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ABSTRACT 

Several theories of emotional development in adulthood provide the rationale for 

anticipating enhanced emotion regulation effectiveness (i.e., successful, goal-consistent regulation 

of emotions) with age. However, the existing empirical evidence is ambiguous. The aims of the 

present systematic review and meta-analysis were to investigate age-group differences in 

instructed emotion regulation effectiveness, and to explore whether age-group differences in 

instructed emotion regulation effectiveness vary according to person factors (i.e., age gap between 

age groups, gender distribution), the specific strategy (i.e., type of emotion regulation strategy) 

and situational factors (i.e., intensity and type of emotion to-be-regulated, emotion regulation goal, 

experimental context). PsycINFO and PubMed were searched for studies assessing age-group 

differences in instructed emotion regulation effectiveness in physically healthy adults. The 

literature search yielded 18 relevant studies conducted in laboratories (n = 1,366) and no relevant 

studies conducted in naturalistic settings. The meta-analyses indicated no statistically significant 

overall age-group differences (g = -0.01, p = .878). A statistically significant small effect favoring 

older adults was identified in a subgroup meta-analysis of studies assessing attentional focusing (g 

= -0.22, p = .027), while no other statistically significant results were identified. Together, these 

findings, albeit limited to a laboratory setting, indicate that instructed emotion regulation 

effectiveness remains largely stable in adulthood. The findings are discussed with reference to 

theoretical work emphasizing age-related changes in motivation (e.g., Socioemotional Selectivity 

Theory) and resources (e.g., Strength And Vulnerability Integration model). Limitations include 

the small number of studies and the limited generalizability of the findings.  

Key words: emotion; emotion regulation; aging, emotional aging 
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Introduction 

Emotions are by most theorists considered functional in that they provide us with crucial 

information about how we are faring in the world and because they prepare us to take action 

(Barrett, 2006; Keltner & Gross, 1999). Although considered functional, emotions are not always 

helpful or appropriate, and we sometimes experience emotions that need to be regulated in the 

service of maintaining social relationships, completing tasks or conserving well-being (Gross et 

al., 2006). For example, one may need to upregulate enthusiasm to complete a tedious task or 

downregulate anger to avoid yelling at one’s boss. As such, adaptive functioning in daily life 

requires emotion regulation, referring to “the processes by which individuals influence which 

emotions they have, when they have them, and how they experience and express them” (Gross, 

1998, p. 275). Researchers interested in individual differences in emotion regulation suggest that 

emotion regulation abilities may improve over the course of adulthood due to an increased focus 

on, and experience with, emotion regulation (Gross, 2013; Gurera & Isaacowitz, 2019). Following 

this hypothesis, older adults should be more effective at regulating their emotions than young 

adults. However, theoretical work propose that although older adults may overall generally be 

more effective at regulating their emotions than young adults, there are circumstances in which 

age differences dissipate or even reverse (Charles, 2010; Urry & Gross, 2010). Given the sparse 

and ambiguous existing empirical evidence on the topic, it remains undetermined whether emotion 

regulation effectiveness changes with age, and whether age-related changes in emotion regulation 

effectiveness vary across contexts and strategies.  

Theoretical work on emotional aging suggest that age-related motivational changes and 

accumulated experience with emotion regulation may contribute to improvements in emotion 

regulation effectiveness in adulthood (Carstensen et al., 2003; Gurera & Isaacowitz, 2019; 
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Löckenhoff & Carstensen, 2004; Urry & Gross, 2010). According to life-span theories such as the 

Socioemotional Selectivity Theory (SST; Carstensen, 2006; Carstensen et al., 1999) and Strength 

And Vulnerability Integration theory (SAVI; Charles, 2010; Charles & Luong, 2013), aging is 

associated with an increased motivation for obtaining and maintaining emotional well-being. This 

age-related motivational change is proposed to lead to greater devotion of time and effort towards 

optimizing (i.e., practicing and perfecting) emotion regulation strategies in order to fulfill the goal 

of achieving emotional well-being (Carstensen et al., 2003; Charles, 2010; Löckenhoff & 

Carstensen, 2004). In addition to motivational changes, theories such as SAVI and the Selection, 

Optimization and Compensation with Emotion Regulation framework (SOC-ER) suggest that 

accumulated experience may contribute to age-related improvements in emotion regulation 

effectiveness (Charles, 2010; Urry & Gross, 2010). Specifically, as people age, they may become 

more effective at regulating their emotions because they become more versed in their emotional 

response patterns and gain experience with applying different emotion regulation strategies across 

different settings (Charles, 2010; Urry & Gross, 2010).  

The empirical evidence concerning age-related changes in emotion regulation is far from 

conclusive. Self-report studies investigating age differences in emotion regulation generally show 

that older adults believe themselves to be more successful in regulating their emotions than young 

adults (e.g., Kessler & Staudinger, 2009; Phillips et al., 2008). However, as subjective evaluations 

of abilities and competencies are notoriously susceptible to biases (Shiota & Levenson, 2009; Zell 

& Kriznan, 2014), it is likely that self-reported success in emotion regulation is a poor reflection 

of actual performance. It has therefore been argued that performance-based studies, investigating 

instructed emotion regulation effectiveness (i.e., how successful people are at regulating their 

emotions as per instruction), provide better insight into age-related changes in emotion regulation 
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(Kunzmann et al., 2005). In such performance-based studies, instructed emotion regulation 

effectiveness is typically operationalized as the difference between emotional reactivity (i.e., 

emotional reactions measured during or immediately after they are experienced), when participants 

engage naturally with emotional situations or stimuli, and emotional reactivity when participants 

regulate their response to emotional situations or stimuli. In 2018, Brady and colleagues found no 

age-group differences between young and older adults in emotion regulation effectiveness based 

on a meta-analysis of seven peer-reviewed studies and four unpublished studies investigating age-

group differences in instructed emotion regulation effectiveness in controlled experimental 

settings (Brady et al., 2018). The limitations of this work include 1) the meta-analysis included 

unpublished studies that may be of lower methodological quality, 2) key publications were not 

included (e.g., Kunzmann et al., 2005) although falling within the inclusion criteria stated by the 

authors, and 3) the meta-analysis only included studies conducted in controlled experimental 

settings. In the present review and meta-analysis, we attempt to address these limitations in order 

to provide an updated and comprehensive overview of age-group differences in instructed emotion 

regulation effectiveness.  

As theoretical work posits that age-related advantages in emotion regulation may not 

extend to all contexts and strategies (Charles, 2010; Urry & Gross, 2010), it is important to 

consider potential moderating factors when investigating age-related changes in instructed 

emotion regulation effectiveness. Emotion regulation effectiveness has been proposed to hinge on 

person factors (i.e., age and gender), the specific strategy (i.e., type of emotion regulation strategy) 

and situational factors (i.e., intensity and type of emotion to-be-regulated, emotion regulation goal, 

experimental context) (Doré et al., 2016; Gross, 2013; 2015b). In the sections below, we elaborate 
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on each of these moderating factors within the context of research on age differences in emotion 

regulation.   

Person factors  

Age and gender are potential person-level moderating factors for age differences in 

instructed emotion regulation effectiveness. In terms of the moderating effect of age, theoretical 

models addressing age-related changes in emotion regulation do not specify when or how age-

related changes occur. Two trajectories of age-related change in instructed emotion regulation 

effectiveness may be proposed: 1) age-related changes may occur gradually from young adulthood 

to old age or 2) age-related changes may occur abruptly (i.e., manifest suddenly at a specific age), 

for example, in conjunction with age-related changes in life circumstances (e.g., bereavement, 

retirement). Direct enquiries into the moderating effect of chronological age may not be feasible 

at present because studies investigating instructed emotion regulation effectiveness rarely sample 

across wide age ranges, and because most studies directly addressing age compare age groups 

(Freund & Isaacowitz, 2013; Webb et al., 2012). Given these constraints, one way of approaching 

the moderating effect of age on instructed emotion regulation effectiveness is to explore the 

magnitude of age differences in instructed emotion regulation effectiveness as a function of the 

age gap (i.e., number of years) between age groups in studies comparing young and older 

individuals. If age-related changes occur gradually, the magnitude of age-group differences in 

instructed emotion regulation effectiveness should be closely associated with the size of the age 

gap between young groups and older groups. Specifically, the larger the gap (i.e., the more years 

between the young and the older group), the larger the age-group differences in instructed emotion 

regulation effectiveness. If age-related changes occur abruptly, age-group differences in instructed 
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emotion regulation effectiveness should be independent of the size of the age gap between age 

groups.  

Gender has rarely been the subject of direct investigations in research on age-related 

changes in instructed emotion regulation effectiveness or in research on instructed emotion 

regulation effectiveness in general (McRae et al., 2008; Sheppes & Gross, 2012). There is some 

evidence to suggest that there may be gender differences in self-reported emotional reactivity with 

women reporting greater emotionality than men (at least for some emotions; Brody et al., 2016; 

Else-Quest et al., 2012), and it is possible that such differences may influence emotion regulation 

effectiveness. Specifically, greater self-reported emotional reactivity in women may leave more 

room for reducing reactivity following emotion regulation instructions, which may manifest as 

greater instructed emotion regulation effectiveness. One line of indirect evidence for gender 

differences in instructed emotion regulation effectiveness comes from a meta-analysis conducted 

by Webb and colleagues (2012). The authors investigated instructed emotion regulation 

effectiveness across 306 studies and found that gender distribution, operationalized as the 

proportion of women in the study, moderated the effects such that studies with a higher proportion 

of women found larger effects. However, it remains to be determined whether gender differences 

moderate age-group differences in instructed emotion regulation effectiveness.  

