[image: image1701233493887.png]
[image: image1701233493930.png]
[image: image1701233493933.png]
[image: image1701233493935.png]
[image: image1701233493937.png]
[image: image1701233493939.png]
[image: image1701233493942.png]
[image: image1701233493944.png]
[image: image1701233493946.png]
[image: image1701233493948.png]
image10.png
Clinical Psychological Science XX(X)

9

Chentsova

Dutton, Y. E., Chu, J. P., Tsai, J. L., Rottenberg,
J.. Gross, J. J., & Gotlib, 1. H. (2007). Depression and
emotional reactivity: Variation among Asian Americans
of East Asian descent and European Americans. Journal
of Abnormal Psychology, 116(4), 776-785.

Chentsova-Dutton, Y. E., Tsai, J. L, & Gotlib, L H. (2010)
Further evidence for the cultural norm hypothesis:
Positive emotion in depressed and control European
American and Asian American women. Cultural Diversity
and Ethnic Minority Psychology, 16(2), 284-295.

Cuijpers, P., Karyotaki, E., Reijnders, M., Purgato, M., &
Barbui, C. (2018). Psychotherapies for depression in
low-and middle-income countries: A meta-analysis. World
Psychiatry, 17(1), 90-101

Dockray, S., Grant, N., Stone, A. A., Kahneman, D., Wardle,
J.. & Steptoe, A. (2010). A comparison of affect ratings
obtained with ecological momentary assessment and the
day reconstruction method. Social Indicators Research,
9%(2), 269-283.

Heininga, V. E., Dejonckheere, E., Houben, M., Obbels, J.,
Sienaert, P., Leroy, B., van Roy, J., & Kuppens, P. (2019).
The dynamical signature of anhedonia in major depres-
sive disorder: Positive emotion dynamics, reactivity, and
recovery. BMC Psychiatry, 19(1), Article 59. https://doi
0rg/10.1186/512888-018-1983-5

5

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weird-
est people in the world? Bebavioral and Brain Sciences,
33(2-3), 61-83.

Houben, M., Van Den Noortgate, W., & Kuppens, P. (2015)
The relation between short-term emotion dynamics and
psychological well-being: A meta-analysis. Psychological
Bulletin, 141(4), 901-930.

Kahneman, D., Krueger, A. B., Schkade, D. A., Schwarz, N.,
& Stone, A. A. (2004). A survey method for characterizing
daily life experience: The day reconstruction method.

Science, 306(5702), 1776-1780. https://doi.org/10.1126/
science.1103572

Kashima, Y. (2000). Conceptions of culture and person for
psychology. Journal of Cross-Cultural Psychology, 31(1),
14-32

Kashima, Y. (2016). Culture and psychology in the 21st cen-
tury: Conceptions of culture and person for psychology
revisited. Journal of Cross-Cultural Psychology, 47(1), 4-20.

Kashima, Y., Bain, P. G., & Perfors, A. (2019). The psychology
of cultural dynamics: What is it, what do we know, and
what is yet to be known? Annual Review of Psychology,
70, 499-529.

Kessler, R. C., & Bromet, E. J. (2013). The epidemiology
of depression across cultures. Annual Review of Public
Health, 34(1), 119-138. hups://doi.org/10.1146/annurev-
publhealth-031912-114409

n, T. B. (2004). The World Mental Health

(WMH) Survey initiative version of the World Health

Organization (WHO) Composite International Diagnostic

Interview (CIDD). International Journal of Methods in

sychiatric Research, 13(2), 93-121

Kowal, P., Chatterji, S., Naidoo, N, Biritwum, R., Fan, W., Lopez
Ridaura, R., Maximova, T., Arokiasamy, P., Phaswana-
Mafuya, N., & Williams, S. (2012). Data resource pro-
file: The World Health Organization Study on Global
AGEing and Adult Health (SAGE). International Journal
of Epidemiology, 41(6), 1639-1649.

Panaite, V., Devendorf, A. R., Kashdan, T. B., & Rottenberg, ]
(2021). Daily life positive events predict well-being among
depressed adults 10 years later. Clinical Psychological
Science, %2), 222-235

Panaite, V., Rottenberg, J., & Bylsma, L. M. (2020). Daily affec-
tive dynamics predict depression symptom trajectories
among adults with major and minor depression. Affective
Science, 1(3), 186-198

Peeters, F., Berkhof, J., Delespaul, P., Rottenberg, J., &
Nicolson, N. A. (2006). Diurnal mood variation in major
depressive disorder. Emotion, 6(3), 383-391. hups://doi
0rg/10.1037/1528-3542.6.3.383

Peeters, F., Nicolson, N. A., Berkhof, J., Delespaul, P., &
deVries, M. (2003). Effects of daily events on mood
states in major depressive disorder. Journal of Abnormal
Psychology, 112(2), 203-211

Piccinelli, M., & Simon, G. (1997). Gender and cros
differences in somatic symptoms associated with emo-
tional distress. An international study in primary care
Psychological Medicine, 27(2), 433-444.

