Maturitas 97 (2017) 61-65

journal homepage: www.elsevier.com/locate/maturitas

Contents lists available at ScienceDirect

Maturitas AR *z 1y

| !' "l!;’i‘,
i ] \ i l.. , ;
]
ll.‘!I’ e “‘ f;|¢
] '1”“;*1 Wi ”

Vasomotor symptoms and metabolic syndrome

@ CrossMark

Pauliina Tuomikoski®*, Hanna Savolainen-Peltonen ®:"

2 University of Helsinki, Helsinki, Finland

b Helsinki University Hospital, Department of Obstetrics and Gynecology, 00029 Helsinki, Finland

ARTICLE INFO ABSTRACT

Article history:
Received 3 December 2016
Accepted 16 December 2016

Keywords:

Hot flushes

Sympathetic overactivity
Menopause

Metabolic syndrome
Blood pressure

Insulin resistance
Obesity

Adipokines

A vast majority of menopausal women suffer from vasomotor symptoms, such as hot flushes and night
sweats, the mean duration of which may be up to 7-10 years. In addition to a decreased quality of life,
vasomotor symptoms may have an impact on overall health. Vasomotor symptoms are associated with
overactivity of the sympathetic nervous system, and sympathetic overdrive in turn is associated with
metabolic syndrome, which is a known risk factor for cardiovascular disease. Menopausal hot flushes
have a complex relationship to different features of the metabolic syndrome and not all data point
towards an association between vasomotor symptoms and metabolic syndrome. Thus, it is still unclear
whether vasomotor symptoms are an independent risk factor for metabolic syndrome. Research in this
area is constantly evolving and we present here the most recent data on the possible association between
menopausal vasomotor symptoms and the metabolic syndrome.

© 2017 Elsevier B.V. All rights reserved.

Contents

Vasomotor symptoms and blood pressure.........
Vasomotor symptoms and lipids.................
Vasomotor symptoms and insulin resistance.....
Vasomotor symptoms and obesity ....................
Impact of severity or timing of vasomotor symptoms ..
Furtherresearch.................oooooiiiiiiiiiii,

PN WN =

£ oo L1 et (o] 5 W

1180000 00 T 2
Contrlbutors ...............................................................
FUNAING .. e et e e as
Conflict Of INEEreSt.....ovueete ittt i eeens
Provenance and PEer TeVIEW .........eeuuueeerunneeeeunneerunnneenennnenns
] 1) =) Lo L

1. Introduction

Up to 80% of menopausal women suffer from vasomotor symp-
toms. Follow-up studies [1-3] have shown that the mean duration
of vasomotor symptoms is longer than previously thought, up to
7-10 years. Despite the fact that vasomotor symptoms are very
common, the precise etiopathology behind them is still unclear.
Vasomotor symptoms are a profound physiological reaction to
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hypoestrogenism due to the decline in ovarian function and they
are also associated with an overactivity of the sympathetic nervous
system [4]. The decrease in endogenous estradiol, either through
surgical or natural menopause, and an elevated central sympathetic
tone, mediated through alpha-2 adrenergic receptors, are associ-
ated with a narrowed thermoneutral zone in the thermoregulatory
center in the brain. These changes in temperature regulation in
symptomatic women cause small increases in core body tempera-
ture to trigger vasomotor symptoms, such as hot flushes and night
sweats [4].

An abundance of evidence link chronic activation of the sym-
pathetic nervous system and metabolic disturbances [5]. Elevated


dx.doi.org/10.1016/j.maturitas.2016.12.010
http://www.sciencedirect.com/science/journal/03785122
http://www.elsevier.com/locate/maturitas
http://crossmark.crossref.org/dialog/?doi=10.1016/j.maturitas.2016.12.010&domain=pdf
mailto:tuomikoski.pauliina@gmail.com
dx.doi.org/10.1016/j.maturitas.2016.12.010

62 P. Tuomikoski, H. Savolainen-Peltonen / Maturitas 97 (2017) 61-65

Estrogen
withdrawal

Dyslipidemia

Vasomotor
symptoms

Sympathetic
overactivity

Hypertension

Insulin
resistance

Complex interplay between vasomotor symptoms, estrogen withdrawal and different features of

the metabolic

Fig. 1. Complex interplay between vasomotor symptoms, estrogen withdrawal and different features of the metabolic syndrome. Based on [4,5,8].