Specific strategy 

A second potential moderating factor for age differences in instructed emotion regulation 

effectiveness concerns the specific strategy employed.  

Theories on emotional aging suggest that age differences in emotion regulation 

effectiveness may depend on the type of emotion regulation strategy investigated because emotion 
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regulation strategies vary in the resources they require (e.g., Charles, 2010; Urry & Gross, 2010). 

According to SAVI and SOC-ER, aging is associated with changes in resources (e.g., accumulated 

experience with emotions and emotion regulation, increased motivation for emotion regulation, 

reduced cognitive capacity, and reduced physiological flexibility) which may lead to strategy-

specific age differences in emotion regulation effectiveness (Charles, 2010; Charles & Luong, 

2013; Opitz et al., 2012; Urry & Gross, 2010). Specifically, it has been proposed that as adults age, 

they gain resources that support early antecedent strategies (i.e., strategies implemented before 

the individual enters an emotion-inducing situation such as situation selection; Gross, 2015a; 

Sheppes & Gross, 2011; 2012), and lose resources that would support both late antecedent 

strategies (i.e., strategies that are implemented once the individual has entered an emotion-

inducing situation but before the emotion has completely unfolded such as cognitive reappraisal; 

Sheppes & Gross, 2011; 2012), and response focused strategies (i.e., strategies implemented after 

the emotion has unfolded such as expressive suppression; Gross, 2015a; Sheppes & Gross, 2011; 

2012). SAVI and SOC-ER predict that older adults should be more effective at regulating their 

emotions compared to young adults when using strategies that allow them to capitalize on age-

related resource gains (e.g., accumulated experience with emotion regulation; Charles, 2010; 

Charles & Luong, 2012; Urry & Gross, 2010). However, in the context of strategies that rely on 

resources that diminish with age (e.g., cognitively demanding strategies), age differences in 

emotion regulation effectiveness should be absent or reversed (Charles, 2010; Urry & Gross, 

2010). 

Situational factors  

Situational factors that may moderate age differences in instructed emotion regulation 

effectiveness include the intensity of the emotion to-be-regulated (i.e., the intensity of the 
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unregulated emotional response), the type of emotion to-be-regulated (i.e., the valence and specific 

emotion category), the emotion regulation goal (i.e., up- or downregulation of positive or negative 

emotions) and the experimental context (i.e., controlled setting or natural setting).  

Concerning emotion intensity, SAVI suggests that age differences in emotion regulation 

effectiveness may be contingent on the intensity of the emotion to-be-regulated (Charles, 2010; 

Charles & Luong, 2013). SAVI posits that aging is associated with reductions in both physiological 

reactivity and flexibility (i.e., the ability to recover from physiological arousal) which may 

influence reactivity to emotional situations and the ability to regulate emotions (Charles, 2010; 

Charles & Luong, 2013). Specifically, SAVI suggests that older adults show less physiological 

reactivity than young adults within the context of low intensity emotions, making it easier for them 

to regulate these emotions (e.g., by avoiding or disengaging from the situation before the emotion 

unfolds; Charles, 2010; Charles & Luong, 2013). However, according to SAVI, age-related 

reductions in physiological flexibility imply that in the context of high intensity emotions, age-

related advantages in emotion regulation dissipate or reverse as age-related reductions in 

physiological flexibility makes it difficult for older adults to regulate and recover from high 

intensity emotions (Charles, 2010; Charles & Luong, 2013). Hence, older adults may be better 

than young adults at regulating their emotions in the context of low intensity emotions, while age-

group differences may dissipate or reverse in the context of high intensity emotions.  

Turning to the type of emotion to-be-regulated, theoretical work suggests that young and 

older adults may respond differently to different types of emotions. According to the Discrete 

Emotions theory of Affective aging (DEA; Kunzmann et al., 2014), each life stage is associated 

with specific personal, social, and societal challenges (e.g., Carstensen, et al., 1999; Heckhausen 

& Schulz, 1995). DEA suggests that learning and acquiring control over the environment are 
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important challenges marking young adulthood, while compensating and dealing with loss are 

important in older adulthood (Kunzmann et al., 2014; Kunzmann & Wrosch, 2017). These age-

specific challenges precipitate developmental changes in the adaptive value of emotions and in 

emotional reactivity (Kunzmann et al., 2014). Specifically, anger is proposed to be particularly 

salient and intense for young adults, because anger improves performance on age-specific tasks 

such as achieving control over the environment. Conversely, sadness is proposed to be particularly 

salient and intense for older adults, because sadness promotes adaption to age-specific challenges 

such as goal adjustment following loss (Kunzmann et al., 2014). Given age-specific saliency and 

intensity of different types of emotions, it is plausible that age-group differences in instructed 

emotion regulation effectiveness depend on the type of emotion to-be-regulated. One may 

speculate that if a specific type of emotion is particularly salient and intense, it may be more 

arduous and difficult to regulate.  

Concerning goals, theory and research suggest that both young and older adults are more 

motivated to obtain pro-hedonic regulatory goals (i.e., increasing positive affect, decreasing 

negative affect) than contra-hedonic goals (i.e., increasing negative affect, decreasing positive 

affect) in their daily lives (Löckenhoff & Carstensen, 2004; Penningroth & Scott, 2012; Riediger 

et al., 2009). However, older adults are relatively more motivated to obtain pro-hedonic goals than 

contra-hedonic goals compared to young adults (Löckenhoff & Carstensen, 2004; Penningroth & 

Scott, 2012; Riediger et al., 2009). Although one should avoid making the fallacy of equating 

having goals with achieving goals (Grühn et al., 2016), one may speculate that a relatively greater 

focus on pursuing pro-hedonic goals compared to contra-hedonic goals in daily life may make 

older adults more adept at achieving pro-hedonic goals in performance-based studies. Hence, in 

performance-based studies, aligning with motivation for regulatory goals in daily life, older adults 
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may be more effective at upregulating positive emotions and downregulating negative emotions 

compared to young adults, while young adults may be more effective at upregulating negative 

emotions and downregulating positive emotions compared to older adults.  

Lastly, the experimental context represents a potentially important moderator of age-group 

differences in instructed emotion regulation effectiveness. Researchers interested in emotional 

aging have increasingly come to recognize the importance of context for understanding age 

differences in emotions and emotion regulation (Isaacowitz & Stanley 2011; Kunzmann & 

Isaacowitz, 2017). Due to differences in contextual features, research conducted in controlled 

laboratory settings may yield results that differ vastly from research conducted in natural settings. 

A key issue with research conducted in controlled laboratory settings is the lack of ecological 

validity (Isaacowitz & Freund, 2013; Isaacowitz & Stanley 2011; Kunzmann & Isaacowitz, 2017). 

Specifically, laboratory studies of emotional aging often involve an unfamiliar setting, passive 

processing of standardized emotion-inducing stimuli (e.g., pictures, films) and a controlled context 

stripped of natural features that may facilitate or constrain emotion outcomes. In contrast, studies 

of emotional aging conducted in natural settings offer a more ecologically valid approach 

(Isaacowitz & Stanley 2011; Kunzmann & Isaacowitz, 2017). Such studies involve a familiar 

setting, personally relevant emotion-inducing situations (e.g., an argument with one’s partner) and 

a rich context that may affect emotional outcomes (e.g., nuanced and granular information about 

the emotional situation, different sources of distraction). Given that motivation and accumulated 

experience with emotions and emotion regulation have been proposed to lead to improved emotion 

regulation effectiveness with increasing age (Carstensen et al., 1999; Charles, 2010; Urry & Gross, 

2010), older adults may be better at regulating their emotions than young adults in natural and 

familiar settings, where they encounter personally meaningful emotional situations.  
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The present study 

The aims of the present meta-analysis were to examine age-group differences in instructed 

emotion regulation effectiveness in healthy young and older adults, and to explore potential 

moderating factors that may influence age-group differences in instructed emotion regulation 

effectiveness. The following research questions were addressed: 

1) Are there age-group differences between young and older adults in instructed emotion 

regulation effectiveness? 

2) Does the magnitude of age-group differences in instructed emotion regulation effectiveness 

vary according to person factors (i.e., gender distribution and age gap), the specific strategy 

(i.e., type of emotion regulation strategy) and situational factors (i.e., intensity and type of 

emotion to-be-regulated, emotion regulation goal, experimental context)? 

Methods 

The present meta-analysis was preregistered at Prospero (PROSPERO 2017: 

CRD42018111684) and we followed PRISMA guidelines (Page et al., 2021) for conducting and 

reporting its results (see Supplementary Material S1). An amendment to the protocol was made 

following recommendations by experts in the field. The suggestion was to broaden the scope of 

the systematic review and meta-analysis, accounting for different experimental contexts by also 

including studies of instructed emotion regulation effectiveness in naturalistic settings.  

