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ARTICLE INFO ABSTRACT
Article history: Background. - Many studies have found increased hypomanic scores in people in love. However, none
Received 24 January 2023 controlled for the presence of cyclothymic or hyperthymic temperaments. Our primary objective was to

Accepted 21 May 2023 test the hypothesis postulating that passionate love is similar to a hypomanic state while controlling for

the presence of a susceptible underlying temperament. Our secondary objective was to look for an
Keywords: association between hypomanic symptoms and love intensity as measured by the Passionate Love Scale.
Bipolar disorder Methods. - An online survey including the hypomanic check list-32 (HCL-32) and the passionate love
CydOthym'.C temperament scale (PLS) was administered to university students.

Hyperthymic temperament . . ..

Love Results. - Two-hundred and eighty-two responses were retained. The mean age of the participants was
Student 21.1 years (SD 2.8) and 62.1% (n = 175) were females. 74.6% of participants in love were found to have a
positive HCL-32 result as compared to 63.1% of participants who were not in love (p = 0.038). The
association remained significant and the difference more prominent after excluding people in whom a
hyperthymic or cyclothymic temperament was suspected (70.3% vs 45%; p = =0.025). A statistically
significant but weak correlation was found between the HCL-32 and PLS scores (Pearson correlation
coefficient r = 0.239; P = 0.005). The latter association was lost after excluding participants in whom a
hyperthymic or cyclothymic temperament was suspected.

Conclusions. — Love seems similar to hypomania, at least phenomenologically. It also seems that
hypomanic symptoms are linked to the state of love per se, rather than to its intensity. The positive
association between love and hypomania is also discussed from psychiatric, neurobiological, and
anthropological perspectives.

© 2023 Published by Elsevier Masson SAS.

RESUME
Mots clés : De nombreuses études ont trouvé une augmentation des scores hypomaniaques chez les personnes
f‘\mO}JF amoureuses. Cependant, aucune n’a controlé la présence de tempéraments cyclothymiques ou
it”dlam ) hyperthymiques. Notre objectif principal était de tester I'hypothése postulant que I'amour passionné
ypomanie

s’apparente a un état hypomaniaque tout en controlant la présence d’'un tempérament sous-jacent
sensible. Notre objectif secondaire était de rechercher une association entre les symptémes
hypomaniaques et I'intensité de I'amour telle que mesurée par la Passionate Love Scale.
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Méthodes. - Un sondage en ligne comprenant la liste de contréle hypomaniaque-32 (HCL-32) et
I'échelle d’amour passionné (PLS) a été administré aux étudiants d’université.

Résultats. - Deux cent quatre-vingt-deux réponses ont été retenues. L'age moyen des participants était
de 21,1 ans (ET 2,8) et 62,1 % (n=175) étaient des femmes. Et 74,6 % des participants amoureux ont
obtenu un résultat positif au HCL-32, contre 63,1 % des participants qui n’étaient pas amoureux
(p=0,038). L'association est restée significative et la différence plus importante aprés exclusion des
personnes chez qui un tempérament hyperthymique ou cyclothymique était suspecté (70,3 % vs 45 %;
p =0,025). Une corrélation statistiquement significative mais faible a été trouvée entre les scores HCL-
32 et PLS (coefficient de corrélation de Pearson r=0,239; p = 0,005). Cette derniére association a été
perdue aprés I'exclusion des participants chez qui un tempérament hyperthymique ou cyclothymique
était suspecté.

Conclusions. - L'amour semble similaire a I'hypomanie, du moins phénoménologiquement. Il semble
également que les symptomes hypomaniaques soient liés a I’état amoureux en soi, plutét qu'a son
intensité. L'association positive entre 'amour et 'hypomanie est également discutée d’'un point de vue
psychiatrique, neurobiologique et anthropologique.

© 2023 Publié par Elsevier Masson SAS.

1. Introduction

Some argue that the phenomenon of “love” has been present
long before it was named as such [1]. Anthropologic study of
166 cultures in search of passionate love was able to identify it in
147 of them [2]. Today, this should not come as a surprise, since
many studies have established a neurobiological basis for romantic
love [3-5]. Even more, one study has found no discernible
differences in activation of brain regions with respect to gender
or sexual orientation [6]. Hence, it might be that love is as universal
as mental disorders are.

