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Abstract 

 

Sexual desire, commonly referred to as libido, is an important component of the sexual 

response cycle, frequently overshadowed by other aspects of sexual behaviour and activity. 

Pheromones are thought to be involved in social attraction and recognition and thus in 

sexual behaviour, since it has been proven to be the case in other species. Furthermore, 

neurotransmitters are also mediators in the sexual response cycle through both excitatory 

and inhibitory pathways, each of them with different neuropeptides. Other factors of a 

woman’s physiology and biology may also affect her libido, namely fluctuations throughout 

the menstrual cycle and menopause. They are most likely due to sexual hormones 

variations, although, in light of what is known today, none can be pinpointed. This is further 

suggested by the fact that women with both surgically and naturally induced menopause 

report a decrease in the quality of life greatly due to the decline in the quality of their sexual 

life, especially in desire and arousal. 
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Introduction 

 

Sexual desire involves a complex interplay between cognitive and peripheral physiological 

mechanisms resulting in sexual arousal. (1) The sexual response cycle was initially divided 

into four phases: desire, excitement, orgasm and resolution. Sexual desire differs from 

sexual excitement in the sense that the first is defined by spontaneous sexual thoughts, the 

alertness to sexual cues, fantasies about sexual activity and the desire to engage in them, 

whereas the latter is defined by the subjective sense of sexual pleasure and accompanying 

physiological changes, which, in women, are essentially vasocongestion in the pelvis, 

vaginal lubrication and expansion, and swelling of the external genitalia. (2, 3) However, it 

has become clearer in recent years that sexual desire doesn’t always precede arousal, it 

may happen synchronously or even afterwards, more so for women in long-term 

relationships. It has been documented that women’s sexual response frequently emerges 

from intimacy needs, such as reinforcing the pair bond, pleasing the partner, feeling of 

closeness or preventing the partner from drifting away, rather than a need for physical sexual 

arousal, seeing that the biological urge to release sexual tension isn’t as preponderant as in 

men. (3, 4) 

Basson proposes a cyclic sex-response model, where sexual desire is oftentimes more of a 

responsive event rather than a spontaneous one, since it habitually ignites by sensing sexual 

stimuli, an opportunity to be sexual, and/or by the benefits mentioned above. Therefore, 

women shift from a sexual neutrality to being receptive to or searching stimuli necessary to 

prompt sexual desire, which consciously or unconsciously arouses women and, in turn, 

increases desire. (4, 5) It then becomes easy to comprehend that desire and arousal are 

hard to differentiate, since the two are so intimately related.  

 



Naturally, spontaneous sexual desire may also occur at times, which is in accordance with 

the traditional sex cycle response, but it may apply more to the beggining of relationships, 

and not so much to long term ones. (5) And so, since women are motivated to be sexual for 

other reasons (increased intimacy) than merely the release of tension, a pleasurable  

physical experience, likely accompanied with time spent in nongenital and genital 

nonintercourse stimulation, is imperative to permit this motivation to be present throughout  

long term relationships (5). 

 

In light of most recent studies and developments, the concept of sexuality is being broaden 

and adjusted to a better and more integrated term, since the modification of the traditional 

sex response cycle and the realization that there is a very wide spectrum included in this 

concept, has allowed professionals and even the own individual to have a different 

perception of what is sexuality and what theirs is. Asexuality is an orientation many consider 

to have where, according to the Asexual Visibility and Education Network (AVEN), they don’t 

experience sexual attraction. There is no consensus in its true definition, because some 

consider to be asexual because of their lack of interest in sex and not necessarily in the lack 

of attraction, since they enjoy engaging in physical intimacy such as hugging, kissing and 

cuddling (6).  

 

There is lack of normative age- and gender-related data on frequency and degree of sexual 

desire, which poses a complication in diagnosing disorders of this nature. (2) In addition, it 

is postulated that brain function and structure may be altered or fortified by experience and 

behaviour (experience based plasticity), which may encourage disorders of sexual desire 

nature. (7) 

 



Deepening to a more anatomical and neurologic base, sexual stimuli activate the cognitive 

state, where they are identified as sexual (1), and somatic afferent pathways activate 

autonomic cerebral centres (8), causing an increase in specific cortical areas by neural 

activity, namely the right frontal and inferior temporal cortex, anterior cingulate, insula area 

and hypothalamus (9, 10). In fact, brain scans and physiological literature indicate the 

existence of two different systems, one that mediates sex drive and another that mediates 

pair-bond formation. More specifically, women demonstrated in neuroimaging tests, a 

weaker activation of the hypothalamus (strongly observed in men), which is associated with 

intense sexual arousal (11), and higher activation of the caudate head, most likely via 

oxytocin and vasopressin (12) and ventromedial pallidum, which are involved in 

subconscious emotional attachment  and pair bonding. (13) 

 

Bearing this in mind, it becomes a challenge to analyse only biologic determinants involved 

in sexual desire, since there seem to be other factors involved which act simultaneously and 

symbiotically with one another. For instance, age, mental health and psychosocial factors 

were identified as major contributors to changes in middle-aged women’s sexual desire (14). 

