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Abstract: In this narrated review, we draw attention to the use of happiness as a novel 
outcome measure in clinical research studies regarding patients with stroke. Commonly used 
outcome measures in clinical trials in stroke rehabilitation include the modified Rankin Score 
(mRS), Functional Impairment Measures (FIM), Barthel Index and quality of life (QoL). 
Despite being a part of QoL, happiness is arguably a significant construct on its own. While 
QoL assesses perceptions of various extrinsic aspects of life, happiness may be used as 
a measure of subjective enjoyment of life after an illness. We review the literature discussing 
the use of happiness as a formal outcome measure in stroke care and subacute and long-term 
stroke rehabilitation. Ultimately we recommend the wider use of happiness as an outcome 
measure where appropriate in these settings.
Keywords: stroke, quality of life, happiness, brain health

Introduction
Happiness is a concept first defined more than 2000 years ago as a state of being 
and doing well.1 Over the past century, there has been significant expansion on the 
definition of happiness. Social scientists highlight the importance of human rela-
tionships to attain happiness and be satisfied with life. A religious perspective 
underscores spirituality as enhancing people’s virtuosity, which is suggested to be 
a key component of happiness.2,3 A unique school of thought that redefines happi-
ness emerged after World War II. A happy life is described using this outlook as 
a life that is good, pleasant, and meaningful. Martin Seligman refers to this as 
positive psychology.4 Positive psychology suggests that happiness can be attained 
by focusing on positive emotions and capitalizing on individual strengths to cope 
with mental illnesses and other ailments.5

Happiness, Positive Psychology and Social 
Well-Being
The definition of happiness is complex and variable. Positive psychology attempts 
to define happiness using “scientifically informed perspectives on what makes life 
worth living”, focusing on “aspects of the human condition that lead to happiness, 
fulfilment, and flourishing”.6

It focuses on every individuals positive subjective experiences in the past, present 
and future, also accounting for the virtues of each individual that make them 
a contributor to societal productivity.7 Core to the concepts of positive psychology 
is the idea of subjective well-being. In 2011, the PERMA theory was conceived. 
This theory suggests there is a correlation between various variables (positive 
emotion, engagement, relationships, meaning and accomplishment) and the 
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subjective concept of well-being.8 Steptoe likewise 
equates happiness to subjective well-being. This idea of 
well-being includes

affective well-being (feelings of joy and pleasure), eudai-
monic well-being (a sense of meaning and purpose in life) 
and evaluative well-being. (overall life satisfaction). 9 

Empirical corroboration from behavioral research supports 
this idea, providing substantial evidence that achieving the 
aforementioned improves productivity in terms of health, 
relationships, work, and creativity.8,10,11 Although quality 
of life (QoL) and happiness are often used interchange-
ably, various literatures propose that this is incorrect.13,14 

Veenhoven implies that happiness is a mere subset of QOL 
since QoL more broadly describes quality of one’s living 
environment, their performance, and their subjective 
enjoyment of life.14

Scales to Measure Happiness and 
Subjective Well-Being
Dissatisfaction with the practice of orthodox medicine has 
led to increasing interest in the philosophies of holistic 
medicine. Holistic medicine seeks to avoid focusing solely 
on the physical aspect of disease management. Instead, 
emotional, spiritual, and social factors are also reflected 
upon.15,16 The increased popularity of this approach high-
lights the importance of finding parameters that can mea-
sure a patient’s quality of life, sense of well-being and 
degree of happiness.17 In 2011 international interest into 
finding such a parameter was sparked when the United 
Nations General Assembly encouraged nations to measure 
their happiness for use in the World Happiness Report. 
International interest was sparked into finding such 
a parameter in 2011 as the United Nations General 
Assembly encouraged nations to measure their level of 
happiness for use in the World Happiness Report.18 

Before the advent of positive psychology, happiness was 
gauged in clinical research by the five-item Satisfaction 
With Life Scale.12 Conceptualized in 1985, it is a validated 
metric that aims to assess subjective well-being by using 
the affective and cognitive aspects of life satisfaction.12 

