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While psychologists across diverse specialties have tended to focus on problems and dysfunction, there have always been a few who were more interested in human thriving – that is, in people feeling good or functioning well (Argyle, Bradburn, Jahoda, Winacott – refs to come later).  In 1998, during his Presidency of the APA, Martin Seligman launched the Positive Psychology movement which brought together researchers who had already been asking questions such as why some people are happier than others, or more resilient in the face of adversity; why some people age more successfully than others, or what are the social or biological processes associated with positive emotional states.  Seligman had, in short, recognised a readiness and eagerness to understand and promote positive mental states and positive behaviours, and interest in positive psychology is growing at an unprecedented rate.  With this new approach comes the possibility of improving the lives of ordinary people, and not just of those with disorder or dysfunction.  This conceptual shift is based on the growing recognition that positive health and well-being is more than the absence of disorder, that its determinants might not simply be the absence of risk factors for disorder, and that it deserves to be studied in its own right.

This chapter reviews some of the recent developments in the field we now call positive psychology.  It examines the causes and consequences of positive mental states from both the behavioural and neuroscience perspectives.  The relationship between positive mental states and cognitive processes is discussed and findings on the links between positive mental states, health and survival are explored, along with a consideration of the underlying mechanisms.  The paper concludes with a discussion of the growing interest in national indicators of well-being to assess both positive feelings and positive functionings, in recognition of their importance to society.

Why the relative neglect of positive emotions?

Much of psychology appears to have been influenced by the medical model prevailing in the Western world - that health is simply the absence of disease, and the related concept that good functioning is simply the absence of dysfunction.  This view has been quite explicit in neuropsychology, where it was assumed that we would understand the normal functioning of the brain by studying brain disorders.  Certainly much insight has been gained into the neural structures and processes underlying memory, language, motor skills and the like by studying patients with amnesia, aphasia and apraxia, but this approach has shed little light on the mechanisms underlying above-average or exceptional performance.  Similarly in the area of mental health and emotional behaviour, the volumes of research findings on the negative emotions such as anger, fear, depression and anxiety tell us very little about happiness, love, contentment or compassion.

The influence of evolutionary theory has been another reason for the relative neglect of positive emotions.  Evolutionary theory is dominated by the concept of survival and this has led behavioural scientists to investigate negative behaviours such as fight and flight, with their concomitant negative emotions of anger and fear.  The focus has been on environmental threats and the strong in-built reactions to them.  It is believed that we are hard-wired to be permanently vigilant because in survival terms, the failure to fight or flee could have such disastrous consequences.  Despite the fact that most of us rarely encounter life-threatening situations, high levels of anxiety are commonplace in response to very mild forms of threat, and may result in clinically diagnosed anxiety disorders (Nesse).

But what about the evolutionary origins of positive emotions?  It has been suggested that positive emotions are associated with situations which present opportunities rather than threats, and wit a strategy of approach rather than avoidance (Fredrickson, Nesse).  It has also been hypothesised that the display of positive emotions in an individual is a signal to others that there is no threat (Humphrey).  Thus positive emotions have evolutionary benefits, since by pursuing opportunities and signalling that it is safe to approach, individuals displaying the positive emotions become more attractive to other members of the species, thereby increasing their reproductive success.  In her “broaden-and-build” theory of positive emotions, Fredrickson proposes that in contrast to negative emotions which narrow the individual’s repertoire of thought and action (a valuable survival strategy), positive emotions such as joy, contentment and interest, have the effect of broadening the thought-action repertoire and of building cognitive resources for the future (Fredrickson).