The first paper [7] examining the resemblance between early-
stage romantic love and hypomania goes back to 2007. The authors
included one hundred and seven individuals (60 experiencing
early-stage intense romantic love, 13 in a less intense or longer
romantic relationship and 34 single) and excluded those with a
psychiatric morbidity. The means of Hypomanic Check-List-32
(HCL-32) score of the group of participants in early stage romantic
love was not statistically different from that of those diagnosed
with bipolar-II disorder in Angst et al. paper [8] (16.17 vs.
17.67 respectively). Of course, the mean age for the latter group
was 40 years, contrasting with the younger age of the adolescents
in love. Several studies followed, some also implicated adolescents
[7,9-11], while others included young adults [12,13].In all of them,
HCL-32 scores were consistently found higher in the group of
participants in love at the time of the study compared to those who
were not.

However, the aforementioned studies relied on a brief
questionnaire, consisting of 3 items only, modified from the
Yale-Brown Obsessive Compulsive Scale, to assess the intensity of
love. Moreover, they didn't control for the presence of a
cyclothymic or hyperthymic temperament which could bias the
HCL-32 score as well as constitute risk factors for bipolarity. Hence,
the previous findings might be in part explained by a subset of
participants at-risk for bipolar disorders, therefore confounding
the association between passionate love and hypomanic states.

1.1. Aims of this study

Our study aimed to test the hypothesis postulating that
passionate love is similar to a hypomanic state while controlling
for the presence of a susceptible underlying temperament. We also
looked for an association between hypomanic symptoms, and love
intensity using the elaborate Passionate Love Scale (PLS).

2. Patients and methods
2.1. Study population

The study was performed using an online survey. The
Psychiatric Hospital of the Cross ethical committee approved
the study protocol (HPC 025/2018). The questionnaire was sent to
all Notre Dame University (NDU) students. NDU is a Lebanese
private Catholic institution of higher education, adopting the
American system of education. Participants were provided with
information regarding the study via a brief paragraph that
identifies the principal investigators of the study and its goals.
They were also informed that participation was optional.
Participants then completed the survey anonymously. The survey
was administered in English as all of this university students were
English-educated and both the PLS and HCL-32 lack a validated
Arabic version. We chose to exclude medical and psychology
students since their knowledge of hypomania and mania might
bias their answers. The survey was sent on September 2018 and
resent in November 2018 to students who failed to reply.

2.2. Tools

2.2.1. General questionnaire

Participants were asked about their age, sex and if they are
currently in love. If the latter was true, they were asked if they are
in a relationship with the person they are in love with, since being
uninvolved in a relationship with a loved one might induce
depressive symptoms. The survey also inquired about the duration
of the relationship.

2.2.2. Hypomanic check list (HCL-32)

The hypomanic check list was developed by Angst et al. in order
to screen for hypomanic symptoms [8]. The HCL-32 has an 80%
sensitivity in detecting bipolarity when a cut-off of 14 is used [8]. It
includes 32 items that require Yes/No answers. The check-list of
HCL-32 was used to identify any hypomanic symptoms experi-
enced by the participants in the 4 weeks prior to the questionnaire
completion.

2.2.3. Identification of individuals with hyperthymic/cyclothymic
temperament patterns

The second question of the full HCL-32 questionnaire aims to
compare the average level of energy and mood of the participant to
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other people in general. If the participant’s mood was reported as
generally higher than other people, he/she was considered as
having a hyperthymic temperament pattern. If their mood
repeatedly showed periods of ups and downs, they were
considered as having a cyclothymic temperament pattern.

2.2.4. Passionate love scale (PLS)

Participants who were in love were also asked to fill the PLS.
We used the most common form of the PLS which is a widely
used valid and reliable 15-items questionnaire (coefficient
alpha = 0.91) [14]. The participants were asked to rate on a scale
from 1 to 9 how true each of the 15 statements is to them,
thereby covering the emotional, behavioral and cognitive
components of love. A final total score, ranging from 15 to
135, aims to determine the intensity of passionate love, with a
higher score indicating a higher intensity.

