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Abstract

Premenstrual Syndrome (PMS) is characterized by the occurrence of 
physical and psychological symptoms during the luteal phase of almost every 
menstrual cycle. These symptoms disappear at the beginning of menstruation, 
and a symptom-free period of at least a week ensues. Importantly, the severity 
or impact of symptoms must cause a significant impairment in woman’s life. 
This case presents a nicotine dependent woman who loses control on nicotine 
use during the luteal phase. The nicotine use increases during this phase, and 
it decreases at the start of the menstruation. 

It is important that doctors of addiction and family doctors are aware of the 
increase of nicotine desire in the luteal phase of women suffering from PMS.

Keywords: Nicotine; Premenstrual syndrome; Premenstrual dysphoric 
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and at this moment she has been stable for six years. Currently, she is 
using a daily dose of 40 mg ‘citalopram’ mainly to stabilize her mood 
variations. 

She started smoking around the age of thirteen. In the first 
three years she only sporadically smoked cigarettes. Afterwards, she 
smoked on average five cigarettes per day until the age of 37 years. 
In this period, she attempted to quit smoking several times being 
successful three years ago. During these last three years she did not 
smoke cigarettes at all. However, a couple of months ago she started 
again smoking four to five cigarettes a day on average. A week before 
her menstruation the patient experiences considerably more craving 
for cigarettes. During this period she smokes on average seven to ten 
cigarettes a day. 

Her menarche was at the age of eleven. She always has had a 
regular cycle. In the week before her menstruation, she complains 
about a bloated feeling in her abdomen and tender breasts. 
Furthermore, she reports feelings of being very irritable, moody, 
emotional, labile, lacking energy, and rapid tantrums and crying. 
Her period generally takes five days with normal blood loss. During 
the first days she experiences many complaints, like pain in back and 
belly, tender breasts, mood swings and energy loss. She is never been 
pregnant. She is sexual active, and she is not using contraception, her 
husband is sterilized.

Discussion
PMS has been defined in many ways. The International Society 

of Premenstrual Disorders intended to develop a broad excepted, 
but well-described definition [6]. The definition enables better 
understanding of this very common, but poorly understood disease. 
Because of its chronic character the impact of PMS on psychosocial 
and social functioning is comparable with the impact of a depressive 
disorder [7]. PMS is a relative frequent occurring syndrome. In 
recent national population research, 12% of the women reported 
premenstrual complaints that displayed a negative effect on their 

Introduction
Approximately, one fifth of all Dutch adults reported smoking 

on regular basis, of which less than half were female [1]. In general, 
gender-specific differences exist in addiction. A growing number of 
adolescent women abuse nicotine. Among women aged 14 to 24, 
nicotine dependence lies at 18.5%, which is comparable to 19.1% 
among men who are diagnosed as nicotine dependent. Women 
smoke fewer cigarettes and more “light” products. Metabolism of 
nicotine is faster in women than in men. Cotinine (a metabolite 
of nicotine) levels are lower in women. A special issue for women 
is the regulation of their weight via smoking [2]. Women are more 
likely to rely on cigarettes to cope with stress and negative emotions 
[3,4]. They tend to relapse in situation involving negative emotions, 
conflicts and stress, while men tend to relapse in positive situations, 
such as social events [5]. 

Whether Premenstrual Syndrome (PMS) could trigger nicotine 
abuse or relapse has been inadequately described in the literature. In 
this case study we present a patient with PMS and difficulties quitting 
smoking. 

Case Report
Patient F, a female of forty years old, has been smoking more than 

half of her life, experiencing increased craving for cigarettes during 
her premenstrual period.

Her childhood was characterized by a lack of boundaries and 
clear rules after her parents divorced when she was six years old. She 
and her sister were raised by their father. He suddenly died from 
heart problems when she was 21 years. After his death, she started 
to experience feelings of anxiety and panic attacks for which she 
eventually got ‘citalopram’. In this period she felt very vulnerable and 
found it difficult to keep upright in a social society. Therefore, she 
also used ‘alprazolam’ for a long period of time to regulate her panic 
attacks. During many years she had contact with different counsellors, 
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daily functioning [8]. In the Netherlands, PMS is reported in 3-5% 
of all fertile aged women [7]. Since the definition of PMS describes 
a cyclic complaint pattern, one should assure the patient maintains 
a daily complaint diary during two menstruation cycles to be able to 
diagnose. Although the diagnostic procedure is intensive, it is worth 
the effort. 

