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Is high-intensity interval training (HIIT) beneficial to adults with depression or depressive symptoms: A systematic review. 

Abstract 
Background: Exercise training has long been recognised as an effective treatment for depression. The efficacy of aerobic exercise on symptoms of depression was the main subject of a prior systematic review, omitting comparisons to other types of exercise such as high-intensity interval training (HIIT). An individual’s mood is defined as a persistent and long-lasting emotion that influences almost every element of their actions in the outer world. Significant emotional disturbances are a feature of mood disorders (severe lows referred to as depression, or extreme highs referred to as hypomania and mania). These conditions include bipolar disorder, severe depressive disorder and disruptive mood dysregulation disorder. These are common psychiatric disorders that have higher rates of morbidity and mortality. The brain regions which influence our moods and emotions are the amygdala and orbitofrontal cortex. Patients who suffer with mood disorders were seen to have an enlarged amygdala on brain imaging scan, corroborating the theory that abnormalities in these areas can cause mood disorders. Ventricular hypertrophy is caused by repeated episodes of mental illness. Despite significant progress, there is still a need to find out more about the pathophysiology of these diseases together with the considerable possibility for improvement through therapy. It is critical to recognise how much work has gone into improving our knowledge and treatment of mood disorders in the past, as seen by the currently available effective treatments, which range from psychopharmacology to neuromodulation to psychotherapies. According to Forty et al, (2012), the most prevalent concurrent medical conditions of chronic mood disorder include migraines, asthma, elevated triglycerides, hypertension, thyroid sickness, and osteoarthritis. Due to a major lack of physical activity and sedentary behaviour, as well as pharmacological side effects, people with persistent mood disorders have a higher risk of developing cardiovascular disease, diabetes, and metabolic syndromes. Methods: Articles evaluating the question were found in the following databases: PubMed, ProQuest, PEDro and Elsevier. Following the review of the titles and abstracts, the full screening process began, which included assessing the quality of the articles' language and abstracting the data. Five studies with a total of n= 361 individuals were included in this systematic review. Results: The studies were characterised by gathering and presenting information such as publication details, study population, intervention characteristics, outcomes, and whether or not the intervention was effective. In meta-analyses, there were some trends suggesting HIIT exercise had a positive effect on depressive symptoms, but no significant differences between therapies. Conclusion: The results show that HIIT training improves depression and depressive symptoms in adults. 

1. Introduction 

Depression is classed as a mood disorder. Mood disorders are severe and chronic illnesses, with the majority of them lasting a lifetime. It is a type of mental illness that affects a large number of people. The phrase is used to refer to any sort of depressive symptoms. Tsuang and Faraone, (1990) define mood as a mental health condition that predominantly impacts a person's emotional well-being. It is a mental illness in which a person goes through protracted periods of excessive happiness, misery, or both. It is natural for a person's mood to shift based on circumstances. Drevets, (2000) states that symptoms of a mood disorder, on the other hand, must be present for several weeks or more in order to be diagnosed. Mood problems can alter behaviour and impair capacity to cope with daily tasks such as work or school. There are numerous forms of mood disorders, but one of the most common is depression (Drevets., 2000). 

Depression is the emotional expression of a sense of ego-helplessness and ego-powerlessness in the face of persistent narcissistic desires. The effect of narcissistic desires being realised, whether in reality or in the imagination, is elation (Bibring, 1953). Depression is caused by a child's obsession on the sensation of powerlessness (Padesky and Greenberger, 2012). Accepted notions of the involvement of orality and violence in depression are unaffected by the fact that depression is a basic ego reaction to conditions of narcissistic dissatisfaction (Malhi and Mann, 2018).  Depressive disorders were rated the third greatest cause of years lost due to disability by the World Health Organization (WHO) in 2016, indicating that they have a major economic impact (WHO, 2016). According to Padesky and Greenberger (2012), from how an individual feels about themselves to their relationships with others and their physical health, their mood and mental health have an impact on every element of their life. There is a strong correlation between mental and physical health, as well as vice versa. An individual’s general emotional state or mood is altered or inconsistent with their circumstances if they have a mood disorder, and it interferes with their capacity to operate (Greenberger and Padesky, 1995). They may be profoundly sad, empty, or irritable (depressed), or they may experience periods of despair followed by periods of intense happiness (mania). Depression and other mental health concerns, on the other hand, can cause stomach problems, difficulty sleeping, a lack of energy, heart disease, and other physical problems (Morris, 2012).  In severe and long-term mental diseases like major depression, physical health problems including diabetes and cardiovascular disease are typically comorbid with mental illness. The existence of a comorbid physical ailment has been related to a higher risk of death (Teasdale et al., 2018).