Rottenberg, ]. (2017). Emotions in depression: What do we
really know? Annual Review of Clinical Psychology, 13,
241-263.

Ryder, A. G., Ban, L. M., & Chentsova-Dutton, Y. E. (2011).
Towards a cultural-clinical psychology. Social and
Personality Psychology Compass, 5(12), 960-975.

Shankman, S. A., Katz, A. C., Delizza, A. A., Sarapas, C.,
Gorka, S. M., & Campbell, M. L. (2014). The different
facets of anhedonia and their associations with different
psychopathologies. In M. S. Ritsner (Ed.), Anbedonia:
A comprebensive bandbook (Vol. 1, pp. 3-22). Springer.

simon, G. E., Goldberg, D. P., Von Korff, M., & Ustiin, T. B.
(2002). Understanding cross-national differences in
depression prevalence. Psychological Medicine, 32, 585~
594.

Tamir, M., Schwartz, S. H., Cieciuch, J., Riediger, M., Torres,
C., Scollon, C., Dzokoto, V., Zhou, X., & Vishkin, A.
(2016). Desired emotions across cultures: A value-based
account. Journal of Personality and Social Psychology,
111(D), 67-82

Tay, L., Diener, E., Drasgow, F., & Vermunt, J. K. (2011).
Multilevel mixed-measurement IRT analysis: An explica-
tion and application to self-reported emotions across the
world. Organizational Research Methods, 14(1), 177-207.

Thompson, R. J., Mata, J., Jaeggi, S. M., Buschkuehl, M.,
Jonides, J., & Gotlib, I H. (2012). The everyday emotional
experience of adults with major depressive disorder:
Examining emotional instability, inertia, and reactivity.
Journal of Abnormal Psychology, 121(4), 819-829. https://
doi.org/10.1037/20027978

-cultural





image11.png
10

Panaite, Coben

Vigo, D., Thornicroft, G., & Atun, R. (2016). Estimating the true
global burden of mental illness. The Lancet Psychiatry,
3(2), 171-178.

Vos, T., Lim, S. S., Abbafati, C., Abbas, K. M., Abbasi, M.,
Abbasifard, M., Abbasi-Kangevari, M., Abbastabar, H.,
Abd-Allah, F., & Abdelalim, A. (2020). Global burden of
369 diseases and injuries in 204 countries and territories,
1990-2019: A systematic analysis for the Global Burden of
Disease Study 2019. The Lancet, 396(10258), 1204-1222

Walker, C. (2007). Depression and globalization: The politics
of mental bealth in the 21st Century. Springer.

Wichers, M., Peeters, F., Geschwind, N., Jacobs, N., Simons,
C.J. P, Derom, C., Thiery, E., Delespaul, P. H., & Van
Os, ]. (2010). Unveiling patterns of affective responses
in daily life may improve outcome prediction in depres-
sion: A momentary assessment study. Journal of Affective
Disorders, 124(1-2), 191-195

World Bank. (n.d). World development indicators. hups://
datatopics.worldbank.org/world-development-indicators/

World Health Organization. (1993). The ICD-10 cla:
of mental and bebavioural disorders: Diagnost
Jor research (Vol. 2).





image2.png
) Check foruptes

Empirical Article

Qs

s SSOCIATION FOR
PSYCHOLOGICAL SCIENCE

Does Major Depression Differentially
Affect Daily Affect in Adults From Six
Middle-Income Countries: China, Ghana,

Clinical Psychological
110

© The Author(s) 2023
Anicle reuse guid
sagepub.com/journals.pe
DO 10.1177/21677026231194601
www psychologicalscience org/CPS

S sage

India, Mexico, Russian Federation,

and South Africa?

Vanessa Panaite?() and Nathan Cohen'?

