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z INTRODUCTION
§ Bipolar disorder (BD) is characterized by episodic and recurrent patterns of distinct mood episodes,

which causes significant psychosocial disability.

§ Despite the availability of several treatment strategies, the longitudinal course of BD is characterized by
low recovery rate, high recurrence rate, poor interepisodic functioning, and high prevalence of physical
and substance use-related comorbidities.

§ Several studies have demonstrated that a significant proportion of patients with BD continue to have
residual or subsyndromal symptoms during the interepisodic phase.

§ The significance of residual symptoms in BD is multidimensional and multifaceted.

§ Residual or subsyndromal symptoms in BD have been shown to be strongly associated with social,
occupational, and cognitive impairment.
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§ Residual depressive symptoms have an adverse impact on overall functioning, whereas residual

manic symptoms have a negative impact on financial issues, family stigma, interpersonal

relationships, sexual functioning, and occupational stigma.

§ Further, studies evaluating the course of residual symptoms have demonstrated that the intensity of

residual symptoms and functional impairment in remitted BD patients decreases as the duration of

remission increases.

§ Residual depressive symptoms have been linked with shorter time to depressive recurrence, while

residual manic symptoms have been found to be linked with shorter time to manic, hypomanic, or

mixed recurrences.
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§ Evidence also suggests a strong association of residual mood symptoms with poor sleep quality,

which has been found to independently predict the recurrence of mood episode.

§ Depressive residual symptoms in patients with BD have been found to be associated with lower

adherence to medication.

§ Findings from the Systematic Treatment Enhancement Program for BD (STEP-BD) study suggest

that in patients with bipolar depression with concurrent manic symptoms, the use of adjunctive

antidepressant does not hasten time to recovery and may actually lead to greater manic residual

symptom severity.
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§ Despite these well-established facts on the significance of residual symptoms, there are several
problems with the existing research.

§ First, there is currently no explicit definition of residual symptoms in BD. In the absence of a clear
definition of residual symptoms, studies have used various cut offs to define residual symptoms.

§ The International Task Force for BDs suggests that a Young Mania Rating Scale (YMRS) score of <8
or <5 should be used to define residual manic symptoms.

§ Some authors have employed a threshold of YMRS score <7, with no core item of the YMRS (i.e.,
irritability, speech, content, and disruptive-aggressive behaviors) and having a score >2 to define
residual symptoms.

§ Similarly, remission for bipolar depression has been proposed as either a Hamilton Depression Rating
Scale score (HAM-D 17) of ≤7 or ≤5, Montgomery Asberg Depression Rating Scale score of ≤7 or ≤5
or Bipolar Depression Rating Scale of ≤8.
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AIM 

§ To explore the residual symptoms (both depressive and manic) in subjects with

BD in remission.

§ To evaluate the factors associated with the presence of residual symptoms.



z MATERIALS AND METHODS 

§ This cross-sectional study was carried out at a multispecialty tertiary care teaching hospital, which
provides services to a major part of North India.

§ This study was approved by the institute’s ethics committee, and all the participants were recruited
after obtaining written informed consent.

§ To be included in the study, the participants were required to fulfill the diagnosis of BD as per the
DSM-IV criteria assessed using the Mini International Neuropsychiatric Interview-Extended
Version (MINI-PLUS 6.0 version).

§ Participants were required to be aged 18 years or more, having illness duration of at least 2 years,
and minimum of two lifetime episodes (BD-I or BD-II).
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§ They had to be in remission for a minimum of 3 months before induction.

§ Remission was defined cross-sectionally as scores of ≤7 on the HAM-D-17 and ≤7 on the YMRS.

§ In addition, participants had to be “clinically stable” for the past 3 months, defined as no change in
medications or dosages of medications in the past 3 months.

§ To increase the reliability of information about recent and past episodes, information obtained
from the patient was cross-checked with relatives who were staying with them and involved in
their care.

§ Patients with medical or substance-induced BD, those with intellectual disability, and those not
willing to participate in the study were excluded from the study.



z
ASSESSMENTS

§ Apart from the MINI-PLUS, the HAM-D, and the YMRS, the principal instrument used was the

Retrospective Life Chart Form of the NIMH-Patient version.

§ The LCM-S/R is an easy to follow self-reported method of constructing a clear picture of the

longitudinal course of BD.