Origins of positive emotions

While such explanations for the evolutionary origins of positive emotions are plausible, we are on firmer ground when examining the developmental origins of positive emotions.  The basic question is why do individuals show such marked differences in their levels of emotional well-being?  The extraordinarily protracted period of human brain development is the key to understanding individual differences.  Unlike the other major organs of our body, the brain undergoes most of its development post-natally and appears to be exquisitely designed to respond to environmental conditions.  There appears to be a sensitive period in brain development up to around age 2 (eg  ), but major changes and reorganisation continue until puberty (ref).  Moreover, the development of our frontal lobes which are responsible for such high-level processes as planning and emotional control, continues until early adulthood (ref).  In all mammalian species, later emotional well-being and cognitive capability appears to be profoundly influenced by the early social environment.  Of particular importance is the closeness of the bond between mother and infant.  Pioneering studies of mother-infant bonding showed that infants with secure attachments were more confident in exploring their environment and in responding to strangers than infants whose attachment was insecure (Ainsworth & Bell, 1970).  The body of research of Ainsworth and later investigators (eg Maccoby & Martin 1983) provides evidence that even in infancy, positive emotions are associated with positive cognitive and social behaviour that may provide a basis for resilience throughout life.

An elegant series of studies by Meaney and colleagues has taken our understanding of these processes to a deeper level.  Meaney and his collaborators, using laboratory rats, have shown that high levels of maternal licking, grooming and nursing are associated with a permanent increase in the concentration of glucocorticoid receptors in the hippocampus and pre-frontal cortex of the brain.  These changes in the circuitry of emotion regulations have the effect of decreasing responsiveness to stressors later in life.  These changes are also associated with learning and memory throughout life, presumably reflecting the well-known role of the hippocampus in memory processes (refs).  Such findings begin to underpin the observations that childhood and adult well-being are linked to the development of loving and trusting relationships early in life, while the absence of such relationships due to parental neglect or abuse, is associated with later behavioural problems, psychiatric disorder and substance abuse (Leverich et al., 2002).  

To establish whether the beneficial effects of good maternal care stemmed directly from the mother’s behaviour or from her biological makeup, Meaney took advantage of natural variations in rodent maternal behaviour which can be seen across generations.  He took the offspring of neglectful, emotionally reactive mothers and reared them with calm, stress-resistant mothers whose maternal behaviour is characterised by high levels of licking and grooming.  As adults, these offspring resembled their adoptive mothers, not their biological mothers (Meaney, 2001).  These studies show that maternal behaviour during the early post-natal period serves to programme endocrine and neurotransmitter function, as well as emotional and cognitive function later in life.

Positive emotions and cognition

An impressive body of cross-sectional survey data shows that happy people tend to function better in life than less happy people, are typically more productive, more socially engaged, and tend to have higher incomes (Diener, 2000; Judge et al., 2001).  Ryan and Deci (2001) point out that people high in happiness or subjective well-being tend to have attributional styles that are more self-enhancing and more enabling than those low in subjective well-being, suggesting that happiness can lead to positive cognitions which in turn contribute to further happiness.  Certainly there is a great deal of observational data showing that characteristically happy people tend to construe the same experiences and life events more favourably than unhappy people (Lyubomirsky & Tucker, 1998) and are less responsive to negative feedback (Lyubomirsky & Ross, 1999).  

Observational studies, particularly cross-sectional ones, cannot of course establish the direction of causality, so it is not clear whether positive cognitions and behaviours are the consequence of happiness or its cause, or whether both are influenced by a third factor such as temperament. Longitudinal research can go some way towards establishing causal relationships, but the most persuasive evidence comes from experimental studies.  Research using mood induction techniques demonstrates unequivocally that positive mood states can enhance attention and problem solving.  Fredrickson has shown that compared with individuals in negative or neutral mood states, subjects in a positive mood state have a broader focus of attention (“see the bigger picture”) and generate many more ideas in problem-solving tasks (Fredrickson & Branigan, In press).  Further evidence comes from Levy and colleagues who have found that elderly subjects who have been primed (using subliminal presentation) with positive descriptions of ageing (and are hence likely to have positive affect) show higher self-esteem and perform better on cognitive tests than the comparison group who have been primed with negative descriptions of ageing (Levy, 1996;  Levy & Banaji, 2002).  Experimental social psychology is full of examples showing that positive emotional experiences have beneficial effects on the way people perceive and interpret social behaviours and the way they initiate social interactions (eg Forgas, 2001;  Isen, 1987).  Thus it is clear from the experimental research on induced mood, that happiness or other positive emotions can have a direct effect on cognitive performance, cognitive appraisal and social relationships.  Such findings support Fredrickson’s ‘broaden-and-build’ theory of positive emotions which proposes that the frequent experience of positive affect broadens cognitive processes and builds enduring coping resources which lead to later resilience (Fredrickson, 2001;  2004; In press).  