Therefore, it has been proposed that there’s an interplay among biological (genetic) 

influences, experiences and current circumstances. (15) These last two are just as important 

as biological factors and may even be decisive in the sexual life (15). In fact, the presence 

of a sexual partner was associated with a lesser likelihood of having low sexual desire (16). 

Furthermore, psychosocial factors may even block desire, since it has been demonstrated 

a link between reports of low sexual desire and nervousness (16). 

Studies on sexually receptive female rats have shown that when given the choice between 

spending time with a sexual partner (sexually competent male) or a non-sexual partner (a 

same-sex conspecific or castrated male), female rats will choose to spend more time with 



the sexual partner when he is placed behind a wire mesh, restricting physical contact, 

relatively to when physical contact and mating is possible. This difference in attitude, related 

to a restricted or unrestricted physical contact, suggests that other aspects of a sexual 

partner such as auditory, visual and olfactory characteristics are enough for approach 

behaviour and trigger a preference in the female rat. (17) 

Amidst all these factors, hormones also play a major role in sexual motivation which seems 

to control libido’s intensity and sexual behaviour (18). Their impact on sex drive still isn’t 

quite well understood, but studies have in fact shown an influence which will be approached 

later on.  

The main biological determinants of sexual desire studied and investigated up to date on 

women will be discussed in this review. 

 

1. Pheromones and Libido 

1.1 Pheromones 

Pheromones are chemical messengers defined as “substances which are secreted to the 

outside by an individual and received by a second individual of the same species, in which 

they release a specific reaction, for example, a definite behaviour or a developmental 

process”, contributing to attract the partner (19). In mammals, these pheromones are 

detected by the vomeronasal organ, which is part of the accessory olfactory system, where 

they are processed through G protein-coupled receptors, expressed by sensory neurons 

(20). However, in humans, there still remains doubts on whether or not this organ is 

functional, since evolutionarily speaking, there has been a decrease in specific receptors in 

this structure, leading to a collapse of chemoreception during human evolution (19). 



Nevertheless, if pheromone action does occur in humans it is most likely through the main 

olfactory system, which has shown to detect and process certain chemosignals. 

Pheromones may be present in humans in bodily secretions, namely urine, semen, vaginal 

secretions, breast milk and even saliva. However, the most attention has been given to 

axillary sweat, originated from eccrine and apocrine sweat glands and sebaceous glands. 

Pheromones in these secretions are steroid-structure components, in particular the odorous 

16-androstenes: androstadienone, androstenone and androstenol (21), linked to signals 

processed by the accessory olfactory system through the medial preoptic area and anterior 

hypothalamus, and by the main olfactory system via amygdala, orbitofrontal and insular 

cortex (22).  

 

1.1.1 Androstadienone 

Androstadienone is most likely to have the most exuberant effects on both sexes, but 

predominantly on females (21). This component seems to be much more concentrated on 

male axillary sweat rather than womens’ and women seem to be more sensitive to 

androstadienone than men, although, naturally, the effect of this component depends on 

factors such as duration of exposure and perceptive threshold. Studies have shown an 

increased positive-stimulated mood and decreased negative mood after exposure to male 

axillary extracts (23) and purified androstadienone (24, 25), this last one dose-dependent 

(26). Furthermore, women also report feeling more focused and physically more aroused 

after exposure to androstadienone (25). This improvement in mood and focus may be 

significant in women’s sexuality.  

This is further supported by studies that show that adoption of a positive mood (27) facilitated 

further mental and genital arousal, even in women with low baseline mood. Lastly, sniffing 

of androstadienone at high concentrations, was found to enhance positive mood defined by 



calmness, contentment, confidence, happiness, interest and amusement, and decrease 

negative mood defined by embarassment, fear, disgust, anger, anxiousness and stress, 

when exposed to emotionally neutral vídeos. (26)  

 

2. Neurotransmitters and Libido 

There are specific regions in the brain that modulate sexual desire through 

neurotransmitters. This modulation may be excitatory or inhibitory. It seems that the first one 

is mediated by dopamine, melanocortin, oxytocin, vasopressin, and norepinephrine. On the 

contrary, the inhibitory modulation is mediated by opioid, serotonin, endocannabinoid and 

prolactin. (28, 29) 

 2.1 Dopamine and Serotonin 

Dopamine and serotonin have been studied for its role on biological influence on sexual 

behaviour, especially on male rodents (30, 31). Neurons containing dopamine and serotonin 

are stimulated, releasing their respective neurotransmitter into the synaptic cleft to bind to 

the postsynaptic neuron and exert its effects on the brain. In female rodents, it is harder to 

study the biological roles of these neurotransmitters since they usually receive sexual 

advances of males.  

