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Abstract
Engaging in a wide range of pleasant activities may provide mental health benefits, particularly for those genetically predis-
posed to depression. This study examined associations between pleasant activity variety, mental health, and genetic vulner-
ability in two U.S. cohort studies (N = 2,088). Participants reported depressive symptoms, mental healthcare visits, and engage-
ment in pleasant activities over the past month. Greater variety of pleasant activities was associated with fewer depressive 
symptoms in both study samples. Individuals engaging in more diverse pleasant activities also had fewer mental health visits. 
Individuals with a higher genetic risk for depression experienced a stronger negative association between variety of pleasant 
activities and depressive symptoms compared to those with a lower genetic risk. These results highlight the potential of diverse 
pleasant activities as a means to enhance well-being, particularly among individuals genetically susceptible to depression.
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Depression is a widespread and debilitating mental condi-
tion affecting millions worldwide. A core facet of behavio-
ral activation therapy (BA), proven effective for depression, 
involves scheduling and engaging in pleasurable activities 
(Lewinsohn & Graf, 1973; Manos et  al., 2010). Meta-
analyses consistently demonstrate that increasing pleasant 
activities enhances mood and reduces depressive symptoms 
(Cuijpers et al., 2007; Ekers et al., 2014; Mazzucchelli et al., 
2009). Additionally, naturalistic studies reveal that depressed 
individuals report greater decreases in negative affect than 
controls when responding to daily positive events (Bylsma 
et al., 2011; Peeters et al., 2003; Thompson et al., 2012).

While previous research on pleasant activities and depres-
sion has primarily focused on the intensity or frequency of 
positive events, another potentially relevant aspect of mental 

health is the variety or diversity of positive experiences. Vari-
ety refers to an individual's participation in different types of 
pleasant activities across diverse contexts. Greater variety may 
benefit well-being by satisfying needs for novelty and stimu-
lation, enhancing interest, curiosity, and learning (Bagheri & 
Milyavskaya, 2020; Sheldon et al., 2013). Exposure to varied 
situations requiring flexibility and creativity can also build resil-
ience (Kashdan & Rottenberg, 2010; Lee et al., 2018, 2021). 
Variety may further counteract habituation and boredom, fre-
quent barriers to pleasant activities (Kashdan & Silvia, 2009; 
Lyubomirsky & Layous, 2013).

Despite the theoretical importance of variety for mental 
health, its empirical significance for depression has been 
largely overlooked. The present study addresses this gap 
by examining the association between variety of pleasant 
activities, depressive symptoms, and mental healthcare uti-
lization in two large, nationally representative samples of 
U.S. adults. We hypothesized that greater variety in pleasant 
activities would be associated with lower depressive symp-
toms and less mental health care use. We also examined 
whether these associations would be moderated by poly-
genic risk for depression (Wray et al., 2018). Polygenic risk 
represents the cumulative effect of multiple genetic vari-
ants associated with a trait or disorder (Wray et al., 2021). 
Previous research has demonstrated that polygenic risk for 
depression correlates with increased depressive symptoms 

Handling Editor: Shigehiro Oishi

 * Anthony D. Ong 
 anthony.ong@cornell.edu

1 Department of Psychology, Cornell University, Ithaca, 
NY 14853-4401, USA

2 Division of Geriatrics and Palliative Medicine, Weill Cornell 
Medical College, New York City, NY, USA

3 Department of Human Development and Family Studies, The 
Pennsylvania State University, State College, PA, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s42761-023-00225-x&domain=pdf
http://orcid.org/0000-0002-5032-667X


 Affective Science

1 3

and a heightened risk for major depressive disorder (MDD) 
(Halldorsdottir et al., 2019; Mitchell et al., 2021; Musliner 
et al., 2015). However, whether environmental or behavioral 
factors interact with polygenic risk on depression outcomes 
remains unclear. We hypothesized that the associations of 
greater variety in pleasant activities with lower depressive 
symptoms and less mental health care use would be stronger 
for those with higher genetic vulnerability to depression.