2.2.5. Statistical analysis

The databases were transferred on a spreadsheet file from
Windows - Excel 2016. All statistical analyses were conducted
using SPSS® 24.0 (IBM Corporation, Armonk NY, USA). Descriptive
statistics consisted of means with standard deviations and counts
with percentages to describe continuous and categorical variables
respectively. HCL-32 was computed both as a continuous score and
as a binary variable using the cut-off of 14. Concerning the
bivariate analysis, Chi? (x?) test was used to assess the relationship
between categorical variables. We used the student’s t-test to
compare means between two groups. The Pearson’s correlation
coefficient was also used to assess the strength and direction of
association between two continuous variables. We performed the
bivariate analysis both before and after excluding participants with
hyperthymic and cyclothymic temperaments pattern. Multivari-
able linear regression was used to control for age and gender when
comparing HCL-32 scores between participants in and not in love,
and was performed after excluding individuals with hyperthymic
and cyclothymic temperaments from the analysis. The level of
significance alpha was fixed a 5%.

3. Results

The survey was initially sent to 5295 university students. The
first wave resulted in 259 responses and the second wave in 68. A
total of 327 responses were received. After eliminating surveys
with missing data, a total of 282 participants’ responses were
retained.

The age of the participants ranged from 17 to 34 years with a
mean of 21.1 (SD 2.8). The majority of respondents were females
(n=175; 62.1%). Almost half of the participants (n=138; 49.1%)
reported being in love at the time of the survey, the majority of
which were in a relationship with their loved ones (n = 105; 76.1%).
The mean duration of the relationship was 23.2 months (SD 24)
and its median was 16 months. These participants had a mean
score of 112.5 (SD18.7) on the PLS, indicating very intense, even
reckless love levels.

3.1. Association between the state of being in love and hypomanic
symptoms before excluding participants with hyperthymic and
cyclothymic temperaments patterns

Participants in love at the time of the interview were found to
have an average HCL-32 score of 16.70 (SD 5.2) whereas those who
were not had an average score of 14.88 (SD 5.2). This difference was
statistically significant (P = 0.005; CI [-3; —0.5]).

Similarly, 74.6% of the participants in love and 63.1% of those
who were not, had a score of 14 and above on the HCL-32.
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Statistical analysis revealed a significant difference between these
2 groups (x?=4.31; Df=1; P=0.038).

Among participants who were in love, we did not find any
significant difference of HCL-32 scores between those who were
and those who were not in a relationship with their loved one
[16.76 (4.4) vs 16.48 (7.4); P=0.793].

3.2. Association between the state of being in love and hypomanic
symptoms after excluding participants with hyperthymic and
cyclothymic temperaments patterns

Individuals with hyperthymic and cyclothymic temperaments
patterns did not differ from the rest of the participants with
regards to age, gender and whether they were in love at the time of
the study.

The association between the state of being in love and HCL-32
score remained significant after excluding participants in whom a
cyclothymic or a hyperthymic temperament were suspected. Fig. 1
illustrates the proportion difference of participants who scored
positively on the HCL-32 (score > 14) depending on whether they
are or aren’t in love, before and after excluding individuals with a
cyclothymic or hyperthymic temperaments.

Additionally, compared to the baseline analysis, the exclusion
of participants with hyperthymic and cyclothymic temperaments
yielded a more significant difference in the average HCL-32 score
(15.86 (4.7) vs 12 (5.5); P=0.001; CI [-6.1; —1.5]). The difference
between the two groups remained significant after adjusting for
age and gender (see supplementary Table 1).

3.3. Association between HCL-32 score and the intensity of love as
measured by the PLS

A statistically significant but weak correlation was found
between the HCL-32 and PLS scores (Pearson’s correlation
coefficient r=0.239; p=0.005). The association was no longer
significant (p=0.32) when participants with hyperthymic or
cyclothymic temperaments patterns were excluded.

4. Discussion

Our study primarily aimed to test the hypothesis postulating
that passionate love is symptomatologically close to a hypomanic
state while controlling for the presence of a hyperthymic or
cyclothymic temperament, which could bias the HCL-32 score and/
or present a susceptibility factor for the development of bipolar
disorder. We here report a positive association between the state of
being in love and hypomanic symptoms, both when using the HCL-
32 score as a continuous or binary variable. Contrary to our
expectations, we found a greater difference of positive hypomanic
screens after excluding participants with cyclothymic and hyper-
thymic temperaments, with greater proportion of individuals with
hypomanic states among people in love. This increased gap is
mainly accounted for by the decreased proportion of participants
with positive HCL-32 in the not in love group (see Fig. 1). It is
possible that the exclusion of individuals with susceptible
temperaments, refined the analysis by excluding, at least partially,
hypomanic traits, without affecting state hypomanic symptoms
caused by the condition of being in love.

