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Adult aging and the perceived intensity of emotions in faces and stories.

Background and Aims: Experience of emotions changes with age: older adults report fewer intense negative emotional experiences, and are less accurate in labelling facial expressions of some negative emotions. However, there is little empirical evidence as to the effect of age on perception of intensity of emotions. This study aims to investigate whether younger and older adults differ in the intensity with which they perceive others' emotions as portrayed in photographs of faces and descriptions in text. 

Methods: Age effects on intensity ratings of emotions (happiness, fear, anger, sadness) from photographs of facial expressions and verbal descriptions of emotions in text were investigated in 91 health adult participants. Relationships of these intensity ratings with measures of current cognitive ability and current mood was also investigated. 

Results: Older adults reported lower levels of perceived intensity of emotion for some stimuli, but not for others. Younger adults tended to rate faces and protagonists in stories as portraying higher levels of fear than did older adults. For some stimuli, this age difference could be statistically explained in terms of the higher self-ratings of anxiety amongst the younger population. 

Conclusions: Older adults did not rate others' emotions as less intense for all stimuli. However, there is a tendency for older participants to rate others' fear as less intense, and this may partly reflect better emotional adjustment with age as reflected in lower levels of anxiety. 
The ability to interpret emotional cues has been argued to play an important role in maintaining successful relationships and healthy psychological functioning [1, 2]. For example Malatesta, Izard, Culver and Nicolich [3] argue that any age-related change in the ability to interpret the feelings of others would influence the quality of social relationships in later life and depression in adulthood is associated with difficulties in decoding emotional cues [4]. Carton et al. [2] also shows that the ability to decode emotional cues from faces and voices relate to relationship well-being and depression scores in a non-clinical sample.

Some studies suggest that as people age they report a decrease in the experience both of negative emotions, and the intensity of emotions generally [5, 6]. Yet there is no age-related change in the subjective intensity of feelings when people recall an emotionally salient episode from their lives [3, 7].  However, this may relate, in part, to a lower frequency of threatening social situations in the lives of most older adults [8, 9]. Carstensen [10] argues older adults generally interact with social environments more selectively, to maximize positive emotional experiences and disengage from settings likely to provoke negative emotions. The majority of studies that have examined age effects on emotions have taken a socio-cognitive perspective. Socio-cognitive theories propose that with age there is an increased ability to understand and regulate emotions [9, 11, 12], because of increasing optimisation of positive mood states and increased skill at understanding cues to emotional meaning. Older adults have had extensive experience of analysing emotional cues in interpersonal communication and, therefore, it seems plausible that this skill might be relatively preserved with age [13]. For example Magai [14] suggests that with increasing age, people's ability to understand, anticipate and react to the emotional responses of other people improves due to accumulated interpersonal experiences across the lifespan.

In contrast, neuropsychological evidence might predict age-related decline in the ability to detect subtle differences in emotional tone [15, 16]. Two brain areas which have been implicated in emotional processing in a number of patient and neuroimaging studies are the frontal and medial temporal lobes [17, 18]. The frontal and medial temporal lobes are amongst the brain areas known to show earliest and most rapid decline in normal adult aging [19-21]. There is also evidence that patients with lesions to the frontal lobes show poorer ability both to decode vocal and facial expressions of emotion [22] and to understand the emotions other people are experiencing when described in stories [23]. Thus age changes in brain areas known to be involved in decoding emotional identity and intensity suggest that there might be age-related decline in the ability to carry out at least some aspects of emotional processing.