The etiology of PMS and Premenstrual Dysphoric Disorders 
(PMDD) is unknown, but most likely there is an abnormal, intensified 
reaction on physiological hormonal fluctuations. A strong genetic 
predisposition for PMS is demonstrated in a large twin cohort [9]. 

In the eighties the diagnostic criteria for PMS where incorporated 
in the Diagnostic and Statistical Manual III (DSM III). In the DSM-
IV the PMDD is also described [10].

The criteria for the diagnosis PMDD are mentioned in the DSM-
IV R. The DSM-5 has a trial period of two years in Holland. No main 
changes were made about PMDD in the DSM-5.

The criteria for the diagnosis PMDD are presented in (Table 
1). In most menstruation cycles during the last year, at least five of 
the following symptoms have to be present during the major part 
of the week of the luteal phase which persists during the start of the 
menstruation.

The first three criteria need to confirm by prospective daily 
reporting during at least two consecutive menstruation cycles. 

Although there are underlying endocrinological changes during 
the menstrual cycle, these have never been shown to have a causal 
relationship with the symptoms of PMS/PMDD. The etiology of 
PMS/PMDD remains unknown, but the symptoms are most likely 
an abnormal reaction to physiological hormonal fluctuations. Usually 
PMS/PMDD symptoms appear after the age of 30 and after childbirth 
[11]. In the absence of a biological marker for PMS/PMDD, the 
diagnosis is a clinical one by means of a structured symptom checklist 
that patients have to keep record of during at least 2 menstrual cycles. 
The cyclical nature of the complaints seems more important than 
the exact description of symptoms. There are no specific criteria 
regarding the severity of premenstrual symptoms, which makes an 
endocrinological diagnosis of PMS/PMDD difficult.

The effects of nicotine are mediated by binding to nicotinic 

acetylcholine receptors in the brains. This binding activates these 
receptors, which results in the release of various neurotransmitters 
and hormones which are responsible for the behavioral effects 
associated with smoking [12]. Dopamine is one of the most 
important neurotransmitters which is activated by nicotine, because 
it is responsible for the pleasurable (rewarding) effects. Nicotine 
modulates the release of glutamate, which facilitates the release 
of dopamine. Nicotine also influences the release of Gamma-
Aminobutyric Acid (GABA), which inhibits the dopamine release in 
turn. Furthermore, nicotine stimulates the release of serotonin, which 
is involved in the regulation of mood, impulse control, hunger and 
aggression. Reduced amounts of serotonin associated with depression 
and different behavioral characteristics leads to an increased risk 
to start smoking, nicotine addiction and problems to stop smoking 
(including neurosis, novelty seeking and anxiety-related personality 
traits). By chronic exposure to nicotine, the body develops a tolerance 
against the release of a large portion of these neuro-chemicals. In the 
absence of nicotine, this leads to a relative deficiency status, which 
is characterized by symptoms that are opposite to the acute effects 
of nicotine. In addition, the GABA-mediated inhibition becomes 
less, while glutamate-mediated stimulation persists, and thus, the 
irritability of dopamine neurons increases the sensitivity to nicotine 
[13].

A number of research results support the assumption that there is 
a provoked hormonal response with PMS. First, the relation between 
hormonal changes during the cycle and PMS has a conditional 
character and no causal character [14]. Before puberty, during 
pregnancy and after the menopause PMS does not occur. Second, 
there is a plausible theoretical explanation: hormone fluctuations 
of estrogens and progesterone during the cycle initiate changes in 
the opioid, the aminobutyric acid (GABA) and the serotoninergic 
system [15,16]. A strong reaction of one or more of these systems on 
physiologic hormone fluctuations can explain the symptoms of PMS. 
Last, serotonin seems to play a key role herein. In comparison with 
control groups, PMS-patients in their luteal phase have decreased 
serotonin serum, decreased adoption of serotonin in platelets and 
increased liquor levels of 5- Hydroxyindole Acetic Acid (5-HIAA), 
the breakdown product of serotonin [17].

