesand dos-  p psurLTs
age regimen of COCs,Table 2 was constructed. For each
45 of the 16 studies which were selected on the basis of =~ We analysed 36 heterogeneous studies published
46 the available data concerning EE doses and dosage regi- between 1978 and 2011 which were relevant to our
47 men, the table again provides information on the num-  topic and contained valid data. Most studies were con-
jg ber of COC users in the study, impact of COCs on free  trolled. Investigators examined the sexual desire of

testosterone and SHBG levels, and impact on libido.

women of fertile age and residing in difterent regions
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Oral contraception and female sexual desire

Pastor et al.

Table 1b Summary of Table 1a.

Impact of COCs on libido (n= 8,422) Increase No change Decrease
Number of COC users 1,826 5,358 1,238
Change in libido (%) 21.7 63.6 14.7
Number of studies 15 12 9
GROUP A

Number of respondents 398 293 169

Change in libido (%) 46.3 34.1 19.7
GROUP B

Number of respondents 515 186 317

Change in libido (%) 50.6 18.3 31.1
GROUP C

Number of respondents 153 315 0

Change in libido (%) 32.7 67.3 0.0
GROUP D

Number of respondents 760 4,564 752

Change in libido (%) 12.5 75.1 12.4
Impact of COCs on free testosterone levels and libido Increase No change Decrease
Number of studies 8 6 4
Impact of decreased free testosterone on libido (n= 846) Increase No change Decrease
Number of COC users 410 261 175
Change in libido (%) 48.5 30.9 20.7
Impact of unaffected free testosterone levels on libido (n=50) Increase No change Decrease
Number of COC users 18 32 0
Change in libido (%) 36.0 64.0 0

(e.g., USA, Canada, Europe, and Asia). The number of
respondents in each study varied from 19 to 4,112.
The total number of respondents in all studies was
13,673, of which 8,422 respondents were COC users.
The smaller studies were more detailed; more general
information was provided in larger ones, which also
were affected by a smaller statistical error.

COC users reported an increase in sexual desire in
15 studies, no impact on sexual desire in 12 studies, and
a decrease in 9 studies. Information was gathered mostly
by means of questionnaires (e.g., Interviewer Rating of’
Sexual Function [IRSF] or Female Sexual Function
Index [FSFI]). In almost half of the studies (n=18),
sexual desire was correlated with changes in free tes-
tosterone and SHBG levels. The results of these studies
were relatively heterogeneous and inconsistent, which
is mainly due to the variable inputs (age and cultural-
ethnic composition of respondents, number of samples,
etc.). Ten studies did not provide the exact COC com-
position, dosage, or dosage regimen (Table 1).

To compare the impact of COCs on sexual desire,
the studies were divided into small (Group A:up to 100
respondents; 18 studies), medium (Group B: 100-299
respondents; ten studies), large (Group C: 300-999
respondents; three studies), and extra large (Group D:
over 1,000 respondents; five studies) (Table 1). The
score of sexual appetency (increase/decrease/no change)
in each of the groups are: 8/4/6 in Group A, 5/4/1 in
Group B, 1/0/2 in Group C, and 1/1/3 in Group D.
A greater number of respondents was associated with a
greater likelihood for the study to report no change in
sexual desire. Of the 36 papers retained only 18 reported
on the impact of COCs on free testosterone levels, 15
of which confirmed a decrease in free testosterone lev-
els; in only three studies no change had been observed.
The effect of COCs on free testosterone levels was not
evaluated in the larger studies.