Our secondary objective was to look for an association between
hypomanic symptoms and passionate love intensity. We found a
weak but statistically significant correlation between the intensity
of love as measured by the PLS and the severity of hypomanic
symptoms. However, this association was lost when participants
with hyperthymic or cyclothymic temperaments patterns were
excluded. It seems that hypomanic symptoms are linked to the
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Positive HCL-32 (%) after exclusion of hyperthymicand cyclothymic
temperaments (p=0.025)

Positive HCL-32 (%) before exclusion of hyperthymicand cyclothymic

temperaments (p=0.038)

Figure 1. Comparison of the proportion of participants who scored positively on the HCL-32 depending on whether they are or aren’t in love, before and after excluding

individuals with a cyclothymic or hyperthymic temperaments.

state of love per se, rather than to its intensity. Alternatively, power
might have been lost by limiting the number of subjects in the
sensitivity analysis.

In what follows, we will venture to explain the positive
association between love and hypomania by elucidating the
symptomatologic similarities between the two states, discussing a
hypothetical bidirectional link between love and hypomania and
shedding light on their neurobiological commonalities.

5. High on Love

“No wonder lovers talk all night or walk till dawn, write
extravagant poetry and self-revealing e-mails, cross continents or
oceans to hug for just a weekend, change jobs or lifestyles, even die
for one another. Drenched in chemicals that bestow focus, stamina
and vigor, and driven by the motivating engine of the brain, lovers
succumb to a Herculean courting urge. Helen Fisher

Fisher and al. [15] brought together a detailed list of
12 characteristics of romantic love, of which four are relevant to
this article:

e “Labile psychophysiological responses to the loved one includ-
ing exhilaration, euphoria, buoyance, spiritual feelings, feelings
of fusion with the loved person, increased energy, sleeplessness,
loss of appetite, ...

e Reordering of daily priorities. . .including changing one’s cloth-
ing, mannerisms, habits, or values;

e Sexual desire. ..

e The feeling that one’s romantic passion is involuntary and
uncontrollable.”

Reynaud et al. [16] also mention “irrational gaiety” and
“absence of recognition of possible adverse consequences”.

These observations are consistent with criteria A, B1, B2, B6, and
B7 of the DSM 5 definition of hypomania [17]. It is also interesting
to add that, albeit controversies on whether love is an emotion [18]
or a motivation [19], criterion A alludes that hypomania is both:
elevated, expansive, or irritable mood AND persistently increased
activity or energy.

6. The Link
6.1. Love following Hypomania

In searching for behavioral indicators of bipolar II disorder,
Akiskal found that 3 or more failed marriages correlate with an
increased risk of bipolarity [20]. Clearly, this implies that bipolar
disorder is associated with a high rate of divorce. However, three
divorces require three marriages which in turn require falling in
love, at least 3 times. In fact, it is passionate love that is prevailing
while companionate love is repeatedly failing. Given the increased
sociability, hyper-sexuality and heightened need for intimacy, a
romantic involvement during a hypomania would not come as a
surprise (21] but what about the opposite scenario?

6.2. Hypomania following Love

Independently of baseline manic symptoms, a goal attainment
event such as starting a creative project or studying for one’s final
exams predicts subsequent sub-syndromal manic symptoms in
bipolar I patients [22,23]. Even more, the magnitude of the event
affects the level of mania [23]. In softer bipolar patients (bipolar II
and cyclothymia), the odds of a goal-striving life event triggering a
hypomanic episode was found equal to 41.92 after adjusting for
age as well as for baseline depressive and hypomanic symptoms
[24].

If one considers a goal attainment event such as a new romance,
an increase in manic symptoms would be expected, hence, ecstasy,
increased activity and motivation- what usually defines passionate
love. In fact, stress appears to facilitate love initiation, and high
levels of cortisol have been consistently associated with early stage
romantic love [25-27].

Falling in love has not only been identified among possible
triggers of hypomania/mania, it has also scored higher than the
other triggers with respect to the frequency of precipitating such
episodes [28]. One question remains to be answered. How does
love trigger hypomania/mania?

