Journal of Epidemiology and Global Health (2015) 5, 65– 74

http:// www.elsevier.com/locate/jegh

Does emotion and its daily fluctuation
correlate with depression? A cross-cultural
analysis among six developing countries
Derwin K.C. Chan a, Xin Zhang
a
b
c

b,*

, Helene H. Fung c, Martin S. Hagger

a

School of Psychology and Speech Pathology, Curtin University, Perth, Australia
Department of Psychology, Peking University, Beijing, China
Department of Psychology, Chinese University of Hong Kong, Hong Kong, China

Received 15 April 2014; received in revised form 30 August 2014; accepted 3 September 2014
Available online 11 October 2014
KEYWORDS
Emotional status;
Affective variability;
Clinical depression;
Cultural differences;
Global health

Utilizing a World Health Organization (WHO) multi-national dataset, the
present study examined the relationships between emotion, affective variability
(i.e., the fluctuation of emotional status), and depression across six developing
countries, including China (N = 15,050); Ghana (N = 5,573); India (N = 12,198);
Mexico (N = 5,448); South Africa (N = 4,227); and Russia (N = 4,947). Using moderated logistic regression and hierarchical multiple regression, the effects of emotion,
affective variability, culture, and their interactions on depression and depressive
symptoms were examined when statistically controlling for a number of external
factors (i.e., age, gender, marital status, education level, income, smoking, alcohol
drinking, physical activity, sedentary behavior, and diet). The results revealed that
negative emotion was a statistically significant predictor of depressive symptoms,
but the strength of association was smaller in countries with a lower incidence of
depression (i.e., China and Ghana). The association between negative affective variability and the risk of depression was higher in India and lower in Ghana. Findings
suggested that culture not only was associated with the incidence of depression,
but it could also moderate the effects of emotion and affective variability on
depression or the experience of depressive symptoms.
ª 2014 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Abstract

1. Introduction
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Depression is a major mental disorder that affects
over 350 million people worldwide [1]. Symptoms
of depression include sadness, low self-esteem, a
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sense of meaninglessness, and the ÔvegetativeÕ substratum [2]. Among all the known potential causes
of depression, chronically low levels of positive
emotion and high levels of negative emotion have
been frequently identified as the influential factors
associated with this mental disorder [3,4]. More
recently, affective variability (i.e., the fluctuation
of emotional status) has also been identified to be
closely related to depression [5,6]. However, most
studies in this respect were conducted in developed nations in Northern America, Western
Europe, and Australia [5–7]. Very few studies have
used samples from developing nations to examine
the relationship between emotion and depression.
In the present study, we used the population-based
datasets from the World Health Organization to
examine the relationship between emotion,
affective variability and depression across six
developing countries, including China, Ghana,
India, Mexico, South Africa, and Russia.
Depressive disorders are common forms of mental disorders, which have been reported frequently
among people of all age groups from the teenage
years upwards across the globe [8]. They are identified as one of the leading causes of the burden of
disease in the Northern America, European, and
Western Pacific regions [1]. Affect is regarded as
one of the major causes of clinical depression,
and the relationship between emotion and depression has been extensively researched [3,4]. In
particular, the findings suggested that chronic
experience of negative emotion was a risk factor
for the onset of depression, while consistently-felt
positive affect could buffer against stress [9] and
reduce the risk of such mental health problems
[10,11]. The influence of positive and negative
emotion on mental health might not only be direct,
but could also be indirect through the mediation of
other psychological factors. Social scientists identified indirect influences of positive and negative
emotion on mental health through improved persuasion [12], risk perception [13], and adaptive
decision-making [14].
Recent research has proposed that understanding
the situational status of emotion does not provide a
complete explanation of how emotion could be
related to mental health problems, and a growing
amount of attention has now been placed on the
dynamics or the fluctuations of emotion over time
[11,12]. The term affective variability, defined as
fluctuation of emotional experience across time, is
regarded as a key construct for social scientists in
understanding the impact of emotion on physical
and mental health [15]. Research evidence has
shown that affective variability is associated
with impaired mental health. For example, the
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variability of negative affect was shown to be a
positive predictor of depressive symptoms [13],
borderline personality disorder [16], and even
suicidal ideation [17]. Similarly, the variability of
positive affect was positively associated with a
lower level of life satisfaction [18].
Although studies have shown a consistent association between emotion, affective variability and
depression, it is still worth noting that most of
the studies have been conducted in the developed
nations, predominately North America and Western
European countries [19]. Therefore, it could not be
assumed that the existing findings could be generalized to all nations. To illustrate this, Jenkins,
Kleinman, and Good [20] argue that ‘‘models of
depression based on studies of patients in Western
psychiatric settings cannot be unquestioningly
generalized to non-Western societies’’ (p. 67). A
recent investigation by Ferrari and colleagues [8]
indeed found that there was a significant difference in terms of incidence and severity of depression between different world regions. Hence,
investigating the relationship between emotion,
affective variability, and depression among the
unexplored regions such as developing countries
is highly relevant and important because it may
test the cross-cultural generalizability of the
evidence [15,20,21].
In the present study, the aim was to investigate
the association between emotion, affective variability and depression in six developing countries:
China, Ghana, India, Mexico, South Africa, and
Russia, which have been shown to have a distinct
incidence and severity of depression in recent
research [8]. Moreover, cross-cultural differences
in the corresponding relationships between these
different nations were examined to evaluate the
generalizability of the findings within these developing countries.