sympathetic tone may result in altered vascular function [6],
changes in blood pressure [7] and lipids [8], and development of
insulin resistance [5]. The metabolic syndrome (MetS) is a cluster
of closely related risk factors for cardiovascular disease and type
2 diabetes. These include increased blood pressure, dyslipidemia
(raised triglycerides and lowered high-density lipoprotein choles-
terol), hyperglycemia and central obesity [9]. Prothrombotic and
proinflammatory states and insulin resistance are also related to
MetS. The prevalence of MetS is increasing rapidly in line with the
growing obesity epidemic [10]. Although weight gain at midlife is
not primarily influenced by menopause [11], the hormonal changes
are associated with increased total and abdominal fat [12-14].
These changes in the body composition are a risk factor for insulin
resistance and the progression of type 2 diabetes. Furthermore,
abdominal obesity may be related to an adverse lipid profile.

Vasomotor symptoms and MetS share a common nominator,
sympathetic overactivity (Fig. 1). Thus, menopausal women with
vasomotor symptoms could well be at risk for MetS. On the other
hand, MetS may also exacerbate sympathetic overdrive [15] and
perhaps worsen vasomotor symptoms. Obesity is a mediator both
in vasomotor symptoms and MetS and its’ interactions and the
endocrine functions of the adipose tissue are targets for an abun-
dance of research. In this review we present the most recent
findings on vasomotor symptoms and the MetS, especially with
regard to the persistence or severity of hot flushes and the role of
the adipose tissue.

2. Vasomotor symptoms and blood pressure

Menopause-associated alterations in the function of the auto-
nomic nervous system may contribute to the increase in blood
pressure [7]. According to a recent systematic review with pooled
analysis (12 studies, 19 667 women) published in this Journal [16]
in 2015, systolic blood pressure tended to be higher in women
with hot flushes (mean difference 1.95 mmHg, 95% CI 0.27-3.63) or
night sweats (mean difference 1.33 mmHg, 95% CI, 0.63-2.03). For
diastolic blood pressure, only night sweats were associated with
a higher mean (mean difference 0.55 mmHg (95% CI, 0.19-0.91),
when compared with women with no symptoms. Hot flushes per se
did not confer an increased odds for hypertension, but night sweats
were associated with a higher odds of hypertension compared to
those without (OR 1.17, 95% CI: 1.04-1.31, one study) [16].

Not all cross-sectional data are uniform on the detrimental
effects of vasomotor symptoms and blood pressure. One study
actually found that women with most frequent vasomotor symp-
toms during 24 h had lower systolic blood pressure [17]. Also data
on no association between vasomotor symptoms and blood pres-
sure exist e.g. [18]. Looking at different menopausal stages, the
effect of vasomotor symptoms on blood pressure seems mixed. In
a cross-sectional study on 590 perimenopausal women there was
no association between vasomotor symptoms and blood pressure
[19]. In another study both systolic and diastolic blood pressures
were significantly higher in women with vasomotor symptoms
either <10years or >10 years postmenopausal, when compared
with women without symptoms [20]. Of note, women in both
studies [19,20] showing increased blood pressure with vasomo-
tor symptoms were overweight with a mean BMI between 26 and
29 kg/mZ2. On the contrary, women in studies [17,18] showing lack
of association were lean with a mean BMI <25 kg/m?.

As vasomotor symptoms tend to last for several years, the possi-
ble impact on different markers for cardiovascular disease may be
best studied in a longitudinal setting. One of the recent reports from
the SWAN study elaborate on the association between vasomotor
symptoms and blood pressure [21]. In this study data on vasomotor
symptoms and blood pressure was collected at each annual study
visit. The study included 2839 women and mean follow-up was
8.2 years. Women with >6 days with vasomotor symptoms during
the preceding two weeks had greater increases in diastolic blood
pressure over time than did asymptomatic women, or those with
less symptoms. Also the risk of developing pre-hypertension or
hypertension during follow-up was increased among these women
(hazard ratio of 1.39, 95% CI; 1.09-1.79) even after adjustment for
multiple covariates [21].