 2.1.1 Dopamine 

In human and animal studies, the release of dopamine has been linked to motivation and 

reward-related behaviours, and rising levels of this neurotransmitter even increases sexual 

motivation and engagement in sexual behaviours among male rodents. (30-32) In these 

animals, a relationship between dopamine release and precopulatory period has been 

established when a female in placed behind a perforated barrier. Such release wasn´t 



detected when a male was in that same position. (30) The fact that this increase in dopamine 

was detected before copulation, indicates that this neuropeptide is implicated in sexual 

motivation.  

There may be a genetic influence on the variations of neurohormone concentrations, 

because if there are variations in genes encoding the receptors and transporters responsible 

for sensing these transmitters and for reuptaking or hydrolysing them, it could explain some 

physiological disparities in human sexual behaviour and experience. Dopamine receptor D4 

(DRD4) 7+ allele has been linked to greater sexual desire, arousability and engagement in 

sexual behaviour (33), although results have been controversial, emphasizing the need for 

more studies. 

 2.1.2 Serotonin 

On the other hand, serotonin has an inhibitory effect on sexual behaviour, where its levels’ 

increase results in decreased engagement in sexual activity among males (30, 31). 

Regarding the influence of 5-hydroxytryptamine (5-HT), also known as serotonin, 5-HT1A 

receptor agonist showed a reduced activation of sexual inhibitory mechanisms in the 

prefrontal cortex. The blockade of its presynaptic transporter by selective serotonin reuptake 

inhibitors (SSRIs), which increases the presence of serotonin in the synaptic cleft, is a 

frequently used therapy for depression. Women on this therapy experience decreased 

sexual desire and other side effects regarding sexual life (34). There are two types of SSRIs, 

one which is highly selective for serotonin autoreceptors and one which isn’t as selective. 

Since serotonin autoreceptors also bind to other neurotransmitters, such as norepinephrine, 

the effects of the two different SSRIs will affect norepinephrine’s action. The highly selective 

one will naturally inhibit norepinephrine’s effects more strongly in comparison to the other 

SSRI. Norepinephrine is the major neurotransmitter of the Sympathetic Nervous System, 



which essentially mediates peripheral actions. Therefore, when taking highly selective 

SSRIs and ephedrine (a synthetic molecule similar to norepinephrine), Sympathetic Nervous 

System effects weren’t inhibited, translating to increases in sexual arousal and orgasm. 

Sexual desire was also assessed, but no effects were demonstrated, since it is a function 

where the Central Nervous System has a more dominant role (35), and therefore most likely 

not affected directly by norepinephrine´s actions. 

This points to a role of serotonin, as well as dopamine, in sexual behaviour and activity, 

although there still lacks conclusive results for females. Also, animal models regarding 

central control of sexual behaviours, are far more advanced than human models. (29)  

 2.2 Oxytocin 

Oxytocin is produced in the hypothalamus then transported to the posterior pituitary gland 

and finally released into the circulation. Its known effects are on the breastfeeding reflex in 

the lactation process and helping contraction during labor. Regarding its role in sexual 

desire, there is still some doubt on whether or not oxytocin is involved. A double-blind, 

placebo-controlled naturalistic study, concluded that sexual drive, and other aspects of 

sexual activity such as sexual arousal and erection/lubrication were not significantly altered 

by intranasal oxytocin administration. However, it demonstrated an increased intensity of 

orgasm and contentment after sexual intercourse, and women reported being more relaxed 

afterwards and showed signs of slightly improved abilities in terms of partner interaction 

(36). Bearing in mind that the sexual desire model has in consideration reward seeking 

motivations, it could indicate that oxytocin does in fact promote desire. The author does 

mention that effects of altered hormonal states (contraception method and pregnancy, for 

instance) may have had an impact and altered results, further proving that more studies and 

investigations should be conducted.  



 2.3 Prolactin 

Another neurotransmitter involved is prolactin. It is known to be an important hormone in the 

regulation of lactation, although it has other biological functions, since its receptors are 

widely distributed throughout the Central Nervous System and peripherally as well. The main 

known locations are cortex, hippocampus, amygdala and hypothalamus, centrally, which 

are involved, as mentioned previously, in the regulation of sexual behaviour and activity. 