"Res

rch and Development, James A. Haley Veterans' Hospital, Tampa, Florida; *Department of Psychology,

University of South Florida, Tampa, Florida; and *Department of Environmental Medicine and Public Health,

Teahn School of Medicine at Mount Sinai, New York, New York

Abstract

Much of the rescarch on how depression affects daily emotional functioning comes from Western, Educated,
Industrialized, Rich, and Democratic (WEIRD) countries. In the current study, we investigated daily positive affect (PA)
and negative affect (NA) and PA and NA variability in a cross-cultural sample of adults with a depression diagnosis
(V=2,487) and without a depression diagnosis (V=31,764) from six middle-income non-WEIRD countries: China, Ghana,
India, Mexico, Russian Federation, and South Africa. Actoss countries, adults with depression relative to adults without
depression reported higher average NA and NA variability and lower average PA but higher PA variability. Findings varied

betwe
knowledge and for future

Keywords
affective disorders,

cultural, daily affect, depression

Received 9/13/21; Revision accepted 7/28/23

Depressive disorders are a leading source of disability
globally (Vigo et al., 2016; Vos et al., 2020). Despite
seemingly comparable 12-month prevalence rates in
high-income countries (5.5%) and low- to middle-
income countries (5.9%), granular analyses of country-
level lifetime prevalence and disability rates associated
with depression show a radically different reality
(Kessler & Bromet, 2013). For example, the highest
impairment was reported by depressed respondents in
countries in which the prevalence of depression was
estimated to be lowest (Kessler & Bromet, 2013). Simon
and colleagues (2002) reflected on a similar trend sug-
gesting that people from countries with low depression
rates likely have a higher threshold for depression
reporting, whereas people from less developed centers
across cultures have higher rates of somatic complaints
relative to emotional complaints (Piccinelli & Simon, 1997),
leading to other diagnoses than depression.

n countries. Observations are discussed within the context of new theories and evidence. Implications for current
fforts to grow cross-cultural and non-WEIRD affective science are discussed.

Emotional functioning continues to be one area that
has direct implications for depression identification
across the globe. Currently, depression conceptualiza-
tion across diagnostic tools highlights two core features
depressed mood and anhedonia, or lack of pleasure
These two symptoms continue to be necessary core
features for a depression diagnosis in the World Health
Organization’s (WHO; 1993) ICD-10 Classification of
Mental and Bebavioural Disorders, which is globally
used in both clinical and research evaluations of depre:
sion. However, cross-cultural studies have identified
important variations across countries and cultures in
how they express and value positive and negative
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emotions (Tamir et al., 2016; Tay et al., 2011). In a
multinational analysis of positive affect (PA) and nega-
tive affect (NA) in 121,740 individuals across 116 coun-
tries, Tay and colleagues (2011) found that countries
fell in one of five affective classes. For example, indi-
viduals from Russia reported less smiling and lower
enjoyment and, therefore, rated low in PA while they
also rated high on NA on the basis of reports of emo-
tions such as anger and shame (Tay et al., 2011).
Meanwhile, individuals from Mexico rated high in PA;
however, they also reported high levels of NA according
to reports of elevated sadness, depression, and stress
(Tay et al., 2011). Finally, individuals from China, India,
Ghana, and South Africa reported both moderate PA
and NA levels and the lowest levels of sadness relative
to all other groups of countries (Tay et al., 2011).
Despite the central role that emotion plays in depres-
sion identification and the observed variation in PA and
NA across the globe, much of the research on how
depression affects daily emotional functioning has
tracked general patterns observed in other areas of
research in the social sciences; this research has been
largely done on Western, Educated, Industrialized, Rich,
and Democratic (WEIRD) countries (Barrett, 2020;
Henrich et al., 2010). Evaluating emotional functioning
in depression in non-WEIRD cultures remains an impor-
tant focus given the higher likelihood that people who
do report depression among low- and middle-income
countries also show high disability rates (Kessler &
Bromet, 2013). Daily affective functioning in depression
has been consistently related to well-being and mental
health in studies of WEIRD samples (i.e., Western
Europe; Houben et al., 2015) and to long-term outcomes
in WEIRD depressed adults (e.g., 10-year well-being in
a U representative sample; Panaite et al., 2021).
Understanding how depression affects daily emotional
functioning in a diverse sample of non-WEIRD coun-
tries could also help provide insight into important
findings showing cross-cultural variation in the impact
of psychotherapy on depression (Cuijpers et al., 2018).
Most of what is known about emotional functioning
in depression specifically has been learned from WEIRD
samples. In prior studies, adults with depression diag-
noses relative to control subjects have been consistently
characterized by higher daily mean NA (Bylsma et al.,
2011; Panaite et al., 2020, 2021; Peeters et al., 2003;
Thompson et al., 2012) and higher NA variability (mea-
sured by standard deviation of NA across time points;
Panaite et al., 2020; Peeters et al., 2006; Wichers et al.,
2010). Next, although depression is also typically char-
acterized by low levels of daily PA (i.c., anhedonia; 70%
of cases; Bylsma et al., 2011; Panaite et al., 2020, 2021;
Peeters et al., 2003; Shankman et al., 2014; Thompson
et al., 2012), PA variability is less understood in how it
relates to depression. For example, some studies

(Heininga et al., 2019; Panaite et al., 2020) did not find
differences between clinically depressed and healthy
adults in PA variability. However, in a meta-analytic
review, Houben and colleagues (2015) observed that a
current depression diagnosis was more often associated
with low PA variability.

