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Abstract

Background: Type I bipolar disorder is a chronic mental illness with a recurrent nature.
Objectives: This study was done to identify risk factors for relapse in patients with type I bipolar disorder using Poisson regression.
Methods: In this retrospective cohort study, data were collected from 331 bipolar type I patients admitted to the largest and the only
psychiatric hospital in West of Iran, Kermanshah. Poisson regression was used to identify risk factors for the relapse numbers in
STATA software.
Results: One hundred sixty six of 331 patients (50.2%) were men. Mean and standard deviation of relapse rates in males and females
were 2.93 ± 0.16 and 2.93 ± 0.15, respectively. In multivariate analysis, the results showed that with increasing age of disease onset
(RR = 0.98, 95% CI :(0.97 -0.99)) and adherence to medication (RR = 0.86, 95% CI :(0.75-0.98)), the relapse rate ratio decreased, and
being divorced or widowed (RR = 1.20,95% CI :( 1.01-1.45)), cigarette smoking (RR = 1.28, 95% CI: (1.52-1.09)), and birth season of winter
(RR = 1.18, 95% CI: (1.00-1.41)) increased the rate ratio of relapse.
Conclusions: The results of this study showed that the frequency of relapse was lower in bipolar patients younger at the time of dis-
ease onset, cigarette smokers, divorced or widowed patients, and patients with no treatment adherent. It is necessary to prevent or
reduce the likelihood of relapse, especially in patients who do not have therapeutic adherence through educational and therapeutic
measurements.
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1. Background

Bipolar disorder is a mood disorder and a chronic, se-
vere, and recurrent mental disease. The patients are suffer-
ing from severe changes in their mood. Despite the avail-
ability of effective drugs, this disorder is still one of the ma-
jor causes of disability, mortality, and functional decline
worldwide, which significantly reduces the quality of life
of patients (1, 2). It usually appears at the end of adoles-
cence or early adulthood (3). According to the fifth edition
of the Diagnostic and Statistical Manual of Mental Disor-
ders Text Revision (DSM-V), this disorder has several types,
which the most important types include bipolar I disor-
der and bipolar II disorder. The difference between the two
types is the presence of mania period; this period occurs
in type I, but in type II, as a milder type, patients are symp-
tomatic more than half of the time (4). Bipolar I and II dis-
orders affect about 1-4% of the world’s population, and the

prevalence is almost the same between men and women (3,
5). In 1990, bipolar disorder was the sixth leading cause of
disabilities caused by diseases (6).

This disorder has a negative impact on academic and
occupational performance, interpersonal conflicts, and le-
gal issues, especially in adolescent patients, with a high
risk of suicide and other adverse outcomes (7-11). Severe
symptoms of bipolar disorder can lead to hospital admis-
sion (12-14). Approximately 50–60% of patients experience
an exacerbation of symptoms or hospitalization one year
after an episode (15). Given the high relapse rate of pa-
tients with bipolar disorder (or another serious psychiatric
disease), it is important from a clinical and public health
point of view to evaluate the number of relapses in the hos-
pital and to understand the factors affecting it. The num-
ber of occurrences of each event in a given period can be
described as numerical data (16, 17). Counting regression
models are used when the response variable is the counted
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number of occurrences, and the researcher seeks to under-
stand how the response variable (e.g., relapse) increases
with the explanatory variable. These types of data are usu-
ally analyzed using Poisson regression (18, 19).

2. Objectives

Since the data on the number of relapses is count data,
the main objective of this study was to assess the effects of
demographic factors, family, and environment on the re-
lapse number of people with bipolar I disorder using the
Poisson regression model.

3. Methods

3.1. The Population and Sample of the Study

The present study was a retrospective cohort study in
which all patients with bipolar I disorder admitted to the
Kermanshah Farabi teaching-treatment hospital from the
beginning of 2015 until the end of 2019 were included in
the study. Farabi Hospital is the largest and most special-
ized neuroscientific center in western Iran.

3.2. Data Collection

Inclusion criteria included bipolar disorder diagnosed
by a psychiatrist, according to DSM 5, having at least one re-
lapse leading to hospitalization, as well as the age of 18 to
65 years. Exclusion criteria included patients with comor-
bidity, a bipolar disorder due to substance abuse, a bipo-
lar disorder due to medication use, and bipolar schizoaf-
fective disorder. The patient’s clinical psychological inter-
view form was completed by psychiatrists for patients to
collect data through the patient record sheet and recorded
in pre-designed forms by the researcher. The investigators
also contacted the patient’s family in order to correct any
inaccuracies in the file information, and the patient was ex-
cluded from the study if the co-workers did not answer the
phone or did not respond appropriately. Finally, the spec-
ification of 331 bipolar I patients was collected out of 733
reviewed cases.