Research suggests that men smoke primarily for pharmacological 

The DSM-IV criteria for the diagnosis of PMDD

1 Depressive disorder

2 Anxiety or tension

3 Lability

4 Irritability

5 Reduced interest in ordinary activities

6 Concentration problems

7 Lack of energy

8 Reduced or increased appetite

9 Hypersomnia or insomnia

10 Feeling of not being able to cope (‘overwhelmed’)

11 Other physical symptoms, for example a tense feeling in the breasts  symptoms that interfere with work, school, social activities and relations, symptoms are 
no expression of another disorder.

Table 1: DSM-IV Criteria for the diagnosis of Premenstrual Dysphoric Disorders (PMDD).
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reinforcement provided by nicotine, whereas women smoke primarily 
for psychological reinforcement obtained through social interaction 
and tension reduction [18,19].

A growing literature indicates that women are less likely than 
men to quit smoking successfully [20,21]. Identified barriers to quit 
smoking for women include negative affect [22,23], lack of social 
support [23], and weight concerns [24,25]. Heightened craving and 
cue reactivity during the follicular phase may in part reflect underlying 
hormonal activity. Fluctuations in estrogen and progesterone levels 
across the menstrual cycle may play a key role in modulating craving. 
Administration of progesterone during the follicular phase attenuates 
craving for cigarettes in female smokers [26]. This is congruent with 
basic science [27] and clinical research [28] examining cocaine use 
and ovarian hormone levels, which suggests that progesterone reduces 
cocaine cue reactivity and intake. To clarify the possible relationship 
between ovarian hormones and craving/cue reactivity. 

Several barriers to smoking cessation appear to be more 
pronounced in women than in men. These include low confidence 
in quitting [29,30], smoking to relieve negative affect [31,32], fear 
of gaining weight after quitting [33,34] and higher rates of current 
and past depression [22,35]. Although inconsistent and conflicting 
is emerging on whether sex steroid hormones estradiol and 
progesterone, which fluctuate throughout the menstrual cycle, may 
have a role. Some studies on smoking behavior report smoking rates 
to be higher during menses [36] and luteal phases [37,38] of the cycle, 
whereas other studies report no phase effect [39,40].

Women could achieve greater success in smoking cessation 
interventions if the initial quit attempt coincided with the follicular 
phase (i.e., preovulatory phase) of their menstrual cycle rather than 
the luteal phase (i.e., premenstrual). Better treatment outcomes can 
be achieved by scheduling quit dates to coincide with the follicular 
phase of the menstrual cycle in female smokers [41]. 

Conclusion
The described case illustrates the relation between PMS and 

tobacco addiction. In practice we have seen the relevance of possible 
self-medication with opioids in women with premenstrual symptoms 
[42]. A growing body of research suggests that nicotine withdrawal 
and cigarette craving may vary across the menstrual cycle and that the 
luteal phase of the cycle may be associated with increases in each. This 
potential relationship suggests that careful timing of quit attempts 
during the menstrual cycle may improve initial success at abstinence 
[43]. 

In addition, it is important to make this form of comorbidity to 
the attention of physician’s addiction.

It appears relevant to educate addiction specialists about comorbid 
PMS/PMDD and nicotine dependence so that women with this 
comorbidity are properly treated. If withdrawal is heightened within 
the luteal phase of the menstrual cycle, the timing of quit attempts 
during lower risk phases of the menstrual cycle (i.e., follicular phase) 
would increase the likelihood of successful cessation.

The available data did not allow us to account for premenstrual 
symptoms in the association of withdrawal and menstrual cycle phase. 
It will be important for future work to clarify the role of premenstrual 

symptoms in the association between withdrawal and menstrual cycle 
phase. In addition, future studies should also examine the impact 
of successful treatment of premenstrual symptoms on cessation 
outcomes [44].
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