Method

Participants and Procedure

Data were drawn from two independent samples of the 
Midlife in the United States Survey (MIDUS): MIDUS II 
(2004–2009) and MIDUS Refresher (2012–2016). MIDUS 
is a longitudinal study of health and well-being among U.S. 
adults aged 25 to 74 (Ryff & Krueger, 2018). MIDUS II 
was a follow-up of the original MIDUS I sample collected 
between 1995 and 1996. MIDUS Refresher was a new sam-
ple recruited between 2012 and 2016 to refresh and expand 
the MIDUS study by including younger cohorts and more 
racial minorities (Kirsch & Ryff, 2016; Surachman et al., 
2019). For this study, we used sub-samples of MIDUS II and 
Refresher (M2 and MR) who participated in both the main 
survey and the biomarker study.

During the M2 phase, 1,255 individuals who completed 
the main survey were invited to participate in the biomarker 
study. After excluding those who did not provide data on 
positive events (n = 6) or the mental health outcomes used in 
this study (n = 16), the final analytic sample for M2 included 
1,233 individuals. During the MR phase, 863 individuals 
were invited to participate in the biomarker study. After 
excluding those who did not provide data on positive events 
(n = 3) or mental health outcomes (n = 5), the final analytical 
sample for the MR consisted of 855 individuals.

An a priori power analysis using G*Power (Faul et al., 
2007) determined our samples had adequate power to detect 
small-medium effects in multiple regression models with up 
to 15 predictors (80% power, α = .05). Specifically, assuming 
a small-medium effect size of 0.04 and 15 predictors, the 
required minimum sample size was 797. Our final samples 
of 1,233 (MIDUS II) and 855 (MIDUS Refresher) exceeded 
this threshold. The MIDUS Institutional Review Board 
approved the protocol.

Measures

Depressive Symptoms

Depressive symptoms were assessed using the Center for Epi-
demiologic Studies Depression Inventory (CESD; Radloff, 

1977), a widely used self-report measure of depressive 
symptomatology. The CESD consists of 20 items summed 
together, four of which are reverse coded, asking about the 
frequency of symptoms on a scale of 0 (rarely or none of 
the time) to 3 (most or all of the time) during the past week 
(α = 0.90). Higher scores indicate more depressive symptoms.

Mental Healthcare Use

Mental healthcare use was assessed by asking participants how 
many times they saw each of the following professionals in the 
past 12 months about a problem with their emotional, mental 
health, or personal problems: (a) a psychiatrist, (b) a general 
practitioner or medical doctor, (c) a professional counselor or 
psychologist, and (d) a spiritual advisor (e.g., minister, priest, 
rabbi, or other). The total number of times seeing mental health 
professionals was calculated by summing the responses to the 
four items for cases with at least one valid response.

Variety in Pleasant Activities

Pleasant activities were assessed using the 49-item Positive 
Events Scale (Macphillamy & Lewinsohn, 1982), a widely 
used measure of pleasant activities that has been shown to 
be sensitive to changes in mood and behavior in clinical 
and nonclinical populations (Dimidjian et al., 2011; Manos 
et al., 2010). Items include activities typically considered 
positive (e.g., planning vacations, seeing old friends, and 
appreciating nature). Participants were asked to indicate how 
often during the past month they had each experience (“fre-
quency” score, rated on a 3-point scale; never, 1–6 times, 
or greater than 7 times) and whether the experiences were 
pleasant, enjoyable, or rewarding (“impact” score, rated on 
a 3-point scale; neutral or unpleasant, somewhat, very pleas-
ant). Several steps were taken to create a variety score for 
pleasant activities. In Step 1, we created binary indicators of 
engaged activities (frequency > never) for all 49 activities. 
In Step 2, we identified a list of activities that were rated by 
the participant as very pleasant. In Step 3, we summed the 
binary indicators of the engaged activities that were rated 
as very pleasant. This sum score represented the variety of 
pleasant activities, with higher scores indicating greater 
variety.