Search Strategy 

The electronic databases PsycINFO and PubMed were searched without time restrictions 

(until July 30th, 2020). The search terms were structured according to the PICO-model (see 

Supplementary Material S2). Search filters were applied to limit the search to English language, 
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peer-reviewed journal articles on quantitative studies conducted with human adults (≥18 years of 

age). Additional studies were identified through “backward searching” in reference lists of 

identified relevant publications and “forward searching” in newer publications citing identified 

relevant studies.  

Inclusion Criteria 

The following criteria were employed to assess study eligibility:  

1) Age-group differences in instructed emotion regulation effectiveness (i.e., how successful 

people are at regulating their emotions as per instruction) were assessed in at least two healthy, 

non-overlapping adult (+ 18 years of age) age groups.  

2) For studies conducted in laboratory settings, assessments of emotional reactivity (i.e., 

emotional reactions to emotion-inducing stimuli measured during or immediately after the 

induction procedure) were conducted both with no instructions to regulate (i.e., participants 

engage naturally with emotion-inducing stimuli) and with instructions to regulate (i.e., 

participants are instructed to regulate their response to emotion-inducing stimuli). Emotion-

inducing stimuli were validated by use of a) standardized emotion-inducing stimuli, b) 

emotion-inducing stimuli that had been validated in a pilot study or c) manipulation checks to 

confirm induction of emotions. 

3) For studies conducted in natural settings, studies included one of the following outcomes a) 

self-reported emotion regulation effectiveness after applying an instructed emotion regulation 

strategy or b) effectiveness evaluated based on time-lagged analyses of changes in emotional 

reactivity following application of an instructed emotion regulation strategy.  
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The study selection process was conducted in two stages (see Figure 1 for overview). First, 

two independent researchers (the first author and the second author) screened titles and abstracts 

of identified literature to determine eligibility. Second, the two researchers independently screened 

full-text versions of the remaining articles to ascertain their eligibility. Disagreements at either 

stage were resolved through discussion and consultation with the last author.  

Certainty Assessment 

In order to evaluate the certainty in the results, the quality of included studies was assessed 

using a modified version of the National Institutes of Health study quality assessment checklist for 

observational cohort and cross-sectional studies (see Supplementary Material S3).  

Data Extraction  

Data extraction followed a data-extraction sheet (see Supplementary Material S4). 

Descriptive data (Table 1) were extracted by the first author and checked for accuracy by the 

second author. Effects sizes were extracted or computed by the first author and a random sample 

of 30% of included effect sizes was checked for accuracy by the last author. For laboratory studies, 

instructed emotion regulation effectiveness was operationalized as the difference in emotional 

reactivity between conditions where participants engaged naturally with emotion-inducing stimuli 

(i.e., no regulation conditions), and conditions where participants were instructed to regulate their 

emotional response to emotion-inducing stimuli (i.e., regulation conditions). For studies conducted 

in natural settings, instructed emotion regulation effectiveness was operationalized as self-reported 

effectiveness or as the difference in self-reported emotional reactivity from before to after applying 

the instructed emotion regulation strategy.  
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When eligible studies included more than two age groups with no overlap in age ranges of 

the groups, the youngest and the oldest group were included. When data were missing, the study 

authors were contacted to obtain the data. When authors were not able to provide the requested 

data (i.e., means and standard deviations to enable calculation of effect sizes), effect sizes were 

estimated from other statistics including N, t-values, F-values, Beta-values, and p-values when 

available. When studies only stated significance levels in text, a conservative approach was used 

whereby significant results were included in the meta-analysis with p-values of .049. Non-

significant results without exact p-values were included with r-values of 0 in order to retain the 

studies. This approach may unnecessarily attenuate the effects and analyses were therefore 

conducted with and without studies for which r-values of 0 were imputed.   

Statistical Analysis  

The primary outcome for the meta-analysis was age-group differences in instructed 

emotion regulation effectiveness. Effect sizes were calculated as the standardized mean differences 

adjusted for small sample sizes (Hedges’ g; Hedges, 1981) with 95 % confidence intervals between 

age groups. Positive effect sizes indicate that young adults experienced a larger goal-consistent 

change in emotional reactivity compared to older adults. Hence, if the goal was to downregulate 

negative emotions, then a positive effect indicates that young adults experienced a larger decrease 

in negative emotions following emotion regulation instructions than older adults. Similarly, if the 

goal was to upregulate negative emotions, then a positive effect indicates that young adults 

experienced a larger increase in negative emotions following emotion regulation instructions than 

older adults. For experiential measures (e.g., self-reported disgust), observational measures (e.g., 

negative expressivity), and physiological measures of zygomatic and corrugator activity, goal-

consistent changes were operationalized as a change in the direction of the regulatory goal (e.g., a 
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decrease in disgust ratings [i.e., experiential], corrugator activity [i.e., physiological], or negative 

expressivity [i.e., observational] following an instruction to downregulate negative emotions). For 

the remaining physiological measures, goal consistent changes were operationalized as a change 

in the same direction as during reactivity for goals to upregulate emotions (i.e., increased heart rate 

during reactivity followed by further increases in heart rate during regulation) or a change in the 

opposite direction as during reactivity for goals to downregulate emotions (i.e., increased skin 

conductance during reactivity followed by a decrease in skin conductance during regulation). To 

meet the statistical assumption of independence among observations (Borenstein et al., 2010), 

effect sizes were averaged across outcomes within studies so that each study only contributed with 

one effect size in each analysis. Each effect size was weighted by its precision (inverse variance), 

so that studies with larger samples contributed more to the estimated overall effect size.  

In order to address our first research question of whether young and older adults differ in 

instructed emotion regulation effectiveness, an overall effect size combining effects from all 

included studies was calculated. To address the second research question, whether the magnitude 

of age-group differences varies according to person factors (i.e., age gap and gender distribution), 

the specific strategy (i.e., type of emotion regulation strategy) and situational factors (i.e., intensity 

and type of emotion to-be-regulated, emotion regulation goal, experimental context), planned 

moderator analyses (i.e., meta-ANOVAs or meta-regressions) and separate subgroup meta-

analyses were conducted. That is, when three or more studies were available for two or more levels 

of a categorical moderator (i.e., type of emotion to-be-regulated, emotion regulation goal, type of 

emotion regulation strategy, experimental context), meta-ANOVAs or meta-regressions were 

conducted. For categorical moderators specifically, meta-ANOVAs were conducted only when 

studies could exclusively be assigned to one category in order to avoid violating the assumption 
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of observation independence. When three or more studies were available for only one level of a 

categorical moderator, a separate meta-analysis were conducted for that level of the moderator. 

Random effects meta-regressions estimated with the maximum likelihood method were conducted 

to assess the moderating effect of continuous moderators (i.e., gender distribution, age gap and 

intensity of emotion to-be-regulated). Lastly, other sources of heterogeneity were assessed 

including: type of emotion-induction stimuli (i.e., pictures, films, sounds/music, other), type of 

outcome (i.e., physiological, experiential, observational), duration of emotion regulation in 

minutes, frequency of emotion regulation (i.e., number of times participants were exposed to 

emotion-inducing stimuli in the regulation condition), whether or not it was a goal to regulate the 

outcome (it was considered a goal if the outcome modality was targeted in the instruction, e.g., 

facial expressions as outcomes in studies of instructions to enhance expression; it was not 

considered a goal if the outcome wasn’t targeted in the instruction, e.g., facial expressions as 

outcomes in studies of instructions to reappraise subjective emotional responses), whether 

participants were explicitly tasked with regulating certain emotions (e.g., sadness) in a certain way 

(e.g., expression of sadness: “Try to not express your feelings of sadness so that someone looking 

at you would not know how you are feeling”) or whether they were simply instructed in using the 

strategy (e.g., “Try to not express your feelings so that someone looking at you would not know 

how you are feeling”), and quality of studies.  

Heterogeneity between studies (i.e., variation in effects across studies) were estimated 

using the Q-statistic and the I2-statistic. The Q-statistic indicates whether the heterogeneity is 

statistically significant (i.e., p = 0.10; Poole & Greenland, 1999), and the I2-statistic indexes the 

extent of the heterogeneity in percentages (Higgins & Thompson, 2002). The expected dispersion 

of effect sizes across various populations was investigated by calculating the 95% prediction 
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intervals. Where 95 % confidence intervals indicate the range within which we can be 95% certain 

that the true effect lies, 95% prediction intervals speak to where the true effects are to be expected 

for 95% of similar future studies (Borenstein et al., 2017; IntHout et al., 2016). Hence, if we were 

to predict the effect size for a study similar to the studies included in the meta-analysis, we would 

predict that it would fall within the range of the prediction interval with 95 % certainty. In the 

absence of heterogeneity between studies, the prediction interval corresponds to the confidence 

interval, while in the presence of heterogeneity the range of the prediction interval is wider than 

that of the confidence interval (IntHout et al., 2016). 

Publication bias was assessed visually using funnel plots and statistically using Egger’s 

tests for funnel plot asymmetry (Egger et al., 1997). The impact of publication bias on the overall 

effect size was assessed with the trim and fill method (Duval & Tweedie, 2000), where the number 

of missing studies is estimated, and the meta-analysis is rerun following imputation of the missing 

studies. Following best-practice recommendations (Geyskens et al., 2009), moderator hypotheses 

were tested regardless of the results of the heterogeneity tests.  

All meta-analyses were calculated using random-effects models as these models are 

appropriate when the goal is to estimate the mean of a distribution of true effect sizes (Borenstein 

et al., 2010) and because they allow for heterogeneity in the analysis of the overall difference 

between age groups. 