A number of studies have examined the effect of age on the ability to identify emotional tone from faces and voices. Brosgole & Weisman [24] investigated the effect of age on the ability to decode emotions from the faces of cartoon animals and vocal intonations. Older adults were more likely to make mistakes when asked to identify emotions from cartoons and voices than the young, although the majority of participants performed the tasks without error. Moreno et al. [25] investigated age effects using sixteen black and white pictures of emotional expressions from the Ekman & Friesen set. There was no overall age effect on emotion identification, but an interaction was significant such that older participants were worse at identifying sadness but better at identifying happiness compared to younger participants. McDowell et al. [26] used fifty pictures from the Ekman & Friesen set to investigate age differences in identifying emotions and found that older adults were less able to discriminate between the different negative emotions. Further studies with this set of stimuli have found age differences in the ability to identify sadness and anger [16] or fear and anger [15]. Bruyer & Granato [27] plotted categorical decisions made by younger and older adults on emotional distinctions such as sad-angry against the degree to which composite morphed expressions showed each of the emotions. They provide no statistical analysis of their results, but interpret the resulting functions as suggesting poorer ability to categorise negative facial expressions by older adults on the basis of intensity of the emotions.  MacPherson, Phillips & Della Sala [28] examined age differences in labelling emotions on the newer Ekman colour photographs of faces. There was an interaction between age and emotion type such that older adults were impaired in identifying only one type of emotion out of seven – sadness.  Montepare et al. [29] looked at the ability to discriminate emotions from body movements and gestures, and again found an age deficit for negative emotions. Overall then, these studies indicate that advancing age may result in a poorer ability to identify emotions from faces, but this tends to be restricted to some negative emotions, sometimes sadness, anger or fear.

All of the above-described studies investigated the ability to label emotions. However, another important aspect in understanding emotions is deciding how intense the emotions experienced by other people are. Being able to decide which blends of basic emotions people are experiencing, and the level of intensity of each emotion, is seen as a key skill of ‘emotional intelligence’ [30]. There is also evidence that the ability to accurately rate intensity of emotions is related to self-esteem and life satisfaction [31]. 

Malatesta et al. [3] found that older people were poorer at identifying emotions from video clips, in particular using the label ‘contempt’ rather than stronger negative emotion labels, such as ‘anger’. Similarly, in the MacPherson et al. [28] study of facial expression identification, older adults tended to misidentify sadness as contempt. This might reflect an age-related change in the perceived intensity of the emotion seen, rather than age changes in the ability to identify emotions.  There have been few studies of the effects of aging on the perceived intensity of emotions. McDowell et al. [26] looked at age effects on intensity ratings of happy, sad, angry, fearful and neutral faces. Here participants were asked to identify the emotion, then rate the intensity of the identified emotion. There was no age difference in the rated intensity of the emotions seen in happy faces, but older adults did rate sad faces as showing more intense emotion. However, it is difficult to interpret this result, because older adults were also more likely to misidentify sad faces, and therefore it is unclear which emotion they perceived as being intense in sad faces. 

Thompson, Aidinejad & Ponte [32] looked at age differences in the intensity ratings given to emotions in videotapes of social interactions. They found that younger adults showed greater differentiation in the attribution of intensity ratings, depending on the strength of emotion portrayed in the videos, with older adults giving more similar intensity ratings across the different strengths of portrayal. One possible interpretation of this result is that older adults differ in their interpretation of the emotion words used to elicit ratings. In order to investigate this, Thompson et al. [32] looked at whether young and old participants differed in the intensity ratings they gave to a range of emotion words (e.g. furious, frightened, gloomy). They found no evidence of age differences in the perceived intensity of emotional terms. 

There have been relatively few studies carried out to look at age effects on the perception of emotions from verbal as opposed to nonverbal material. Phillips et al. [16] investigated age effects on rating the intensity of emotions in the Stories subtest of the Multidimensional Emotional Intelligence Scales (MEIS)[30]. This test has been shown to predict key criteria such as life satisfaction and empathy for others [30] along with people’s ability to regulate their mood [31]. Phillips et al. [16] found no age differences in performance on the Stories subtest from the MEIS, which indicates that, overall, young and old did not differ in the pattern of emotion ratings. However, because only a single score is obtained for performance on this test, any differences in the pattern of age effects on perceived intensity of different emotions could not be assessed.
In the current paper we investigate the effects of age on the rated intensity of emotions. Four different emotions are rated (fear, anger, sadness, happiness) in two different modalities (faces. stories). The stories are similar in format to those used in the MEIS Stories subtest, but designed to pick up more specific blends of emotions (see Appendix for list of stories used). In the stories test used in the current study, participants were asked to rate the perceived intensity of four emotions in each short story. Participants were also asked to self-rate their current levels of depression and anxiety. This is to identify whether any age differences in intensity ratings of others emotions are related to the participants current feelings. There is evidence that older adults tend to show lower levels of depression and anxiety than younger adults [8], and this might mediate any lowering of perceived intensity of emotions in others. 