3.3. Variables of the Study

The studied variables included the number of re-
hospitalizations (relapse) as the response variable, and age
at the onset of disease, gender, marital status, place of res-
idence, the season of birth, employment status, substance
abuse, cigarette smoking, alcohol use, bipolar history in
the family (grade 1 to 3), history of suicide attempt, and
adherence to medication were considered as independent
variables. In this study, medication adherence was mea-
sured self-reportedly because it was easier, cheaper, and

feasible than other adherence measurement methods (20,
21). Having a bipolar patient family (grade one to three)
was considered a family history. A history of head trauma
is a trauma that caused a skull fracture or coma before the
onset of the disease.

3.4. Statistical Analysis

Frequency and percentage were used to analyze qual-
itative variables and mean and standard deviation were
used to analyze quantitative variables. Poisson regression
is appropriate when the variance of the response variable
is equal to its mean, while in reality, the variance often ex-
ceeds the mean in count data (18). The deviance statistics
were used to check the validity of using Poisson regression
(assumption of mean and variance equality). When the
result of this statistic is closer to 1, the assumption of eq-
uity of mean and variance of the response variable is es-
tablished, and the accuracy of using the Poisson regression
model is valid (22). In this study, the mean number of re-
lapses was 2.83, and their variance was 4.28, and the mean
of deviance statistics was 1.17. Therefore, due to its prox-
imity to number 1, the validity of using Poisson regression
was confirmed. Selecting variables firstly was done in a uni-
variate model, and then the variables were included in the
multivariate analysis, which rated as P value < 0.05 in the
univariate analysis. All analyses were done using Stata soft-
ware version 14.1 (Stata Corp, College Station, TX, USA).

4. Results

Of the 331 bipolar patients, 166 (50.2%) were male. The
total number of relapses for these patients was 915, of
which 475 relapses were seen in men, and 440 were in
women. The mean age of the patients in men and women
was 41.25 ± 0.98 and 40.25 ± 0.96, respectively. The mean
age at onset of the disease was 29.78 ± 97.9 in males and
29.32 ± 0.80 years in females. Also, 162 (48.9%) patients
were married, 114 (34.4%) were single, and the rest were di-
vorced or widowed, and 147 cases (44.4%) were employed.
Only 15 (4.5%) of them had a college education, 66 (19.9%)
reported substance abuse, and 90 (27.2%) noted cigarette
smoking. The majority of patients (95 patients, 28.7%) were
born in spring, 37 patients (11.2%) had a history of bipolar
disorder in the family, and 76 (24.2%) patients had a history
of a suicide attempt. Also, 181 patients (54.7%) had no med-
ication adherence.

The distribution of relapses showed that 11 men and
9 women experienced more than 7 relapses. Overall, the
mean of relapse rates in males and females was 2.93± 0.16
and 2.73 ± 0.15, respectively (Figure 1).

In univariate analysis, the effects of variables of marital
status, age at onset of bipolar, the season of birth, cigarette
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Figure 1. Distribution of the relapse numbers in patients with bipolar I disorder

smoking, substance abuse, suicide history, and medication
adherence on relapse rates in bipolar patients were signif-
icant, and after multivariate analysis, the effects of all vari-
ables except the variables of substance abuse and history
of attempted suicide were significant (Table 1).

As the age at onset of the bipolar increased, the rate ra-
tio of disorder relapse approximately 0.01 decreased (RR
= 0.98, 95% CI: (0.97-0.99). Being divorced or widowed in-
creased the rate ratio of relapse by 20% (RR = 1.20, 95% CI:
(1.01-1.45)). The rate ratio of the following relapses in pa-
tients who smoked was 1.28 times than those who did not
smoke (RR = 1.28, 95% CI: (1.09-1.52). In other words, the risk
of relapse showed an increase in patients who smoked 28%
more than non-smokers. The effect of winter birth on re-
lapse rate was significant (RR = 1.18, 95% CI: (1.00-1.41) so that
rate ratio of relapse rates in patients born in winter was 18%
higher than those born in spring; however, autumn and
summer seasons had no significant effect on subsequent
relapses. Also, the effect of medication adherence was sig-
nificant on relapse rates (RR = 0.86, 95% CI: (75-0.98)) so
that the rate ratio of relapse rates was 0.14% lower in pa-
tients with medication adherence than patients with no
adherence. Overall, sex, occupation, place of residence,
education, head trauma history, prison history, history of
substance abuse, family bipolar history, and suicide his-
tory did not affect the rate of relapse in bipolar patients (Ta-
ble 1).