The meta-analyses were computed using Comprehensive Meta-Analysis software (version 

3.3.070; Biostat, Englewood, NJ, USA). 

Results 

Results From Search and Data Extraction 
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Figure 1 shows a PRISMA flowchart outlining the selection process. The literature search 

yielded 17 articles to be included in the present meta-analysis (marked with an asterisk in the 

reference list).  

The two researchers conducting the screening were in 99.3 % agreement about inclusion 

and exclusion in the preliminary screening of titles and abstracts, and in 92.9 % agreement about 

inclusion and exclusion in the full-text screening. Of the 17 included articles, one article reported 

results from two studies. Hence, the final sample of articles comprised 18 studies, 1,366 

participants, and were published in scientific journals between the years of 2005 and 2020. 

Means and standard deviations were missing for some of the outcomes in six studies and 

missing for all outcomes in seven studies. Missing data were provided by study authors for four 

studies. For the remaining studies, effect sizes were estimated from other statistics including N, t-

values, F-values, Beta-values, p-values or significance levels stated in text.  

Studies that met many of the inclusion criteria but were ultimately excluded included 

Palmer and Gentzler (2019), Phillips and colleagues (2008), and Opitz and colleagues (2014). 

Palmer and Gentzler (2019) and Phillips and colleagues (2008) were excluded because the authors 

were not able to accommodate our request for data and effect sizes could not be estimated based 

on the information in the articles. Opitz and colleagues was excluded because parts of the stimuli 

used to induce emotions in the study were not validated (i.e., stock photos from online libraries 

such as Shutterstock).  
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Figure 1.  

PRISMA flow chart of study selection process 
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Study Characteristics  

Study characteristics are provided in Table 1. All of the included studies were conducted 

in laboratory settings as no relevant studies conducted in naturalistic settings could be identified. 

Concerning person factors, mean age gap (i.e., difference in years between mean age of the young 

group and mean age of the older group) was available for all studies, while absolute age gap (i.e., 

difference in years from the oldest individual in the young group to the youngest individual in the 

older group) was available for 17 studies and gender distribution was available for 16 studies. In 

terms of the specific strategy employed, only one of the included studies assessed early antecedent 

strategies (i.e., situation selection; Isaacowitz et al., 2018). Most studies investigated late 

antecedent strategies (K = 13) and response-focused strategies (K = 8). The specific late antecedent 

strategies investigated included attentional focusing (i.e., directing attention towards certain 

aspects of the emotional situation such as a certain area of a picture; Sheppes & Gross, 2011), 

reappraisal (i.e., altering one’s thoughts about the emotional situation; Sheppes & Gross, 2011), 

distraction (i.e., attentional disengagement from the emotional situation, that is, directing attention 

away from the emotional situation; Sheppes & Gross, 2011) and acceptance (i.e., openness to 

emotions and willingness to remain in contact with them; Hayes et al., 2011). The specific 

response-focused strategies investigated included expressive suppression (i.e., inhibiting emotion 

expression; Sheppes & Gross, 2011) and expressive enhancement (i.e., enhancing emotion 

expression; Sheppes & Gross, 2011). Subgroup meta-analyses were only conducted for strategies 

for which three or more studies were available. For situational factors, estimates of unregulated 

emotional intensity were available for all studies. The majority of the included studies investigated 

regulation of negative (K = 17) or positive emotions (K = 6), while three studies investigated 

regulation of sadness, two investigated regulation of disgust and one investigated regulation of 
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amusement. Hence, subgroup meta-analyses were only conducted for negative emotions, positive 

emotions and sadness where three or more studies were available. Concerning emotion goals, the 

majority of included studies focused on downregulation of negative emotions (K = 17), while five 

studies focused on upregulation of negative emotions, four on upregulation of positive emotions, 

five on downregulation of positive emotions and one on maintaining negative emotions. 



AGE-GROUP DIFFERENCES IN EMOTION REGULATION  22 
 
Table 1. 
 
Overview of study characteristics 
 

Author 
(year) 

Sample 
size 

Age gap % 
female 

Emotion 
induced 

Specific 
strategy 

Regulation goal Outcome measures 

Mean Absolute 

Allard & 
Kensinger 
(2014) 

Ntotal = 64  
Nyoung = 34 
Nold = 30 

44.68 20 56 Negative 
emotions 

Attentional 
focusing 

Downregulate 
negative emotions 

Valence (mood) 
 

Reappraisal Downregulate 
negative emotions 

Allard & 
Kensinger 
(2018) 

Ntotal = 142 
Nyoung = 69 
Nold = 73 

53.35 33 68 Negative 
emotions 

Attentional 
focusing 

Downregulate 
negative emotions 

Valence (mood) 

Reappraisal Downregulate 
negative emotions 

Positive 
emotions 

Attentional 
focusing 

Upregulate 
positive emotions 

Reappraisal Upregulate 
positive emotions 

Emery & 
Hess (2011) 
 
 
 

Ntotal = 101 
Nyoung = 48 
Nold = 53 

51.35 23 53 Negative 
emotions 

Expressive 
enhancement 

Upregulate 
negative emotions 

Happiness 
Calmness 
Pleasant expressivity 
Unpleasant expressivity 
Overall expressivity 

Expressive 
suppression 

Downregulate 
negative emotions 

Positive 
emotions 

Expressive 
enhancement 

Upregulate 
positive emotions 

Expressive 
suppression 

Downregulate 
positive emotions 

Isaacowitz et 
al. (2018) 

Ntotal = 50 
Nyoung = 25 
Nold = 25 

51.96 37 56 Negative 
emotions 

Situation 
selection 

Downregulate 
negative emotions 

Valence  
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Kunzmann 
et al. (2005) 

Ntotal = 47 
Nyoung = 24 
Nold = 23 

50.00 32 50 Disgust Expressive 
enhancement 

Upregulate 
negative emotions 

Intensity 
Unpleasantness 
Interest 
Happiness 
Surprise 
Amusement 
Contentment 
Relief 
Anxiety 
Sadness 
Annoyance 
Disgust 
Embarrassment 
Boredom 
Fear 
Anger 
Contempt 
Stress 
Heart interbeat interval 
Skin conductance level 
Bodily activation 
Finger pulse amplitude 
Pulse transmission time: 
finger 
Pulse transmission time: 
ear 
Respiration period 
Respiration depth 
Finger temperature 
Systolic blood pressure 
Diastolic blood pressure  
Disgust expressivity 
Unpleasant expressivity 
Overall expressivity 
Eye blinks 

Expressive 
suppression 

Downregulate 
negative emotions 
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Lohani et al. 
(2018) 

Ntotal = 120 
Nyoung = 60 
Nold = 60 

51.67 37 64 Sadness Acceptance Maintain negative 
emotions 

Sadness 
Corrugator activity 
Heart interbeat interval 
 

Expressive 
suppression 

Downregulate 
negative emotions 

Lohani & 
Isaacowitz 
(2014) 

Ntotal = 90 
Nyoung = 42 
Nold = 48 

52.92 35 77 Sadness Attentional 
focusing 

Downregulate 
negative emotions 

Valence (mood) 
Corrugator activity 
Skin conductance level 
 

Expressive 
suppression 

Downregulate 
negative emotions 

Positive 
reappraisal 

Downregulate 
negative emotions 

Martins et al. 
(2018) 

Ntotal = 96 
Nyoung = 48 
Nold = 48 

48.04 - 65 Negative 
emotions 

Distraction Downregulate 
negative emotions 

Intensity 
 

Reappraisal Downregulate 
negative emotions 

Opitz et al. 
(2012) 

Ntotal = 31 
Nyoung = 16 
Nold = 15 

40.62 33 55 Negative 
emotions 

Reappraisal Downregulate 
negative emotions 

Valence 
Intensity 
 Upregulate 

negative emotions 
Pedder et al. 
(2016) 

Ntotal = 68 
Nyoung = 35 
Nold = 33 

48.43 30 64 Negative 
emotions 

Expressive 
suppression 

Downregulate 
negative emotions 

Happiness 
Corrugator activity 

Detached 
reappraisal 

Downregulate 
negative emotions 

Positive 
emotions 

Expressive 
suppression 

Downregulate 
positive emotions 

Happiness 
Zygomatic activity 

Detached 
reappraisal 

Downregulate 
positive emotions 

Shiota & 
Levenson 

Ntotal = 46 
Nyoung = 22 

39.24 32 52 Disgust Expressive 
suppression 

Downregulate 
negative emotions 

Valence 
Anger 
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(2009) – 
detached 
reappraisal 
sample 

Nold = 24 Disgust Detached 
reappraisal 

Downregulate 
negative emotions 

Amusement 
Compassion 
Contentment 
Disgust 
Enthusiasm 
Fear 
Sadness 
Surprise 
Heart interbeat interval 
Skin conductance level 
Bodily activation 
Finger pulse amplitude 
Pulse transmission time: 
finger 
Pulse transmission time: 
ear 
Mean arterial pressure 
Respiration period 
Respiration depth 
Finger temperature 
Systolic blood pressure 
Diastolic blood pressure  
Disgust expressivity 
Sadness expressivity 

Sadness Detached 
reappraisal 

Downregulate 
negative emotions 
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Shiota & 
Levenson 
(2009) – 
positive 
reappraisal 
sample 