‘High-intensity interval training’ (HIIT) is an umbrella term for workouts that alternate brief bursts of intensive exercise with rest intervals (Shiraev and Barclay, 2012). In accordance with Gillen and Gibala, (2014) HIIT is a type of cardiovascular exercise. Short bursts of high-intensity exercise are alternated with low-intensity recovery periods in HIIT (Alansare, et al., 2018).  Surprisingly, it is maybe the most time-saving method of exercising. A HIIT workout lasts about 10–30 minutes on average (Ito, 2019). Between intervals, high-intensity aerobic exercise at or below maximal oxygen consumption is alternated with gentle recovery exercise or no exercise (Weston et al., 2014). HIIT is currently recognised as a suitable and effective supplement to moderate-intensity continuous training in international clinical-based exercise guidelines (Kilpatrick et al., 2014). Moving the body can help promote happy hormones such as serotonin, which is why individuals feel so good after an intense workout. Vitale et al., (2017), argue that few activities are more likely to send an individual into a frenzy of joy than HIIT. Exercising intensely, such as HIIT, has been shown to help prevent depression as well as support those who are already depressed. According to Radosevich et al., (1989), severe exercise increases glutamate and gamma-aminobutyric acid (GABA) levels in the brain; two essential neurotransmitters involved in chemical communication. This is crucial since both neurotransmitters are commonly low in those who suffer from severe depression.  A study conducted by Saanijoki et al., (2017) found that HIIT can alter the brain by increasing the production of a protein called BDNF, which is involved in cell repair, cognition, and mood control. Depression, bipolar illness, and schizophrenia are all linked to low levels of this protein.

This systematic review was produced to address the following question: Is high-intensity interval training (HIIT) beneficial to adults with chronic mood disorders: A systematic review.


2. Methods
2.1 Search strategy

                          Database searches were conducted using PubMed, ProQuest, PEDro and Elsevier, from January 2012 - December 2021. A primary search was conducted using the term “depression”, “depressive disorder”, “Major Depression”, "mood" in conjunction with the terms "mood disorders", "chronic mood disorder” and a secondary search was conducted using the term "high intensity interval training". In addition, synonyms and MESH terms were integrated “HIIT” or “HIIE” to find out if high-intensity interval training (HIIT) is beneficial to adults with persistent mood disorders and researchers gathered data from peer-reviewed literature. The search yielded full copies of articles that met the requirements for inclusion.

2.2 Study Criteria and selection
 
                            Studies were considered if they 1) contained information on the benefits of HIIT for adults with chronic mood disorders; 2) If the allocation of participants to treatment and comparison groups was described as randomised and the trial was classified as a randomised control trial (RCT); 3) they were published in journals that are peer-reviewed; 4) the entire text was available; 5) participants who have chronic mood disorders had to be diagnosed by a doctor and assessed using the Beck Depression Inventory (BDI) or Depression Anxiety Stress Scale (DASS) or Mental Component Score (MSC); 6) Participants were healthy (characterised as having no chronic disease or comorbidities) and did not have any contraindications to exercising. The trials were ruled out if any of the participants were not clinically diagnosed with a chronic mood disorder and had any underlying health conditions.