Peripherally, receptors are located in sexual organs, both in men and women, such as testis, 

epididymis, prostate, ovaries, uterus and fallopian tubes. Dopamine exerts an inhibitory 

control over the secretion of prolactin and vice-versa, and since dopamine has a 

predominant role in sexual function including libido, it is likely to assume that prolactin has 

a role in sexual function (37). 

However, the true physiological importance of this hormone isn’t well understood, although 

literature suggests a link between sexual activity and prolactin secretion and, therefore, 

action. A marked and persistent increase in its levels is observed after an orgasm which 

may be a peripheral mediator of the feedback control stimulating engagement in more 

sexual activity afterwards, resulting in an indirect mediation for sexual desire and arousal. 

The relationship between prolactin and sexual function, both centrally and peripherally, is 

better understood in men, which indicates that in women it is expected to have similar 

actions (37). Chronic hyperprolactinemia has been associated with inhibition of sexual 

behaviour and activity, although its mechanism isn’t fully comprehended, most likely 

concerning the hypothalamus-pituitary-gonadal axis. In women with this condition, 

decreased libido is one of the main reported symptoms, although the specific phases of 

female sexual function affected aren’t well described. Studies in this field are lacking and 

required in the future (37). 



In addition, patients with Chronic Kidney Disease reported sexual difficulties, including 

decreased libido (38). In this condition, hormonal changes occur and particularly in End-

Stage Renal Disease, women have high levels of prolactin, FSH and LH, often reversible by 

kidney transplantation (39), reporting concomitantly improvement in libido (38). 

 2.4 Melanocortins 

Melanocortins are small protein hormones derived from the polypeptide precursor 

proopiomelanocortin (POMC), that, when cleaved, results in biologically active components 

such as a-, b-, and g-melanocyte stimulating hormone (MSH), adrenocorticotropic hormone, 

and opioid b-endorphin. These peptides have shown to have effects on sexual behavior of 

rats, such as penile erection in males and lordosis in females, a position female rats adopt 

to facilitate penile insertion. MSH binds to central and peripheral melanocortinergic receptors 

(MCRs), such as MCR3 and MCR4, which can be found in the hypothalamus and limbic 

system (40). 

Bremelanotide, an analogue of a-MSH with high affinity to the MCR-4 (thought to be 

important in sexual function), was proven to be implicated in sexual behaviour by prompting 

sexual activity in the presence of an appropriate sexual stimulus. Furthermore, 

subcutaneous injections of this analogue increased dopamine release in the medial preoptic 

area (a region in the hypothalamus), indicating that dopamine transmission may be relevant 

in increasing solicitation, which was reversed by administration of dopamine D1 receptor 

antagonist in this area. This suggests that melanocortin neurons make presynaptic contact 

with dopamine terminals and stimulate its release in this region (40).  

Very recently, bremelanotide has been approved for the treatment of hypoactive sexual 

desire disorder in premenopausal women  in the USA (41). 



 2.5 Others 

Other hormones such as cortisol, thyroid hormones and growth hormone have been poorly 

studied for its effects on libido, making it hard to affirm with certainty about its effects, 

especially on women. However, patients with Cushing’s syndrome, and therefore cortisol 

excess, have reported a decrease in sexual desire (42). 

 

3. Testosterone and Libido 

3.1 Testosterone 

Testosterone is a sex hormone produced, in women, by the ovaries, the adrenal glands, and 

by conversion of androgenic steroid precursors, such as dihydroepiandrosterone (DHEA) 

and its sulfate (DHEAS). Levels of this hormone are individual among women and vary 

throughout their life, decreasing drastically after menopause and even more in surgically 

induced menopausal women (43). Testosterone in circulation can be bound to sex hormone-

binding globulin (SHBG) or albumin or circulate freely, the latter being the biologically active 

one (44). So, it is easy to understand that the effect of the active testosterone depends not 

only on its production but also on the amount of binding molecules. Testosterone then binds 

to androgen receptors present throughout the body, namely in the hypothalamus and limbic 

system, and exerts its actions, one of them thought to be sexual desire.  

It has been demonstrated that testosterone affects social behaviours, and sexual behaviour 

is a type of social interaction, therefore making it a reason for investigations on its effects on 

sexual function (45). Androgens may exert three different actions on the sexual cycle, the 

first one being increased susceptibility to psychosexual stimulation, inducing the “sexually 

activated mental state”, common to a good libido; the second being an amplified sensitivity 

of the external genitalia, facilitating clitoral congestion; and the third being a boost of sexual 

gratification sensation (46). 