Ntotal = 50 
Nyoung = 26 
Nold = 24 

39.16 31 54 Disgust Expressive 
suppression 

Downregulate 
negative emotions 

Valence 
Anger 
Amusement 
Compassion 
Contentment 
Disgust 
Enthusiasm 
Fear 
Sadness 
Surprise 
Heart interbeat interval 
Skin conductance level 
Bodily activation 
Finger pulse amplitude 
Pulse transmission time: 
finger 
Pulse transmission time: 
ear  
Mean arterial pressure 
Respiration period 
Respiration depth 
Finger temperature 
Systolic blood pressure 
Diastolic blood pressure  
Disgust expressivity 
Sadness expressivity 

Disgust Positive 
reappraisal 

Downregulate 
negative emotions 

Sadness Positive 
reappraisal 

Downregulate 
negative emotions 

Tucker et al. 
(2012) 

Ntotal = 80 
Nyoung = 40 
Nold = 40 

43.90 30 50 Negative 
emotions 

Distraction Downregulate 
negative emotions 

Valence (negative 
emotions) 

Reappraisal Downregulate 
negative emotions 

Vieillard et 
al. (2015) 

Ntotal = 61 
Nyoung = 31 
Nold = 30 

33.00 5 59 Negative 
emotions 

Expressive 
enhancement 

Upregulate 
negative emotions 

Valence 
Intensity 
Corrugator activity 
Zygomatic activity 
Skin conductance level 
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Expressive 
suppression 

Downregulate 
negative emotions 

Heart rate 
Systolic blood pressure 
Diastolic blood pressure 
 

Positive 
emotions 

Expressive 
enhancement 

Upregulate 
positive emotions 
 

Expressive 
suppression 

Downregulate 
positive emotions 

Vieillard & 
Pinabiaux 
(2019) 

Ntotal = 72 
Nyoung = 36 
Nold = 36 

37 10 - Amuse-
ment 

Expressive 
enhancement 

Upregulate 
positive emotions 

Amusement 
Zygomatic activity 
Skin conductance level 
Heart rate 
Systolic blood pressure 
Diastolic blood pressure 

Expressive 
suppression 

Downregulate 
positive emotions 

Vieillard et 
al. (2020) 

Ntotal = 69 
Nyoung = 35 
Nold = 34 

45 33 61 Negative 
emotions 

Positive 
reappraisal 

Downregulate 
negative emotions 

Valence 
Arousal 
Corrugator activity 
Zygomatic activity 
Skin conductance level 
Heart rate 

Detached 
reappraisal 

Downregulate 
negative emotions 

Winecoff et 
al. (2011) 

Ntotal = 42 
Nyoung = 22 
Nold = 20 

45.90 26 - Negative 
emotions 

Detached 
reappraisal 

Downregulate 
negative emotions 

Valence 

Positive 
emotions 

Detached 
reappraisal 

Downregulate 
positive emotions 

Wirth & 
Kunzmann 
(2018) – 
study 1 

Ntotal = 84 
Nyoung = 42 
Nold = 42 

44.15 25 50 Negative 
emotions 

Attentional 
focusing 

Upregulate 
negative emotions 

Valence  
Arousal 

Downregulate 
negative emotions 

Wirth & 
Kunzmann ( 
2018) – 
study 2 

Ntotal = 53 
Nyoung = 28 
Nold = 25 

43.26 26 53 Negative 
emotions 

Attentional 
focusing 

Downregulate 
negative emotions 

Valence 
Arousal 

Note: Descriptive data are based on data available from papers or data obtained from authors.  
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Meta-analyses 

Pooled effect sizes and between-study differences. 

Results from the random-effects meta-analyses are presented in Table 2 and a forest plot 

of effect sizes is provided in Figure 2. Addressing the first research question, whether there are 

age-group differences in instructed emotion regulation effectiveness, a meta-analysis combining 

effects across all studies was conducted. The overall combined effect was not statistically 

significant. Turning to the second research question, whether the magnitude of age-group 

differences in emotion regulation effectiveness vary according to the proposed moderating factors 

(i.e., person-factors, the specific strategy and situational factors), subgroup meta-analyses and 

meta-regression analyses were conducted. Regarding person factors, results of meta-regression 

analyses revealed no statistically significant moderating effect of mean age gap (B = <-0.01; SE = 

0.01; p = .779; K = 18), absolute age gap (B = <-0.01; SE = 0.01; p = .872; K = 17) or gender 

distribution (B = -0.07; SE = 0.75; p = .931; K = 16). Turning to specific strategies, no overall age-

group differences for late antecedent strategies (i.e., acceptance, attentional focusing, reappraisal 

and distraction) or response-focused strategies (i.e., expressive enhancement and expressive 

suppression) were identified. Results for individual strategies indicated that older adults were 

significantly more effective at regulating their emotions when using attentional focusing compared 

to young adults. However, speaking to the uncertainty of this finding, the prediction interval for 

this effect included zero suggesting that if we were to conduct a new study similar to the ones 

included in the sub-group meta-analysis on attentional focusing, we cannot with 95% certainty 

expect that we would find significant age-group differences. No statistically significant age-group 

differences were identified for the remaining strategies. For situational factors, the results indicated 

no statistically significant age-group differences in subgroup meta-analyses conducted for studies 

investigating regulation of negative emotions, positive emotions or sadness (see Table 2). For 
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subgroup meta-analyses conducted according to regulatory goal, the results revealed no 

statistically significant age-group differences (see Table 2). Concerning the moderating effect of 

intensity of the emotion to-be-regulated, results from meta-regressions showed no statistically 

significant moderating effect (B = 0.46; SE = 0.31; p = .140; K = 18). Speaking to the robustness 

of the findings, no statistically significant age-group differences were identified for other sources 

of heterogeneity (i.e., type of stimuli, type of outcome, duration of emotion regulation, frequency 

of emotion regulation, goal to regulate the outcome, explicit instructions to regulate certain 

emotions in a certain way and quality of studies; See Supplementary Material S5). Meta-ANOVAs 

conducted to explore moderators that did not overlap (i.e., study quality, type of stimuli) indicated 

no statistically significant moderating effect of study quality (Q = 2.16, p = .141) or type of stimuli 

(comparing films, K = 6, and pictures, K = 9; Q = 0.14, p = .713). Meta-regressions showed no 

statistically significant moderating effect of duration of emotion regulation (B = <0.01; SE = 0.02; 

p = .882; K = 18) and no statistically significant moderating effect of frequency of emotion 

regulation (B = <0.01; SE = 0.01; p = .750; K = 17). Results from meta-analyses conducted without 

the conservative imputation of r-values are provided in Supplementary Material S6. Exclusion of 

the imputed r-values did not significantly alter the results with the exception that statistically 

significant age-group differences favoring young adults were identified for goals to upregulate 

positive emotions (g = 0.22, p = .036).
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Table 2.  

Pooled effect sizes across outcomes and moderator variables 

 Sample size Heterogeneity Global Effect Sizes 

Outcome K N Qa df p I2 Hedges’ gb 95% CI 95 % PI p 

Overall combined effect 18 1,366 6.83 17 .986 0.00 -0.01 -0.12; 0.10 -0.13; 0.11 .878 

Emotion regulation strategy 
- Late antecedent strategies 
     Reappraisal 
     Attentional focusing 
- Response-focused strategies 
     Expressive suppression 
     Expressive enhancement 

 
13 
10 
5 
8 
8 
4 

 
1,035 
778 
433 
655 
655 
281 

 
6.51 

10.34 
1.72 
1.51 
1.66 
0.15 

 
12 
9 
4 
7 
7 
3 

 
.888 
.324 
.787 
.982 
.976 
.986 

 
0.00 

12.95 
0.00 
0.00 
0.00 
0.00 

 
-0.02 
0.12 
-0.22 
0.02 
0.02 
0.03 

 
-0.15; 0.10 
-0.04; 0.27 
-0.41; -0.03 
-0.14; 0.17 
-0.13; 0.18 
-0.21; 0.27 

 
-0.16; 0.12 
-0.16; 0.39 
-0.53; 0.10 
-0.18; 0.21 
-0.18; 0.22 
-0.50; 0.56 

 
.730 
.143 
.027 
.825 
.789 
.829 

Type of emotion 
- Positive 
- Adj. for publication bias 
- Negative 
- Sadness 

 
6 

(8) 
17 
3 

 
486 

- 
1,294 
306 

 
4.28 

- 
10.99 
0.53 

 
5 
- 

16 
2 

 
.510 

- 
.810 
.767 

 
0.00 

- 
0.00 
0.00 

 
0.11 
0.17 
-0.03 
-0.06 

 
-0.07; 0.29 
<0.01; 0.33 
-0.14; 0.08 
-0.28; 0.17 

 
-0.15; 0.36 

- 
-0.15; 0.09 
-1.53; 1.42 

 
.246 

- 
.612 
.631 

Emotion regulation goal 
- Downregulate negative emotions 
- Downregulate positive emotions 
- Upregulate negative emotions 
- Upregulate positive emotions 

 
17 
5 
5 
4 

 
1,294 
344 
324 
376 

 
22.60 
0.97 
2.76 
2.45 

 
16 
4 
4 
3 

 
.125 
.914 
.599 
.484 

 
29.20 
0.00 
0.00 
0.00 

 
-0.04 

<-0.01 
0.03 
0.17 

 
-0.18; 0.09 
-0.22; 0.21 
-0.19; 0.25 
-0.04; 0.38 

 
-0.40; 0.31 
-0.35; 0.35 
-0.33; 0.39 
-0.29; 0.62 

 
.523 
.977 
.787 
.109 

Note: CI = confidence intervals, PI = prediction intervals. aFor the Q-statistic, p-values of <.10 are considered indicative of heterogeneity. bEffect 
sizes are reported as Hedges’ g (standardized mean differences, adjusted for small sample bias) and can be interpreted with reference to the 
guidelines: <0.3 = small, 0.5 = medium and >0.8 = large (Cohen, 1988). A positive effect size indicates that young adults were better at regulating 
their emotions than older adults, while a negative effect size indicates the opposite. Adhering to the principle of independency between effects, effect 
sizes were combined when studies reported results for more than one measure. Thus, only one effect size per study was used in the analyses. 
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Figure 2.  