In this study we aim to investigate the following research questions:

1) Does age influence the intensity with which people perceive emotions in others? In particular, do older adults perceive facial expressions and descriptions of emotions in text to be less intense than do younger adults? 

2) Are any age differences in perceived intensity specific to particular negative emotions? 

3) Can any age differences in perceived emotional intensity be explained by levels of self-rated anxiety or depression?

Method

Participants

91 participants (42 younger, 18 males and 24 females; 48 older, 16 males and 32 females) took part in the study. The younger group ranged in age from 17 to 38 and the older group from 50 to 82. Participants were recruited through a student participation scheme and the departmental volunteer participant panel.  All completed the ratings for the stories, but only 87 participants completed all of the ratings for all of the faces. Descriptive statistics for the two groups are shown in Table 1. The groups did not differ in terms of years of education, t(89) = 0.58. The older group had higher Mill Hill vocabulary scores, t(89) = -7.71, p < .001 (Mill Hill Form 1 Set B, multiple choice)[33], but lower scores on a version of Raven’s Progressive Matrices [34], t(89) = 6.06, p < .001. Forty Raven’s Matrices problems were used, beginning with twenty problems from the Standard Matrices, then twenty from the Advanced Matrices to allow assessment of a wide range of abilities. The older group had lower scores than the young in terms of self-ratings of depression, t(89) = 2.79, p < .01, and anxiety, t(89) = 4.89, p < .001, on the Hospital Anxiety and Depression Scales (HADS) [35].

Table 1 about here

Materials

Faces: The stimuli from the Florida Affect Battery (FAB) facial affect naming (subtest 3) were used [36]. These consist of twenty black-and-white photographs of female faces, each of which is proposed to express one of four emotions: fear, anger, happiness, sadness, or be neutral (i.e. to express no emotions). Four faces were presented in each of these five emotional categories. Response booklets consisted of a separate question for each of the faces: ‘Please rate how strongly the face shows the following emotions’.  Under the question were 9-point rating scales for each emotion (fear, anger, sadness, happiness) on a scale of 1 (not at all expressed) to 9 (very strongly expressed).  

Stories: Prose passages were designed to be similar in format to the ‘Stories’ subtest from the MEIS [30]. The current stories, however, were considerably shorter than those in the MEIS, and each required intensity ratings for the same four emotions (fear, anger, happiness and sadness). Eight short stories were chosen from a larger set of stories, based on pilot data which indicated these eight stories to most clearly distinguish between different types of emotion. (These stories are listed in Appendix 1). Each story was designed so that the protagonist in the story could be classified as experiencing two out of the four emotions. Underneath each story was the question: "To what extent would the protagonist be feeling the following emotions in the situation described?", followed by a 9-point rating scale for each of the four emotions. The intensity of each emotion was rated from 1 (not at all) to 9 (very strongly). 

Procedure

Faces: Participants were asked to rate each face on a 9-point scale in terms of how intensely each face showed four different emotions – anger, sadness, happiness and fear. A practice example was given to ensure that the task was understood. Scores were collated in terms of ratings of each rated emotion for each type of face (angry, sad, happy, fearful, neutral). Also, each face was scored  in terms of whether the emotion rated as of the highest intensity for the face was the target emotion that the face was intended to express. For example, if the target emotion was fear, and the participant rated the intensity of fear as 8, anger as 4, sadness as 5, and happiness as 2; this would be scored as a correct attribution of the target emotion. Where there was a tie for highest emotion rating (e.g. if fear and anger were both rated as 8) this was classified as an incorrect attribution, along with ratings in which another emotion was identified as having higher intensity than the target emotion. 