Covariates

Sociodemographic, frequency of pleasant activities, per-
sonality, and behavioral characteristics related to men-
tal health (Urban-Wojcik et al., 2022) were included as 
covariates. These included age (in years), sex (0 = female, 
1 = male), race (0 = non-White, 1 = White), education 
(1 = no school/some grade school to 12 = Ph.D. or other 
professional degree), Big 5 personality traits (openness, 
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conscientiousness, extraversion, agreeableness, and neu-
roticism), and use of antidepressants (0 = no, 1 = yes). 
The frequency score was calculated by summing the total 
number of activities endorsed by participants as occurring 
at least once over the past month. In addition, we adjusted 
models for the total number of chronic physical health 
conditions that participants had experienced in the past 
12 months. From a checklist of 30 items (e.g., asthma, 
high blood pressure, and ulcer), we excluded three items 
not related to chronic physical conditions: (1) anxiety, 
depression or some other emotional disorder, (2) alco-
hol or drug problems, and (3) chronic sleeping problems 
(Keyes, 2005) The total number of chronic physical con-
ditions was calculated by summing the conditions experi-
enced in the past 12 months, with a higher score indicat-
ing a greater number of chronic physical health problems 
during that period. Lastly, we adjusted for the sample 
identifier (Milwaukee vs. non-Milwaukee) to account for 
potential differences between the two subsamples. Con-
tinuous covariates were centered on sample means.

Statistical Analysis

We used descriptive statistics to compare the characteristics 
of the two samples (M2 and MR) and test for sample dif-
ferences in all variables used in this study. We used general 
linear regression models with PROC GLM in SAS 9.4 to 
test our hypotheses regarding the association of variety in 
pleasant activities with depressive symptoms, adjusting for 
covariates. For effect size comparison, we estimated stand-
ardized and unstandardized betas. For mental health care 
use outcome (i.e., the number of times seeing mental health 
professionals), we used zero-inflated Poisson models with 
PROC GENMOD in SAS to account for overdispersed data 
due to excess zero counts. This model estimates the like-
lihood of non-occurrence (zeros) and the count frequency 
among those with the risk of occurrence (non-zeros). We 
included standardized predictors to estimate the change in 
event rate ratios (RR) by one SD increase in each predictor. 
Analyses controlled for engaged activity frequency, allow-
ing examination of variety's unique effects beyond general 
participation. Models were run separately per sample.

To test whether polygenic risk for depression moderated 
the association between variety in pleasant activities and 
depressive symptoms, we conducted analyses using a com-
bined sample (M2 + MR) of participants with polygenic risk 
scores (PRS) for depression based on DNA samples. DNA 
was extracted from tissue samples (whole blood, saliva) 
from a subset of our M2 and MR Biomarker participants 
and then genotyped using the Illumina Omni Express array. 
PRS were only calculated for individuals of predominantly 
European descent due to ancestry confounding present in 
non-European data. In our sample, 1,179 participants had 

calculated PRS for depression. Information about MIDUS’s 
genotype calling, DNA collection methods, and calculation 
of PRS is reported in detail elsewhere (Cuevas et al., 2021). 
We used general linear regression models with PROC GLM 
in SAS to test for the interaction between variety in pleas-
ant activities and PRS for depression on depressive symp-
toms, adjusting for five ancestry component scores and other 
covariates.

While all participants provided data on variety in pleas-
ant activities and mental health outcomes, some had incom-
plete covariate data. In M2, missing data resulted from 
omitted race (n = 1), education (n = 2), personality (n = 30), 
and antidepressant use (n = 113). In MR, there were cases 
with incomplete data due to missing race (n = 5), education 
(n = 1), personality (n = 7), and antidepressant use (n = 93). 
In both samples, most of the missingness was due to miss-
ingness in the antidepressant medications, which may not be 
desirable to impute. Thus, these missing cases were excluded 
from the analyses.

Results

Table 1 displays the descriptive statistics and sample differ-
ences. M2 participants (n = 1,233; 43% men) ranged in from 
35–86 years (M = 57). MR participants (n = 855; 48% men) 
ranged 26–78 (M = 52). Compared to M2, the MR sample 
had more men, younger ages, greater education, more diver-
sity, higher neuroticism, and lower agreeableness. Of the 
49 potential positive events surveyed, 27 were endorsed as 
‘very pleasant’ in the past month. No significant differences 
between the two samples emerged in variety of activities 
or mental health outcomes, but M2 showed slightly higher 
activity frequency. Supplemental Table 1 shows correlations 
among all study variables, separately in M2 (below diago-
nal) and MR (above diagonal). All the correlations were 
in the expected directions and moderate in strength. Vari-
ance inflation factor (VIF) for variety in pleasant activities 
was 1.79 in M2 and 1.83 in MR, and VIFs for covariates 
were ranged from 1.08 to 2.67, indicating acceptably low 
multicollinearity.