Positive emotions can be the consequence of certain cognitive/behavioural processes, as well as their cause.  Extensive research on goal pursuit shows that enhanced subjective well-being is associated with goals being intrinsic, ie self-generated (eg Kasser & Ryan, 1996), with progress towards a valued goal (Sheldon & Kasser, 1998), the pursuit of approach goals rather than avoidance goals (Elliot et al., 1997), and the pursuit of goals congruent with personal values (Brunstein et al., 1998:  Sheldon & Elliot, 1999).  In addition, a large body of work shows that active participation in social activities and involvement in one’s community is associated with high levels of happiness and life satisfaction (Putnam, 2000; Helliwell, 2003;  Helliwell & Putnam, 2004; In press).  Taken together, the findings suggest that positive emotions lead to positive cognitions, positive behaviours and increased cognitive capability, and that positive cognitions, behaviours and capabilities in turn fuel positive emotions.  The recognition of this upward spiral (and its reverse) forms the basis of cognitive therapy (Beck).

Positive emotions and health

The link between negative emotions and poor health has been known for a long time, but how strong is the evidence for a link between positive emotions and good health?  Positive emotions, or the positive cognitions associated with them, may help us to deal with physical health problems if we get them, but what is the evidence that positive emotions or subjective well-being reduce the likelihood of having health problems?  It seems obvious that subjective well-being is reduced when our physical health is acutely or chronically compromised, and many studies report associations in the expected direction.  For example, in large cross-national studies, Helliwell (2003) found a strong relationship between a measure of physical health and measures of happiness and life satisfaction.  However, such surveys rarely contain objective measures of physical health, or even self-reported health problems, so the associations are based on a measure of global self-rated physical health.  Respondents are asked to rate whether their health in general is excellent, very good, good, fair or poor.  Since the reported associations are between two subjective measures, it is possible that the findings reflect response bias rather than a true association between physical health and subjective well-being.  To overcome this criticism, Helliwell and Putnam (2004) have examined cross-national differences in subjective well-being (measures of happiness and life satisfaction) in relation to a national indicator provided by the WHO- the national average of healthy years of life expectancy.  They report that the objective measure accounts for very little of the national differences in happiness or life satisfaction.  This question was also addressed in the Canadian National Population Health Survey which included measures of both positive and negative affective states in around 18,000 participants (Stephens et al., 1999).  They found a strong association between reports of physical health problems and scores on the scales measuring negative emotional states, but physical health was unrelated to any of the indices of positive emotional states.  One of the major difficulties in this field is the lack of good survey measures of positive physical health.  The Constitution of the World Health Organisation (WHO, 1948) states that physical health is “not merely the absence of disease or infirmity”, yet few studies have attempted to measure this state of wellness or physical thriving.

Prospective longitudinal studies of mortality and survival provide another way of establishing the link between positive emotions and physical health.  As part of the British Health and Lifestyle Survey (Cox et al., 1987) a measure of mental health (the General Health Questionnaire – GHQ-30 of Goldberg, 1978) was administered at baseline, and its association with survival over the subsequent 7 years was examined.  It was first established that there was a linear relationship between the number of symptoms of psychological distress recorded at baseline, and the probability of survival (Huppert & Whittington, 1995).  A more recent analysis of the data looked separately at the predictive power of the positive items and the negative items in the GHQ-30.  This new analysis showed that 7-year mortality was not related to the presence of symptoms (eg anxiety, depression) but to the absence of positive states (eg happiness, confidence).  In other words, people with more positive emotional states were less likely to die over the following 7 years (Huppert & Whittington, 2003).

A similar finding has been reported in the famous Nun Study (Danner et al., 2001).  A group of ageing nuns had all written brief autobiographical sketches when they entered the convent (generally around age 20), and these sketches were categorised according to the number of positive sentences which they contained.  It was found that nuns in the lower half of the distribution of positive sentences died on average 9 years sooner than those in the top category of positive sentences.  This finding is all the more remarkable because from their early twenties, the lives of the nuns were as close to identical as human lives can be, so the difference in survival was related not to their lifestyle or circumstances in the intervening period but to their positive emotions six decades earlier.