Forest plot for pooled effect sizes for the overall meta-analysis 
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Certainty assessment. 

Based on the quality assessment, 13 studies were categorized as fair quality with a medium 

risk of bias and five studies were categorized as high quality with a low risk of bias (see 

Supplementary Material S3). Speaking to the certainty of the findings, none of the included studies 

were categorized as low quality with a high risk of bias. Subgroup meta-analyses conducted 

separately for high and fair quality studies indicated no statistically significant age-group 

differences within these subgroups (see Supplementary Material S5).  

Risk of bias. 

Results from funnel plots and Egger’s tests indicated no evidence of publication bias for 

the overall analyses (p = .677), nor for any of the subgroup meta-analyses with the only exception 

being for the subgroup meta-analysis of positive emotions (p = .006). For positive emotions, the 

funnel plot indicated a lack of small studies with effects favoring young adults.  

Heterogeneity of effects. 

The results from the tests of heterogeneity indicated no systematic variation in overall 

effects (Q = 6.83, p = .986; I2 = 0.00) nor in effects across the subgroup meta-analyses (p > .125).  

Discussion  

The purpose of the present systematic review and meta-analysis was to determine age-

group differences in instructed emotion regulation effectiveness and to examine whether age-group 

differences in instructed emotion regulation effectiveness vary according to person factors, the 

specific strategy employed and situational factors. Addressing the limitations of a previous meta-

analysis on the topic (Brady et al., 2018), the present systematic review and meta-analysis provide 



AGE-GROUP DIFFERENCES IN EMOTION REGULATION  33 
 
an updated and more comprehensive overview of age-group differences in instructed emotion 

regulation effectiveness. Overall, the main effect for age-group differences in instructed emotion 

regulation effectiveness was non-significant and negligible in size (g = -0.01), suggesting that 

instructed emotion regulation effectiveness remains stable in adulthood. This finding should be 

interpreted taking into account that all studies were conducted in laboratory settings. Thus, the 

generalizability of the findings to everyday life remains unknown. However, when investigating 

the specific strategies employed, results suggested statistically significant age-group differences 

of a small magnitude for attentional focusing (g = -0.22) favoring older adults. The prediction 

interval for this effect included zero speaking to the uncertainty of this finding. No other 

statistically significant effects were identified for person factors, the specific strategy employed or 

situational factors.   

Taken together, the results contradict the proposition that older adults are generally better 

at regulating their emotions than young adults. In contrast, young adults appear to regulate their 

emotions just as well as older adults when investigated in laboratory settings. One possible 

explanation for this finding is that the ability to regulate emotions represents an area of emotional 

functioning that remains relatively intact with age as has been suggested for other areas of 

emotional functioning (e.g., emotional complexity; Grühn et al., 2013). Another explanation may 

be that age-related changes in emotion regulation effectiveness is best described by an inverted u-

curve with middle-aged adults outperforming young and older adults. Specifically, it is possible 

that age-related resource gains (e.g., accumulated experience) may only contribute to an age-

related advantage in emotion regulation effectiveness up until a certain point in midlife, where 

age-related resource losses (e.g., lack of physiological flexibility) balance and later overcome 

resource gains. Longitudinal studies investigating instructed emotion regulation effectiveness as a 
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function of chronological age are needed to assess the merits of this explanation. A third 

explanation, consistent with theoretical frameworks such as SAVI and SOC-ER, is that older adults 

may only be more effective at regulating their emotions than young adults when they are allowed 

to selectively use their preferred strategies capitalizing on their strengths and compensating for 

age-related reductions in physiological flexibility and cognitive capacity (e.g., early antecedent 

strategies; Charles, 2010; Charles & Luong, 2012; Urry & Gross, 2010). Given that participants 

were not allowed to select the strategy they were to employ in the included studies, and due to the 

scarce number of studies investigating early antecedent emotion regulation strategies (i.e., only 

one study investigated age-group differences in situation selection), it was not possible to address 

this latter explanation. However, it should be noted that the one study that investigated early 

antecedent emotion regulation (i.e., situation selection) found more similarities than differences in 

how situation selection affected mood between young and older adults (Isaacowitz et al., 2018). 

This result may question the predictions of SAVI and SOC-ER, but more research is needed before 

definitive conclusions can be drawn concerning this matter. The existing experimental research 

investigating age differences in emotion regulation effectiveness in the context of self-selected 

strategies is sparse and inconsistent. One study indicates that older adults may be better at 

regulating their emotions when given the choice between distraction and reappraisal (Scheibe et 

al., 2015). Another study found few age-group differences in emotion regulation effectiveness 

across five laboratory tasks (Livingstone & Isaacowitz, 2019b). Hence, it remains to be determined 

whether older adults are more effective at regulating their emotions in an experimental context 

when they are allowed to use their preferred emotion regulation strategies.  

Person factors 
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Turning to the moderating effect of person factors, the results indicated no moderating 

effect of age gap between age groups or gender distribution. For gender, the results indicate that 

gender distribution does not affect age-group differences in instructed emotion regulation 

effectiveness. In relation to this finding, it should be noted that the vast majority of studies sampled 

groups to include an equal or close to equal gender distribution (% female varied from 50 % - 76.7 

%), and more research is therefore needed to elucidate potential gender-specific age-group 

differences in instructed emotion regulation effectiveness. For age gap, the finding is not surprising 

given that there was no overall age-group difference in instructed emotion regulation effectiveness. 

If young and older adults do not differ in instructed emotion regulation effectiveness, then we 

would not expect gradual age-related changes in emotion regulation effectiveness.  

Specific strategy 

Regarding specific strategies, the results indicate that older adults were more effective at 

employing attentional focusing (i.e., directing attention to certain aspects of the emotional 

situation; Sheppes & Gross, 2011) than young adults, while no significant age-group differences 

were identified for the remaining strategies. The finding that older adults were more effective in 

using attentional focusing than young adults may be considered consistent with the large body of 

research pointing to an attentional positivity effect (i.e., a preference for engaging with positive 

over negative information) in older adults (Carstensen & Mikels, 2005; Reed et al., 2014). 

According to the SST, the positivity effect can be attributed to age-related motivational changes 

that lead older adults to focus more on obtaining and maintaining emotional well-being 

(Carstensen, 2006). This positive attentional preference may be categorized as an attentional 

focusing strategy (Lohani & Isaacowitz, 2014), and older adults may thus be more effective at 

applying such strategies because they regularly engage in them in their daily lives in an effort to 
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maintain emotional well-being. An alternative explanation may be derived from SAVI and SOC-

ER. These theoretical frameworks suggest that older adults select and optimize emotion regulation 

strategies that allow them to benefit from age-related resource gains (e.g., experience with 

emotions) and compensate for resource losses (e.g., age-related reductions in cognitive capacity; 

Charles, 2010; Urry & Gross, 2010). As attentional focusing requires relatively few cognitive 

resources compared to cognitive change strategies (e.g., reappraisal; Gross & Thompson, 2014), 

it may represent a favorable strategy for older adults to practice and perfect (Charles, 2010; Scheibe 

& Carstensen, 2010). Hence, older adults may be more effective at applying attentional focusing 

because they prefer using this strategy and because they may have practiced and optimized it. 

Situational factors 

Concerning the experimental context, the present review and meta-analysis only included 

studies conducted in laboratory settings as no relevant studies conducted in naturalistic settings 

could be identified. Hence, it was not possible to assess the potential moderating effect of 

experimental context. Given the importance assigned to context for understanding emotional aging 

(Isaacowitz & Stanley 2011; Kunzmann & Isaacowitz, 2017), the lack of studies conducted in 

naturalistic settings represents a distinct shortcoming of the current state of research.  

As for the remaining situational factors, the present findings suggest no significant 

moderating effect of intensity of the emotion to-be-regulated, no significant age-group differences 

across different types of emotions to-be-regulated and no significant age-group differences across 

different emotion regulation goals. The findings regarding emotion intensity may at first glance 

appear inconsistent with SAVI. SAVI proposes that in the context of low intensity emotions, older 

adults will be better at regulating their emotions than young adults, but that age-group differences 

dissipate or reverse in the context of high intensity emotions (Charles, 2010; Charles & Luong, 
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2013). If this was the case, then emotion intensity should moderate age-group differences in 

instructed emotion regulation effectiveness. However, it may be argued that all of the included 

studies investigated high intensity emotions, given that one of the inclusion criteria of the present 

meta-analysis was that the emotion-inducing stimuli had to be validated to induce emotions. 