In Table 2 the different COC formulations, oestro-
gen and progestin doses, dosage regimen, changes in
the levels of free testosterone, and impact of COCs
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1 on libido are summarised. Of the 16 studies concern-  gestodene (p<0.005) in groups of 48 and 92 50
2 ing pills containing ethinylestradiol as the oestrogen ~ women?!>® or 30 Ug EE and 3 mg drospirenone in 51
3 component (1= 4,690), which are mentioned in the  a group of 22 COC users*®. Of the other studies on 52
4 table, 13 focus on monophasic regimens; two on tri-  monophasic contraceptives, an increase in libido was 53
5 phasic COCs, and one, on both types. Also included ~ reported in nine studies?”-31:40-4345.53.54 " and no 54
6 was a study of COCs containing natural oestrogen  change in six?0:#1:4445.57.58 Triphasic COCs contain- 55
7 (E,V) administered in a quadriphasic regimen, which  ing 25 to 35 Ug EE and 0.18-0.215-0.25 mg norg- 56
8 showed a positive effect on sexual desire*’. Based on  estimate caused, in a cohort of 102 women aged 18 57
i the EE content of the pills concerned, the studies  to 31 years, free testosterone levels to drop whereas 58
10 were divided into two groups: low (15-20 pg) and  sexual desire changed in neither of the two studies 59
11 relatively higher EE dosage (25-35 lg). None of the  concerned #142, 60
12 selected articles reported on COCs with 50 pug EE Only 6% of women taking pills with a low EE 61
13 and all were published between 2004 and 2011. In  content (n=2,212) reported a drop in sexual desire; 62
14 those concerning pills containing 15 to 35 ug EE 17%, an increase 1n libido; and 76%, no change. Treat- 63
15 the number of respondents aged 18 to 37 years varied ~ ment with COCs containing a relatively higher EE 64
16 from 22 to 2,039. One of the papers reported on  dose (1= 2,478) was associated with a libido increase 65
17 COCs with 2 to 3 mg E,V, and dienogest’’. One  in 7%; no change in 92%; and a libido decrease in 1% 66
18 study comparing traditional 21/7 and 24/4 cycles of  (Table 2). 67
19 contraceptives with an identical content (20 ug EE, 68
20 3 mg drospirenone) showed a favourable effect of the 69
21 24/4 cycle on libido?”. The authors suggested that DIQYSS PN 70
;i shortening of tbe hornlqne—free interval increaées Findings and interpretation ;;
sexual spontaneity. Only in three of the 16 studies
24 (Table 2) focusing on the impact of the oestrogen  This systematic review reveals that, in most cases, bio- 73
25 dose on libido did sexual desire lessen during admin- logically active testosterone is reduced and SHBG is 74
26 istration of monophasic COCs: this was observed  elevated after COC use, but a clear effect on sexual 75
;; with pills containing either 15 g EE and 60 pHg  desire is not confirmed. ;g
29 78
i(l) Table 2b Summary of Table 2a. ;3
32 Total no. of COC users 81
33 Relatively lower EE Libido Libido Libido in lower EE dose 8
4 dose (15-20 ng) Decrease Increase  No change group 43
35 Number of COC users 140 383 1,689 2,212 84
36 Change in libido (%) 6.3 173 76.4 100.0 85
37 Total no. of COC users 86
38 Relatively higher EE Libido Libido Libido in higher EE dose 87
39 dose (25-35 ug) Decrease Increase  No change group 88
40 Number of COC users 22 179 2,277 2,478 89
4 Change in libido (%) 0.9 72 919 100.0 Z(l)
?é Number of COC users Libido Libido Libido 9
44 per EE dose decrease increase  no change 93
45 15 ug 140 0 0 94
46 20 ug 0 383 1,689 95
47 25 ug 0 0 54 96
48 30 ug 22 179 2,168 97
49 35 ug 0 0 55 98
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The role of androgens in female sexuality is gener-
ally accepted, but the mechanisms underlying their
effects remain unclear'*!>*2, Female sexual responses
vary considerably, and they are influenced by other
hormonal- and by non-hormonal factors. It is assumed
that androgens enhance sexual desire and response,
but their impact depends on individual sensitivity to
free testosterone and a certain ‘critical’ level of free

4142 Tnsufficient

testosterone in the subnormal range
androgens have been linked to impaired well-being
and HSDD'®18, Some studies do not validate a direct
connection between androgen reduction and sexual

responses' /41,

Strengths and weaknesses of the study

The strengths of the study are that it is a comprehen-
sive review of studies conducted in this subject area
since 1975, and that it provides reliable information
on the most relevant study findings regarding the
effects of COCs on sexual desire. The main limitation
of our systematic review is related to the heteroge-
neous character of the studies retained with regard to
changes in sexual desire, the perception of which is
based on the subjective feelings of the respondents.
Further, their comparison was complicated by the use
of different methods and questionnaires. We focused
mainly on the conclusions of the selected studies,
even though these conclusions were arrived at by dif-
ferent methods. We could not carry out a standard
meta-analysis; instead, we chose the method of syn-
thesis*

COCs augmented, reduced, or had no effect on sex-

of 36 studies, in which we evaluated whether

ual desire.

The effects of COCs on free testosterone levels and
libido are analysed in our systematic review. In evaluat-
ing serum concentrations of free androgens it is impor-
tant to consider their variability, which is dependent
on the pulsed secretion of gonadotropin-releasing
hormone (GnRH), and to be aware that their deter-
mination in some cases is affected by technical prob-
lems, particularly when androgen levels are low. We did
not evaluate the impact of the doses and the androge-
nicity of progestins contained in COCs because of the
limited number of studies and their rather contradic-
tory results.