Variety of Pleasant Activities, Depressive 
Symptoms, and Mental Health Care Use

Table 2 presents results from general linear models that 
examine the association between variety in pleasant activi-
ties and depressive symptoms. In both samples, greater vari-
ety in pleasant activities was associated with lower levels of 
depressive symptoms after adjusting for all covariates (M2: 
β = -0.24, p < .001; MR: β = -0.26, p < .001). The effect size 
of variety was comparable to that of neuroticism, the strong-
est predictor of depressive symptoms in both samples.
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Table 1  Descriptive 
Characteristics of M2 and MR 
Samples

M2 MIDUS 2, MR MIDUS Refresher.1 PRS data were available on sub samples (n = 618 in M2, n = 561 in 
MR). 2 T-tests were used for continuous variables; Chi-square tests were used for categorical variables

MIDUS II
(n = 1,233)

MIDUS Refresher
(n = 855)

Diff
Test2

p-value

M or % (SD) M or % (SD)

Demographic and Heath Covariates
  Age 57.32 (11.53) 52.68 (13.43) 8.22  < .001
  Gender, Male 43% 48% 4.71 .030
  Race, White 79% 71% 17.66  < .001
  Education 7.49 (2.53) 8.14 (2.44) -5.92  < .001
  Openness 2.97 (0.53) 3.01 (0.52) -2.03 .042
  Conscientiousness 3.38 (0.46) 3.34 (0.50) 1.68 .094
  Extraversion 3.14 (0.57) 0.09 (0.61) 1.71 .088
  Agreeableness 3.43 (0.51) 3.34 (0.53) 3.86  < .001
  Neuroticism 2.04 (0.64) 2.11 (0.66) -2.18 .030
  Using antidepressants (vs. no) 16% 17% 0.86 .355
  Number of chronic physical conditions 2.11 (2.12) 1.98 (2.13) 1.33 .184
  Milwaukee sub-sample (vs. not) 15% 13% 1.68 .195
  Polygenic risk score (PRS) of  depression1 -0.30 (0.99) -0.31 (0.99) 0.15 .880

Main Variables
  Variety in pleasant activities 27.02 (10.82) 26.21 (10.86) 1.69 .091
  Frequency of engaged activities 41.93 (5.69) 41.38 (5.89) 2.13 .033
  Depressive symptoms 8.67 (8.14) 9.22 (7.87) -1.55 .121
  # of times mental health professionals 2.46 (10.38) 2.91 (9.71) -1.01 .314

Table 2  Associations between variety in pleasant activities and depressive symptoms in M2 and MR samples

M2 MIDUS 2, MR MIDUS Refresher. n = 1,092, 750 were used in the M2 and MR models, respectively, due to missing values in covariates. The 
primary variable of interest is grey highlighted

MIDUS II
(n = 1,233)

MIDUS Refresher
(n = 855)

B SE p-value 95% CI β B SE p-value 95% CI β

Intercept 8.93 0.79  < .001 [7.39, 10.47] 0.00 10.27 0.63  < .001 [9.03, 11.52] 0.00
Variety in pleasant activities -0.18 0.02  < .001 [-0.23, -0.14] -0.24 -0.20 0.03  < .001 [-0.25, -0.14] -0.26
Frequency of engaged activities -0.19 0.04  < .001 [-0.27, -0.11] -0.13 -0.09 0.05 .053 [-0.19, 0] -0.07
Age -0.04 0.02 .019 [-0.08, -0.01] -0.06 -0.07 0.02  < .001 [-0.11, -0.04] -0.12
Gender: Male (vs. female) -0.42 0.41 .302 [-1.23, 0.38] -0.03 -0.85 0.50 .088 [-1.82, 0.13] -0.05
Race: White (vs. non-White) -0.69 0.79 .389 [-2.24, 0.87] -0.03 -1.15 0.64 .076 [-2.41, 0.12] -0.06
Education -0.11 0.08 .160 [-0.27, 0.04] -0.03 -0.29 0.10 .005 [-0.5, -0.09] -0.09
Openness 0.60 0.45 .190 [-0.3, 1.49] 0.04 1.77 0.53 .001 [0.72, 2.81] 0.11
Conscientiousness -2.05 0.46  < .001 [-2.95, -1.15] -0.11 -1.06 0.52 .042 [-2.07, -0.04] -0.06
Extraversion -1.30 0.44 .003 [-2.18, -0.43] -0.09 -1.87 0.47  < .001 [-2.8, -0.94] -0.14
Agreeableness 0.47 0.48 .324 [-0.46, 1.4] 0.03 0.84 0.55 .129 [-0.24, 1.92] 0.06
Neuroticism 3.77 0.33  < .001 [3.11, 4.42] 0.29 3.52 0.39  < .001 [2.76, 4.27] 0.28
Using antidepressants (vs. no) 1.88 0.54 .001 [0.82, 2.94] 0.08 1.22 0.63 .052 [-0.01, 2.45] 0.06
Number of chronic physical conditions 0.56 0.10  < .001 [0.37, 0.75] 0.14 0.60 0.12  < .001 [0.37, 0.83] 0.16
Milwaukee sub-sample (vs. not) 1.56 0.93 .095 [-0.27, 3.39] 0.06 1.38 0.88 .118 [-0.35, 3.1] 0.06
Fit Statistics
F test 57.36  < .001 37.34  < .001
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Table 3 presents results from zero-inflated Poisson mod-
els that examine the association between variety in pleasant 
activities and the number of times seeing mental health pro-
fessionals. Among those who had any visits to mental health 
professionals (non-zeros), higher variety in pleasant activi-
ties was associated with 17% fewer visits in M2 (RR = 0.83, 
95% CI = [0.79, 0.87], p < .001), but not in MR (RR = 0.96, 
95% CI = [0.91, 1.01], p = .131).