5. Discussion

Bipolar I disorder is one of the most important and re-
versible psychiatric illnesses, and if these patients do not
receive proper treatment and follow-up, this disorder will
often relapse during their lives. Each attack has an adverse
effect on the prognosis of the disease, in addition to caus-
ing unpleasant effects on the mental state of the patient
and those in contact with him. The costs incurred by the
sufferer directly and indirectly on the family and society
during the acute period are also high (23). The aim of this
study was to identify risk factors for relapse in patients
with bipolar disorder using the Poisson regression model.

In this study, the frequency of relapse was higher in
men than in women, but gender had no significant effect
on relapse. In some studies, gender did not have a signifi-
cant effect on relapse (24, 25), but in some studies (26) re-
lapse occurred more frequently in men. Given that differ-
ent variables have been studied, there may be some involv-
ing variables that are related to the gender effect in these
studies; thus, further studies are needed.

In this study, the marital status variable had an effect
on the increase of relapse, so that the widowed or divorced
patients were more likely to have a relapse. However, in
some studies (25, 27), marital status did not have a signifi-
cant effect on the relapse of bipolar disorder. In their study,
Ghoreishizadeh et al. (28) investigated risk factors for re-
lapse of bipolar I disorder solely on the basis of the fre-
quency of observed factors, but relapse in divorced or wid-
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Table 1. Results of Variables Description and Fitting of the Poisson Regression Model Using Anticipating Variables

Variable Frequency (%) Crude RR (95% CI) Adjust RR (95% CI) P Value

Age at Onset of Bipolar, Mean ± SE 29.55 ± 0.63 0.96 (0.94-0.98) 0.986 (0.980-0.993) < 0.001

Gender

Male 166 (50.2) 1.00

Female 165 (49.8) 0.98 (0.81-1.05)

Marital Status

married 162 (48.9) 1.00

Single 114 (34.4) 1.18 (1.03-1.37) 1.07 (0.91-1.24) 0.38

divorced or widow 55 (16.6) 1.23 (1.03-1.47) 1.20 (1.00-1.45) 0.045

Place of residence

Urban 254 (76.7) 1

Rural 77 (23.3) 1.10 (0.94-1.27)

Employment status

employed 147 (44.4) 1.00

Unemployed 184 (55.6) 1.05 (0.93-1.20)

Education

Illiterate and Primary 164 (49.5) 1.00

High school and Diploma 152 (45.9) 1.13 (0.99- 1.29)

College 15 (4.5) 0.97 (0.70 -1.35)

Substance Abuse

Non-Addicts 265 (80.1) 1.00

Addicts 66 (19.9) 1.20 (1.03 -1.40)

Cigarette Smoking

Non-smokers 241 (72.8) 1.00 1.00

Smokers 90 (27.2) 1.29 (1.12 -1.48) 1.28 (1.09 -1.52) 0.002

Alcohol use

No 310 (93.7) 1.00

Yes 21 (6.3) 1.01 (0.77 -1.31)

History of Prison

No 260 (78.5) 1

Yes 23 (6.9) 1.01 (0.78 -1.30)

Season of Birth

spring 95 (28.7) 1.00 1.00

summer 78 (23.6) 1.10 (0.92 -1.1.32) 1.14 (0.95 -1.37) 0.15

autumn 68 (20.5) 1.03 (0.85 -1.25) 1.04 (0.86 -1.26) 0.65

winter 90 (27.2) 1.10 (0.92-1.32) 1.18 (1.00-1.41) 0.050

History of head trauma

No 301 (90.9) 1.00

Yes 30 (9.1) 1.13 (0.91 -1.40)

Family history of Bipolar

No 294 (88.8) 1.00

Yes 37 (11.2) 1.03 (0.84 -1.26)

Suicide Attempts

No 251 (75.8) 1.00

Yes 80 (24.2) 1.24 (1.08 -1.43)

Medication Adherence

Non-Adherence 181 (54.7) 1.00 1.00

Adherence 150 (45.3) 0.81 (0.71 -0.93) 0.86 (0.75 -0.98) 0.032

owed individuals was more than married and single ones.
Patient care is demanding due to the long treatment pro-

cess and causes despair, erosion, incidence, or exacerba-
tion of psychosomatic disorders in other family members,

4 Shiraz E-Med J. 2021; 22(8):e107144.



Corrected Proof

Davarinejad O et al.

especially the patient’s parents and spouse (29). The fam-
ily and its supports play an important role in the treatment
and prevention of relapses; thus, given the difficulty of car-
ing for the mentally ill patients, loss of this supportive fo-
cus (divorce or death of a spouse) may increase the inci-
dence of relapse in these patients.