It seems that vasomotor symptoms may be associated with
increased blood pressure. However, obesity may be a factor that
modulates this effect. More data are also needed regarding the
impact of the severity of vasomotor symptoms on blood pressure.

3. Vasomotor symptoms and lipids

In accordance with blood pressure, vasomotor symptoms start-
ing already in premenopause may not associate with lipids, glucose
levels or insulin sensitivity [22]. This was detected in a Canadian
4-year follow-up study (n=380) where vasomotor symptoms were
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assessed with mailed questionnaires with 3 month intervals and
blood samples were taken annually. At the end of the follow-up the
study group consisted of only 37 women of whom 6 were asymp-
tomatic and 31 symptomatic. Due to the small numbers and the fact
that 88% of the women were symptomatic at some point, it may be
impossible to determine for certain the lack of associations [22]. A
follow-up time of only four years may also be too short to distin-
guish the impact of vasomotor symptoms on markers of metabolic
health. Indeed, in the SWAN study the presence and frequency
of vasomotor symptoms after 8 years was associated with higher
lipid and lipoprotein levels [23]. Overall, quality data on vasomo-
tor symptoms and lipids seems scarce. In the pooled analysis by
Franco et al. [16] data on hot flushes and lipids included consisted
of only two studies. A larger number of studies were analyzed for
night sweats, and the meta-analysis showed that night sweats were
associated with significantly increased levels of total cholesterol
(0.17 mmol/L, 95%CI 0.03-0.31) and LDL-cholesterol (mean differ-
ence: 0.07 mmol/L, 95% C1 0.01-0.13) [16].

4. Vasomotor symptoms and insulin resistance

Estrogen deficiency has been shown to alter insulin sensitivity
and predispose to diabetes in animal models [24]. A recent sys-
tematic review on vasomotor symptoms and metabolic health in
peri- and postmenopausal women concluded that many studies on
vasomotor symptoms and metabolic health were of too low qual-
ity and high heterogenicity to make definite conclusions [25]. In
the SWAN study cohort of 3075 women with 8 years of follow
up, hot flushes were related to a higher HOMA-index, a measure
for insulin resistance [26]. This finding persisted after adjusting for
levels of estradiol and follicle-stimulating hormone. Similar associ-
ations were also observed for fasting glucose level. These findings
were not supported by cross-sectional studies [27,28] where fasting
glucose and HOMA-index did not differ according to the presence of
vasomotor symptoms [28] or according to the number or severity
of hot flushes [27].

Vasomotor symptoms and insulin resistance were studied
recently in 1547 Korean postmenopausal women [29]. In this cross-
sectional study, the severity of vasomotor symptoms was assessed
by the Menopausal rating scale, and 57% of the women reported
vasomotor symptoms to some degree. The HOMA-index increased
with the increasing severity of the symptoms (none, mild, moder-
ate, severe). Although all study participants were normal weight,
the BMI was significantly higher in women with severe hot flushes
compared to woman without hot flushes.

Mechanisms linking hot flushes with insulin resistance remain
unknown. Vasomotor symptoms and insulin resistance share com-
mon risk factors, especially elevated BMI, and there are conflicting
data on whether BMI explains the positive association between
vasomotor symptoms and insulin resistance [26,29-31]. Increased
sympathetic nerve activity has been linked to decreased glucose
uptake and insulin resistance as well [32]. However, the complex
interactions between sympathetic nervous system, metabolism,
obesity, hyperinsulinemia, and insulin resistance make it difficult
to define, which is the primary factor leading to metabolic dysfunc-
tion.

5. Vasomotor symptoms and obesity

Adipose tissue is an active endocrine organ, it synthe-
sizes steroid hormones and several bioactive mediators, called
adipokines. Adipokines are able to regulate metabolism and other
body functions, such as immunity, insulin resistance, blood pres-
sure, and lipid metabolism [33]. Central obesity is characterized
with chronic low-grade inflammation of adipose tissue. This results

in impaired regulation of the normal adipokine secretion, endothe-
lial dysfunction and metabolic dysregulation [33].