In women, the relationship between testosterone and sexual arousal is still debatable. This 

doubt is in part due to the complexity of the endocrine system and its interplay with 

psychological factors involved in female sexual behaviour (47).  Levels of this hormone have 

shown to be increased before and right after a sexual encounter, compared to cuddling and 

exercise in women, indicating that there are anticipatory effects of sexual activity on 

androgens (48). This demonstrates the impact of these factors in women’s sexuality 

because anticipation of sexual activity seems to heighten the levels of testosterone before 

intercourse but not before non-sexual activities. 

The effect of administered testosterone is still controversial. Some studies with 

intramuscular injection (49), oral administration (50), gel (51, 52), and transdermal patch 

(53, 54) have shown an increase in sexual desire in surgically or naturally menopausal 

women. 

 3.2 Dihydroepiandrosterone (DHEA) 

Studies with DHEA treatments have also been conducted, seeing that it is an indirect 

precursor of testosterone, it would be expected to find a positive relationship between this 

hormone and libido. However, once again, results have been controversial. Gudmundur J. 

et. al., in his study on 38 women with androgen deficiency due to hypopituitarism treated 

with oral dehydroepiandrosterone, didn’t find an effect on sexual interest and activity when 

compared to placebo, at least not with the tested dose (55), and Clayton Peixoto et. al. even 

found a negative effect with higher levels of DHEA related to lower sexual desire (56). On 

the other hand, Arlt W. et. al. when conducting their double-blind study on 24 adrenal 

insufficient women, found an improvement in well-being and sexuality with DHEAS 

replacement treatment, most likely due to the direct effect on the nervous system or an 

increase in peripheral androgen synthesis or both (57). 



To conclude, as mentioned before, testosterone has an important role in controlling female 

sexual activity, yet the true impact on it could be wrongly estimated due to psychologic and 

affective systems strongly present in females (58). 

 

4. Ovulatory cycle and libido 

It has been hypothesized that the hormonal variations inherent to the ovulatory cycle exert 

physical and psychological effects, including sexual behaviour. Results have been disputed, 

nevertheless important to mention. Female studies on self reported sexual interest showed 

it increased days before ovulation (59, 60) with higher levels of sexual arousal (61), and 

sexual activity, libido and sexual fantasies also augmented around ovulation (62). In 

addition, one study even reported that women dressed better during their fertile phase (63). 

4.1 Estrogens and Estradiol 

Estrogens are associated to the perception of the female sex identity, of a satisfying sexual 

function and to the sensuality and seductivity that increases the quality of sexual 

relationships. So, when its levels decrease, a progressive loss of libido occurs concomitantly 

with the auto-perception of a desired entity (64, 65). Also, lack of estrogen causes vaginal 

dryness and pain that contributes to the inhibition of libido, which further stimulates the cycle. 

High estradiol levels are associated with lower sexual desire, while sexual satisfaction was 

promoted by high levels of estrogen (66). However, when watching an erotic film, women 

showed an increase in salivary estradiol, which is associated to self-reported genital arousal, 

but not with genital arousal measured via vaginal pulse amplitude (67). Nevertheless, in 

other studies on fertile and postmenopausal women, estradiol was identified as an important 

positive predictor of sexual interest (68, 69). 



4.2 Ovulatory Cycle 

A study conducted on 97 women, with and without sexual partners, aged 18-40 years, with 

regular 25-35 day menstrual cycles, and otherwise healthy, who completed daily 

questionnaires each evening of their menstrual cycles, strongly supported the theory that 

even though women are receptive to sexual activity during their menstrual cycles, their 

sexual behaviour and sexual desire act in accordance at midcycle (59). An important 

observation for this hypothesis was made when abstinent women, therefore less likely to be 

influenced by the desires of the sexual partner, reported augmented libido and autosexual 

behaviour at midcycle, reflecting the physiological fluctuations in sexuality of women.  

Moreover, this study also concluded that, despite women’s sexual orientation, they engaged 

in more allosexual activity around the time of their follicular and ovulatory phases, during the 

peak of luteinizing hormone (62), with a second, not as evident peak, premenstrually, in 

comparison to other days of the cycle.  

Another study carried out during a 2 year period on women from five different countries 

found a positive link between reported sexual desire and intercourse and the basal body 

temperature, indicating an increase in libido around the ovulatory phase, which the authors 

consider to suggest that hormones contribute to the timing and/or extension of sexual desire 

(70). 