2. Method
2.1. Data sources
The multi-national dataset was obtained from the
World Health Organization (WHO). Data were collected by the Multi-Country unit of the WHO for a
study on adult health and ageing (i.e., global AGEing and adult health (SAGE)). This was the first
wave of data collection of the whole project carried out from 2007 to 2010 among six countries,
including China, Ghana, India, Mexico, South
Africa, and Russia. Using a stratified, multi-stage
cluster sampling strategy, the data were collected
from a number of regions and major cities of each
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country in order to ensure that samples were representative to national populations of adults, aged
between 18 and above. The responses were
recorded through face-to-face paper and pencil
interview or face-to-face computer-assisted personal interview by trained interviewers. As a result,
a total of 47,443 individuals from China (N = 15,050;
response rate = 58.98%); Ghana (N = 5,573; response
rate = 5.31%); India (N = 12,198; response rate =
53.04%); Mexico (N = 5,448; response rate =
52.30%); South Africa (N = 4,227; response
rate = 48.83%); and Russia (N = 4,947; response
rate = 5.79%) participated in the study. The demographic details of the participants in each country
are shown in Table 1.

2.2. Measures
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number of servings of fruit and vegetables consumed
in a typical day), and amount of physical activity and
sedentary behavior as control variables of the study.
Their weight and height were measured and used to
compute participantsÕ Body Mass Index (BMI).
Participants reported the average number of
cigarettes they smoked in a day, and the number
of months (and years) they had been smoking. Based
on this information, cigarette consumption was
calculated based on the total number of cigarettes
participants consumed since they started smoking.
Similarly, participants reported the frequency of
alcohol consumption occasions on a 5-point Likert
scale from ‘‘None per week’’ (0) to ‘‘more than 5
times per week’’ (4) and the amount of alcoholic
beverages consumed per session. Total alcohol
consumption was computed by multiplying the
drinking frequency by the drinking amount.

2.2.1. Demographic information
Participants reported their gender, age, marital status, level of education, household income, cigarette
consumption, alcohol consumption, diet (the
Table 1

2.2.2. Depression
Participants reported whether they had been clinically diagnosed with depression (0 = ‘‘no’’,

Participant Characteristics.

Mean (SD)

China

Ghana

India

Mexico

South Africa

Russia

Gender (% Male)
Age
Marital status (%
Married)
Educational level (%
high school or above)
Years of education
Permanent income
quintile
BMI
Smoker (%)
Drinking alcohol (%)
Dieting
Physical activity time
(hour/day)
Sedentary behavior
(hour/day)
Depression (%)
Depressive symptoms
(N)
Positive emotion
Negative emotion
Positive affective
variability
Negative affective
variability
Activities reported

46.59%
60.53 (11.91)
83.31%

50.60%
60.19 (14.06)
59.82%

38.60%
49.97 (16.76)
77.58%

38.29%
63.67 (14.30)
58.63%

42.53%
60.29 (12.36)
47.37%

35.59%
62.36 (13.03)
53.80%

6.88%

7.40%

1.80%

1.94%

7.26%

2.32%

7.62 (3.71)
3.04 (1.41)