2.3 Evaluation of methodological quality 

The PEDro scale (Physiotherapy Evidence Database) was used to measure the quality of the work. In accordance with Maher et al., (2003) this scale has a high level of reliability when it comes to scoring RCTs. The PEDro scale has eleven criteria to verify that the scientific method is strictly followed, resulting in unbiased experimental design, methodology, analysis, and reporting of results. Item 1 is about external validity and is not factored into the final score, whereas items 2 to 11 are about internal validity and are worth one point if they are met, table 1 depicts this.  
Table1  
Detailed description of PEDro scores. 
Study (year published)		PEDro scores	
				1      	2    3    4    5    6    7    8    9    10   11    Total of 2-11
Chapman et al. 2017     	              Yes	1    0    1      1    0    0       1    1     1       1	  7	
Borreg-Mouguinho et al. 2021    Yes	1    0    1      0    1    0       1    1     1     1	  7
Martland et al., 2020	               Yes	1    0    1      1    0    0        1    1     1     1	  7 
Jahrami et al. 2021		 Yes	1    0    1      0    0    0       1    1     1     1	   6
Reed et al, 2021	             Yes	1    0    1     0    0   0    1    1     1     1	  6
Total for each item 			5    0    5    2    0    0    5    5     5     5	 33
1: Criteria for eligibility were established.
2: The subjects were divided into groups at random (in a crossover study)
3: Allocation was concealed.
4: The groups were similar in terms of the most critical prognostic factors.
5: All of the subjects were rendered blind.
6: All therapists who administered the therapy were blinded.
7: All assessors who measured at least one major outcome were blinded.
8: More than 85 % initially assigned to groups had measurements of at least one critical outcome.
9: All subjects with outcome measures got the treatment or control condition as assigned, or, if this was not possible, data for at least one major outcome was analysed using the "intention to treat" method.
10: For at least one key outcome, the findings of between-group statistical comparisons are presented.
11: At least one major outcome is presented with the results of statistical comparisons between groups.
(PEDro scale - PEDro, 2021)

The major outcome measure of interest in this systematic review is depression post treatment. The systematic review considers either the DASS or the BDI or MCS score as post-treatment options. These two tests are regarded as the gold standard for determining depression (WHO, 2016).

2.4 Data analysis

RevMan (Review Manager) 5.4.1 was used to conduct meta-analyses to determine if high-intensity training could help those with depression. Two meta-analyses were conducted, one for studies had used the BDI as an outcome measure (Borrega-Mouquinho et al., 2021; Jahrami et al., 2021; Reed et al., 2021) Chapman et al., (2017) is study had used the DASS as an outcome measure. Whilst Martland et al., (2020) used MSC as an outcome measure. 

3. Results 
3.1 Search and selection

                 Figure 1 is a flow chart depicting the various stages of study search and selection for the systematic review. The database yielded 297 titles and abstracts during the initial search. A full text review was carried out on 13 of them. Only 5 studies met the criteria for inclusion in the systematic review after the exclusion criteria were applied (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Jahrami et al., 2021; Martland et al., 2020; Reed et al., 2021). The remaining investigations were eliminated for one of two reasons: 1) participants who have been diagnosed with chronic mood problems in a clinical setting; 2) any underlying health conditions.       

On the databases PubMed, ProQuest, PEDro, and Elsevier, 297 titles and abstracts were discovered.

286 excluded:

· Design not relevant
· Intervention different or no intervention included




	

13 complete manuscripts were examined.

6 excluded:

· Participants not clinically diagnosed 




The requirements for inclusion were met by 5 papers.



Figure 1. A flow chart depicting the many steps of the study search and selection process.


3.2 Quality assessment 

                      A PEDro score of six was found in two research studies (Jahrami et al., 2021; Reed et al., 2021), and a score of seven was found in three studies (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020). According to the Pedro scale, the most common items which were not included by these studies were 1) the groups allocation was concealed 2) all assessors who measured at least one major outcome were not blinded. 

3.3 Participant characteristics 
	
The characteristics of the participants are shown in Table 2. The 5 studies included in the systematic review yielded a total of n=361 participants. In all five investigations, the participants were adults in their teens, twenties, and thirties, but no structured information about the demographic was provided. One study (Jahrami et al., 2021) had only female participants. The study carried out by Borreg-Mouguinho et al., (2021) included a female: male ratio of 90:44, respectively, and three studies (Chapman et al., 2017; Martland et al., 2020; Reed et al., 2021) had no gender report. All of the participants in the five investigations (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020; Jahrami et al., 2021; Reed et al., 2021) had been diagnosed with clinical depression.