Hence, the age-related advantages in emotion regulation effectiveness proposed by SAVI may not 

have manifested because none of the included studies investigated low intensity emotions. 

Regarding the type of emotion to-be-regulated, the results indicate that potential age-specific 

saliency and intensity of certain emotions (e.g., anger and sadness as proposed by DEA; Kunzmann 

et al., 2014; Kunzmann & Wrosch, 2017) do not contribute to variation in age-group differences 

in instructed emotion regulation effectiveness. For emotion regulation goals, the findings indicate 

that although older adults may be relatively more focused on pro-hedonic goals than contra-

hedonic goal in daily life compared to young adults (Löckenhoff & Carstensen, 2010; Penningroth 

& Scott, 2012), these differences do not appear to impact instructed emotional regulation 

effectiveness in performance-based experimental studies.  

Future research 

Overall, the findings point to several promising avenues for future research into age-related 

changes in emotion regulation effectiveness. Given the noteworthy lack of studies on age-related 

changes in instructed emotion regulation effectiveness in naturalistic settings, one of the most 

pressing challenges for future research is to conduct studies in naturalistic settings in order to gain 

better insight into the role of the experimental context for age-related changes in instructed emotion 

regulation effectiveness. This may be achieved through experience sampling studies (see for 

example Livingstone & Isaacowitz, 2019a). Furthermore, future research may benefit from 

investigating age-group differences in the effectiveness of early antecedent strategies such as 
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situation selection and from designing experimental studies allowing for the influence of 

selectivity on emotion regulation effectiveness (i.e., participants are given the option of selecting 

between different strategies, see for example Scheibe et al., 2015). One way of approaching this 

may be by creating vignettes describing emotional situations and having young and older adults 

both select emotion regulation strategies to fit the situations and rate the effectiveness of the 

selected strategies (see for example Coats & Blanchard-Fields, 2008). Another interesting avenue 

for future research is to explore the role of theoretically proposed mechanisms that has been argued 

to facilitate age-related changes in emotion regulation such as accumulated experience. This may 

be achieved by having young and older adults practice certain strategies or by assessing the 

moderating effect of habitual emotion regulation in everyday life on instructed emotion regulation 

effectiveness in laboratory settings. Lastly, it is important to investigate emotion regulation 

effectiveness as a function of chronological age. This may be achieved by recruiting samples 

spanning a wide age range and treating age as a continuous variable.  

Limitations  

First, given the small number of studies investigating different types of emotion regulation 

strategies, early antecedent strategies in particular, more research is needed to gain a 

comprehensive overview of variation in age-group differences in instructed emotion regulation 

effectiveness across different types of emotion regulation strategies.  

Second, the meta-analysis is based on cross-sectional studies, which confound age, cohort 

and historical effects (Achenbach, 2014; Freund & Isaacowitz, 2013). Hence, it is not possible to 

ascertain whether the findings reflect age-related changes or characteristics specific to a certain 

cohort or historical period in which the cohorts developed. Furthermore, the findings pertain to 

age-group differences. Hence, they do not speak to age-related trajectories of change.  
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Third, the meta-analysis only included experimental studies investigating instructed 

emotion regulation effectiveness in the laboratory, and it is therefore unclear whether the results 

generalize to everyday life, where the individual has greater control over the emotion-inducing 

situations they encounter and the emotion regulation strategies they apply, and where implicit  (i.e., 

automatic and less effortful) emotion regulation may be the default mode of regulation.  

Fourth, the goal of the present meta-analysis was to determine the average effect size for 

age-group differences in emotion regulation effectiveness in adulthood and to investigate potential 

moderators of this effect. Hence, the findings preclude conclusions about the mechanisms behind 

the findings.  

Fifth, the meta-analysis assessed age-group differences in effects of emotion regulation 

instructions. It is possible that participants did not use the instructed emotion regulation strategy 

or that they used emotion regulation strategies in the unregulated conditions despite not being 

instructed to do so. Only two of the included studies conducted manipulation checks asking 

participants to indicate how successful they were at complying with the regulation instructions 

(Shiota & Levenson, 2009) or to describe how they used the instructed strategies (Martins et al., 

2018). Hence, it was not possible to further explore and determine actual strategy use. As such, 

the results are limited to the effect of receiving an instruction to regulate emotions, not to the effect 

of actual emotion regulation. Future research may benefit from assessing actual strategy use in 

order to gain further insight into age-group differences in instructed emotion regulation 

effectiveness. 

Sixth, although performance-based measures of emotion regulation effectiveness are 

widely applied (see for example Webb et al., 2012), the psychometric properties of such measures 

remain to be conclusively determined. Hence, it is not possible to draw definite conclusions about 
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the sensitivity, validity and reliability of performance-based measures of emotion regulation 

effectiveness, which warrants caution in interpreting the results of the present review and meta-

analysis.  

Conclusion 

The present systematic review and meta-analysis provides a synthesis of a complex body 

of literature on age-group differences in instructed emotion regulation effectiveness. The findings 

indicate no age-group differences in instructed emotion regulation effectiveness when investigated 

in laboratory settings across most person factors, situational factors and strategies. The only 

exception was that older adults were more effective at regulating their emotions using attentional 

focusing than young adults. Given the lack of studies investigating instructed emotion regulation 

effectiveness in a naturalistic setting and the small number of studies investigating different types 

of strategies, early antecedent strategies in particular, more research is needed to determine 

whether age-group differences in instructed emotion regulation effectiveness depend on the 

experimental context and the specific strategy applied. The nature of the study precludes definite 

conclusions about the mechanisms underlying stability in instructed emotion regulation 

effectiveness in adulthood, but the results point to several promising avenues for future research.  
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Supplementary Material S2. Search Terms Structured Using the PICO-model 

The PICO-model represents a recognized framework for structuring search terms 

covering the components: Population, Intervention, Comparison and Outcome measures.  

Population (Physically healthy adults, at least 

two adult age groups) 

 (”Age differenc*” OR ”Old* and young*” 

OR ”Age-relat*” OR ”Aging”) 

Filter: Adults 

Intervention (Experimental assessment of 

instructed emotion regulation) 

(”Emotion*” OR “Affect*”) AND 

(“Regulat*” OR “Reapprais*” OR 

“Distract*” OR “Mindful*” OR “Accept*” 

OR “Restructur*” OR “Experien* Avoid*” 

OR “Suppress*”) 

Comparison (NA) NA 

Outcome (All emotional outcomes were 

relevant)  

NA 

 

Final search string for PsycINFO: (”Age differenc*” OR ”Old* and young*” OR ”Age-relat*” 
OR ”Aging”) AND (”Emotion*” OR “Affect*”) AND (“Regulat*” OR “Reapprais*” OR 
“Distract*” OR “Mindful*” OR “Accept*” OR “Restructur*” OR “Experien* Avoid*” OR 
“Suppress*”)  

Filters applied: Peer reviewed studies, published in scholarly journals; record type: journal, peer 
reviewed journal, journal article; language: English; methodology: empirical study, quantitative 
study; population: human; age group: adults. 

Final search string for PubMed: ("Age differenc*" OR "Old* and young*" OR "Age-relat*" 
OR "Aging") AND ("Emotion*" OR "Affect*") AND ("Regulat*" OR "Reapprais*" OR 
"Distract*" OR "Mindful*" OR "Accept*" OR "Restructur*" OR "Experiential Avoid*" OR 
"Suppress*") 

Filters applied: species: humans; ages: adult; language: English; article type: journal article.  
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Supplementary Material S3: Quality Assessment 

 

Quality Assessment 

The quality of included studies was assessed using a modified version of the National 

Institutes of Health study quality assessment checklist for observational cohort and cross-sectional 

studies (see below). The checklist was adapted to fit a context where all included studies were 

experimental. The quality assessment was conducted independently by two raters (the first author 

and the second author) and disagreements were resolved through discussion. The quality 

assessment yielded aggregated quality scores ranging between 0-16. On the basis of these scores, 

studies were classified as having good quality with low risk of bias (≥ 11, upper tertile of quality 

scores), fair quality with a medium risk of bias (6-10, middle tertile of quality scores) or poor 

quality and high risk of bias (≤ 5, lower tertile of quality scores). The results of the quality 

assessment are provided below. The interobserver agreement between the raters was substantial (κ 

= .85; Landis & Koch, 1977).  
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Supplementary Tabel S31.  

Checklist for assessing quality of studies.  

 Poor 
(0) 
 

Fair 
(1) 

Good 
(2) 

Other  

1. Was the study population clearly specified (with reference to 
mean age, age range and gender distribution in age groups)? 

    

2. Did the authors report that the sample size was sufficiently 
large to be able to detect a difference in the main outcome 
between groups with at least 80% power? 

    

3. Were all the subjects selected or recruited from the same or 
similar populations (with reference to recruitment procedure 
and matching of age groups on central demographic 
characteristics)?  

    

4. Were the independent variables clearly defined, valid, 
reliable, and implemented consistently across all 
participants?  

    

5. Were the dependent variables clearly defined, valid, reliable, 
and implemented consistently across all participants? 

    

6. Were drop-outs/excluded participants reported and did the 
authors specify age group and gender for these participants? 