9.17 (3.98)
3.03 (1.42)

7.92 (4.08)
3.13 (1.42)

6.22 (4.14)
2.99 (1.42)

8.03 (3.84)
3.05 (1.42)

11.23 (3.66)
3.12 (1.41)

23.94 (9.20)
26.34%
25.22%
9.20 (5.05)
5.42 (3.98)

23.43 (6.33)
1.93%
4.59%
4.38 (2.28)
5.57 (2.81)

20.82 (5.99)
35.45%
8.91%
3.16 (1.73)
5.09 (3.64)

28.39 (5.40)
8.99%
12.67%
4.54 (1.70)
5.76 (4.18)

3.53 (12.05)
25.36%
21.15%
3.78 (2.25)
4.16 (4.14)

28.61 (6.34)
16.88%
5.72%
4.11 (2.24)
5.80 (3.36)

3.76 (2.32)

3.62 (2.45)

3.07 (2.53)

2.60 (2.57)

3.13 (2.34)

5.00 (3.31)

.30%
.15 (1.13)

1.24%
.73 (2.63)

3.35%
.97 (2.75)

5.89%
.40 (1.78)

3.03%
.39 (1.98)

3.76%
.52 (2.07)

2.43 (.57)
1.04 (.15)
.20 (.27)

2.60 (.42)
1.08 (.19)
.25 (.26)

2.24 (.52)
1.20 (.27)
.32 (.27)

2.32 (.53)
1.20 (.31)
.31 (.33)

2.76 (.37)
1.08 (.21)
.19 (.27)

2.37 (.45)
1.19 (.26)
.28 (.26)

.04 (.11)

.07 (.13)

.14 (.16)

.12 (.18)

.07 (.14)

.13 (.16)

3.68 (1.56)

3.75 (2.15)

4.09 (1.85)

1.08 (1.28)

3.96 (2.16)

2.79 (1.65)

Note. Smoker refers to those who smoked daily or occasionally. Drinking alcohol refers to those who drank alcoholic beverages at
least once every month. Dieting refers to the number of servings of fruit or vegetables participants had in a typical day. Physical
activity time refers to the total duration of physical activity of any intensity during work, transportation, or leisure time participants did on average in a typical day. Sedentary behavior refers to the number of hours participants spend in sitting or reclining in
a typical day.
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1 = ‘‘yes’’), and they were further asked about
whether they experienced the symptoms of depression based on DSM-IV (e.g., loss of appetite, difficulties of concentrating, thinking of death or suicide,
etc.) [2] for more than two weeks and during most
of the day. The number of depressive symptoms
participants reported was then counted.

2.2.3. Emotional status
A daily reconstruction method was used to assess
participantsÕ emotion experienced in their daily
activity [22]. Participants were given a list of 23
different categories of activities (e.g., working,
shopping, chatting with someone), and were asked
to recall the emotions they experienced during
these activities (if they had) in the previous day.
For each activity, participants evaluated the extent
to which they experienced positive emotions (i.e.,
calmness and enjoyment), and negative emotions
(i.e., worried, rushed, irritated, depressed, and
stressed) on three-point Likert scales ranging from
1 (not at all) to 3 (very much). The score of each item
was averaged across all activities reported, and then
the mean score of all positive emotions was taken as
the overall positive emotion, and that of all negative
emotions as the overall negative emotion. The
internal score reliability of the averaged scores of
positive emotion (a = .88) and negative emotion
(a = .88) was acceptable.

2.2.4. Affective variability
Affective variability scores were computed based
on previous literature [16,23]. Specifically, overall
positive emotion and negative emotion indexes
were computed by taking the averaged scores of
the corresponding items for each activity. The
affective variability scores were computed by the
standard deviation of overall positive emotion, or
overall negative emotion across different activities. As it was not possible to compute affective
variability for participants who reported emotions
for fewer than two daily activities (3.02% for negative emotion; 2.93% for positive emotion), these
values were input as missing data, which were
replaced by the mean value of affective variability
for each country.