Studies accepted for inclusion were examined with
respect to the involvement of pharmaceutical compa-
nies. Almost 25% of accepted studies were identified

as having such involvement, the nature of which var-
ied. Support sometimes took the form of financing
whereas, in other cases, it consisted of providing COC
samples or technical support, such as laboratory assays.
The question should be raised whether such support
may affect the results. In most papers related to studies
supported by the industry no change in libido whilst
using COCs is reported, which might be positive
information for a pharmaceutical company. We have
included in our review one large study with 752 pill
users, that was not sponsored by a pharmaceutical firm:
the authors concluded that use of the COCs con-
cerned was associated with a decrease in libido**. We
think that in some supported studies a biased formula-
tion of the questions in questionnaires or personal
interviews may cause misrepresented results, but for
this we have no evidence. Be that as it may, if we
should limit ourselves to examining studies not sup-
ported by pharmaceutical companies, we would likely
come to similar conclusions.

Differences in results and conclusions in
relation to other studies

The findings of studies assessing COC-induced
changes in serum levels of androgen and SHBG are

mostly similar; the latter consist of a decrease in free

1021,22,26,39.40-48,52 314 when deter-

41,43,45,48

testosterone levels
mined, an increase in SHBG levels

Panzer et al. have hypothesised that chronic eleva-
tion of SHBG when using the pill can cause long-term
sexual problems and that prolonged COC use might
induce gene imprinting for elevated SHBG produc-
tion, which would lead to chronic elevation of SHBG
after intake of the
contraceptive’®>>’, In our review the aforementioned

levels  even discontinuing
hypotheses proved not to be borne out as most studies
report no changes in libido neither while taking the
pill nor after its discontinuation. According to a study
by Bancroft et al., within six months of discontinuation
of their pill, 26 former COCs users showed levels of
SHGB comparable to those of women who had never
taken the pill (previous users n =26, 36 £1 nmol/l;
non-users n =34, 53.5 £28.7 nmol/l; p= 0.52); this

%0 Even though

disproves Panzer and co-authors’ theory
Graham et al. describe that levels of total testosterone,
free testosterone, and dehydroepiandrosterone sulphate
are still significantly reduced three months after stop-

ping COC use, sexual interest is not decreased in most

14 The European Journal of Contraception and Reproductive Health Care

DEJC A 728643.indd 14

10/8/2012 4:45:07 PM

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98



O 0 NN N Ul A~ N

—_
- O

S N N N S S N S R S T S I S R SO SO SO SO RN SO SUR NS T (O I N T T N NG T N T N T O S NG S N S S T
C XU U AR,V ITTITELODROAR,SOXIRNRTEDN OO KT U W

Oral contraception and female sexual desire

Pastor et al.

women*!. We were able to confirm this observation in
our review when we took into consideration a sample
of 896 respondents, for whom information on free
testosterone levels and libido changes was provided. In
80% (n=1671) of these subjects, sexual desire was
unchanged or increased even though the levels of free
testosterone were reduced. Libido decreased in 20%
(n=175) of the respondents (Table 1).

In case levels of free testosterone should be directly
proportional to the intensity of sexual desire, we would
have to assume that women with elevated androgen
levels (e.g., those with polycystic ovary syndrome,

o1 would have

which affects over 5% of the women)
higher sexual interest. However, in these women, sat-
isfaction with sexual life is lower than in healthy
women; moreover, they have lower sexual self-esteem
due to their frequently associated higher body mass
index, hirsutism,acne,mood changes,and depression62’63 .
On the contrary, when COCs containing 30 ug EE
and 2 mg chlormadinone acetate were used to reduce
hyperandrogenicity, sexual desire was reported to have
risen among the 72 participants*.

Similarly, the theory that low androgen levels in
COC users contribute to a low libido was questioned
in two studies that examined the eftects of administer-
ing supplemental androgens to COC users. Although
women on the supplement displayed significantly
higher free testosterone levels, their sexual function
was not significantly improved®”*’. But according to
Shifren et al., additional androgen therapy i1s efficient
in the treatment of women with HSDD®*. Tt is
unknown whether this effect is linked to the conver-
sion of androgens into oestrogen or only to the direct
effect of androgen.