Stories: Similarly for stories, participants were asked to read each passage carefully and then rate the intensity of emotion experienced by a particular person in the passage for each of the four emotions listed (anger, sadness, happiness and fear). Each of the eight stories was intended to portray a blend of two target emotions. Each story was assessed in terms of intensity ratings for the four emotions, and also correct attributions of target emotions. In this case a correct attribution was awarded when a participant correctly rated as most intense the two emotions that the story was intended to portray. For example, if a story was intended to portray anger and sadness, scores of 4 for fear, 6 for anger, 6 for sadness and 1 for happiness would result in a correct attribution score for that story. As with faces, where there was an inappropriate tie, or where one or more of the emotions given the highest intensity ratings did not match the targets this was classified as incorrect attribution. 

Results

Faces: 

The results for ratings of faces were grouped into the five different categories of faces used (fear, anger, happiness, sadness, neutral). Performance on the emotion rating task is displayed in Figure 1. Each of the facial emotions was analysed separately. ANOVAs compared the effects of age group and facial emotion type on the intensity ratings for each type of emotion, and then ANCOVAs were carried out to investigate whether any age differences in perception of emotional intensity could be explained in terms of differences in anxiety and depression.

Figure 1 about here

For neutral faces, there was no effect of age on the ratings of emotional intensity, F(1,85) = 1.87. There was a difference between the four emotions to be rated, F(3,255) = 74.36, p < .001, with neutral faces being rated as having a higher intensity of sadness compared to the other three emotions. There was also an interaction between age and type of emotion rated, F(3,255) = 5.79, p < .001. Post-hoc analyses (Tukey’s HSD, with p < .05) showed that old and young did not differ in their ratings of neutral faces when rating happiness, sadness or anger levels. However, younger adults rated the neutral faces as showing higher levels of fear than did older adults. An ANCOVA, with self-rated anxiety and depression covaried, did not substantially affect the size of the age x emotion rated interaction, F(3,249) = 5.38, p = .001.

For sad faces, there was an overall age effect on the rated emotional intensity, F(1,85) = 5.28, p < .05, with older adults providing less intense ratings. There was also an effect of the type of emotion being rated, F(3,255) = 410.34, p < .001, with sadness being rated as the most intense emotion present. However, there was no significant interaction between age and the type of emotion being rated, F(3,255) = 1.82. An ANCOVA revealed that covarying anxiety and depression reduced the age effect on rated emotional intensity to below significance, F(1,83) = 3.14, p = .08.
For angry faces, there was no overall age differences in rated intensity, F(1,85) = 0.28. Anger was rated as being more intense than other emotions, F(3,255) = 461.70, p < .001, and there was a significant interaction between age group and type of emotion rated, F(3,255) = 2.76,  p < .05, such that young and old did not differ in their ratings of anger, happiness or fear, but younger participants rated the degree of sadness shown in angry faces more highly than older participants. In an ANCOVA covarying HADS scores, this interaction was little changed, F(3,249) = 2.64, p = .05.

For fearful faces, there was no overall age differences in the intensity ratings, F(1,85) = 2.53. As would be expected, there was an effect of the type of rated emotion, F(3,255) = 346.77, p < .001, with fear being rated as higher in intensity than the other emotions (although anger also had quite high rating). The interaction between age and type of emotion rated was not significant, F(3,255) = 1.85. 

For happy faces, there was a significant effect of age on rated emotional intensity, F(1,85) = 5.41, p < .05, with the old having lower overall intensity ratings. The happiness of these faces was rated as considerably more intense than the three negative emotions, F(3,255) = 987.88, p < .001. However, there was no interaction between age and type of emotion rated, F(3,255) = .260. An ANCOVA using HADS scores reduced the overall age effect to below significance, F (1,83) = 2.98, p = .09.