Several authors have also described the short-term benefits of positive emotions or positive attitudes on health-related physiological responses.  These include Fredrickson’s studies which show that positive emotions reduce the duration of the cardiovascular response to stress, and Davidson’s demonstration that compared to controls, volunteers trained in meditation show a much higher level of immune response to an influenza vaccine (ref).  These experiments provide confirmation of a causal pathway from subjective well-being to physical health.  One can infer from these studies that individuals who experience frequent positive emotions or positive attitudes might maintain a better level of health than individuals who experience positive emotions and positive attitudes more rarely.

It has been postulated that one of the physiological mediators underlying the relationship between positive affect and survival is the functioning of the immune system.  Davidson and colleagues have shown that individuals with a positive affective style have a higher level of immune function than those with a negative affective style (ref).  They have gone on to demonstrate that an intervention which increases positive emotions is associated with enhanced functioning of the immune system.  This involved training volunteers in the techniques of mindfulness meditation, then giving them a ‘flu vaccine and examining how strong an antibody response they mounted to the vaccine.  Six months after vaccination, the meditation group had produced almost twice as many antibodies as the control group, providing strong support for the notion that positive emotional states can boost immune function.

Positive emotions and patterns of brain activation

Davidson and colleagues have repeatedly demonstrated that individuals with a positive affective style show higher levels of left than right prefrontal activation at rest (using EEG or fMRI), while those with a negative affective style tend to show higher levels of right than left prefrontal activation at rest (Davidson,  ;  Tomarken et al., 1992; ).  Greater left than right pre-frontal activation is associated with increased reactivity to positively valenced emotional stimuli (Tomarken et al., 1990;  Wheeler et al., 1993), increased ability to recover from negative affective challenge (Jackson et al., 2003), better voluntary suppression of negative affect (Jackson et al., 2000), and higher scores on scales measuring psychological well-being (Urry et al., 2004).  Davidson has interpreted these findings as showing that the left and right pre-frontal cortex (PFC) play differential roles in emotional processing.  The recent paper by Urry et al. (2004) suggests that there are hemispheric differences in goal-directed tendencies (approach versus avoidance) beyond those captured by positive or negative affect.  They propose that the left PFC is active in response to stimuli that evoke the experience of positive affect because these stimuli induce a fundamental tendency to approach the source of stimulation.

However, I have a problem with interpreting the observed asymmetry of frontal activation in terms of either differences in affect or differences in approach–avoidance behaviour.  The reason is that affective responses occur in species quite far down the phylogenetic scale, and approach-avoidance tendencies are even more primitive.  It is therefore difficult to see how they would be lateralized to a brain structure (PFC) which is very recent in its phylogenetic origins, becoming enlarged only in primates and not reaching its full development until homo sapiens.

So what might be the cause of the frontal asymmetry which Davidson and others observe?  Surprisingly Davidson’s work omits any consideration of high-level cognitive processes that might underlie the observed patterns of prefrontal asymmetry.  Research undertaken by Shallice and others on the neural mechanism of executive function suggests that the right PFC is concerned with monitoring and checking the environment, while the left PFC is primarily engaged in generating strategies for action (Shallice).  The effective interaction with the environment which is likely to result from initiating appropriate activity may well be associated with increased positive affect.  Conversely, the vigilance required for monitoring and checking the environment may be associated with anxiety, ie negative affect.  It is of course possible to argue that it is the prevailing affect which drives the monitoring or strategy-generating behaviour rather than the other way round, but the important point is that the observed asymmetry is far more likely to be the manifestation of the high-level cognitive processes rather than being directly a reflection of differences in affect.