Moderation by Genetic Risk for Depression

To examine whether the association between variety in 
pleasant activities and depressive symptoms was mod-
erated by genetic risk for depression, we conducted 
analyses using a combined sample (M2 + MR) of par-
ticipants who had calculated PRS for depression based 
on their DNA samples. The results showed a significant 
interaction between variety in pleasant activities and 
PRS for depression on depressive symptoms (B = -0.04, 
SE = 0.02, p = 0.039) after adjusting for five ancestry 
component scores and the frequency of engaged activi-
ties. Figure 1 depicts the results of simple slope tests. 
The negative association between variety in pleasant 
activities and depressive symptoms was stronger for 
those with higher PRS for depression (+ 1 SD; slope 
estimate = -0.28, SE = 0.03, p < .001) than those with 
lower PRS for depression (-1 SD; slope estimate = -0.20, 

SE = 0.03, p < .001). This moderation effect remained 
significant after controlling for all other covariates 
(B = -0.04, SE = 0.02, p = .037) (see Table 4). No mod-
eration emerged for mental health visits (B = -0.03, 
SE = 0.02, p = .109).

Discussion

This study examined associations between variety in 
pleasant activities, depressive symptoms, and healthcare 
use across two nationally representative U.S. adult sam-
ples. Greater variety related to fewer depressive symp-
toms in both samples, even after adjusting for confounds. 
Variety in pleasant activities was also associated with less 
mental healthcare use in one sample. Furthermore, variety 
in pleasant activities had a stronger negative association 
with depressive symptoms for those with higher polygenic 
depression risk.

The findings align with previous evidence that posi-
tive events benefit mental health (Lyubomirsky & Lay-
ous, 2013; Peeters et al., 2003) and further suggest that 
variety of positive experiences play a crucial role in 
reducing depressive symptoms and care use. Engaging 
in a variety of pleasant activities may promote psycho-
logical well-being by satisfying the need for novelty and 
stimulation, fostering resilience and adaptive coping, and 

Table 3  Associations between 
variety in pleasant activities 
and number of visits to mental 
health professionals in M2 and 
MR samples

M2 MIDUS 2, MR MIDUS Refresher. n = 1,092, 750 were used in the M2 and MR models, respectively, 
due to missing values in covariates. The primary variable of interest is grey highlighted. The RRs (event 
Rate Ratios) were estimated based on standardized betas and for participants who had any heart trouble 
(non-zeros) after taking into account the risk of excessive zeros

MIDUS II
(n = 1,233)

MIDUS Refresher
(n = 855)