A final analysis of face ratings investigated whether age influenced whether the highest intensity ratings had been correctly attributed to the target emotions (e.g. for fearful faces, was the highest intensity rating given to fear rather than sadness or anger?) There was no effect of age, F(1,85) = 0.24, on the accuracy of attributing highest intensity to the correct emotion label. The type of facial expression influenced attribution accuracy, F(3,255) = 23.27, p < .001, with anger and happiness showing a greater tendency to be correctly identified than sadness, which in turn showed a greater likelihood of being correctly identified than fear. There was no interaction between age and emotion type, F(3,255) =.169.

Multiple regression analyses were carried out to investigate whether age, vocabulary, fluid ability or anxiety predicted intensity ratings or attribution accuracy. The four ‘appropriate’ intensities were used as dependent variables, i.e. fear intensity ratings for fear faces etc. There were no significant predictors of intensity ratings or attribution accuracy. 

Table 2 about here.

Stories:

Figure 2 about here.

The rated intensity of each of the eight stories by young and older participants are shown in Figure 2. First, an overall analysis of the effects of age group on the rated intensity of each emotion combined across all eight stories was carried out. There was no overall age effect on perceived intensity, F(1,89) = .46. The emotions differed in their rated intensity, F(3,267) = 20.16, p < .001, which is unsurprising given that the stories were not matched for emotional intensity. There was a significant age interaction with type of emotion rated, F(3,267) = 2.76, p < .05. Post-hoc tests revealed that younger participants tended to rate fear more highly than old, but otherwise there were no age differences in emotion ratings. An ANCOVA was carried out to investigate whether this interaction between age group and rated emotions might be due to differences in anxiety and depression scores. This resulted in a substantial reduction in the size of the age x emotion interaction, F(3, 261) = 0.78, to non-significance. 

Because of the complex nature of the stories, each was also analysed separately. For each story, the effects of age and type of emotion on rated intensity was analysed. Names in brackets indicate the topic of each story – see Appendix for details of each one.

Story 1 (SON): Anger and sadness were confirmed as the emotions rated as highest in this story, F(3,267) = 387.14, p < .001. There was an overall age difference in rated intensity of emotion, F(1,89) = 24.98, p < .01, with older participants rating the emotions more intensely. The interaction between age and type of emotion was significant, F(3,267) = 3.06, p < .05, with older adults rating both anger and fear as higher in intensity than young. 

Story 2 (MEETING): Happiness and fear were confirmed as the most intense emotions in the story, F(3,267) = 398.43, p < .001. Younger adults rated the emotions as marginally more intense than old, F(1,89) = 3.82, p = .054. The age by emotion type interaction was significant, F(3,267) = 8.21, p < .001, with younger adults rating fear higher did than old adults. 

Story 3 (PHOTOS): Sadness and happiness received the highest ratings for this story, F(3,267) = 433.78, p < .001. Older adults rated the emotions as less intense than the young, F(1,89) = 7.34, p < .01. There was also a significant interaction such that young participants rated anger and sadness as higher than did old, F(3,267) = 3.67, p < .05. 

Story 4 (CAUGHT): Fear and sadness were rated as the most intense emotions, F(3,267) = 304.55, p < .001. There was no  main effect of age, F(1,89) = .011, but age did interact with emotion type to predict intensity rating, F(3,267) = 2.81, p<.05. Post-hoc testing revealed no significant age difference on any of the emotions. The age differences on sadness and anger approached significance, but in opposite directions: the old rated the protagonist in this story as being higher in sadness but lower in anger than the young group. 

Story 5 (ROLLERCOASTER): Fear and happiness were the most intensely rated emotion, F(3,267) = 858.20, p < .001. There was no age effect, F(1,89) = 1.43, nor interaction, F(3,267) = 0.56. 

Story 6 (PARTY): Happiness and anger were rated as the most intense emotions, F(3,267) = 465.61, p < .001. There was no age effect, F(1,89) = 0.08, nor interaction, F(3,267) = 1.48.