During the fertile phase, heterossexual pair-bonded women tend to prefer partner 

characteristics of dominance, symmetry, and masculinity. They give greater importance to 

physical attractiveness of their sexual partner, report more arousal to male body features, 

and more interest in sexual encounters with masculine men during their follicular phase (pre-

ovulatory), in comparison to their luteal phase (post-ovulatory). For instance, women when 

fertile, are particularly interested in visual sexual stimuli like the subtle flexion of the arm 

muscles of an attractive man, which makes attractive and muscular men particularly 



interesting to women in a sexual way. However, if their sexual partner possesses these 

features, women don’t feel particularly attracted to other men who also do, whereas if their 

partner does not possess them, attraction towards other men is common in the fertile phase 

(71). In addition, women adopt a more short-term mating strategy and pursue partners with 

good genes in the fertile phase, and adopt a more long-term mating strategy and pursue 

commitment during the non-fertile phase (14, 71). 

A different study conducted on women during their follicular and luteal phases of the cycle 

showed that in the 24h after testing, women in the follicular phase reported more sexual 

fantasies and higher levels of arousal to erotic films (72), suggesting once again a 

predisposition to sexual behaviour in certain phases of the menstrual cycle. 

 

4.2.1 Sexual Fantasies 

 

Dawson S. and his team in another study investigated the role of the menstrual cycle in 

sexual fantasies and category-specificity of sexual interest using a hormonal measure to 

determine ovulation (73). As in the previous studies, sexual fantasies were more frequent 

during ovulation and the magnitude of arousal generated from it was also increased, which 

means that fantasies in the ovulatory phase are more arousing than in non-fertile phases. 

However, gender category-specificity of sexual fantasies did not increase. 48% of women 

were always category-specific across all menstrual cycle phases, reporting only male 

partner’s involvement. The remaining percentage stated fantasies with both their preferred 

sexual partner (male) and non-preferred (female) partners. Nevertheless, regarding these 

fantasies, the investigators noticed no change in the number of females during the different 

phases, in contrary to the number of males which significantly increased during ovulation. 

Therefore, during the ovulatory phase, women report engaging in more fantasies that 

include their preferred sexual partners (73). 

 



4.3 Emotional State 

 

On a different note, a relationship between emotions and women’s sexuality has also been 

found. Sexual desire was related to positive affect, although both varied in regards to 

allosexual behaviour. Libido, exclusively, was positively related to allosexual behaviour, 

whereas positive affect exclusively, was negatively related to allosexual behaviour. This 

supports the hypothesis that these two systems are involved in women’s sexual behaviour 

in different ways: one involving sexual arousal and mating behaviour and the other involving 

affection and attachment behaviour. The authors of this study conclude that this fact helps 

explain the emotions and motivations involved in sexual desire, since sometimes libido is 

positively related to sexual behaviour and, concomitantly, negatively related to attraction. 

(59) This duality had also been shown in a study that found that women in relationships with 

sexually less attractive men, were more likely to feel attracted to other men in the ovulatory 

phase (libido and affection acting independently) but not during the rest of the cycle (libido 

and affection acting together) (74).  

 

Studies conducted in this field highly suggest an important role of the different phases of the 

ovulatory cycle in sexual behaviour and activity, especially in sexual desire. These 

fluctuations are possibly due to variations in hormonal levels, which are known to occur 

throughout the cycle. 

 

5. Menopause and Libido 

The menopausal transition is a change in psychosocial and biological factors, that 

undeniably affect the sexual life of a woman. These factors vary from the presence of  

physical or psychological ill health, to the existence of a sexual partner, to partner’s age and 

health, to employment and even to negative attitudes toward menopause (75). In fact, 



relationship with the partner has particularly powerful effects. It is well documented that 

during menopause, there’s a drastic reduction in the levels of sex hormones, which leads to 

physiological alterations of the female body during the sexual response cycle, such as 

reduction in vaginal lubrication. Various studies stated a decrease in sex drive in 

menopausal women, both naturally and surgically induced, which doesn’t seem to be due 

to a decrease in androgen levels (58, 68). The amount of biologically active, which means 

free testosterone, is actually increased throughout the transition, due to a decrease in DHEA 

levels, which makes it unlikely to be the cause of a reduced sexual function (75). 

A study conducted in Australian-born women aged 45-55 years who lived in Melbourne, 

concluded that 42% of them in the early menopausal transition indicated sexual dysfunction 

compared to 88% of postmenopausal women at year 8 of follow-up. Correlation between 

androgen levels and decreased sexual function was not established, however low estradiol 

levels and decline in estradiol was related to a decline in SPEQ (Short Personal Experiences 

Questionnaire) levels which translates in a decline in sexual function (68). A different study 

conducted on the same sample of women reported a decrease in frequency of sexual 

activities and libido in postmenopausal women, that may be related to the increase in vaginal 

dyspareunia typical in the postmenopause period.  

In addition, hot flashes which are frequently felt by women in this transition, also impact 

quality of life, including sexual functioning. These hot flashes are a trigger for insomnia, 

which consequently reduces energy, having a negative impact on sexual function (75, 76). 