3.4 Intervention characteristics 

Table 2 also shows the intervention employed in the study. All of the studies that have been conducted have used high-intensity interval training (HIIT) as the exercise of choice. The interventions used in the research (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020; Jahrami et al., 2021) all reported the same number of sessions per week, but varying session durations and how many weeks the participants would undertake the sessions for. None of the publications stated which exercises would be included in the HIIT sessions; only the length of each session was mentioned. Borrega-Mouquinho et al., 2021; Jahrami et al., 2021; Reed et al., 2021 employ the Beck Depression Inventor (BDI) as a metric, this is a self-report rating questionnaire with 21 items that assesses depression-related attitudes and symptoms (Beck, et al., 1961). The other two studies (Chapman et al., 2017) used Depression, Anxiety and Stress Scale (DASS-21) as a metric, this is a 21-item questionnaire which is a collection of three self-report scales that are used to assess depression, anxiety, and stress. Whilst Martland et al., (2020) used Mental Component Score (MCS) includes role limitation caused by emotional issues, vitality, social functioning, and mental health are all part [image: ]of the mental health subscales.
HIIT= High Intensity Interval Training, MICT= Moderate Intensity Continuous Training, BDI= Beck Depression Inventory, DASS= Depression Anxiety Stress Scale, MSC= Mental Component Score. 

3.5 Meta- analysis 

Chapman et al., (2017) conducted a study which looked at high intensity interval training's practicality and acceptance for individuals with mental illness. The study’s preliminary evidence suggests that HIIT for people with mental illness is just as acceptable and practicable as MICT. The pre and post intervention showed no significant difference (p= 0.09). There was no significant difference when comparing HIIT to MICT (p=0.83), however, an incentive of a gift card was given to the participants for completing a baseline assessment, and due to this encouragement, this study is less reliable.  

Borrega-Mouquinho et al., (2020) conducted research that was focused on comparing the effects of two intervention programmes, high-intensity interval training (HIIT) and moderate-intensity interval training (MIT), on anxiety, depression, stress, and resilience in healthy adults during isolation caused by the coronavirus disease 2019 (COVID-19). According to the findings of this study, there was no significant difference (p= <0.05) between HIIT and MIT in BDI-13 scores. However, there was a significant effect in both groups when comparing the post interventions scores to a baseline (HIIT p= < 0.001; MIT p=0.016). An overall reduction in stress, anxiety, and depression was found, however there was no significant difference between the intervention programmes. 

The study by Martland et al., (2020) looks at the effect of high-intensity interval training on people with mental diseases and those who have physical ailments. In a preliminary meta-analysis of pre-post changes in comparison to the non-active control group, HIIT resulted in a substantial rise (p= 0.006) in MCS scores. 

Jahrami et al., (2021) focused on researching to see how high-intensity interval training (HIIT) affected sleep and cardiorespiratory fitness in depressed patients. Improvements in depressive symptoms were linked to 8 weeks of high-intensity interval exercise. There was a significant improvement between HIIT and MICT in BDI-II score (p= 0.020). However, there was no significant difference in Brain Derived Neurotrophic Factors (BDNF) (p = >0.05)

 Reed et al., (2021) conducted a randomised controlled trial looking at the effects of high-intensity interval training, nordic walking, and moderate-to-vigorous intensity continuous training on functional capacity, depression, and quality of life in patients with coronary artery disease (CAD) who were enrolled in cardiac rehabilitation. The BDI-II (p < 0.001) score improved significantly when comparing the pre and post testing scores. HIIT sessions were found to be both safe and beneficial for CAD patients in terms of enhancing their physical and mental wellbeing. 

4. Discussion 

The comprehensive evaluation of 5 RCTs comprising 361 healthy individuals (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020; Jahrami et al., 2021; Reed et al., 2021) found that a single therapy over time can improve an individual's mood. When examined by the BDI-II scores, two studies indicated a significant difference with HIIT training. There was a significant difference between HIIT training and MCS scores, but no change was discovered between HIIT training and BDI-13 and DAS-21 scores. BDI, DASS and MCS scores improve irrespective of the nature of the exercise.