Story 7 (TRICKED): The most highly rated emotions for this story were fear and anger, F(3,267) = 357.77, p < .001. There was no overall age effect on rated intensity of emotion, F(1,89) = 0.20. A significant interaction between age and type of emotion, F(3,267) = 3.56,  p < .05 revealed that older adults rated intensity of anger as greater than did the young in this story. 

Story 8 (HOSPITAL): Anger and sadness were the highest rated emotions, F(3,267) = 317.42, p < .001. There was no overall age effect on intensity, F(1,89) = 0.73, but there was an interaction such that the old rated fear lower than did the young, F(3,267) = 3.63,  p < .05. 

Finally, the effect of age on the accuracy of attributing the two most intense emotions in each story was calculated in terms of a t-test comparing young/old performance across all eight stories. There was a non-significant trend for younger adults to attribute highest intensity ratings to the target emotions more frequently than old (mean for young = 6.62 stories for which the two target emotions were rated as highest in intensity, mean for old = 6.07 stories), t(89) = 1.875, p = .06. 

Table 3 about here.

Regression analyses were carried out to investigate the role of vocabulary, fluid ability, age and anxiety in intensity ratings and attribution accuracy (results are shown in table 3). For these analyses ratings across all eight stories were combined to give overall intensity ratings for happiness, sadness, fear and anger. There were no significant predictors of intensity ratings of happiness, sadness or anger. However, self-rated anxiety did predict fear ratings for the protagonists in the story. The accuracy with which participants identified the emotions experienced most intensely in each story was also subject to a regression analysis. Vocabulary and matrices scores both predicted accuracy of emotional attribution, with higher vocabulary and matrices performance associated with better emotion identification. 

Discussion

Significant effects of age were found on rating the intensity of some emotions from facial expressions. Older adults rated sad and happy faces as showing less intense emotion compared to the younger adults. However, older adults also rated neutral faces as showing lower levels of fear than did young, and angry faces as showing lower levels of sadness. These result indicate a lowering of perceived intensity of some types of facial expressions in old age, and this effect is not limited to negative emotions. Younger adults did not specifically perceive a greater intensity of the target emotion for each type of face (e.g. ratings of sadness for sad faces). Age effects on the intensity of rated emotions in happy and sad faces were reduced to just below significance when HADS anxiety and depression scores were covaried from the ratings. It is possible that because the younger group was experiencing higher levels of negative emotions at the time of testing this might have influenced their ratings of others' facial expressions. However, covarying anxiety and depression scores did not reduce the interaction between age and emotion ratings of neutral faces, which indicates that the higher level of fear perceived in neutral faces by younger adults was not due to differences in anxiety. 

There was no age difference in the accuracy with which people attributed the highest intensity ratings to faces. In other words, old and young were equally likely to give the highest intensity rating to the emotion the face was intended to portray. In this study, people were not asked to choose a particular label to associate with a face. In previous studies where older adults have been asked to explicitly label facial expressions of emotion, it has been found that older adults are less accurate than young at labelling sadness [16, 25, 28], or anger [16], or fear [15]. Combined with the current results indicating no age differences in correct relative intensity ratings of emotions, the age differences in explicitly labelling negative facial expressions may not reflect age effects on the perception of which emotions are being conveyed, but difficulty in comparing relative intensities to decide on a particular emotional label. This fits with results reported by Bruyer & Granato [27] suggesting that older adults find accurately defining and deciding upon thresholds between presentation of different emotions difficult. 

There was little relationship between any of the potential predictor variables (i.e. age, fluid and crystallised ability, anxiety) and intensity ratings of the faces. This contrasts with results from Phillips et al. [16], where accuracy in labelling facial expressions of emotion was predicted by both fluid and crystallised ability. This supports the idea that emotion intensity judgements are relatively simple perceptual decisions, unlike the higher load task of deciding which verbal label best fits a face. 