Among non-WEIRD samples, one study to our
knowledge evaluated the association between daily
emotional functioning and number of depression symp-
toms and lifetime history of a depression diagnosis but
not major-depression status using participant-reported
symptoms. Chan and colleagues (2014) revealed that
across samples collected for the WHO Study on Global
Ageing and Adult Health (SAGE) from six middle-
income countries, high mean NA and NA variability and
low mean PA and PA variability all were associated with
whether a person had received a depression diagnosis
in the past; only mean NA was positively associated
with number of depression symptoms. The strengths of
the explored associations varied according to the preva-
lence of depression history such that weaker associa-
tions were generally noted in countries with lower
depression prevalence. Unfortunately, Chan and col-
leagues did not evaluate whether major-depression
status (i.e., meeting major-depression criteria according
to participant report rather than on the basis of receiv-
ing a depression diagnosis over a lifetime, which could
be confounded by access to care) affected their report
of positive and negative emotions. This omission inter-
feres with developing an understanding about how
major depression affects emotional functioning and
making direct comparisons with established findings
from WEIRD samples.

Furthermore, there are few studies that have contrib-
uted to the development of the theoretical understand-
ing of variability in emotional functioning in depression
across cultures. Chentsova-Dutton et al. (2007) pro-
posed the social-norm hypothesis, which suggests that
cultural variability in emotional functioning in depres-
sion is tightly linked to emotional norms. Specifically,
the authors proposed that depression decreases the
capacity to regulate emotional experiences according
to cultural social norms, which in turn leads to observa-
tions of emotional experiences that tend to oppose
cultural norms when people are depressed. This
hypothesis has been supported by evidence of cultural
variability in NA reactivity and PA reactivity (Chentsova-
Dutton et al., 2007, 2010) associated with depression.
Specifically, Chentsova-Dutton and colleagues (2007,
2010) found that although European American partici-
pants who normatively would favor experience and
expression of both NA and PA, in turn, reported damp-
ened responses to both positive and negative stimuli,
findings that supported the emotion-context-insensitivity
view of depression (Rottenberg, 2017). Meanwhile,
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depressed East Asian participants who would norma-
tively value more moderate experience and expression
of both positive and negative emotions reported more
elevated emotional responses relative to cultural control
subjects (Chentsova-Dutton et al., 2007, 2010). Although
we did not evaluate emotional reactivity specifically for
this study, the hypothesis that depression dampens
regulatory processes and leads to emotion experiences
that oppose cultural normative levels is valuable to the
current study.

In the current study, we build on preliminary work
in two ways. First, we expand on prior work by Chan
and colleagues (2014) by comparing mean NA, mean
PA, NA variability, and PA variability of adults who meet
12-month major-depression diagnosis criteria at the
time of the study with those of adults with no history
and no reported symptoms of or treatment for depre:
sion both over the past 12 months and over the course
of their lifetime. This provides a more rigorous delinea-
tion of how a depression diagnosis affects daily emo-
tional functioning in a non-WEIRD sample relative to
healthy individuals in each country, which allows for a
direct comparison with group differences found in
WEIRD samples.

Second, we expand on the cultural-norm hypothesis
(Chentsova-Dutton et al., 2007, 2010) by evaluating
cross-cultural emotional experiences in depressed
adults relative to healthy adults. According to this
hypothesis, major depression will be associated with
the opposite normative NA and PA. Given the findings
of Tay et al. (2011), we expect major depression to be
associated with lower NA and NA variability and higher
PA and PA variability in Russia; higher NA and NA vari-
ability and higher PA and PA variability in Ghana, South
Africa, China, and India; and lower NA and NA vari-
ability and lower PA and PA variability in Mexico

Transparency and Openness

The study was not preregistered. Data and materials
are available by request on the WHO SAGE website:
hitps://www.who.int/healthinfo/sage/en/. Code is
available in the Supplemental Material available online.
‘This study involved an analysis of existing data rather
than new data collection. Our proposed secondary anal-
ysis was deemed exempt, and all data were handled in
accordance with the University of South Florida Internal
Review Board (for information on ethical approvals for
the original study, see the Supplemental Material).