Studies on the relationship between oestrogen dose
and sexual desire have yielded inconsistent results.
Strufaldi ef al. found that during intake of a pill con-
taining 30 Ug EE/150 mg levonorgestrel (LNG),
plasma androgen levels decrease but without any nega-
tive impact on sexual desire; however, with a lower
oestrogen dose (20 g EE/100 mg LNG), sexual inter-
est augments*. Caruso et al. found that a lower EE
dose (15 ng EE) caused vaginal dryness and a decrease
in sexual desire®!. Sabatini and Cagiano compared two
COC:s containing either 15 (g or 20 pg EE and con-
cluded that 20 pg EE caused a small increase in sexual
desire in almost 47% respondents, while 15 pg EE had
a negative impact on sexual interest>®. Greco et al.
reported that 25 Hg EE decreases free testosterone

levels less than 35 (g EE and has a more pronounced
positive effect on mood*?. Battaglia et al.*® observed
that COCs containing 30 g EE and 3 mg drospirenone
lessen sexual desire and cause a lubrication disorder,
which is in contrast with the findings of Caruso et al.°.
Authors have shown that the different doses of COCs
have different effects: 20 ug EE and higher does not
have a negative impact on libido, but 15 lg EE in some
cases causes a decrease in sexual desire mainly related
to vaginal dryness’!. This is also confirmed by our
review, wherein all women on this dose observed a
decrease in sexual desire. For COCs containing 20-35
lg EE, there was no change in sexual desire in most
women (85%) (Table 2).

McCoy et al. did note significantly more frequent
sexual thoughts and fantasies in users of a triphasic pill
as compared with users of a monophasic one, whereas
the only difference in COC composition was a lower
dose of progestin in the triphasic regimen'2. Unlike
the aforementioned authors, we did not find any dif-
ference between the effects of monophasic and tripha-
sic oral contraceptives on libido.The 24/4-cycle COC
regimen had a better effect on sexual desire than the
traditional 21/7 cycle?’. One of the most recent devel-
opments is the use of the natural oestrogen E, or its
valerate, in COGs. E,V is used in combination with
dienogest, a 19-nortestosterone derivative and 1is
claimed to improve sexual desire*’.

Different perceptions of libido changes can be
caused by different EE doses in the COCs, but indi-
vidual observations of sexual desire might as well be
misrepresented due to methodological faults in the
evaluation of various types of questionnaires, cohort
sizes, length of COCs administration, and psychoso-
cial factors. In order to measure sexual responses in
an unbiased manner some studies use a device like the
vulvagesiometer** but this may also result in large
individual dispersions. Most studies do not examine
the role of the sexual partner, the quality and length
of the relationship, and overall wellbeing, which are
all indicators subject to great variability, that affect
libido as well.

The sexual desire of COC users is also influenced
by non-hormonal factors. A decrease in sexual desire
is more commonly observed in women with increas-
ing age, multiparity,and a poor partner relationship®®%3.
Some studies point out the important role of a more
restrictive sexual morality in different cultural, ethnical,
and religious societies>*. This was verified in a study
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concerning the sexual behaviour of women in Scot-
land and the Philippines'?. The sexual interest of Scot-
tish women may have declined due to a cultural factor:
Scottish women have a higher capability of disclosing
their negative feelings than Philippine women. In
contrast, Heiman et al. do not mention any changes in
the sexual behaviour of women in two countries with

the same socio-economic background (USA and the
Netherlands)*°.

Relevance of the findings: Implications for
clinicians

Even though COCs appear to modulate sexual desire
in various ways, we cannot define a single indicator
reliably and clearly characterising a cause-effect rela-
tionship. This 1s mainly due to the simultaneous and
intertwined effects of a variety of complex biological,
psychological, social, and multidimensional factors.
Androgen level is not the only and, most likely, not even
the most important predictor of sexual desire®®¢7.

Clinicians, when prescribing a COC, should take
into account — beside the risk profile — the patient’s
medication, her age, and the expected effect of the
contraceptive on sexual desire and behaviour. Sexual
history taking should form an essential part of the
dialogue with such a patient.

CONCLUSION

Although use of COCs is linked to the quality of
sexual life, the effect is complex, and there are no
means to objectively determine whether sexual desire
is influenced. Treatment with a COC causes the
serum levels of free testosterone to drop but, in most
cases, this does not induce a decline in libido. Most
studies and our review are consistent in finding that
COCs with an ultra-low oestrogen dose (EE <20
Ug) reduce sexual desire more than those with a
higher oestrogen content (EE=20 pg). The latter
usually do not alter libido. Changes in free testoster-
one levels have an impact on sexual desire only when
the values decline below a certain level, and those
changes are found mainly in women who are more
sensitive to such changes. Psychosocial, cultural and
other relational factors, as well as personal character-
istics, exert the greatest influences on sexual desire.
The effect of COCs cannot be clearly defined due
to the complex nature of female sexuality and sexual
desire. Future studies may increase our knowledge in
this domain.

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for
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