§ The life chart provides an overview of the number and type of past episodes and their duration,

frequency, and response to treatment.
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§ Retrospective life chart ratings are recorded by month and year in the form of a graph, with

episodes recorded at four well-defined levels of severity.

§ Information was obtained from patient, relatives, and review of treatment records.

§ Information was extracted from the LCM of each individual patient for age of onset, number of

episodes in the life chart (mania, depression, hypomania, and mixed affective state), and severity

of episodes.

§ MINI-Plus was used to assess for any comorbid psychiatric conditions. The patients were

evaluated clinically during assessment, and their treatment records were reviewed for the

presence/absence of any comorbid physical illnesses.



z RESULTS

§ A total of 844 patients with BD currently in remission according to the selection criteria formed the
study sample.

§ Of the 844 participants, 581 (69%) of the patients had HAM-D score in the range of 1–7 while 499
(59%) had residual manic symptoms as indicated by YMRS score of 1–7.

§ Based on the presence or absence and severity of residual symptoms, the study sample was divided
into four groups, i.e.,

§ Group I – subjects with no residual symptoms (i.e., scores in both HDRS and YMRS equal to
zero; (n = 175; 21%)

§ Group II – subjects with only depressive residual symptoms (i.e., score of 0 on the YMRS and a
HAM-D score ranging from 1 to 7; n = 170; 20%)

§ Group III – subjects with only manic residual symptoms (i.e., score of 0 on HAM-D and a YMRS
score ranging from 1 to 7; n = 88; 10%)

§ Group IV – subjects with both depressive and manic residual symptoms (i.e., both HAM-D and
YMRS scores >1 and less than equal to 7; n = 411; 49%).
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SOCIODEMOGRAPHIC PROFILE OFTHE FOUR GROUPS

§ The mean age of the study sample was 39.82 (SD: 12.04) years; the majority of the participants

were males (68%), were married (80%), and were currently employed (62%).

§ There were no significant differences among the four groups in terms of demographic variables

except that there were more unemployed subjects in the Group III (those with only residual manic

symptoms) and higher proportion of those in Group IV belonging to nuclear family and rural

backgrounds (those with both types of residual symptoms).





z PREVALENCE OF RESIDUALDEPRESSIVEAND MANIC SYMPTOMS

§ Of the total study sample of 844 patients, 821 patients had BD-1 while 23 patients had BD-II.

§ The most common residual depressive symptoms in the entire sample according to the HAM-D were
psychic anxiety (34%), followed by impairment in insight (acknowledges being ill but attributes
illness to external causes, 29.0%), loss of interest in work/activities (28%), and early insomnia
(22%).

§ However, the most common depressive residual symptom in those who had only depressive residual
symptoms (Group II) was lack of interest work/activities (35%), followed by psychic anxiety (32%)
and depressed mood (29%).

§ In those who had both residual depressive and manic residual symptoms, the most common residual
depressive symptom was poor insight (57%), followed by psychic anxiety (560%) and lack of
interest in work/activities (43%).
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§ Similarly, when the prevalence of residual manic symptoms as per the YMRS in the entire sample was

analyzed (with no core items of YMRS, i.e., irritability, speech, content, and disruptive-aggressive

behavior having a score >2), it was seen that the most common residual manic symptom was poor

insight (i.e., either admits behavior change or possible behavior change, but denies illness, 31%),

followed by sleep disturbance (i.e., sleeping less than normal amount by up to 1 h, 25%) and

language-thought disorder (i.e., circumstantial; mild distractibility, 13%).

§ Poor insight (i.e., either admits behavior change or possible behavior change, but denies illness, 62%)

was the most common manic symptom in Group IV (those with both depressive and manic residual

symptoms), which was followed by sleep disturbance (44%) and language-thought disorder (26%).

§ However, in those with only residual manic symptoms (Group III), the most common residual manic

symptom was sleep disturbances (39%), followed by irritability (38%), elevated mood (33.0%), and

appearance (23%).



PREVALENCE OF RESIDUAL DEPRESSIVE SYMPTOMS 



PREVALENCE OF RESIDUAL MANIC SYMPTOMS 
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CLINICAL PROFILE OFTHE FOUR GROUPS

§ The mean age of onset for the study sample was 28.23 (SD: 10.47) years. Subjects with both sets of

residual symptoms (Group IV) had onset of BD at a relatively young age, when compared to those

with only residual depressive symptoms (Group II).