A few years later Watson et al formulated the Positive and 
Negative Affect Schedule (PANAS), a 20-item question-
naire which not only gauges an individual’s high energy 
states of enjoyment but also investigates states of distress 
and undesirable engagements.19 The Oxford Happiness 
Inventory uses instead a 29-question questionnaire based 

on Argylle’s three-pronged definition of happiness. This 
definition claims that life satisfaction involves the pre-
sence of positive factors, the absence of negative factors 
and the existence of satisfaction.20 This questionnaire has 
been translated to several languages. It was the basis from 
which the Oxford Happiness Questionnaire and Oxford 
Happiness measure were constructed in 2002 and 2010 
respectively.21,22

The establishment of positive psychology in 1997 was 
immediately followed by a great deal of related research. 
In 2005, the Orientation to Happiness Index was estab-
lished. This psychometric scale sought to measure life 
satisfaction based on pleasure, engagement and 
meaning.23 Five years later, Tennant et al proposed the 
Warwick Edinburgh Mental Well-Being Scale, a 14-item 
test that looks into the hedonic and eudaimonic aspects of 
mental health. Like other metrics it covers positive affect, 
functioning and interpersonal relationships.24 In 2010, 
Pavot and colleagues introduced the Temporal 
Satisfaction With Life Scale (TSWLS), which has been 
shown to positively correlate with global life 
satisfaction.25 It notably incorporates past, present and 
future facets of an individual’s definition of 
satisfaction.25 Several modifications of existing well- 
being scales have also been made over the past ten years, 
yielding many further scales and indices. The BBC 
Subjective Well-Being Scale (BBC-SWB) was created by 
experts from the United Kingdom. This measures an indi-
vidual’s relationship status along with their psychological 
and physical well-being via a comprehensive 24-item 
test.26 Two years later researchers from Australia devel-
oped the Personal Well-Being Index, integrating known 
predictors of life satisfaction and subjective well-being 
while also including other elements such as standard of 
living, health, future security, and religion.27

Happiness as an Outcome in Clinical 
Research
Happiness has rarely been explored as an outcome in 
clinical research due to its inherent subjectivity. 
However, a convincing amount of data suggests that an 
individual’s experience of happiness, subjective well-being 
and positive psychology are associated with physiological 
changes which may have a systemic effect.28,29 The Heart 
and Soul study involving more than 1000 patients sug-
gested that positive affect directly correlated with 
increased chance of survival among patients with coronary 
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heart disease using the Positive and Negative Affect 
Schedule.30 Among cancer patients, happiness was mea-
sured using the Fordyce scale after psycho-intervention 
and was also shown to correlate with positive 
outcomes.31 The OSAKA study, which employed the 
Subjective Happiness Scale among patients with dry 
eyes, demonstrated an inverse relationship between self- 
reported symptoms of dry eyes and happiness.32

The impact of happiness on patients with neurological 
diseases has also been assessed by various studies using 
different parameters. Pacchetti et al used the Happiness 
Measure to evaluate the emotional effects of music therapy 
among patients with Parkinson’s Disease, suggesting that 
it had notable benefits.33 Happiness levels during the treat-
ment of patients with relapsing remitting MS were inves-
tigated in a prospective study in Israel.34 Using the Oxford 
Happiness Inventory (OHI) and the Satisfaction with Life 
Scale (SLS), it was concluded that patients who were 
treated with interferon-beta-1a were as happy as their 
healthy counterparts34 Similarly, the effect of Emotional 
Intelligence Training on the happiness levels of patients 
with epilepsy was studied in a randomized control trial 
involving 70 patients. The Oxford Happiness 
Questionnaire was used to demonstrate that there was 
a significant difference before and after treatment using 
this intervention.35 While objective measures of happiness 
are deemed extremely useful in clinical research, 
Szymanski argues that they are not usually tantamount to 
tangible indicators.36 For instance, in a qualitative study 
among female PD patients they claimed that a sense of 
connection, harmony and control over one’s life were the 
main indicators for emotional well-being, factors which 
some measures of happiness do not consider.37 The recent 
expansion of research in this field has highlighted the 
utility of happiness as an outcome, be it measured qualita-
tively or quantitatively. However, despite clinical medi-
cine’s focus on mental health and well-being promotion, 
there is still limited data on positive psychology-based 
interventions and outcomes.