In terms of rated emotions on stories, there was a rather different pattern of results. Older adults did not, overall, rate emotions as less intense than did the young, with the exception being fear – younger participants tended to rate most protagonists as experiencing higher levels of fear than did the old. This may reflect a change with age and experience in the extent to which new or threatening situations are thought to evoke fear. This tendency for higher fear ratings by the young was particularly marked in those stories concerning social and family relationships, indicating that the perception of fear is biased where situations demand complex or confrontational social interactions. Older adults appear less inclined to perceive such situations as threatening. Further, the results of an ANCOVA covarying HADS anxiety and depression scores revealed that the age difference in ratings of fear in the stories could largely be explained in terms of the current emotional state of the participants. Higher levels of anxiety and depression in younger participants appears to have led to a perception that characters described in a story were fearful. 

There was one story in which older participants rated the protagonist as experiencing higher levels of fear than did the young, and that was the situation in which a mother and son had argued – a situation that perhaps people more likely to have been parents themselves might find particularly distressing. Other emotions were not generally perceived as being less intense by the older group, although a complex pattern did emerge for individual stories.  

Looking at the individual stories, it does not seem to be the case that age differences were related to either the age of the person for whom emotions were rated, or to whether the story involved social relationships or work situations. There were no age differences in any of the stories in terms of the rated happiness of the protagonist. In some stories negative emotions were rated more highly by the old, and in others by the young. Younger participants rated fear more highly across some stories (meeting up with someone of the opposite sex, a hospital treating a relative inappropriately). In some of the stories where anger was a target emotion older adults rated the experienced anger as more intense (where a son was treated with disrespect; being sacked from job unfairly; and a non-significant trend for the situation where a hospital treated a relative inappropriately). This shows that older adults may sometimes perceive anger as more intense than young, particularly where the situation justifies an angry response. 

The fact that six out of the eight stories showed an interaction between age group and type of emotion in predicting intensity ratings indicates that there are age related changes in the perception of emotions in other people, although these cannot be simply classified in terms of differences in perception of individual emotions, with the possible exception of fear.  It has been suggested [13] that with age there is greater realisation of the complexity and subtlety of emotions, and that this may result in qualitative changes in the experience and interpretation of emotional states. 

Ratings of fear in the stories were significantly predicted  by anxiety scores – those with higher anxiety rated the protagonists in the stories as experiencing higher fear.  Those with higher self ratings of anxiety perceive higher intensity of fear in verbal descriptions of others, but not in facial expressions of emotion. It is not clear whether this is because the verbal decisions are more influenced by current mood, or perhaps that participants identify more with the verbal descriptions than facial pictures, and therefore transpose some of their own feelings onto the protagonists in the stories. 

 In conclusion, the current results suggest that there are complex age-related changes in the perception of intensity of emotions in others. There is a tendency for younger adults to perceive fear as being more intense in both faces and stories, and this may be partly mediated by higher self-reported anxiety in younger adults. It would be interesting in future studies to develop both faces and story stimuli from real life, asking those in the photographs or reporting the stories to rate their own emotions at the time in order to compare these with the perception of younger and older adults of intensity. 
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 Table 1:

Descriptive statistics for background variables on young and old groups. MHV = Mill Hill Vocabulary Test, RPM = Raven's Progressive Matrices, HADS-D = Depression score, HADS-A = Anxiety score

	
	Age
	Education
	MHV
	RPM
	HADS-D
	HADS-A

	Young M
	21.31
	13.43
	17.68
	30.98
	3.53
	8.47

	Young SD
	3.61
	0.89
	3.70
	3.74
	2.19
	3.57

	Old M
	66.80
	13.16
	23.56
	25.69
	2.55
	5.10

	Old SD
	8.23
	2.97
	3.49
	4.43
	1.96
	3.42


Table 2: Multiple regression analysis of the effects of age, intelligence test performance, anxiety and depression on rated intensity of emotions in faces. Dependent variables are the intensity ratings of the appropriate emotion for the face, and number of correct attributions of the most intense emotion. MHV = Mill Hill Vocabulary Test, RPM = Raven's Progressive Matrices, HADS-D = Depression score, HADS-A = Anxiety score.