§ Any comorbid physical illness was present in about 18% of the subjects with significantly higher
prevalence of comorbid physical illnesses in those with both sets of residual symptoms (Group-IV).

In terms of diabetes mellitus, hypertension, and hypothyroidism, too, those with both sets of

residual symptoms had significantly higher prevalence of these illnesses.

§ Other physical illnesses were not present in subjects in Group III (those with only residual manic

symptoms), while more subjects in the Group I (those with no residual symptoms of either polarity)

had other physical illness (other than hypertension, diabetes mellitus, and hypothyroidism).
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§ Comorbid substance use disorder was present in about one-sixth (16.5%) of the subjects, with

significantly higher prevalence among those with both sets of residual symptoms.

§ The mean HDRS score of the study sample was 2.39 (±2.02) and the mean YMRS score was 1.46

(±1.58), with significantly higher HDRS and higher YMRS score for those with both sets of

residual symptoms.

§ Like the higher prevalence of physical comorbidity, the prevalence of substance abuse disorders

were also significantly higher among those with both sets of residual symptoms (Group IV),

especially cannabis and tobacco dependence.
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§ In terms of lifetime history of number of episodes, the mean number of manic episodes, depressive

episodes, hypomanic episodes, and mixed episodes per year of illness was 0.44 (SD: 0.56), 0.33

(SD: 0.47), 0.05 (SD: 0.29), and 0.006 (SD: 0.048) episodes, respectively.

§ Significantly higher numbers of manic episodes per year of illness were noted in the group with

only residual manic symptoms, compared to the other two groups with residual symptoms and

those with no residual symptoms.

§ No significant group differences were found with respect to the mean number of depressive

episodes, hypomanic episodes, and mixed episodes per year of illness.

§ The mean number of total episodes per year of illness was 0.83 (SD: 0.96) for the whole study

sample, with significantly higher number of mean total episodes seen in those only residual manic

symptoms, compared to those with both sets of residual symptoms.
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TREATMENT PROFILE OF FOUR GROUPS

§ When the current treatment profile of the participants was evaluated, it was seen that about two-
fifths of the sample (40.5%) were receiving a combination of a mood stabilizer and an
antipsychotic, which was closely followed by the use of mood stabilizers only (37%) and use of
combination of mood stabilizers and an antidepressant (11.5%).

§ When the four study groups were compared, it was seen that compared to other three groups, those
with only residual depressive symptoms were less often receiving a combination of a mood
stabilizer and an antipsychotic and more often receiving a combination of a mood stabilizer and an
antidepressant.

§ Compared to other three groups, those with both residual depressive and manic symptoms were
more often receiving a combination of a mood stabilizer, an antipsychotic, and an antidepressant.
Compared to other groups, those with no residual symptoms or residual manic symptoms were more
often receiving only mood stabilizer.
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§ With regard to specific antipsychotics, compared to other three groups, significantly higher

proportions of participants with both residual depressive and manic symptoms were on
olanzapine (41%) and higher numbers of participants with only residual manic symptoms were
on clozapine (3%) as compared to other groups.

§ With regard to antidepressants, only one-fifth of the study sample was on antidepressants.

§ In addition to receiving mood stabilizers, significantly higher number of subjects with only
residual depressive symptoms was on escitalopram (7%), venlafaxine (5%), and bupropion
(7%), compared to the other three groups.

§ With regard to mood stabilizers, significantly less number of subjects with only manic residual
symptoms were on lithium (51%), but significantly higher proportion of the subjects were on
combination of two mood stabilizers (lithium and valproate), when compared to the other three
groups.
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ASSOCIATION OF RESIDUAL DEPRESSIVE SYMPTOMS IN BIPOLAR DISORDER  

WITH SOCIODEMOGRAPHIC AND CLINICAL VARIABLES 

§ When the association of residual symptoms with demographic profile was evaluated in the whole
sample, significantly higher depressive residual symptoms were present in males, among those
who were unemployed, had comorbid physical illness, and had comorbid substance use disorder.

§ Higher residual symptoms were associated with significantly lower mean number of manic
episodes and mean number of total episodes of illness per year and significantly higher mean
number of hypomanic episodes and mixed episodes of illness per year.