Tiredness, mood changes and anxiety, all symptoms of menopause, may as well contribute 

to loss of libido (68, 75). 

 

 



Conclusion 

Sexual desire is a pivotal component in sexuality and a fundamental characteristic in 

sexually active or sexually interested individuals. Women often struggle with lack of libido, 

which greatly diminishes the quality of life. Thus, comprehensively studying the biological 

factors underneath it would greatly increase the knowledge and possible future therapies for 

disorders of this nature. However, because sex drive is a combination and an interplay 

between various elements, the biological determinants, although of great importance, are 

hard to isolate and truly investigate. Psychosocial factors and current circumstances deeply 

affect libido and may even be the main problem in these disorders, making them an 

important target of therapy as well. 
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language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

Addition, deletion, or rearrangement of author names in the authorship of accepted
manuscripts
Before the accepted manuscript is published in an online issue
Requests to add or remove an author, or to rearrange the author names, must be sent to the Journal
Manager from the corresponding author of the accepted manuscript and must include:

https://www.elsevier.com/about/policies/publishing-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
http://www.who.int/gender-equity-rights/understanding/gender-definition/en/
https://www.nc3rs.org.uk/arrive-guidelines
http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
http://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/about/policies/sharing/preprint
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
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The reason the name should be added or removed or the author names rearranged. Written
confirmation (email, fax, letter) from all authors that they agree with the addition, removal or
rearrangement. In the case of addition or removal of authors, this includes confirmation from the
author being added or removed.

Requests that are not sent by the corresponding author will be forwarded by the Journal Manager to
the corresponding author, who must follow the procedure as described above. Note that:

Journal Managers will inform the Journal Editors of any such requests. Publication of the accepted
manuscript in an online issue is suspended until authorship has been agreed.

After the accepted manuscript is published in an online issue Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

Author contributions
For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

https://www.elsevier.com/authors/journal-authors/policies-and-ethics/credit-author-statement
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
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Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Open access
Please visit our Open Access page for more information.

Elsevier Researcher Academy
Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/pnp/

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

Genetic Association Studies
Progress in Neuro-Psychopharmacology & Biological Psychiatry is interested in Genetics/Association
studies that are replicable and generalizable. The following guidelines are offered in pursuit of this
goal. (1) Studies need to be sufficiently large. (2) Information about subject ethnicity, and how
it was determined, should be provided. The use of an analytic strategy that controls for potential
stratification, such as family-controlled association, or structured association, is encouraged. (3)
There must be a clear description of how the phenotype was ascertained. (4) Negative studies should
always include estimates of power.
Confirmation of the functional consequences of a common disease-associated variant is useful
information, but does not substitute for a rigorous demonstration of a statistically significant
association. Analysis of pathways or candidate regional analysis is encouraged over single gene
studies. Candidate gene studies must have strong positional or biological rationale or precedents in
the literature that motivate gene choice.
For studies of non-functional variants, there should generally be sufficiently dense marker coverage
to allow a relatively comprehensive analysis of common variants within a gene or genes. Analysis
of the extent of marker coverage using standard methods to assess linkage disequilibrium should
be presented. If rare variants are being tested, the same method of assessment (sequencing, copy
number assessment, etc.) should be used in both case and control groups.
We will consider both negative and positive association studies, as well as large replication studies.
Negative studies should be based on an attempt to replicate previous studies. Power calculations
considering reasonable effect sizes must be provided to show that the study had sufficient power to
be informative.

PREPARATION

https://www.elsevier.com/journals/progress-in-neuro-psychopharmacology-and-biological-psychiatry/0278-5846/open-access-options
https://researcheracademy.elsevier.com/
http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
http://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing
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NEW SUBMISSIONS
Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.
As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements
There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.
If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.
Divide the article into clearly defined sections.

Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Peer review
This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

REVISED SUBMISSIONS
Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

LaTeX
You are recommended to use the Elsevier article class elsarticle.cls to prepare your manuscript and
BibTeX to generate your bibliography.
Our LaTeX site has detailed submission instructions, templates and other information.

Article structure
Title
The title of the paper should be brief; no longer than 100 characters in length, and should capture
and communicate the key message of your research to a broader audience. To aid this, abbreviations,
unless familiar to a broad audience, should be avoided.

https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/submit-your-paper
http://www.ctan.org/tex-archive/macros/latex/contrib/elsarticle
http://www.bibtex.org
https://www.elsevier.com/latex
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Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Original research articles should be organized as follows:

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Methods
This section should contain explicit, concise descriptions of all procedures, materials and methods
used in the investigation to enable the reader to judge their accuracy, reproducibility, etc. To increase
clarity, headings should be used throughout. For example, the following subheadings, which should
be numbered, could be used:
Experimental articles: Animals, Drugs, Apparatus, Experimental procedure, and Statistical analysis.
Clinical articles: Patient population, Drug administration, Study design, Assessment instruments, and
Data analysis. Depending on the type of article they are preparing, authors could introduce any other
subheadings they find useful.