Both epidemiologic and longitudinal studies have linked obesity
with hot flushes [34-37]. This is contradictory to the traditional
assumption that adiposity protects from hot flushes through
peripheral aromatization of androgens into estrogens. In the SWAN
longitudinal study, higher odds of hot flushes in pre- and early per-
imenopause was related to an adverse adipokine profile (higher
leptin, lower adiponectin level). Increased level of macrophage
chemoattractant protein 1 was also associated with higher odds of
night sweats [37]. Several smaller studies support the association
between hot flushes and impaired adipokine secretion [38-40].

In postmenopausal women screened for MetS, higher levels of
adiposin, leptin, resistin, insulin and HOMA-IR values and lower
adiponectin levels were associated with MetS [41]. These dif-
ferences were mainly observed among women with abdominal
obesity.

The mechanisms behind the association between adipokines
and hot flushes are not clear, but adipokines have been shown to
influence the central nervous system, the body temperature [42,43]
as well as sympathetic nerve activity [32]. In recent years, the reg-
ulation of vascular tone and endothelial function by adipokines
released from the perivascular adipose tissue has also raised inter-
est [44]. The substances could in theory modulate vasomotor
function.

Thus, there is some support for the idea that adipokines may
be one mechanism linking increased adiposity, metabolic distur-
bances and hot flushes in postmenopausal women.

6. Impact of severity or timing of vasomotor symptoms

The field of menopause research is evolving and more research
is directed towards the impact of vasomotor symptoms. As regards
cardiovascular outcomes, a Finnish study found no signs of an
adverse cardiovascular risk profile in recently postmenopausal
women with either mild, moderate or severe vasomotor symptoms
[45]. Similarly, in the KEEPS trial [46], hot flushes or night sweats
were not associated with either the amount of coronary calcium
or intima-media thickness. Both studies included only lean women
and obesity may indeed be a factor that modifies the risk profile
associated with vasomotor symptoms. Interestingly, long-lasting
vasomotor symptoms that begin already in the early menopausal
years are associated with a higher intima-media thickness when
compared with women who traverse through menopause with a
low frequency of hot flushes [47]. This indicates that the longevity
of vasomotor symptoms may be of more significance than just the
presence of hot flushes.

7. Further research

More research on vasomotor symptoms and subsequent
metabolic and cardiovascular risk is needed. Majority of the data
available are cross-sectional and information on vasomotor symp-
toms is gathered through diaries or questionnaires, which are a
subject of recall bias [48]. Moreover, all vasomotor symptoms are
not subjectively observed by the women [49]. Thus, future studies
need long-term follow-up and also to utilize objective measure-
ment of vasomotor symptoms.

The guidelines on postmenopausal hormone therapy use have
recommended the treatment to be directed to moderate to severe
symptoms and to be as short in duration as possible. From a car-
diovascular point of view, if vasomotor symptoms indeed are a risk
factor for metabolic disease, should also mild symptoms be treated?
Furthermore, due to the longevity of vasomotor symptoms, should
longer treatments be encouraged after all?
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8. Summary

Menopausal vasomotor symptoms may be associated with an
increased risk of MetS. More data are needed on the effect of
prospectively and objectively recorded vasomotor symptoms on
metabolic syndrome and other cardiovascular risk factors. More-
over, physicians need to be observant when taking care of women
with long-lasting hot flushes and remember to screen them also at
a later age for underlying MetS or cardiovascular disease.

Contributors

PT and HS-P contributed equally to designing the paper, gath-
ering, analyzing and interpreting the data and writing the paper.

Funding

No funding was sought or received for writing this review.

Conflict of interest

PT has been a speaker and received consulting fees from Mylan,
Novo Nordisk and Orion, and received funding for congress trips
from Mylan.

HS-P has been a speaker for Mylan and received funding for
congress trips from Mylan and Finox Biotech.

Provenance and peer review

This article has undergone peer review.

References

[1] N.F. Col, J.R. Guthrie, M. Politi, L. Dennerstein, Duration of vasomotor
symptoms in middle-aged women: a longitudinal study, Menopause 16
(2009) 453-457.

[2] E.W. Freeman, M.D. Sammel, H. Lin, et al., Duration of menopausal hot flushes
and associated risk factors, Obstet. Gynecol. 117 (2011) 1095-1104.