§ Those who were receiving mood stabilizer and antidepressants combination, those receiving
combination of mood stabilizer, antipsychotics, and antidepressants, and those on mood stabilizer
alone had significantly lower residual depressive symptoms.
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ASSOCIATION OF RESIDUAL MANIC SYMPTOMS/YOUNG MANIA RATING SCALE 

SCORES IN BIPOLAR DISORDER WITH SOCIODEMOGRAPHIC AND CLINICAL 

VARIABLES

§ Compared to females, males had significantly higher mean residual manic symptoms.

§ Further, the mean residual manic symptoms were significantly higher among those who were

unemployed and belonged to rural background.

§ Presence of comorbid physical illnesses and comorbid substance use disorder also was associated

with significantly higher residual manic symptoms.
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§ Younger age at presentation and younger age of onset were associated with significantly higher

residual manic symptoms.

§ Residual manic symptoms were found to have significant association with only mean number of

mixed episodes per year of illness but not with any other parameters of BD.

§ Those on a combination of mood stabilizer and antipsychotics, on a combination of mood

stabilizer, antipsychotics, and antidepressants, and on mood stabilizer alone had significantly

higher mean residual manic symptoms.
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DISCUSSION

PREVALENCE OF RESIDUAL SYMPTOMS

§ The present study shows that about 69% of the patients with BD have residual depressive

symptoms and 59% of the participants had residual manic symptoms.

§ The study also revealed that almost half of the participants (48.7%) have both depressive and

manic residual symptoms. Although there is lack of consensus on the definition of residual

symptoms, the reported prevalence in the existing literature is in the range of 14%–70%.

§ Findings of the present study also support the same.
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SYMPTOMATOLOGYOF RESIDUAL SYMPTOMS IN BIPOLAR DISORDER

§ Studies have explored the residual depressive symptoms in patients with BD and have reported

cognitive symptoms to be more common.

§ Data from STEP-BD trial which evaluated residual symptoms on MADRS reported sadness,

lassitude, inability to feel, and pessimistic thoughts,[40] whereas other studies have reported

depressed mood, somatic anxiety, impact on work and activities, psychic anxiety, and gastrointestinal

and somatic symptoms to be the common residual symptoms.

§ In the present study, the most common residual depressive symptom in the entire sample as per the

HDRS was psychic anxiety (33.9%) followed by poor insight (acknowledges being ill but attributing

to external causes, 29.0%), loss of interest in work/activities, and early insomnia.
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§ In addition, the type and frequency of depressive residual symptoms slightly varied in the subgroups

(Group II and Group IV). When the findings of the present study are compared with the available
literature, it is apparent that psychic anxiety, impact on functioning/loss of interest in work, and sleep
disturbances are the most common residual depressive symptoms in patients with BD.

§ Accordingly, it can be said that efforts must be made to address the anxiety and sleep problems
among patients with BD even during the interepisodic phase.

§ Findings of the present study suggest that the most common manic residual symptoms were poor
insight followed by sleep disturbances and language-thought disorder to be the most common
residual manic symptoms.

§ Further, the nature and types of manic residual symptoms were different among the two subgroups of
subjects with residual manic symptoms (Group III and Group IV).
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§ Sleep disturbances were one of the most common manic residual symptoms in the present study,
which is in line with the previous literature.

§ Other studies which have YMRS also suggest that besides decrease in sleep, other common
residual manic symptoms include increase in verbal activity, motor activity, and hostility as the
most common residual symptoms in patients with BD.

§ Available evidence also suggests that sleep disturbance is one of the strongest predictors of manic
relapse.

§ Accordingly, it can be said that clinicians managing patients with BD should address sleep
disturbances adequately.
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ASSOCIATION OF RESIDUAL SYMPTOMS WITH SOCIODEMOGRAPHIC PARAMETERS

§ In the present study, very few demographic factors were found to have any significant association

with residual symptoms.

§ Residual symptoms were common among those who were unemployed and were from rural locality.

Similar findings have been reported by a previous study from India.

§ However, studies from the Western countries have not found similar association. Accordingly, it can

be said that possibly, cultural and psychosocial factors, specific to India, may play a role in

manifestation of these residual symptoms and future studies must attempt to look in depth into these

associations.
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§ There is limited literature on association of residual symptoms with gender. Studies which have

evaluated the association of residual symptoms with gender suggest that males have higher

subsyndromal manic symptoms, whereas females have been reported to have higher subsyndromal

depressive symptoms.