Method

This study is based on existing data collected through
Wave 1 of WHO SAGE (https://www.who.int/healthinfo/
sage/en/), a longitudinal study that collected data over

three waves (Wave 0, Wave, 1, Wave 2) from six coun-
tries, China, Ghana, India, Mexico, Russian Federation,
and South Africa, all classified as middle-income coun-
tries according to the World Bank (n.d.) classification.

Sampling plan

WHO SAGE collected nationally representative samples
of adults 50 years and older and a smaller comparative
sample of adults 18 to 49 years old. SAGE Wave 1 data
that are used in the current study were collected
between 2007 and 2010 in Ghana (V = 5,573), India
(N =12,198), Mexico (N 448), Russian Federation
(N = 4,947), South Africa (N = 4,227), and China (N =
15,050) for a total sample of 47,443 participants
recruited. Individual response rates for SAGE Wave 1
were 83% in Russian Federation, 80% in Ghana, 68% in
India, 51% in Mexico, 93% in China, and 77% in South
Africa. For further data-collection and instrument-trans-
lation details, see Kowal and colleagues (2012).

Of all participants that completed Wave 1 interviews,
participants selected for the current analyses met one
of two primary inclusion criteria: (2) met criteria for a
major depressive episode over the past 12 months
according to the depression algorithm applied to the
WHO Composite International Diagnostic Interview
data (V= 2,487) or (b) reported 0 on all depression
items over the past 12 months, denied any past history
of a depression diagnosis, and denied depression treat-
ment both lifetime and over the past 12 months (these
participants made up our control group, N = 31,764)
‘Wave 1 interviews also included one of four sets of the
day-reconstruction method (DRM) in which participants
were asked about prior day’s activities and emotions
(for details, see Measures). We restricted our final sam-
ple to participants with data available on depression
history and day reconstruction. The demographic com-
position of the full final cohort of 34,251 participants
shown in Table 1

Measures

Measures were developed to use common concepts,
and established measures were translated and back-
translated to ensure equivalency (Chatterji & Kowal,
2013).

Demographics. Sociodemographic information, includ-
ing age, male and female sex, employment, and marital
status, was collected.

Depression diagnosis. Presence of a 12-month depres-
sive episode was based on the “gold-standard” diagnostic
classification: ICD-10 (WHO, 1993) diagnostic criteria for
research for depressive episodes. Depressive episodes





image5.png
Panaite, Coben

Table 1. Demographic Characteristics of the Cohort of Participants Overall and by Country

China Russia South Africa Ghana India Mexico
V=12517)  (N=2712)  (N=3615) (N=4507) (N=8927)  (N=1973)
Emotional
functioning
Day positive 244 (0.53)  244(057)  237(046)  277(036)  261(042)  225(052)  233(053)
affect
Day negative 111022 104(014)  1.18(0.27) 1070200 1.08(018) 119027 118 (0.30)
affect
Average daily 154 (08D 118(047) 153 (0.82) 1710093 175083 1850949  1.62(0.80)
affect
Age (years) 57.6 (14.8) 60.3 (11.9) 617 (13.3) 60.4 (12.4) 59.9 (14.1) 49.0 (16.8) 627 (14.0)
College
graduate
No 21,486 (90%) 9,195 (93%) 2,123 (79%) 2,153 (93%) 2,099 (92%) 4,458 (89%) 1,458 (89%)
Yes 2387 (10%)  722(7%) 568 (21%) 171 7%) 171 (8%) 578 (11%) 177 (11%)
Sex
Female 19084 (56%) 6,610 (53%) 1,645 (61%) 2,040 (56%) 2091 (46%) 5529 (62%) 1,169 (59%)
Male 15165 (44%) 5907 (47%) 1067 (39%) 1,573 (44%) 2416 (54%) 3,398 (38%) 804 (41%)
Marital status
Never 1771 %) 222 (2%) 126 (5%) 543 (15%) 128 (3%) 566 (6%) 186 (9%)
married
Currently 24,607 (72%) S (84%) 1,546 (57%) 1,698 (48%) 2,672 (60%) 6,957 (78%) 1,179 (60%)
married
Cohabitating 468 (1%) 24 (< 1%) 83 (3%) 201 (6%) 56 (1%) 0(0%) 104 (5%)
Separated/ 1,423 (4%) 217 (2%) 229 (8%) 216 (6%) 588 (13%) 58 (1%) 115 (6%)
divorced
Widowed 5867 (17%) 1486 (12%) 725 (27%) 888 (25%) 1,034 (23%) 45.(15%) 389 (20%)
Employment
Unemployed 6,273 (18%) 1,664 (13%) 33 (1%) 533 (15%) 80 (2%) 3,100 (35%) 863 (44%)
Employed 27951 (82%) 10,837 (87%) 2,677 (99%) 3,081 85%) 4,419 (98%) 5,827 (65%) 1,110 (56%)

Note: Data are presented as M (SD) for continuous variables and 7 (%) for categorical variables.

were derived from an algorithm that took into account
whether respondents reported symptoms of depression
during a 2-week period over the previous 12 months
(Ayuso-Mateos et al., 2010; Kessler & Ustiin, 2004).