[3] N.E. Avis, S.L. Crawford, G. Greendale, et al., Duration of menopausal
vasomotor symptoms over the menopause transition, JAMA Intern. Med. 175
(2015) 531-539.

[4] R.R. Freedman, Menopausal hot flashes: mechanisms, endocrinology,
treatment, J. Steroid Biochem. Mol. Biol. 142 (2014) 115-120.

[5] M. Schlaich, N. Straznicky, Lambert G. Lambert, Metabolic syndrome: a
sympathetic disease? Lancet Diabetes Endocrinol. 3 (2015) 148-157.

[6] Y.B. Sverrisdéttir, L.M. Jansson, U. Higg, L.M. Gan, Muscle sympathetic nerve
activity is related to a surrogate marker of endothelial function in healthy
individuals, PLoS One 5 (2010) e9257.

[7] W. Vongpatanasin, Autonomic regulation of blood pressure in menopause,
Semin. Reprod. Med. 27 (2009) 338-345.

[8] E. Lambert, N. Straznicky, C.I. Sari, et al., Dyslipidemia is associated with

sympathetic nervous activation and impaired endothelial function in young

females, Am. J. Hypertens. 26 (2013) 250-256.

K.G. Alberti, R.H. Eckel, S.M. Grundy, et al., Harmonizing the metabolic

syndrome: a joint interim statement of the international diabetes federation

task force on epidemiology and prevention; national heart lung, and blood
institute; american heart association; world heart federation; international
atherosclerosis society; and international association for the study of obesity,

Circulation 120 (2009) 1640-1645.

[10] S.M. Grundy, Metabolic syndrome pandemic, Arterioscler. Thromb. Vasc. Biol.
28 (2008) 629-636.

[11] J.R. Guthrie, L. Dennerstein, E.C. Dudley, Weight gain and the menopause: a
5-year prospective study, Climacteric 3 (1999) 205-221.

[12] M. Sowers, H. Zheng, K. Tomey, et al., Changes in body composition in women
over six years at midlife: ovarian and chronological aging, J. Clin. Endocrinol.
Metab. 92 (2007) 895-901.

[13] ].C. Lovejoy, C.M. Champagne, L. de Jonge, H. Xie, S.R. Smith, Increased visceral
fat and decreased energy expenditure during the menopausal transition, Int. J.
Obes. (Lond) 32 (2008) 949-958.

[14] J. Abdulnour, E. Doucet, M. Brochu, et al., The effect of the menopausal
transition on body composition and cardiometabolic risk factors: a
Montreal-Ottawa New Emerging Team group study, Menopause 7 (2012)
760-767.

[15] K. Dimitriadis, C. Tsioufis, E. Andrikou, et al., Metabolic syndrome is
associated with increased sympathetic nervous system activity and arterial

[9

stiffness in resistant hypertensive patients, ]. Hypertens. 34 (September
(Suppl. 2)) (2016) e86.

[16] O.H. Franco, T. Muka, V. Colpani, et al., Vasomotor symptoms in women and
cardiovascular risk markers: systematic review and meta-analysis, Maturitas
81(2015) 353-361.

[17] C.L. Hitchcock, T.G. Elliott, E.G. Norman, et al., Hot flushes and night sweats
differ in associations with cardiovascular markers in healthy early
postmenopausal women, Menopause 19 (2012) 1208-1214.

[18] P. Tuomikoski, P. Haapalahti, O. Ylikorkala, T.S. Mikkola, Vasomotor hot
flushes and 24-hour ambulatory blood pressure in recently post-menopausal
women, Ann. Med. 43 (2010) 216-222.

[19] A. Cagnacci, F. Palma, C. Romani, et al., Are climacteric complaints associated
with risk factors of cardiovascular disease in peri-menopausal women?
Gynecol. Endocrinol. 31 (2015) 359-362.

[20] J.S. Silveira, R. Clapauch, M.D. Souza, E. Bouskela, Hot flashes: emerging
cardiovascular risk factors in recent and late postmenopause and their
association with higher blood pressure, Menopause 23 (2016) 846-855.