Stroke and Unhappiness
Stroke is a common condition that significantly impacts 
physical, emotional, and mental health, often leaving 
patients with profound disability. Often the emotional bur-
den of the disease cannot be coped with. Patients describe 
this as a psychological crisis impairing their ability to 
receive and comprehend.38 Viitanen states that the absence 
of physical disability post-stroke can still leave patients 

susceptible to decreased global satisfaction due to acopia is 
perhaps one of the most common conditions that signifi-
cantly impacts physical, emotional, and mental health. 
Despite advances in stroke diagnosis and treatment, many 
patients are still left with profound disability. Given the 
acuteness of the devastating sequelae of stroke, there is 
often a mismatch in the emotional burden of the disease 
and the patient’s capacity to cope. Acute stroke patients 
often describe this phenomenon as a psychological crisis 
resulting in the impairment of their capacity to receive and 
comprehend.38 Viitanen also concludes that the absence of 
physical disability post-stroke may still make patients sus-
ceptible to decreased global satisfaction due to acopia.39 The 
Lausanne emotion in stroke study in 2015 has shown that 
40% of patients suffering from their first ever stroke was left 
in a state of sadness, while 18% were unable to adapt to the 
changes to their life. Notably 44% were in a state of denial 
during the acute period.40 The same study also concluded 
that a history of alcohol use, being female (It is worth noting 
the fact that acute stroke in women differs from men in the 
distribution of risk factors and stroke subtype, stroke sever-
ity, and outcome as demonstrated by many researchers41 or 
having a haemorrhagic stroke all increased the likelihood of 
sadness. In another prospective study involving more than 
273 patients suffering their first uncomplicated stroke, it was 
demonstrated that crying and overt sadness in the acute 
period predicted post-stroke depression in one year’s 
time.42 Similar findings were noted in more literature in 
Sweden which used self-rated scales and concluded that 
more than 50% of patients remained sad at the end of three 
months. Fatigue and an increased risk of depression were 
predicted by this study for these patients.43 If sadness is not 
averted at the end of one year, life satisfaction tends to 
remain poor for up to three years.44 This emotion likely 
emanates from discontent regarding vocational situation, 
sexual life, physical health post stroke and mental health 
post stroke.45 If this is not swiftly overcome it may lead to 
post-stroke depression that heavily impacts patients’ quality 
of life, as well as likely negatively influencing their chance 
of survival and rehabilitation.46,47

Stroke, Happiness and Positive 
Affect
While sadness and negative emotions outweigh happiness 
and positive psychology in the acute stroke period, there is 
evidence to suggest that improvement is usually imminent 
in the subacute period.48 Ostir et al describes this as 
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a dynamic process that can occur regardless of age, gender 
and ethnicity.48 In a study involving more than 800 
patients with acute stroke, there was an improvement in 
the patients’ happiness as measured by respective positive 
emotions scores by 35% after three months.48 The popu-
larity of social media has also made it possible to assess 
people’s positive emotions by evaluation of their tweets 
and posts. Using the Plutchik model and hedonometer tool, 
Rudolph et al concluded that positive emotions such as 
anticipation, trust and joy were more commonly displayed 
by female stroke survivors than their male counterparts.49 