RR 95% CI p-value RR 95% CI p-value

Variety in pleasant activities 0.83 [0.79, 0.87]  < .001 0.96 [0.91, 1.01] .131
Frequency of engaged activities 0.94 [0.91, 0.98] .005 1.00 [0.95, 1.05] .857
Age 0.90 [0.86, 0.94]  < .001 0.83 [0.79, 0.87]  < .001
Gender: Male (vs. female) 0.73 [0.66, 0.79]  < .001 0.85 [0.77, 0.94] .002
Race: White (vs. non-White) 1.28 [1.09, 1.5] .003 1.14 [1.02, 1.29] .023
Education 1.22 [1.17, 1.27]  < .001 0.98 [0.93, 1.02] .329
Openness 1.34 [1.28, 1.41]  < .001 1.19 [1.14, 1.26]  < .001
Conscientiousness 0.85 [0.82, 0.88]  < .001 0.82 [0.78, 0.86]  < .001
Extraversion 0.75 [0.71, 0.78]  < .001 0.90 [0.85, 0.94]  < .001
Agreeableness 1.14 [1.09, 1.2]  < .001 1.02 [0.96, 1.07] .544
Neuroticism 1.13 [1.08, 1.18]  < .001 1.13 [1.08, 1.18]  < .001
Using antidepressants (vs. no) 1.12 [1.02, 1.22] .012 2.20 [2.02, 2.4]  < .001
Number of chronic physical conditions 1.15 [1.11, 1.19]  < .001 1.00 [0.97, 1.03] .972
Milwaukee sub-sample (vs. not) 1.65 [1.38, 1.97]  < .001 1.56 [1.35, 1.81]  < .001
Fit Statistics
  log L 2708.06 3102.53
  AIC 6303.99 4493.79
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counteracting boredom and habituation (Kashdan & Rot-
tenberg, 2010; Lee et al., 2018; Sheldon et al., 2013). 
Increased participation in varied positive activities could 
thus improve mental health.

Additionally, variety in pleasant activities may protect 
against genetic depression vulnerability. The stronger neg-
ative association between variety in pleasant activities and 
depressive symptoms among individuals with higher poly-
genic risk for depression suggests that those with a genetic 
predisposition to depression may benefit more from engag-
ing in diverse pleasant activities than those with lower 
genetic susceptibility. This accords with evidence that pos-
itive psychosocial factors like optimism and social support 
can buffer polygenic risk effects on mental illness (Cleary 
et al., 2023; Na et al., 2022). Increasing varied pleasant 
activities may be an intervention strategy to reduce depres-
sion risk among the genetically vulnerable.

We found that a greater variety of pleasant activities 
was associated with fewer instances of seeing mental 
health professionals in M2, but not in MR. This discrep-
ancy may be due to differences in sample characteristics. 
For example, MR participants were younger, more edu-
cated, and more racially diverse than M2 participants. 
These sociodemographic factors may influence the access 
to and utilization of mental health services (Urban-Wojcik 
et al., 2022). Considering that the MR sample had more 
racial diversity, overlooked confounds related to racial 

disparities might have contributed to the null association 
in this sample. For example, prior research finds racial 
minorities have higher unmet mental health needs than 
non-Hispanic whites, partially due to geographic dispari-
ties in access (Kim et al., 2017). Such geographic factors 
could also constrain opportunities for varied activities 
through transportation barriers and lack of community 
resources. Future research should examine these potential 
explanations for the inconsistent findings across samples.

This study has several strengths, including two large 
U.S. samples, adjustment for confounds, and examination 
of genetic moderation. Nevertheless, limitations and direc-
tions for future research should be acknowledged. First, the 
cross-sectional nature of our data precludes causal infer-
ence and limits generalizability. Depression could plausibly 
influence activity perceptions and variety reporting rather 
than vice versa. Longitudinal research is needed to establish 
directionality and temporal precedence.

Additionally, the abbreviated Positive Events Scale 
lacks equal representation across activity domains. While 
the full measure encompasses diverse activity categories, 
the truncated version includes only a subset. For instance, 
physical and social activities have multiple indicators 
enabling within-domain variety analysis, while intel-
lectual or creative activities have limited items. More 
comprehensive measures with greater cross-domain rep-
resentation would be valuable. Reliance on self-reports 