[21] E.A.]Jackson, S.R. El Khoudary, S.L. Crawford, et al., Hot flash frequency and
blood pressure: Data from the Study of Women'’s Health Across the Nation, J.
Women Health (July) (2016), http://dx.doi.org/10.1089/jwh.2015.5670
(ahead of print.

[22] J. Abdulnour, D. Stacey, L.]. Dionne, et al., Vasomotor symptoms and
cardiometabolic risk factors in menopausal women: a MONET Group study,
Climacteric 19 (2016) 381-386.

[23] R.C. Thurston, S.R. El Khoudary, K. Sutton-Tyrrell, et al., Vasomotor symptoms
and lipid profiles in women transitioning through menopause, Obstet.
Gynecol. 119 (2012) 753-761.

[24] G. Bryzgalova, H. Gao, B. Ahren, et al., Evidence that oestrogen receptor-alpha
plays an important role in the regulation of glucosehomeostasis in mice:
insulin sensitivity in the liver, Diabetologia 49 (2006) 588-597.

[25] G.M. van Dijk, M. Maneva, V. Colpani, et al., The association between
vasomotor symptoms and metabolic health in peri- and postmenopausal
women: a systematic review, Maturitas 80 (2015) 140-147.

[26] R.C. Thurston, S.R. El Khoudary, K. Sutton-Tyrrell, et al., Vasomotor symptoms
and insulin resistance in the Study of Women'’s health Across the Nation, J.
Clin. Endocrinol. Metab. 97 (2012) 3487-3494.

[27] P. Tuomikoski, O. Ylikorkala, T.S. Mikkola, Menopausal hot flashes and insulin
resistance, Menopause 19 (2012) 1116-1620.

[28] KJ.Ryu, H.T. Park, D.H. Kwon, et al., Vasomotor symptoms and metabolic
syndrome in Korean postmenopausal women, Menopause 2 (2015)
1239-1245.

[29] D.H. Kwon, J.H. Lee, K.J. Ryu, H.T. Park, T. Kim, Vasomotor symptoms and the
homeostatic model assessment of insulin-resistance in Korean
postmenopausal women, Obstet. Gynecol. Sci. 59 (2016) 45-49.

[30] S.W. Lee, H.H. Jo, M.R. Kim, D.]. Kwon, Y.O. You, J.H. Kim, Association between
menopausal symptoms and metabolic syndrome in postmenopausal women,
Arch. Gynecol. Obstet. 285 (2012) 541-548.

[31] G.C. Gast, G.N. Samsioe, D.E. Grobbee, P.M. Nilsson, Y.T. van der Schouw,
Vasomotor symptoms, estradiol levels and cardiovascular risk profile in
women, Maturitas 66 (2010) 285-290.

[32] A.A. Thorp, M.P. Schlaich, Relevance of sympathetic nervous system activation
in obesity and metabolic syndrome, J. Diabetes Res. 2015 (2015) 341583,
http://dx.doi.org/10.1155/2015/341583.

[33] K. Karastergiou, V. Mohamed-Ali, The autocrine and paracrine roles of
adipokines, Mol. Cell. Endocrinol. 318 (2010) 69-78.

[34] L. Gallicchio, K. Visvanathan, S.R. Miller, et al., Body mass, estrogen levels, and
hot flashes in midlife women, Am. J. Obstet. Gynecol. 193 (2005) 1353-1360.

[35] E.B. Gold, A. Colvin, N. Avis, et al., Longitudinal analysis of the association
between vasomotor symptoms and race/ethnicity across the menopausal
transition: study of Women’s health Across the Nation, Am. . Public Health 96
(2006) 1226-1235.

[36] R.C. Thurston, M.R. Sowers, K. Sutton-Tyrrell, et al., Abdominal adiposity and
hot flashes among midlife women, Menopause 15 (2008) 429-434.

[37] R.C. Thurston, Y. Chang, P. Mancuso, K.A. Matthews, Adipokines, adiposity, and
vasomotor symptoms during the menopause transition: findings from the
Study of Women’s Health Across the Nation, Fertil. Steril. 100 (2013) 739-800.

[38] T. Yasui, H. Uemura, J. Tomita, et al., Association of interleukin-8 with hot
flashes in premenopausal, perimenopausal, and postmenopausal women and
bilateral oophorectomized women, J. Clin. Endocrinol. Metab. 91 (2006)
4805-4808.