An analysis of more than 800,000 tweets from stroke 
survivors suggests that females had more favorable out-
comes in terms of rankings on the happiness index and 
global positive emotions.49 This gender dependency was 
similarly observed by Wyller and colleagues as they 
assessed subjective well-being using variables such as 
satisfaction, strength, calmness, and cheerfulness.50 The 
same study concluded that older age, well-established 
social connections, and a sound pre-existing general and 
mental health could also account for improved positive 
emotion among stroke survivors.50 Data from the Stroke 
Recovery in Underserved Population database (consisting 
of more than 900 patients) indicates that among patients 
undergoing rehabilitation, those who had a higher positive 
affect at discharge had lower pain ratings after a three- 
month follow-up period.51 More importantly, these 
patients also had an advantage in terms of functional, 
motor, and cognitive recovery.48 Further analysis of the 
same population implies that these patients also displayed 
greater social participation after discharge.52 This likely 
stems from every individual’s inherent desire to engage in 
strategies and activities that would bring about fast recov-
ery, otherwise known as the hierarchy of sustainable 
happiness.53

Interventions to promote happiness and positive psy-
chology have also been employed in treating patients with 
stroke. A randomized control trial of more than 50 patients 
with stroke reported that music therapy (also known as 
rhythmic auditory stimulation (RAS) therapy) improved 
their emotional regulation, capacity to concentrate and 
level of happiness.54 This is supported by an additional 
qualitative study which reported that acute stroke patients 
who listened to music for at least an hour each day showed 
an improved mood and were more relaxed.55 Another 
group of investigators from the US provided further evi-
dence for the benefits of music therapy. Their data sug-
gests that music therapy not only benefits a patient’s level 

of happiness but also has a positive effect on their physical 
mobility and flexibility, as well as improving their inter-
personal relationships.56

Art sessions are another intervention shown to enhance 
a stroke patient’s emotional well-being. Data from 
a randomized control trial of stroke survivors in the UK 
showed that those who participated in art sessions during 
rehabilitation had more improvement in their PANAS 
scores post-intervention at 4 and 12 weeks compared to 
controls.57 A distinct sense of pleasure and revitalized 
engagement was also experienced by patients who were 
involved in Healing Arts, a specialized programme 
intended for stroke patients.58 In the same study these 
patients also showed improved confidence, feelings of 
achievement and feelings of empowerment.58

Physical leisure therapy involving education and var-
ious recreational activities also has a significant impact on 
stroke patients’ holistic recovery. Drummond et al 
t explored the effects of leisure-integrated rehabilitation 
among stroke patients, finding that those who were 
involved in it had higher happiness scores.59 Further ana-
lysis of this data revealed that patients with higher scores 
had more improvement in their mobility and psychological 
wellness.60 A subsequent randomized control trial 
involving61 subjects also demonstrated that patients who 
participated in community-based leisure activities had an 
advantage over controls in terms of leisure satisfaction, 
improving their mood and general well-being.61

Neurological mechanisms of happiness and stroke
The physiological changes caused by happiness in 

healthy individuals have been demonstrated well in litera-
ture. However, there is no existing clinical data which 
directly correlates biochemical changes and happiness 
levels among stroke patients. A study by Steptoe et al 
concludes that biomarkers such as cortisol and fibrinogen, 
which are chemical mediators of stress, inversely correlate 
with happiness.62 It is known that patients with post-stroke 
depression (PSD) have derangement in the hypothalamic 
pituitary axis, which may contribute to fluctuations in 
cortisol63 Harney et al infers that patients with an abnor-
mal Dexamethasone Suppression Test in the subacute per-
iod are more susceptible to PSD in the long term64 

A similar trend was observed among patients with 
increased fibrinogen levels in the acute stroke period. 
Luan et al prospectively investigated the effects of base-
line fibrinogen levels in more than 400 acute stroke 
patients regardless of aetiology and proposed its potential 
utility as a biomarker for PSD.65
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Inflammatory markers are also known to play an essen-
tial role in the physiology of happiness. In a study of 160 
happy Japanese individuals, they all displayed inherently 
lower levels of interferon-γ (IFN-γ), which is otherwise 
elevated in PSD.66 Wijeratne and Sales proposed that Post 
Stroke Depression as the norm rather than the exception in 
a recent, comprehensive reviews on this key topic.67 The 
possible protective role of happiness in various inflamma-
tory conditions is supported by another study among patients 
with T2 Diabetes mellitus68 IL-6 and monocyte chemoat-
tractant protein-1 (MCP-1) were noted to be at lower levels 
among individuals who perceived themselves as happy.68 