Depression severity. Depression severity was calcu-
lated by summing the responses to each of the depression-
interview items.

Day reconstruction. The day-reconstruction interview
used by WHO SAGE was a variation on the previously
developed DRM by Kahneman and colleagues (2004)
and was used to ask about activities and emotions expe-
rienced by participants the previous day. The interview
prompted participants to reconstruct the previous day by
thinking of their day as a continuous series of activities.
For each activity, participants were asked to provide
details about the nature of the activity, time of the activ-
ity, duration, whether someone else was present, and
participants’ feelings experienced during the particular

time of day. The interview was limited to 15 min for each
participant, and participants were assigned to one of four
sets. Set A asked about activities that occurred from the
moment they woke up until the end of the day. Set B
asked about their day from noon onward, and Set C
asked about activities that occurred during the evening.
These three sets asked about up to 10 activities. Set D
asked about the entire day in less detail and allowed par-
ticipants to discuss a maximum of three activities. The
DRM has been validated by showing high correlations
(e.g., 58-90) to more popular experience-sampling-
method approaches (Bylsma et al., 2011; Dockray et al.,
2010).

Day mean PA and NA. Composite PA and NA scores
were computed by averaging responses to the emotion
items in the day-reconstruction interview for each activity
discussed. Specifically, participants had to rate on a
3-point scale (1 = not at all, 2 = a little, 3 = very much)
two positive (calm or relaxed, enjoyment) and five
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negative (worried, rushed, irritated or angry, depressed,
tense or stressed) mood ratings. We calculated multilevel
reliability of these data. In these calculations, we calcu-
lated reliability for participants who completed one of
the three sets that inquired up to 10 activities (A, B, or C)
separately from participants with data for Set D (a maxi-
mum of three activities). For PA, the multilevel reliability
ranged from 94.3% to 94.7% for Sets A, B, and C, and for
Set D, reliability was 86.2% for PA. For NA, the multilevel
reliability ranged from 93.0% to 93.8% for Sets A through
C and was 85.7% for Set D. Reliabilities ranged across
countries between 87% and 96.3% for PA for Sets A
through C and between 76.1% and 90.9% for Set D (with
the exception of South Africa who had the lowest reli-
ability, 67.5%, for Set D). Reliabilities ranged across coun-
tries for NA between 87% and 96.8% for Sets A through C
and between 83.3% and 87.1% for Set D.

Missing data

All demographic variables had missing data on at least
one observation. Of the 34,251 participants included in
our data set, seven (< 0.1%) were missing data on age,
10,378 (30.3%) were missing data on education, two
(< 0.1%) were missing data on sex, 115 (0.3%) were
missing data on marital status, 27 (< 0.1%) were missing
data on employment, and 73 (0.2%) were missing data
on the average daily affect. To maximize data used in
our analyses, we elected for pairwise deletion in our
regression models. Given the differential missingness
between education and employment, we elected the
latter as a proxy for socioeconomic status (SES).

Analysis plan

In the current study, we assessed mean PA, mean NA,
PA variability, and NA variability as outcomes. We used
linear mixed models to estimate group differences in
mean PA and NA because these measures were calcu-
lated at the event level and events are clustered within
participants. Unadjusted models were models that
included depression status and country only. Adjusted
models included covariates relevant to our outcomes.
These models included a Level 1 covariate (event num-
ber) and Level 2 covariates (demographics).
Specifically, models adjusted for severity of depres-
sive symptoms to isolate impact of presence of depres-
sion independent of variation because of severity,
country to evaluate whether there were significant
country-related effects, age given the possible impact
of age on emotionality, gender to control for possible
variations in gender effects on emotionality, employ-
ment as a proxy for SES, and day-reconstruction set
given some variability in reliability across sets. We used

linear regression models to estimate group differences
in NA and PA variability, which were extracted as stan-
dard deviations of NA and PA across activities
Demographic covariates were evaluated in adjusted
regression models as well. Finally, we also tested for a
Depression x Country interaction across all models.
In addition to multilevel and regression models fit
on the entire data set with country as a covariate, mod-
els were rerun on data stratified by country to isolate
country-level effects. Results presented in text and
tables represent unstandardized coefficients from our
linear mixed models and linear regression models.