The effect of age at onset of the bipolar was signifi-
cant on the number of relapses so that patients who expe-
rienced their first relapse at a younger age were at a higher
risk of recurrence than those who were older at the first
relapse. However, this was only marginally 1%. In other
studies (25, 30) similar results were obtained, and younger
patients had more relapse rates. In some adolescents, an
emotional crisis or other traumatic events may be the ini-
tial cause of the depressive or manic phase. It can also be
inferred that because these patients have had a longer pe-
riod of illness; therefore, they are tired of the disease and
treatment process and are less likely to follow the treat-
ment process, which will cause more relapses.

The results of this study showed that bipolar relapses
are more common in spring and winter. Winter births
caused more relapses than spring births, which was signif-
icant, summer and fall births were associated with fewer
relapses than spring, but this effect was not significant.
In some studies, however, the season of birth (31, 32) had
no significant effect on the subsequent relapses in type I
bipolar patients. Although genetic components play a ma-
jor role in the onset of psychiatric and personality disor-
ders, environmental factors may also have significant ef-
fects on their incidence of relapses (33). In a study exam-
ining personality dimensions (34) and the birth season, no
significant effect was seen in none of the NEO Personal-
ity Inventory-Revised (NEO PI-R) dimensions, except for the
agreeableness dimension. Winter births were associated
with lower agreeableness. A review study of more than
250 studies found that bipolar and schizophrenic patients
were more likely to be born in winter and spring (35). This
hypothesis has been declared in patients with mental dis-
orders, which says that a risk factor specific to these sea-
sons, such as viruses or changes in diet, environment, and
temperature variations may affect these disorders (34, 35).
Therefore, further studies are needed to understand the ef-
fect of the birth season.

In the present study, the cigarette smoking rate among
patients with bipolar I disorder was 27.2%. In a study by
Ostacher et al. (36), the smoking rate in bipolar patients
was reported to be 38.8%, and they found that smoking in
these patients exacerbated the symptoms of bipolar disor-
der and they had poorer functioning. Nicotine increases
concentration, decreases tension and feelings of depres-
sion, and bipolar disorder patients may increase their con-
centration with nicotine and treat their distraction as one

of the main symptoms of bipolar disorder (37). Therefore,
since cigarette metabolism and the metabolism of most
mood-regulating and antidepressant drugs occur in the
liver, cigarette smoking will decrease drug absorption lev-
els and possibly lead to repeated relapses.

In this study, having a family history of bipolar disor-
der had no effect on subsequent relapses. In some stud-
ies (32, 38), this variable had no significant effect on the in-
crease in subsequent recurrences. However, in studies, (39,
40) having a family history of bipolar disorder increased
the risk of relapse. This may be because of a history of hav-
ing parents or relatives with the disorder, which may in-
crease the risk of disorder in these people than the pub-
lic population, but it does not necessarily increase the re-
lapse in these patients, and also the incidences, such as the
death of loved ones, severe stress, physical illness, etc. may
increase the relapse in these patients.

One of the biggest problems of physicians facing
chronic and mental illnesses is the lack of patient adher-
ence to treatment (41). Although the rate of non-adherence
to treatment varies in mental illnesses, it is approximately
50% in bipolar disorder (42, 43). In this study, this rate was
54.7%. In one study from eight European countries, it was
estimated that approximately 57% of patients with bipo-
lar had no medication adherence or were partially adher-
ent to treatment (44). In a similar study (30), the rate of
non-adherence in type I bipolar patients was reported to be
56.5%. Failure to medication non-adherence increases the
risk of relapse and suicide (45, 46). Various studies have
cited reasons, such as side effects of medications, other
chronic illnesses, stressful life events, and inappropriate
economic status for psychiatric patients’ failure to medi-
cation non-adherence (47, 48).

One of the limitations of this study was its retrospec-
tive design; thus, we were unable to assess other possible
relapsing factors, such as the disease stigma, bad events of
life, social support, and family support due to the lack of in-
formation needed in the patient’s file or the lack of cooper-
ation in telephone calls. Another limitation was the use of
the self-report tool to measure adherence in patients. This
method, although is associated with high specificity and
low sensitivity, may also overestimate adherence. There-
fore, it is recommended to design a prospective study, in
which all possible factors related to the relapse of bipolar
patients are measured.

5.1. Conclusion

Bipolar I disorder, as a mental disorder with a relaps-
ing nature, affects not only the patient’s performance but
also his or her family. This study, using Poisson regression
analysis, showed that early age at the onset of illness, be-
ing divorced or widowed, cigarette smoking, winter birth,
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and the lack of therapeutic adherence were risk factors
for subsequent relapses in bipolar patients. Consequently,
since the changing role of cigarette smoking and medica-
tion adherence are more controllable than other variables;
therefore, preventive and therapeutic measures to reduce
or stop smoking and to establish psychological and educa-
tional counseling programs seem to be necessary and help-
ful for increasing medication adherence.
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