Results and statistical analyses
This section usually contains the experimental data, but no extended discussion of their significance.
The main statistical results should be reported under this section. The description of the statistical
results should include the proper statistical term (such as the F statistic) as well as the degrees of
freedom and the P value. The description of statistical results in the figure legends should be limited
to important post hoc comparisons. The results should be illustrated (figures and tables); data are
usually easier for readers to grasp if they are represented in graphic or tabular form, rather than
discursively. Graphic presentation of data is preferred. Data should not be needlessly repeated in text.
Sufficient data may allow interested but non-expert readers to judge the variability and reliability of
the results. The section should be well structured using appropriate subheadings.

The main statistical results should be reported in the Results section. The description of the statistical
results should include the proper statistical term (such as the F statistic) as well as the degrees of
freedom and the P value. The description of statistical results in the figure legends should be limited
to important post hoc comparisons. For example, you should report F value and degree of freedom
Anova F(x,y)= 5.67, p<0.05. For t-test t= -0.722, df =x, p =0.05. For Chi square Χ2=9.882, df=3
p=0.01, Χ2=9.882, df=3 p=0.017 etc).

Fisher's least significant differences (LSD) tests are not acceptable as they are too permissive. ANOVA
followed by an appropriate post-hoc test (ie Tukey-Kramer, etc) should be performed.

Discussion
This should be pertinent to the results. Speculative discussion is not discouraged provided it is based
on the data presented. The discussion should be as concise as possible and well structured, using
appropriate subheadings.

Conclusion
A short paragraph of conclusions (5 to 10 lines) should be included.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
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• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights
Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

https://www.elsevier.com/authors/journal-authors/highlights
https://www.elsevier.com/authors/journal-authors/graphical-abstract
https://webshop.elsevier.com/illustration-services/
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If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Drug nomenclature
Generic names should be used in text, tables and figures. Trade names and the name and city of their
manufacturer may be mentioned in parentheses in the first text reference to the drug, but should not
appear in titles, figures or tables. Chemical names could also be used. Code numbers could be given
in brackets. When a trade name is used, it should be capitalized; general or chemical names are not
capitalized. The chemical nature of new drugs must be given when known. The form of drug used in
calculations of doses (e.g., base or salt) should be indicated.

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.

A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
• Supply files that are too low in resolution.
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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Figure captions
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/progress-in-neuropsychopharmacology-and-biological-psychiatry
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
https://service.elsevier.com/app/answers/detail/a_id/26093
https://service.elsevier.com/app/answers/detail/a_id/26093
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Reference style
Text: All citations in the text should refer to:
1. Single author: the author's name (without initials, unless there is ambiguity) and the year of
publication;
2. Two authors: both authors' names and the year of publication;
3. Three or more authors: first author's name followed by 'et al.' and the year of publication.
Citations may be made directly (or parenthetically). Groups of references can be listed either first
alphabetically, then chronologically, or vice versa.
Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999)…. Or, as
demonstrated (Jones, 1999; Allan, 2000)… Kramer et al. (2010) have recently shown …'
List: References should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:
Reference to a journal publication:
Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2010. The art of writing a scientific article. J. Sci.
Commun. 163, 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.
Reference to a chapter in an edited book:
Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article, in: Jones, B.S.,
Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc., New York, pp. 281–304.
Reference to a website:
Cancer Research UK, 1975. Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ (accessed 13 March 2003).
Reference to a dataset:
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for Japanese oak
wilt disease and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/
xwj98nb39r.1.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to

https://www.issn.org/services/online-services/access-to-the-ltwa/
https://www.sciencedirect.com
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-resources/data-visualization
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supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data in Brief
You have the option of converting any or all parts of your supplementary or additional raw data into
one or multiple data articles, a new kind of article that houses and describes your data. Data articles
ensure that your data is actively reviewed, curated, formatted, indexed, given a DOI and publicly
available to all upon publication. You are encouraged to submit your article for Data in Brief as an
additional item directly alongside the revised version of your manuscript. If your research article is
accepted, your data article will automatically be transferred over to Data in Brief where it will be
editorially reviewed and published in the open access data journal, Data in Brief. Please note an open
access fee of 600 USD is payable for publication in Data in Brief. Full details can be found on the Data
in Brief website. Please use this template to write your Data in Brief.

Data statement
To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE
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Online proof correction
To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Author Services. Corresponding authors who have published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.
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