Interestingly, when subjected to stress, the same subjects 
had a modest reaction in terms of the acute rise in their 
inflammatory markers.68 As with cortisol and fibrinogen, the 
link between inflammatory cytokines in PSD is well- 
established.67–70 In the same manner, stroke is itself linked 
to a chronic inflammatory state and thus is also associated 
with an increase in levels of inflammatory biomarkers.70 

This connection is a possible reason why stroke patients 
are generally unhappy and likely to suffer later depression.

The potential role of neuroplasticity in the experience 
of happiness among stroke patients is worth noting. This 
concept was proposed more than 20 years ago, highlight-
ing the capacity of neural circuitry to change in response 
to various stimuli such as stress or injury.71 This could 
possibly explain why music therapy has improved the 
level of happiness among post stroke patients. 
Experimental studies on Sprague-Dawley rats have 
shown that there are positive effects of musical enrichment 
on the hippocampal region of depressed rats.72 The exis-
tence of such a mechanism is also supported by neurophy-
siological studies showing that patients who were 
musically trained for at least 3 months had enhanced 
evoked responses, suggesting possible neuroplastic 
changes.73 By virtue of long-term potentiation, music has 
also been shown to activate cerebral pleasure centers such 
as the nucleus accumbens and the ventral tegmental area, 
as well as activating emotional processing regions of the 
brain.74 This may further apply to visual art-induced neu-
roplasticity, as evidenced by the magnification of visual 
evoked responses among art-exposed stroke patients.77

Apart from these neurobiological associations, physical 
activity among post-stroke patients also impacts signifi-
cantly on their emotional well-being48,51–53 This is parallel 
to observations made in a study among patients with cere-
bral palsy, in which happiness correlated with physical 
activity77 It is also well-established that patients engaged 

in leisure-related exercises have maintained their short and 
long term perception of happiness,76,77 Moreover, functional 
studies have shown that activities such as running promote 
a connection between the amygdala, orbitofrontal cortex and 
insula. This clinically manifests as a happy state with 
a concomitant uncoupling and inhibition of fear-related 
structures such as the parahippocampus and subgenual 
cingulate78 Pain is also alleviated by physical therapy, so 
reduction of pain may contribute significantly to the 
improved positive psychology experienced by patients.50 

Current stroke care pathways do not take into consideration 
of happiness as an outcome measure. Hachinski and collea-
gues proposed a definition of brain health in adults as a state 
of complete physical, mental, and social wellbeing through 
the continuous development and exercise of the brain.79 

Cognitive impairment is expected to impact on brain health 
in this context. The proportion of cognitive impairment due 
to small vessel disease range from 36–67%.80 It is highly 
possible that the differences between the groups with and 
without cognitive impairment is related the differences 
between happiness in these groups while further research 
is needed to confirm this suggestion.

Ultimately happiness and subjective well-being among 
stroke patients is likely a function of various biochemical 
changes linked to the process of neuroplasticity.

Conclusion
Happiness is a basic human emotion which has been defined, 
interpreted, and measured in a variety of ways over the 
course of time. This emotion is remarkably compromised in 
stroke due to patients’ incapacity to cope with sudden seque-
lae. Multisensory modalities such as physical activity, music 
and visual art promote emotional recovery by inducing bio-
chemical changes and activating neuroplasticity in pleasure- 
related structures of the brain. The promotion of positive 
psychology-based interventions in the rehabilitation of stroke 
patients translates to improvement in their physical and sub-
jective well-being, improving their overall quality of life.
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