	
	Beta values for the following predictors:

	Dependent variable
	Age
	MHV
	RPM
	HADS-D
	HADS-A

	Sadness
	-.081
	-.017
	.075
	.041
	.040

	Anger
	.229
	-.003
	.165
	.041
	.193

	Fear
	.096
	-.146
	.133
	-.040
	.258

	Happiness
	-.040
	-.189
	-.001
	-.101
	.009

	Correct attributions
	-.028
	.096
	.069
	.017
	.098


Table 3: Multiple regression analyses of the effects of age, intelligence test performance, anxiety and depression on rated intensity of emotions in stories. Dependent variables are the intensity ratings of each of the four emotions across all of the stories, and number of correct attributions of the two most intense emotions for the eight stories. MHV = Mill Hill Vocabulary Test, RPM = Ravens Progressive Matrices, HADS-D = Depression score, HADS-A = Anxiety score.  * indicates t value significant at p < .05.  * * indicates t value significant at p < .01. 

	
	Beta values for the following predictors:

	Dependent variable
	Age
	MHV
	RPM
	HADS-D
	HADS-A

	Happiness 
	-.285
	-.034
	.216
	-.145
	.218

	Sadness 
	-.053
	.006
	.034
	.207
	-.103

	Fear
	.132
	-.054
	.125
	-.012
	.362 * *

	Anger
	.185
	.048
	.138
	.004
	.238

	Correct attributions
	-.268
	.427 * *
	.329 *
	.065
	.049


Figure 1: Effects of age group on rated intensity of emotions from faces, displayed as means and SEs. Young group = white bars, older group = shaded bars. 

Figure 2: Effects of age group on rated intensity of the eight stories, displayed as means and SEs. Young group = white bars, older group = shaded bars.
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Appendix

Stories used for intensity ratings. Letters in brackets indicate the two emotions that stories intended to portray most intensely. F = fear, A = anger, S = sadness, H = happiness.

1) SON: On Monday night Irene had shouted and screamed at her son. He had pushed her too far. Thinking about the situation afterwards Irene wished that her son had turned out differently. She could never forgive him for the things he had said. He had made her feel worthless.  (AS)

2) MEETING: It had been ten years since Maria had seen James, and she could barely wait for their meeting. A nagging doubt preyed on her mind -  might it be a mistake to meet after such a long time? Maybe they had both changed too much. But then he walked in, and she couldn’t stop herself from running across to hug him, brimming over with excitement. (HF)

3) PHOTOS: Looking at the rather fuzzy photographs from her childhood June’s eyes gleamed as she remembered with great fondness the years spent in Canada. But it was such a long time ago, and so much had happened since then. A rush of both good and bad memories from across her lifetime overwhelmed her. (SH)

4) CAUGHT: The footsteps drew nearer. Dennis blinked hard as he realised that he was about to be caught. His heart pumped furiously. He leaned his head on his hands and sighed, tired of pretending, regretting that he had ever got involved. (FS)

5) ROLLERCOASTER: His stomach lurched as the roller coaster zoomed round the bend. Like everyone else, Robert screamed as they plummeted towards the ground at a breathtaking speed. Strangely enough though, it was fun! He felt more alive than he had done for a long time. (FH)

6) PARTY: Alex flinched from the unexpected sound of cheering as he walked into the room. He felt his patience drain away. Elaine must have organised this surprise party, and she knew he did not like surprises. Then his son appeared – the son who was supposed to be on the other side of the world. It was the best present Alex could imagine. (HA)

7) TRICKED: Vicky was about to be sacked for something that was not her fault. She was trembling when she thought about the journalist who had tricked her. If she ever saw that man again she would get her own back somehow. Right now, though, Vicky had to summon all her courage to face her boss and tell him the awful truth. (FA)
8) HOSPITAL: John went to visit his sister in the hospital. He was shocked by the conditions in the ward - noisy and impersonal. His attempts to get her moved to a different ward were unsuccessful. He could hardly bear to see her suffering - she had always been so healthy. (AS)
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