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Abstract

Introduction: Climate change is a global phenomenon that affects various aspects of our lives, from the
environment to our physical health. However, its impact on mental health, particularly on conditions like
bipolar disorder, has gained increasing attention in recent years and several studies have suggested a
correlation between seasonal changes and the nature of episodes during relapses.

Methods: This is a descriptive retrospective study of a sample of 100 Tunisian patients with bipolar disorder
type | to investigate the influence of climatic factors on the evolutionary profile of bipolar disorder in order to
determine the distribution of depressive and manic episodes based on the season of relapses. A pre-
established form containing socio-demographic and clinical data was completed. All patients gave oral
consent.

Results: The findings indicate a tendency for manic relapses during spring-summer and depressive
episodes during autumn-winter. This observation is supported by the monthly distribution of relapses,
showing a prevalence of manic relapses during warm months and depressive episodes during cold months.
Over a period of ten years, the analysis of 230 thymic episodes confirms this trend, highlighting the
prevalence of manic episodes during hot season and depressive episodes during cold season.

Discussion: Despite the limitations of this study, such as sample size, the results suggest a potential
seasonal influence on the evolutionary profile of bipolar disorder type I. Our results are conform to literature.

Conclusion: Climate changes have been very marked in last years and their consequences on mental health
are becoming increasingly known. Taking this into account could contribute to the development of a more
appropriate and targeted care for patients suffering from psychiatric disorders, and in particular in the case
of bipolar disorder.
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reported in several studies on populations in the
northern hemisphere since the majority of studies
indicated that hospitalizations for a manic episode
peaked in spring season [8, 9].

Introduction

Seasons influence various biological pathways,
including gene transcription and neurotransmitters
[1,2]. As a result, seasonal change has an impact on
a wide range of diseases, not only physical, but also
mental diseases [3]. Indeed, it has an impact on mood
and this has been the subject of several studies [4.5].

In this regard, we have undertaken a descriptive
retrospective study of a sample of 100 Tunisian
patients with bipolar disorder type | to study the
influence of climate factors on the evolutionary profile
of this disorder by determining the distribution of
depressive and manic episodes according to the
season of relapse.

Some authors from the southern hemisphere have
shown that blacks have a higher rate of manic
symptoms compared to other ethnic groups [6].
Similarly, Douki et al. [7] had observed that the
hospital incidence of manic episodes strictly matched
photoperiod variations. In addition, the impact of
climate on the evolution of bipolar disorder has been
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Materials and methods
Research Design

This is a retrospective study of patients who visited
the private clinic between 1 January 2021 and 31
December 2023. All patients included in the study had
a diagnosis of Bipolar | disorder according to DSM-5
criteria.

The criteria for non-inclusion of patients were the
presence of major cognitive impairment or mental
retardation, bipolar disorder evolution is less than 10
years, while excluding patients whose certain
information could not be collected.

Instrument for Data Collection

Informed consent was obtained from all subjects
enrolled.

Sociodemographic and clinical data including age,
sex, marital status, professional status, thymic
relapse were recorded for all patients.

Data Analysis

The data were analyzed by the Excel program.

Results
1/ Sociodemographic data

Our sample consisted of 52 males and 48 females, 57
of whom were single, 26 married, 8 divorced and 9
widows.

The average age of the sample was 40.8 years with
a minimum age of 18 and a maximum age of 66. As
regards professional status, the sample consisted of
54 working patients and 46 non-working.

2/ Monthly thymic relapse distribution:

In our study, we have divided the thymic episodes
according to the season of occurrence: the spring-
summer season () and the autumn-winter season (11).

a/ Monthly distribution of the last thymic relapse:

Regarding recent thymic relapses, manic episodes
occurred significantly more frequently during the
spring-summer season (mania 1) than during the
autumn-winter season (mania II) (52 versus 10;
p<0,001).

Similarly, we found more depressive episodes that
occurred during the autumn-winter season
(depression I1) than during the spring-summer season
(Depression 1) (31 versus 7; p<0,001).

Fig 1: Monthly distribution of the last thymic episode
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Fig 1 shows the monthly distribution of the last thymic episode
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b/ Monthly distribution of thymic relapses over the last ten years:

During the last ten years, we have recorded 230 thymic episodes with the following distribution: Mania 1=101
versus Mania 11=40; and depression 11=61 versus depression 1=28.
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Fig 2: Monthly distribution of thymic episodes in the last
10 years
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Fig 2 illustrates the predominance of manic episodes during the hot spring-summer period of the year as opposed to depressive episodes
that are predominant during the cold autumn-winter period with low temperatures (respectively; p<0,00011 and p <0.00011).