    

7. Were the number of cases with missing data specified and 
was the statistical procedure(s) for handling missing data 
described? 

    

8. Were key potential confounding variables measured and 
adjusted statistically for their impact on the relationship 
between IV(s) and outcome(s)? 

    

 Total score:   
 Overall Quality Rating (Good, Fair, Poor) 

 Rater 1:  
Rater 2:   

  Additional comments (If POOR, please state why):  
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Supplementary Tabel S32.  

Study (year) Final rating 
Allard & Kensinger (2014) Fair 
Allard & Kensinger (2018) Fair 
Emery & Hess (2011) Fair 
Isaacowitz et al. (2018) Fair 
Kunzmann et al. (2005) Good 
Lohani et al. (2018) Fair 
Lohani & Isaacowitz (2014) Fair 
Martins et al. (2018) Good 
Opitz et al. (2012) Good 
Pedder et al. (2016) Fair 
Shiota & Levenson (2009) Fair 
Tucker et al. (2012) Fair 
Vieillard et al. (2015) Fair 
Vieillard & Pinabiaux (2019) Fair 
Vieillard et al. (2020) Fair 
Winecoff et al. (2011) Fair 
Wirth & Kunzmann (2018) – study 1 Good 
Wirth & Kunzmann (2018) – study 2 Good 
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Supplementary Material S4. Data Extraction Sheet. 

Table S41.  

Data extraction sheet.  

Publication  Participants Emotion regulation Outcome of interest Results 

Author 

 

Total N Valence of emotion to-

be-regulated 

Valence for outcome Mean 

Year 

 

N in each age 

group 

 

Discrete emotion to-be-

regulated 

Discrete emotions 

measured 

SD 

 Mean age gap 

(difference in 

mean age) 

Induction method (only 

relevant for laboratory 

studies) 

Type of outcome 

(physiological, 

experiential, 

behavioral) 

Effect 

size 

 Absolute age gap 

(oldest young to 

youngest old) 

Instructed emotion 

regulation strategy 

Specific measure  

 Gender (% 

female overall) 

Emotion regulation goal 

(upregulate/downregulate 

positive/negative 

emotions) 

  

  Context (laboratory, 

naturalistic) 

  

 

Note that a post hoc decision was made to extract data regarding other potential sources of 

heterogeneity: 1) duration of emotion regulation in minutes, 2) frequency of emotion regulation, 

3) whether or not it was a goal to regulate the outcome, and 4) whether participants were explicitly 

tasked with regulating certain emotions in a certain way or whether they were simply instructed in 

general strategy use. 
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Supplementary Material S5.  

Supplementary Table S51.  

Pooled effect sizes across outcomes and moderator variables.  

 Sample size Heterogeneity Global Effect Sizes 
Outcome K N Qa df p I2 Hedges’ gb 95 % CI 95 % PI p 
Type of emotional outcome 
- Experiential 
- Physiological 
- Observational 

 
18 
8 
3 

 
1,366 
623 
244 

 
10.32 
0.78 
1.43 

 
17 
7 
2 

 
.890 
.998 
.931 

 
0.00 
0.00 
0.00 

 
-0.01 
0.01 
0.04 

 
-0.12; 0.10 
-0.16; 0.18 
-0.22; 0.30 

 
-0.13; 0.11 
-0.20; 0.22 
-1.66; 1.74 

 
.851 
.904 
.767 

Goal to regulate outcome 
- Outcome targeted by instruction 
- Outcome not targeted by instruction 

 
18 
9 

 
1,366 
724 

 
8.50 
1.08 

 
17 
8 

 
.955 
.998 

 
0.00 
0.00 

 
<0.01 
0.01 

 
-0.11; 0.11 
-0.15; 0.16 

 
-0.12; 0.12 
-0.18; 0.19 

 
.999 
.948 

Explicit goal to regulate certain emotions  
- Instruction targeting certain emotions 
- Instruction in general strategy use 

 
9 
12 

 
724 
908 

 
5.74 
5.37 

 
8 
11 

 
.676 
.912 

 
0.00 
0.00 

 
0.05 
-0.04 

 
-0.10; 0.21 
-0.17; 0.09 

 
-0.13; 0.24 
-0.19; 0.11 

 
.477 
.577 

Type of stimuli 
- Film 
- Pictures 

 
6 
9 

 
559 
605 

 
1.36 
5.11 

 
5 
8 

 
.929 
.746 

 
0.00 
0.00 

 
0.01 
-0.04 

 
-0.16; 0.17 
-0.20; 0.12 

 
-0.23; 0.24 
-0.23; 0.16 

 
.953 
.637 

Quality of study 
- Fair 
- Good 

 
13 
5 

 
1,055 
311 

 
2.60 
2.07 

 
12 
4 

 
.998 
.723 

 
0.00 
0.00 

 
0.04 
-0.16 

 
-0.09; 0.16 
-0.38; 0.07 

 
-0.10; 0.18 
-0.52; 0.21 

 
.564 
.173 

Note: CI = confidence intervals, PI = prediction intervals. aFor the Q-statistic, p-values of <.10 are considered indicative of heterogeneity. bEffect 
sizes are reported as Hedges’ g (standardized mean differences, adjusted for small sample bias) and can be interpreted with reference to the 
guidelines: <0.3 = small, 0.5 = medium and >0.8 = large (Cohen, 1988). A positive effect size indicates that young adults were better at regulating 
their emotions than older adults, while a negative effect size indicates the opposite. Adhering to the principle of independency between effects, effect 
sizes were combined when studies reported results for more than one measure. Thus, only one effect size per study was used in the analyses.
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Supplementary Material S6.  

Supplementary Table S6.  

Pooled effect sizes across outcomes and moderator variables excluding imputed r-values.  

 Sample size Heterogeneity Global Effect Sizes 

Outcome K N Qa df p I2 Hedges’ gb 95% CI 95 % PI p 

Overall combined effect 15 1,159 10.39 14 .733 0.00 0.02 -0.10; 0.14 -0.11; 0.15 .768 

Emotion regulation strategy 
- Late antecedent strategies 
     Reappraisal 
     Attentional focusing 
- Response-focused strategies 
     Expressive suppression 
     Expressive enhancement 

 
11 
8 
4 
7 
7 
3 

 
875 
618 
369 
608 
608 
234 

 
9.56 
9.58 
0.86 
2.02 
2.59 
0.22 

 
10 
7 
3 
6 
6 
2 

 
.480 
.213 
.835 
.918 
.858 
.896 

 
0.00 

26.96 
0.00 
0.00 
0.00 
0.00 

 
<-0.01 
0.14 
-0.25 
0.04 
0.05 
0.07 

 
-0.14; 0.13 
-0.05; 0.34 
-0.46; -0.05 
-0.12; 0.20 
-0.11; 0.21 
-0.19; 0.33 

 
-0.16; 0.15 
-0.29; 0.57 
-0.71; 0.20 
-0.17; 0.25 
-0.16; 0.26 
-1.62; 1.76 

 
.948 
.154 
.016 
.627 
.532 
.601 

Type of emotion 
- Positive 
- Adj. for publication bias 
- Negative 
- Sadness 

 
6 

(9) 
13 
3 

 
486 

- 
1,019 
306 

 
4.51 

- 
14.41 
0.53 

 
5 
- 

12 
2 

 
.479 

- 
.275 
.767 

 
0.00 

- 
16.72 
0.00 

 
0.14 
0.25 
-0.01 
-0.06 

 
-0.04; 0.32 
0.07; 0.43 
-0.15; 0.13 
-0.28; 0.17 

 
-0.11; 0.40 

- 
-0.29; 0.27 
-1.53; 1.42 

 
.117 

- 
.934 
.631 

Emotion regulation goal 
- Downregulate negative emotions 
- Downregulate positive emotions 
- Adj. for publication bias 
- Upregulate negative emotions 
- Upregulate positive emotions 
- Adj. for publication bias 

 
13 
5 

(6) 
4 
4 

(6) 

 
1,019 
344 

- 
277 
376 

- 

 
27.48 
1.97 

- 
2.81 
2.12 

- 

 
12 
4 
- 
3 
4 
- 

 
.007 
.742 

- 
.423 
.548 

- 

 
56.33 
0.00 

- 
0.00 
0.00 

- 

 
-0.01 
0.05 
0.09 
0.03 
0.22 
0.32 

 
-0.21; 0.18 
-0.17; 0.26 
-0.11; 0.29 
-0.21; 0.26 
0.01; 0.42 
0.13; 0.51 

 
-0.64; 0.61 
-0.30; 0.39 

- 
-0.49; 0.54 
-0.23; 0.67 

- 

 
.901 
.663 

- 
.825 
.036 

- 

Note: CI = confidence intervals, PI = prediction intervals. aFor the Q-statistic, p-values of <.10 are considered indicative of heterogeneity. bEffect 
sizes are reported as Hedges’ g (standardized mean differences, adjusted for small sample bias) and can be interpreted with reference to the 
guidelines: <0.3 = small, 0.5 = medium and >0.8 = large (Cohen, 1988). A positive effect size indicates that young adults were better at regulating 
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their emotions than older adults, while a negative effect size indicates the opposite. Adhering to the principle of independency between effects, effect 
sizes were combined when studies reported results for more than one measure. Thus, only one effect size per study was used in the analyses. 
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