[39] C. Alexander, C.J. Cochran, L. Gallicchio, S.R. Miller, J.A. Flaws, H. Zacur, Serum
leptin levels, hormone levels, and hot flashes in midlife women, Fertil. Steril.
94 (2010) 1037-1043.

[40] A. Bitto, V. Arcoraci, A. Alibrandi, et al., Visfatin correlates with hot flashes in
postmenopausal women with metabolic syndrome: effects of genistein,
Endocrine (April) (2016), http://dx.doi.org/10.1007/s12020-016-0968-8.

[41] P. Chedraui, F.R. Pérez-Lépez, G.S. Escobar, et al., Research Group for the
Omega Women's Health Project Circulating leptin, resistin, adiponectin,
visfatin, adipsin and ghrelin levels and insulin resistance in postmenopausal
women with and without the metabolic syndrome, Maturitas 79 (2014)
86-90.

[42] G.N. Luheshi, ]J.D. Gardner, D.A. Rushforth, A.S. Loudon, N.J. Rothwell, Leptin
actions on food intake and body temperature are mediated by IL-1, Proc. Natl.
Acad. Sci. U. S. A. 96 (1999) 7047-7052.

[43] E.Jéquier, Leptin signaling, adiposity, and energy balance, Ann. NY Acad. Sci.
967 (2002) 379-388.


http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0005
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0010
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0015
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0020
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0025
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0030
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0035
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0040
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0045
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0050
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0055
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0060
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0065
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0070
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0075
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0080
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0085
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0090
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0095
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0100
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
dx.doi.org/10.1089/jwh.2015.5670
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0110
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0115
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0120
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0125
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0130
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0135
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0140
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0145
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0150
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0155
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
dx.doi.org/10.1155/2015/341583
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0165
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0170
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0175
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0180
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0185
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0190
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0195
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
dx.doi.org/10.1007/s12020-016-0968-8
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0205
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0210
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0215

P. Tuomikoski, H. Savolainen-Peltonen / Maturitas 97 (2017) 61-65 65

[44] T.A. Almabrouk, M.A. Ewart, LP. Salt, S. Kennedy, Perivascular fat,
AMP-activated protein kinase and vascular diseases, Br. ]. Pharmacol. 171
(2014) 595-617.

[45] P. Tuomikoski, P. Ebert, P. Haapalahti, H. Hautamadki, M. Rénnback, O.
Ylikorkala, T.S. Mikkola, Evidence for a role of hot flushes in vascular function
in recently postmenopausal women, Obstet. Gynecol. 113 (2009) 902-908.

[46] E.F. Wolff, Y. He, D.M. Black, et al., Self reported menopausal symptoms,
coronary artery calcification, and carotid intima-media thicknessin recently
menopausal women screened for the Kronos Early Estrogen Prevention Study
(KEEPS), Fertil. Steril. 99 (2013) 1385-1391.

[47] R.C. Thurston, S.R. El Khoudary, P.G. Tepper, et al., Trajectories of vasomotor
symptoms and carotid intima media thickness in the study of women'’s health
across the nation, Stroke 47 (2016) 12-17.

[48] R.R. Freedman, Objective or subjective measurement of hot flashes in clinical
trials: quo vadis, Maturitas 67 (2010) 99-100.

[49] P. Fu, K.A. Matthews, R.C. Thurston, How well do different measurement
modalities estimate the number of vasomotor symptoms? Findings from the
Study of Women'’s Health Across the Nation FLASHES Study, Menopause 21
(2014) 124-130.


http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0220
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0225
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0230
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0235
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0240
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245
http://refhub.elsevier.com/S0378-5122(16)30403-0/sbref0245

	Vasomotor symptoms and metabolic syndrome
	1 Introduction
	2 Vasomotor symptoms and blood pressure
	3 Vasomotor symptoms and lipids
	4 Vasomotor symptoms and insulin resistance
	5 Vasomotor symptoms and obesity
	6 Impact of severity or timing of vasomotor symptoms
	7 Further research
	8 Summary
	Contributors
	Funding
	Conflict of interest
	Provenance and peer review
	References