§ However, in the present study, both residual depressive and manic symptoms were found to be

higher in males. This could be possibly because of higher representation of males in the study

sample, which is usual in Indian studies on BD, i.e., greater males proportion in the study

population.
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§ ASSOCIATION OF RESIDUAL SYMPTOMS WITH CLINICAL PARAMETERS

§ Present study suggests that patients with younger age of onset of illness have higher prevalence and
higher severity of residual symptoms.

§ Previous studies, which have evaluated the relationship of age of onset of BD and functional
outcome, suggest that younger age of onset is associated with poorer outcome with more lifetime
episodes, more frequent recurrences, more comorbidities, and increased time to recovery.

§ Although the present study was not designed to evaluate these outcomes, yet it can be postulated
that younger age of onset possibly linked with greater residual symptoms could be a reason for poor
outcome in BD.

§ Participants with BD have been found to have a high degree of comorbid substance abuse and
comorbid psychiatric disorders.However, whether these comorbidities have any impact on residual
symptoms is still unknown.
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§ Only one study has so far have documented that participants with residual depressive symptoms in
BD were less likely to report substance abuse.

§ n this regard, the findings of the present study suggest the contrary and highlight the importance of
identifying and managing comorbid conditions in BD as these were found to be associated with
higher prevalence of residual depressive and manic symptoms.

§ The present study suggests significantly higher number of mean total episodes and higher number
of mean manic episodes in those with only residual manic symptoms.

§ This also suggests that those with higher number of manic episodes have higher manic residual
symptoms and subsequently would be more functionally impaired.

§ This finding is supported by previous studies which suggest that residual manic symptoms lead to
manic, hypomanic, and mixed episodes’ recurrences frequently.
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TREATMENT CORRELATES OF RESIDUAL SYMPTOMS IN BIPOLAR DISORDER

§ In the present study, those with only residual depressive symptoms were more often receiving

combination of mood stabilizers and antidepressants, suggesting that the use of antidepressants in

patients with BD during the maintenance phase is influenced by the residual symptoms during the

interepisodic phase.

§ Further, it was also seen that those with residual symptoms of both types were more often prescribed

combination of mood stabilizers, antipsychotics, and antidepressants and those with no residual

symptoms were more often on mood stabilizer only prescriptions.

§ More frequent use of antidepressants in those with both types of residual symptoms can be

interpreted differently. It is quite possible that those patients actually have residual depressive

symptoms to start with and the addition of antidepressants leads to some kinds of activation, which

manifests as residual manic symptoms.
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§ It is also possible that those patients to start with have residual manic symptoms which lead to

continuation of antipsychotics, which may possibly lead to emergence of depressive symptoms.

§ These findings suggest that the pharmacotherapy in patients with BD not only should be tailored
based on acute phase but also should also take into account the residual symptoms.

§ Another important finding of the study is that those with manic residual symptoms only were more
often on combination of two mood stabilizers (lithium and valproate), probably suggesting that a
subgroup of subjects with BD can be difficult to treat or have treatment-resistant mania and require
combination of mood stabilizers.

§ Available evidence suggests use of combination of mood stabilizers in cases of patients with
treatment-resistant mania.

§ Use of clozapine in treatment-refractory manic cases is well established,[55-60] yet it lacks the
regulatory approval for use in any phase of BD. In the present study too, clozapine was found to be
more often used in those with manic residual symptoms when compared with other two groups
with residual symptoms, possibly suggesting these to be treatment-refractory cases.



z CONCLUSION
§ Present exploratory study suggests that a substantial proportion of patients with BD have residual

symptoms of both types.

§ Presence of any comorbid physical illness and comorbid substance use disorder are associated

with significantly higher residual depressive and manic symptoms.

§ Most common depressive residual symptom includes psychic anxiety, and the most common

manic residual symptom is lack of insight.

§ Higher numbers of manic episodes per year of illness are associated with higher residual manic

symptoms.



z CRITICAL  ANALYSIS

§ The title seems appropriate in terms of the study conducted.

§ It was a cross-sectional study , limited to the treatment-seeking population attending to a tertiary
care hospital.

§ BD was diagnosed using DSM 4 criteria.

§ Psychiatric co-morbidities in the study participants were not documented which could have also
contribute to the prevalence of residual symptoms (such as hyperactivity or mood symptoms
could be related to comorbid ADHD or residual anxiety symptoms could be related to comorbid
anxiety disorder).
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§ Time to relapse to any polarity of episode due to any type of residual symptoms was not

evaluated.