Discussion

Our study showed that manic relapses occurred more
frequently during the spring-summer period, as
opposed to depressive relapse that is more common
during the autumn-winter period.

Our results were consistent with those of Faedda et
al. [10] which determined 2 seasonal patterns:

* Type A: depression in autumn-winter + mania and
hypomania in spring-summer

» Type B: depression in spring-summer + mania and
hypomania in autumn-winter

According to them, pattern A is more common in
bipolar patients, and they found two monthly peaks of
manic and depressive episodes in April and
September, respectively. Similarly, Szabo et al. [11]
and Myers et al. [12] reported a recrudescence of
manic episodes in spring and summer. Also, in
Australia, Mullder et al. [13] identified manic peaks in
summer and spring.

For depression, Rihmer et al. [14] recorded a peak in
winter and Silverstone et a. [15] saw a peaking in
autumn.

With regard to affective disorders (major depression,
type | and type Il bipolar disorder), several authors
have found that manic and hypomanic episodes
typically peak in spring/summer with a minor peaks in
autumn, while depressive episodes peak during
winter and mixed episodes reach their peaks in early
spring or mid/end summer [9, 16].

In fact, DOUKI et al. [17], by studying a bipolar
population recruited at the psychiatric hospital,
demonstrated that the incidence of mania follows and

is consistent with monthly changes in temperature
and length of the photoperiod.

In this context, Cho et al. found that there is
hypersensitivity of circadian rhythms to light in
patients with seasonal depressive disorder and
bipolar disorder, as well as in individuals at risk of
developing bipolar disturbance compared to healthy
control subjects [18].

Some studies have suggested a correlation between
seasonal changes and bipolar episodes onset. Bauer
et al. [19] found that people with bipolar disorder may
have a seasonal pattern in the occurrence of manic
or depressive episodes. As a result, sunlight,
temperature and length of the day can influence
circadian rhythms, potentially triggering mood swings
in sensitive individuals [19].

In addition, rising temperatures due to global warming
and increased frequency of extreme weather events
can contribute to increased anxiety and agitation in
people with bipolar disorder. In fact, Hayes et al. [20]
pointed out that exposure to extreme heat could
aggravate the symptoms of mania and increase the
risk of hospitalization in people with bipolar disorder
[20].

Actually, people with bipolar disorder can be
vulnerable to the psychological impact of climate-
related events. Indeed, Obradovich et al. [21] have
demonstrated an association between exposure to
climate disasters and increased hospitalizations for
mood disorders, including bipolar disorder.

This finding could be explained by the results of
Nathan et al. [22]. They compared three groups of
patients: one group of bipolar patients, a group of
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patients with seasonal affective disorder, and a last
group with major depressive disorder.
Hypersensitivity to light as a result of suppression of
melatonin secretion was noted in patients with bipolar
and seasonal affective disorder; whereas patients
with major depressive disorder did not have this
hypersensibility. Other authors have shown that
bipolar euthymic patients also don’t have this
hypersensitivity to light [23].

Such a role of melatonin has been advanced by other
researchers by suggesting that the luminosity and
increased hours of sunlight (photoperiode) lead to a
“suppression” of melotonin and the increase of mania
levels [24]. Similarly, Nurnberger et al. [25] have
invoked a possible melatoninergic dysfunction. Light
therapy and melatonin could therefore be promising
in the treatment of manic episode [26] and seasonal
depression [27].

In a recent paper, Zhang and Volkow highlighted the
important role of the dopamine (DA) and serotonin (5-
HT) systems in seasonal fluctuations in psychiatric
symptoms, and that beyond these two
neurotransmitters, the seasonal patterns of other
neuro-transmitter and neuropeptide systems remain
to be studied in humans [28].

Conclusion

The interaction between climate change and bipolar
disorder is probably multifactorial, complex and
requires further exploration. Understanding the
impact of climate on mental health, especially for
vulnerable populations such as those with bipolar
disorder, is essential for developing targeted
interventions and support systems. As the global
community faces the consequences of climate
change, addressing mental health implications is
becoming increasingly important for a comprehensive
approach to well-being.
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