According to the Behavioral Activation System (BAS) dysregu-
lation theory (29), patients suffering from bipolarity are more
prone to excess activation of the BAS in response to events where
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goal striving or goal attainment are implicated. This hyperactiva-
tion translates into hypomanic and manic symptoms [24]. Al-
though the eliciting stimulus is relevant, it is the dysregulation of
motivational and affective systems that characterize bipolar
individuals, and results in a “spiral” of “increasing positive affect
and continued goal seeking” [22].

Similarly, since bipolar disorder is associated with more intense
positive emotionality [30], love might set off hypomania by
disrupting the emotional homeostasis [28].

6.3. Neurobiology

“Probably the nature has created this sort of transitory madness
in order to render human beings more open and prone towards not
related individuals...” [31].

6.4. Neurotransmitters

Bipolar mania is hypothetically related to a decrease in
serotonin transmission contrasting with an increase in dopamine
and norepinephrine [32-34]. In 1998, Fisher [15] hypothesized
that the state of love might be related to a high dopamine and
noradrenalin level, and to a low serotonin level.

Functional MRI studies repeatedly [3,4,35] confirmed that
dopamine is involved in early-stage romantic love. Additionally,
lower than normal platelet serotonin were reported in subjects
who were in love [36]. Moreover, Kurup et al. [37] observed that
those persons who are more likely to fall in love have higher levels
of tyrosine and its catabolites, including dopamine and noradren-
aline, as well as lower levels of tryptophan and its catabolites,
including serotonin, than those who are not prone to fall in love.

6.5. From Neurotransmitters to Neural systems

There is no neural system that is specially designated for love
[38]. The latter rather activates a dopamine rich center, consisting
of the ventral tegmental area (VTA), caudate, putamen and
hypothalamus, which extends to cerebral and cerebellar areas [6].

In early-stage romantic love, the activation of the VTA and
caudate nucleus [3,38], that are also involved in reward and
motivation has two implications. First, it means that love shares a
common neural pathway with other euphoric states [3]. Second, it
implies that love mobilizes a motivational system, thereby
energizing behavior. This could be equivalent to activating the
BAS which also functions via dopamine [29]. Additionally, since
serotonin is involved in the behavioral inhibition system (BIS), a
low level would implicate a dysregulation in behavior inhibition
[39]. By disrupting the balance of these two systems, love possibly
produces the aforementioned hypomanic symptomatology.

7. Limitations

This study has a few limitations. Firstly, it is based on self-
report. Secondly, while our study controlled for the presence of a
hyperthymic or cyclothymic temperament, the assessment of the
latter was not based on the Temperament Evaluation of Memphis,
Pisa and San Diego Autoquestionnaire (TEMPS-A). Additionally, it
failed to control for other susceptibility factors for bipolar disorder
or other temperaments. Thirdly, the 3™ item of the PLS “I feel
happy when I'm doing something to make the person I love happy”
overlaps with the HCL-32. However, this does not apply to the
remaining 14 items. Finally, the presence of hypomanic symptoms
does not necessarily allude to a bipolar disorder. However, a
bipolar diagnosis should not systematically be excluded if it
coincided with falling in love. Bruchmiiller and Meyer investigated
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misdiagnosis of bipolar disorder due to the presence of an
understandable explanation (falling in love) among 185 psycho-
therapists and found that the presence of a love relationship does
affect the diagnostic decision, a common error to be avoided [21].

8. Conclusion

A positive association has consistently been found between love
and hypomania. This correlation was still significant even after
controlling for hyperthymic and cyclothymic temperament
patterns. There are certainly common neural circuits and neuro-
transmitters underlying the two phenomena, namely with the
involvement of the dopamine secreting VTA and the caudate.
However, a hypomanic state is usually associated with some
degree of functional impairment, hence, love might be the closest
non-drug related experience to hypomania. And while it is possible
that falling in love can induce a hypomanic state in susceptible
individuals, and that hypomania might facilitate falling in love, it
would be too simplistic to limit the relationship between love and
hypomania to this explanation. For the moment, we can confirm
that, at least phenomenologically, love is similar to hypomania.
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Appendix 1. Supplementary Table 1 Multivariable linear
regression to test the association of hypomanic symptoms with
the state of love while adjusting for age and gender; OR = odds
ratio; R square = 0.14; ANOVA P =0.009

P-value OR Confidence

interval

Variables

Lower Upper
limit limit

Are you currently in love?  0.001 4.06 1.66 6.45

Age 0.858 -0.04 -05 0.42
Gender 0.271 -133 -3.73 1.06
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