Results

The demographic composition of the cohort is shown
in Table 1. We reported demographic characteristics for
the entire cohort and by country. For the entire sample,
mean PA was 2.44 (SD = 0.53), mean NA was 1.11 (SD =
0.22), and mean average daily affect was 1.54 (SD =
0.81). Emotional functioning varied across countries;
South Africa had the highest mean PA, and India had
the highest mean NA. Mean age was 57.6 years (SD =
14.8), and 2,387 (10%) individuals in the cohort were
college graduates. The majority (56%) of individuals in
the cohort were female. In addition, 24,607 (72%) indi-
viduals in the cohort were currently married, and 27,951
(82%) were currently employed.

In our adjusted analyses (Table 2), we found that
individuals with depression had significantly lower
mean PA than control subjects (b = =0.115, 95% confi-
dence interval [CI] = [-0.139, ~0.092]). We also observed
that individuals with depression had significantly higher
mean NA (b = 0.178, 95% CI = [0.169, 0.187]), NA vari-
ability (b= 0.068, 95% CI =[0.062, 0.074]), and PA vari-
ability (b = 0.032, 95% CI = [0.019, 0.044]) compared
with individuals without depression. For mean PA
(interaction p = .05) and mean NA (interaction p = .11),
we observed suggestive evidence of potential effect
modification by country. Depressed individuals had a
significantly lower mean PA than individuals who were
not depressed in all countries except for Ghana (b =
0.025, 95% CI = [-0.020, 0.069]). The largest difference
in mean PA between depressed individuals and indi-
viduals who were not depressed occurred in China
(b=-0.348, 95% CI = [-0.421, -0.275]). We also observed
positive associations between depression status and
mean NA in all countries; the largest differences
occurred in Mexico (b = 0.324, 95% CI = [0.285, 0.363])
and Russia (b = 0.295, 95% CI = [0.262, 0.327)), and the
smallest differences occurred in Ghana (b = 0.074, 95%
CI = [0.055, 0.093]) and India (b = 0.262, 95% CI =
[0.247, 0.277)). For PA variability (interaction p < .001)
and NA variability (interaction p < .001), we observed
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highly statistically significant evidence of a Depression x
Country interaction. In all countries, depressed indi-
viduals had significantly higher NA variability than con-
trol subjects; the largest differences occurred in China
(b = 0.143, 95% CI = [0.129, 0.156]) and South Africa
(b =0.127, 95% CI = [0.104, 0.149]), and the smallest
differences occurred in Ghana (b = 0.057, 95% CI =
[0.043, 0.071]) and Mexico (b = 0.077, 95% CI = [0.051,
0.104]). For PA variability, the largest differences
between depressed individuals and control subjects
also occurred in China (b = 0.126, 95% CI = [0.090,
0.161]) and South Africa (b = 0.117, 95% CI = [0.072,
0.161]), and we did not observe evidence of a signifi-
cant association in Russia (b = 0.028, 95% CI = [-0.006,
0.062]) or Mexico (b =-0.041, 95% CI = [-0.092, 0.010]).

Discussion

Historically, work that assessed affective functioning
and how depression may affect daily affect has been
done in mainly WEIRD samples (c.g., Bylsma et al.,
2011; Panaite et al., 2020; Thompson et al., 2012; cf.
Chan et al., 2014). In the current study, we investigated
daily affect and affect variability among adults with
depression relative to adults who reported no depres-
sion symptoms or histories of depression or mental-
health treatment from six non-WEIRD countries. Our
major goal with this study was to build on the prelimi-
nary work in this area in a way that will allow for
analyses on better-defined samples and, as an exten-
sion, for direct comparisons with prior work on WEIRD
samples. We also aimed to be able to make these com-
parisons because most of what is known about depres-
sion and how it is treated is based on work on WEIRD
samples. Current findings could contribute to other
efforts to make interventions more culturally sensitive
by knowing what changes are needed.