Fig. 1  The association between 
variety in pleasant activities and 
depressive symptoms moder-
ated by polygenic risk scores for 
depression. Notes. There was a 
significant interaction between 
variety in pleasant activities 
and PRS for depression on 
depressive symptoms (B = -0.04, 
SE = 0.02, p = .039) after adjust-
ing for five ancestry component 
scores and the frequency of 
engaged activities. While both 
slopes were significant, the 
negative association between 
variety in pleasant activities 
and depressive symptoms 
was stronger for those with 
higher PRS for depression (+ 1 
SD; slope estimate = -0.28, 
SE = 0.03, p < .001) than those 
with lower PRS for depression 
(-1 SD; slope estimate = -0.20, 
SE = 0.03, p < .001)
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also presents biases. Future work should incorporate more 
objective, ecological assessments like experience sam-
pling or wearables. Another direction is testing whether 
personality moderates the relationship between variety 
in pleasant activities and well-being outcomes. Certain 
personality traits like extraversion and openness to expe-
rience may amplify the benefits of variety in activities 
(Klaiber et al., 2022), given prior work linking these traits 
to engagement and reactivity. Examining these and other 
individual differences could shed light on for whom vari-
ety in pleasant activities is most impactful. Mental health 
visits provide an imperfect severity proxy since factors 
beyond symptoms influence utilization. Consideration 
of access and other use determinants is warranted when 
interpreting this proxy. Finally, our sole polygenic risk 
measure may miss variants or interactions. Studies should 
employ more refined, updated measures capitalizing on 
emerging genetic discoveries (Wray et al., 2018).

Conclusions

This study demonstrates that variety in pleasant activities 
is associated with fewer depressive symptoms and less 
mental healthcare use among U.S. adults. These associa-
tions held consistently across two independent samples and 
were stronger for those with higher genetic depression risk. 
These findings underscore the importance of positive and 
enjoyable experiences and suggest that efforts to increase 
engagement in diverse pleasant activities could benefit men-
tal health outcomes. Further research should establish the 
causal mechanisms and moderators of these associations. 
Additionally, intervention research is needed to examine the 
efficacy of targeting variety in pleasant activities to prevent 
or treat depression. Overall, this work provides initial evi-
dence that engaging in a range of pleasant activities may be 
a promising route to enhance well-being, particularly for 
individuals genetically vulnerable to depression.

Table 4  Moderation of 
polygenic risk score of 
depression

n = 1,081 were used in the model due to missing values in covariates. The main estimates of interest are 
grey highlighted

MIDUS II + MIDUS Refresher
(n = 1,179)

B SE p-value 95% CI

Intercept 9.81 1.04  < .001 [7.77, 11.84]
Variety in pleasant activities -0.19 0.02  < .001 [-0.24, -0.15]
Frequency of engaged activities -0.13 0.04 .003 [-0.21, -0.04]
Polygenic risk score (PRS) of depression 0.39 0.19 .037 [0.02, 0.75]
Variety in pleasant activities × PRS of depression -0.04 0.02 .031 [-0.07, -0.004]
  Slope for higher PRS of depression (+ 1 SD) -0.23 0.03  < .001 [-0.29, -0.17]
  Slope for lower PRS of depression (-1 SD) -0.17 0.03  < .001 [-0.23, -0.11]

Genetic ancestry PC1 88.60 472.82 .851 [-839.18, 1016.38]
Genetic ancestry PC2 -167.02 433.60 .700 [-1017.83, 683.79]
Genetic ancestry PC3 101.58 67.31 .132 [-30.5, 233.66]
Genetic ancestry PC4 -36.84 93.65 .694 [-220.6, 146.91]
Genetic ancestry PC5 -6.24 17.74 .725 [-41.04, 28.57]
Age -0.05 0.02 .002 [-0.08, -0.02]
Gender: Male (vs. female) -0.43 0.39 .273 [-1.2, 0.34]
Race: White (vs. non-White) -1.34 1.03 .195 [-3.36, 0.69]
Education -0.19 0.08 .017 [-0.35, -0.04]
Openness 0.49 0.43 .250 [-0.35, 1.34]
Conscientiousness -2.04 0.42  < .001 [-2.86, -1.21]
Extraversion -1.33 0.40 .001 [-2.11, -0.54]
Agreeableness 0.95 0.45 .034 [0.07, 1.82]
Neuroticism 3.16 0.32  < .001 [2.54, 3.79]
Using antidepressants (vs. no) 1.64 0.50 .001 [0.65, 2.63]
Number of chronic physical conditions 0.58 0.10  < .001 [0.38, 0.78]
Milwaukee sub-sample (vs. not) 7.49 3.62 .039 [0.39, 14.58]
Fit Statistics
F test 33.44  < .001
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