§ The association of residual symptoms with medications was not evaluated, as some of the

residual symptoms may be actually the side effects of ongoing medications.

§ The documentation of residual symptoms was limited to HAM-D and YMRS. There may be

other symptoms, which are present during the interepisodic period, which are not evaluated

by these scales. Future studies must attempt to address these issues.



z
STATISTICS USED

STUDENT ‘t’ TEST

A method of testing hypotheses about the mean of a small sample drawn from

a normally distributed population when the population standard deviation is unknown.

For example, suppose we collected data on the heights of male basketball and football

players, and compared the sample means using the t test. A probability of 0.4 would mean that
there is a 40% likelihood that we cannot distinguish a group of basketball players from a

group of football players by height alone. If we calculate a probability of 0.05 or less, then we
can reject the null hypothesis (that is, we can conclude that the two groups of athletes can be

distinguished by height).



z ANOVA TEST

§ Analysis of variance (ANOVA) is a statistical technique that is used to check if the means of two
or more groups are significantly different from each other. ANOVA checks the impact of one or
more factors by comparing the means of different samples.

§ There are two types of ANOVA: one-way (or unidirectional) and two-way. One-way or two-way
refers to the number of independent variables in your analysis of variance test. A one-way
ANOVA evaluates the impact of a sole factor on a sole response variable. It determines whether
all the samples are the same. The one-way ANOVA is used to determine whether there are any
statistically significant differences between the means of three or more independent (unrelated)
groups.

§ A two-way ANOVA is an extension of the one-way ANOVA. With a one-way, you have one
independent variable affecting a dependent variable. With a two-way ANOVA, there are two
independents. For example, a two-way ANOVA allows a company to compare worker
productivity based on two independent variables, such as salary and skill set. It is utilized to
observe the interaction between the two factors and tests the effect of two factors at the same
time.



z KRUSKALWALLIS TEST :

§ It is a non-parametric method for testing whether samples originate from the same

distribution.

§ It is used for comparing two or more independent samples of equal or different sample sizes.

§ The parametric equivalent of the Kruskal–Wallis test is the one-way analysis of variance

(ANOVA).

§ A significant Kruskal–Wallis test indicates that at least one sample dominates one other

sample.

§ The test does not identify where this dominance occurs or for how many pairs of groups

dominance obtains.
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§ This test is used to determine whether there is a statistically significant difference (i.e., a magnitude
of difference that is unlikely to be due to chance alone) between the expected frequencies and the
observed frequencies in one or more categories of a so-called contingency table.

§ In the standard applications of this test, the observations are classified into mutually exclusive
classes. If the so-called null hypothesis is true, the test statistic computed from the observations
follows a χ2 distribution

§ The purpose of the test is to evaluate how likely the observed frequencies would be assuming the null
hypothesis is true.

§ Fisher's exact test is a statistical significance test used in the analysis of contingency tables
when sample sizes are small (<30).

CHI SQUARE TEST
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MANN-WHITNEY TEST

§ The Mann–Whitney test is a nonparametric test of the null hypothesis , that it is equally

likely that a randomly selected value from one sample will be less than or greater than a

randomly selected value from a second sample.

§ Unlike the t-test it does not require the assumption of normal distributions. It is nearly as

efficient as the t-test on normal distributions.

§ This test can be used to determine whether two independent samples were selected from

populations having the same distribution; a similar nonparametric test used

on dependent samples is the Wilcoxon signed-rank test.
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SCHEFFE TEST

§ The Scheffe Test (also called Scheffe’s procedure or Scheffe’s method) is a post-hoc test used
in Analysis of Variance.

§ After you have run ANOVA and got a significant F-statistic (i.e. you have rejected the null
hypothesis that the means are the same), then you run Sheffe’s test to find out which pairs of means
are significant.

§ Scheffe's test has the advantage of giving the experimenter the flexibility to test any comparisons
that appear interesting, the drawback of this flexibility is that the test has very low statistical power.

https://www.statisticshowto.com/probability-and-statistics/hypothesis-testing/anova/
https://www.statisticshowto.com/probability-and-statistics/f-statistic-value-test/
https://www.statisticshowto.com/support-or-reject-null-hypothesis/
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PEARSON CORRELATION

§ Is a measure of the linear correlation between two variables X and Y.

§ It has a value between +1 and −1, where 1 is total positive linear correlation, 0
is no linear correlation, and −1 is total negative linear correlation.
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