4.1 Methodological quality 

The RCTs in this systematic review had an average PEDro score of 6.6 points. Three studies received 7 points (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020). The other two investigations (Jahrami et al., 2021; Reed et al., 2021) were given a score of 6. The most prevalent reasons for exclusion were that the studies were not RCTs, that they focused on other mental diseases, or that they did not employ the BDI or DASS as an end measure. Due to methodological shortcomings in the study, the findings should be regarded with caution. Only one study (Jahrami et al., 2021) and one for blinding (Borrega-Mouquinho et al., 2021) sufficiently documented the allocation concealment approach. The methodological quality of future research will need to be emphasised more.

4.2 Intervention methods 

Given the general acknowledgement of the health advantages of exercise, the widespread adoption of exercise routines has yet to be achieved, particularly in industrialised countries. In 2016, roughly 27.5 % of the population was classed as sedentary, according to a recent WHO survey, this was due to a lack of physical activity (Guthold et al., 2018). Maintaining a high-intensity exercise programme for a longer period of time would be preferred by health professionals. HIIT workouts necessitate a shorter workout time. Therefore, interval training can be realistically endured by people who have a sedentary lifestyle, obesity, advanced age, or cardiac disease. Brief, intermittent bursts of vigorous exercise (less than VO2peak, but generally includes 100 % [70 % -90 %] or 85 %-95 % of peak heart rate) interspersed with active rest periods are defined as HIIT (Ito., 2019). The findings of this systematic review reveal that high-intensity interval training reduces depressive symptoms, but there is disagreement over whether it has a substantial benefit when compared to other types of exercise.



4.3 Effects of HIIT on depression 

Although the quantity and significance of the data varied (including non-significant findings), the overall tendency was in favour of HIIT intervention.  Based on the results of five RCTs in depression and HIIT, the findings from the studies revealed that HIIT decreases depression symptoms and, while acknowledging the existing evidence suggests it is also a safe strategy. Studies of depression (Chapman et al., 2017; Borreg-Mouguinho et al., 2021; Martland et al., 2020; Jahrami et al., 2021; Reed et al., 2021).  outcomes show that exercise has a small to moderate impact size on improving BDI, DASS and MCS scores when compared to no intervention.

5. Limitation 

Since only English-language literature was gathered, this systematic review was limited. Furthermore, utilising the search terms placed into the databases, key research may not have been located. Future studies may need to pay more attention to the evidence's methodological quality. To prevent potential co-founders’ biases, the concealment allocation approach is critical for evaluating the quality of RCTs. Using an inadequate or ambiguous allocation concealment strategy may result in higher estimates of treatment effects when compared to clear reporting of concealed treatment allocation. Additionally, several studies did not give evidence of application when using intention to treat analysis. The use of intention to treat is crucial because people who drop out of the trial before the analysis could differ from the individuals who continued with the study. This may lead to erroneous conclusions about the treatment's efficacy. This is a substantial evidence vacuum that could stymie efforts to translate and implement HIIT treatments in mental health interventions.

6. Conclusion 

This systematic review shows that HIIT training is beneficial in reducing the symptoms of depression. Evidence shows that HIIT used as a sole intervention or in conjunction with other exercise interventions will improve depressive symptoms. Although, there was no conclusive evidence to suggest that HIIT training is significantly beneficial when compared to other exercise programmes (MICT, MIT) in reducing depressive symptoms. In future studies, HIIT training application should be applied to both healthy and symptomatic participants who suffer from depression or depressive symptoms to assess the effectiveness of HIIT training on reducing depressive symptoms.
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Table 2

Participant and intervention characteristics

Study (year published) Participants  Age Mood Disorder Exercise Sessions Outcome measures
Chapman et al. (2017) 24 25-32 Depression HIT 3 session a DASS-21
12min (3 x 4 min) week for 12 weeks
MICT
30 min (1x30 min)
BorregaMeuauinhe.
et al. 202 45 Female 18+ Depression HIT 6 sessions a
22 Male 40 min. week for 6 weeks. BDI-13
MIT
40 min
Martland et al. (2020) 58 Mean age Depression HIT 3 sessions a week MSC
335 2min x 2-3 repeats for 14 weeks
Jahrami et al. 2021 130 Female. 40-74 Depression HIT 2 sessions a
16 min (4x4 mins) | week for 12 weeks BDHI
MICT
60 min
Reed et al, 2021. 82 20-55 Depression HIT 3 sessions a week. BDI-II

15 mins

for 8 weeks
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