Our big-picture findings from analyses on nationally
representative samples of adults from six middle-
income countries evaluating group differences in daily
affect and affect variability between individuals with
and without depression largely followed results from
WEIRD samples. Specifically, we found that adults with
depression reported higher NA, lower PA, and higher
NA variability relative to healthy adults. This pattern of
daily affect has been repeatedly found in group analy-
ses of WEIRD samples, if not consistently for NA vari-
ability (e.g., Bylsma et al., 2011; Panaite et al., 2020;
Peeters et al., 2003; Thompson et al., 2012). Counter to
our a priori prediction that adults with depression will
report lower PA variability than adults without depres-
sion, among these non-WEIRD samples, adults with
depression reported higher PA variability. In WEIRD
samples, higher PA variability among samples of adults

with depression was more often associated with minor
depression or adults who reported depression on a
self-report scale in the absence of validated diagnosis
(e.g., Houben et al., 2015)

When we dismantled these big-picture findings and
investigated the relationships between our four emotion
measures and depression status within country, we
made two discoveries. One, opposite what we had
expected in our trial to extend the cultural-norm
hypothesis (Chentsova-Dutton et al., 2010) suggesting
that depression would be associated with the opposite
normative emotional responses, all countries followed
at least some WEIRD patterns. Depressed participants
across all countries, including Russia and Mexico,
reported higher NA and higher NA variability than
healthy participants. This may suggest that the opposite-
norm hypothesis could be specific to affective reactivity
to specific tasks in a controlled environment. Although
current work is not adequately equipped to refute this
theory, it may indicate that both future work is needed
and be suggestive of boundaries for this theory.

Next, our country-level analyses highlighted that the
relationship between depression and measures of PA
is much more inconsistent among non-WEIRD countries
than in WEIRD samples. Specifically, participants in
Ghana were indistinguishable in their PA levels, whereas
all others followed WEIRD patterns of low PA among
participants with depression relative to healthy adults.
However, although participants in Russia and Mexico
showed indistinguishable differences in PA variability
between the two groups, all other countries (Ghana,
South Africa, China, India) showed higher PA variability
among depressed participants than nondepressed par-
ticipants. This finding is inconsistent with meta-analyzed
findings in WEIRD samples that showed low PA vari-
ability in clinically depressed samples relative to control
subjects (Houben et al., 2015). However, these four
countries are members of the same affective class that
Tay and colleagues (2011) identified as moderate in PA
levels as the norm; therefore, current findings actually
support the opposite-norm hypothesis (Chentsova-
Dutton et al., 2007) in which depressed individuals may
show higher levels of PA variability than healthy adult

Some limitations are important to consider when
interpreting findings. For example, it is unclear how
disruptive or unusual participation in the current study
may have been for some of the participants relative to
their daily lives by both completing the interview and
engaging with research personnel. Given the focus on
one day or partial day of a participant’s life, major dis-
ruptions could potentially skew results in certain parts
of the world. Relatedly, even though our emotion mea-
sures showed robust reliabilities, an increase in time
points would strengthen current findings. Another
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possible limitation stems from the cultural-dynamical
approach that suggests one should expect that cultural
scripts about depression are mainly shaped by people’s
depression experience and what is expressed in the
local community about depression and less by what is
shared with a mental-health professional (Kashima,
2000, 2016; Kashima et al., 2019). Therefore, expecta-
tions are that knowledge about cultural norms and
variations, both within and across cultures, would need
to be constantly updated. We also do not fully under-
stand the impact that globalization has on both the
experience of depression and what is being communi-
cated about depression (e.g., Walker, 2007). There is
emerging evidence in China that rapid social change is
shifting public understanding of depression, altering
cultural scripts, and, in turn, shaping symptoms pre-
sented by successive cohorts; in consequence, exposure
to modernization and Westernization values is lessening
the tendency for Chinese patients to emphasize somatic
symptoms of depression (Ryder et al., 2011). Alternatively,
using diagnostic criteria based on WEIRD conceptual-
izations of depression in non-WEIRD samples, some of
which may disfavor emotion-focused symptoms, may
possibly be linked to some of the lower prevalence
rates. Specifically, fewer people from non-WEIRD sam-
ples may meet criteria for a depression diagnosis when
2 mood or anhedonia symptom is necessary. This could
also have implications for the magnitude of the associa-
tions between emotion measures and depression.
Finally, attention to gender in the current study was
cursory, and given the impact that both biological sex
and gender identity can have on emotional functioning
and depression, future work with multicultural samples
would benefit from a more thoughtful approach to
measurement.

Despite some of the limitations noted in the course
of discussing current findings, the presented analyses
provided a rigorous evaluation of how depression may
affect daily affective functioning across non-WEIRD
samples. Taken together, the current findings provide
preliminary evidence that affective repertoires histori-
cally associated with a depression diagnosis among
WEIRD samples may in fact represent cross-cultural
phenomena. However, we hope current findings will
provide food for thought and motivate further efforts
to replicate and expand on this work to better under-
stand the cultural implications for these findings.
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