Positive emotions, economics and society

Economists and economic psychologists such as Kahneman, have for a long time been trying to find an objective measure of happiness to use as an indicator for the success of economic and social policy.  The lack of an appropriate indicator of happiness or ‘utility’ (Bentham) has led economists down the misguided path of measuring observed preferences or consumption patterns, since these could be objectively assessed.  However there has been a recent revival of interest in measuring happiness or well-being as outcomes of economic or social conditions.  This has come about largely as a result of improved measurement techniques using experience sampling rather than global subjective evaluations (Kahneman, 1999).  The experience sampling method (ESM) has been used in a variety of studies, and involves wearing an electronic device which bleeps at random intervals during the day, typically for a period of around two weeks.  Each time the device bleeps, the subject records their activities and feelings.  Although this technique has produced much interesting data, it is extremely demanding and disruptive to people’s daily life and therefore unsuitable for use in large surveys.  To overcome this problem, Kahneman and colleagues have developed the Day Reconstruction Method (DRM) (Kahneman et al., 2004) which asks participants to visualise the main events of the previous day and record details of their experience using a standardised questionnaire.  Although the DRM does not record the information on line, the results obtained have been shown to correspond closely to those established using experience sampling.  Kahneman and his colleagues conclude that the DRM has great potential for use as a reliable measure of well-being in large scale surveys.

Even more recently Kahneman has suggested using the “Davidson Index” of frontal asymmetry as an objective measure of happiness, free from contamination by styles of verbal responding or cultural bias.  Davidson concurs with this view:  “Research n the neural correlates of well-being may provide an independent biological measure sensitive to variations in well-being that are not subject to the kinds of reporting and judgemental biases commonly found in the self-report measures” (Davidson).  

The idea of a truly objective measure of happiness and well-being is generating great excitement among economists and is a fundamental part of the new field of ‘neuroeconomics’.  However, I fear that this view is naïve and misleading.  The data presented above, showing the differential use of high-level cognitive processes by the left and right prefrontal cortex, strongly suggests that the “Davidson Index” of asymmetry is not a pure measure of affect.  The neuropsychology of the frontal lobes and their key role in executive functions (eg Stuss) suggests that PFC is precisely the place where one would expect to find activation related to judgement or evaluation.  Just as our sensory perception is not a direct reflection of sensory inputs but is influenced by context, expectations and judgement, so too our emotional responses are influenced by contextual and evaluative processes.  There can be no such thing as a ‘pure’ measure of affect, and certainly no reason to suppose that a physiological measure such as the degree of asymmetry in PFC activation is any more objective than a self-report measure.  In fact I believe that the latter must always remain the ‘gold standard’.  Consider a case where the physiological measure indicated that an individual was extremely happy, but they looked miserable and reported themselves as feeling sad, we would surely have to doubt the validity of the physiological measure.

Many countries have recently become committed to establishing national indicators of well-being as a supplement to standard economic indicator such as GDP.  This initiative has arisen from the indisputable evidence that the increases in national wealth over recent decades have failed to produce accompanying increases in national well-being (Helliwell;  Layard).  On the contrary, in many developed countries there have been substantial increases in rates of depression, suicide, family breakdown and crime.  Concerned about the impact of technology and globalisation, the tiny kingdom of Bhutan is the first to have developed a measure of Gross Domestic Happiness to monitor the well-being of its citizens.  The UK Treasury and government organisations in the US are actively engaged in the development of appropriate measures (eg Diener & Seligman; Marks & Shah).  Several of us who have consulted in this exercise, have urged the use of eudaimonic measures of well-being, which assess positive functioning, as well as the usual hedonic measures which assess positive feelings (Marks & Shah, In press;  Huppert, In press).  The distinction between hedonic and eudaimonic measures has been very clearly elucidated by Ryan and Deci (2001).  Based on Aristotle’s notion that the good life is not just about the fulfilment of desires, but about the realisation of human potential, eudaimonic measures include assessment of facets of human activity such as autonomy or self-determination, a sense of competence, positive social relationships, meaningfulness and purpose in life (Ryff;  Deci & Ryan).  Measures of both types of well-being are needed; positive feelings alone do not necessarily lead to sustainable well-being, since they may be transitory and achieved in ways that compromise the well-being of the individual in the longer term (eg through the use of drugs or alcohol).  Equally, positive functionings alone are not enough, since realising one’s potential or leading a good life do not necessarily lead to happiness, contentment or joy.  The goal of developing national indicators of well-being will accordingly be best achieved by an internationally agreed set of measures which combine the assessment of positive feelings and positive functionings.
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