2.3. Analysis
Hierarchical regression analyses were conducted to
investigate whether emotional status and affective
variability were predictive of depression across cultures. In the baseline model (Step 1), all the demographic variables, such as gender, age, marital
status, level of education, household income, cigarette consumption, alcohol consumption, diet, and
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physical activity and sedentary behavior, were
included as independent variables. In Step 2,
positive emotional status, negative emotional
status, positive affective variability, and negative
affective variability were included as independent
variables together with the variables in Step 1. In
Step 3, the effect of culture on depression was
examined by adding six dummy-coded variables as
independent variables on top of Step 2, including
China (0 = not China; 1 = China); Ghana (0 = not
Ghana; 1 = Ghana); India (0 = not India; 1 = India);
Mexico (0 = not Mexico; 1 = Mexico); South Africa
(0 = not South Africa; 1 = South Africa); and Russia
(0 = not Russia; 1 = Russia). In Step 4, the interaction terms between culture and emotional status
or affective variability were added to Step 3 as
additional independent variables. The interaction
terms were the cross products of the dummy
variables for culture and the z-scores of each
emotional status or affective variability variable.
For the dichotomous dependent variable (i.e.,
whether or not the participant had received a diagnosis of depression), the hierarchical logistic
regression model was used for Step 1 to Step 4.
For the continuous dependent variable, that is
depressive symptoms, hierarchical linear regression was employed. Post-hoc regression analyses
further tested the effect of emotional status and
affective variability on the dependent variables
when controlling for the demographic variables
(Step 2) independently for each country.

3. Results
3.1. Preliminary analysis
Table 1 presents the descriptive analysis of the
major variables for each country. Zero-order correlations between the study variables, including the
emotional-related variables, depression-related
variables, and the demographic variables are also
presented in Table 2. Results indicated that all
demographic variables formed significant associations with either one or more of depression-related
variables and the emotional-related variables. Even
though the strength of associations was relatively
weak, some interesting relationships emerged.
Depression and depressive symptoms formed significant positive relationships with (female) gender,
age, BMI (the negative correlation with depressive
symptoms excepted), and sedentary behavior
(depression excepted). These variables also formed
negative associations with dieting, and physical
activity. Positive emotion was positively associated
with education level, income quintile, BMI, and dieting. Negative emotion and both types of affective

Correlation matrix.

1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Pos Emotion
Neg Emotion
Pos Affective-V
Neg Affective-V
Depression
Depression-sym
Country
Gender
Age
Marital Status
Education Level
Income quintile
BMI
Cigarette-Consum
Alcohol-Consum
Dieting
Physical Activity
Seden-Behavior

2

3

4

5

6

1
.20**
.65**
.16**
.29**
.02**
.06**
.07**
.04**
.00
.05**
.03**
.02**
.03**
.18**
.01
.02

1
.35**
.02**
.07**
.00
.03**
.07**
.00
.01*
.04**
.04**
.00
.02**
.13**
.03**
.01

1
.11**
.20**
.00
.06**
.11
.02**
.01
.04**
.04**
.02**
.03**
.19**
.00
.01*

1
.23**
.01**
.04**
.02**
.04**
.01
.01*
.03**
.00
.01
.06**
.02*
.03**

1
.03**
.05**
.04**
.08**
.04**
.02**
.05**
.03**
.02**
.12**
.03**
.03**

7

8

9

10

11

12

1
.23**
.05**
.04**
.02**
.01
.00
.09**

1
.08**
.01*
.01**
.08**
.04**
.00

13

14

15

16

17

18

1
.09**
.02**
.04**
.02**

1
.06**
.05**
.01

1
.02*
.05**

1
.01

1

1
.38**
.26**
.29**
.08**
.10**
.17**
.05**
.06**
.01
.08**
.10**
.10**
.02**
.02**
.10**
.04**
.06**

1
.04**
.11**
.16**
.07**
.01*
.12**
.08**
.02**
.23**
.04**
.03**

1
.09**
.23**
.04**
.02**
.08**
.19**
.20**
.05**
.13**
.00

1
.37**
.14**
.09**
.10**
.04**
.00
.05**
.09**
.19**

1
.06**
.12**
.05**
.03**
.04**
.10**
.05**
.11**

1
.07**
.01**
.03**
.01
.04**
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Table 2

Note. Pos = positive; Neg = negative; Affective-V = affective variability; Depression = clinically diagnosed with depression; Depression-sym = number of depressive symptoms; Gender = 1
(male), 2 (female); Cigarette-Consum = cigarette consumption; Alcohol-Consum = alcohol consumption; Dieting = number of servings of fruit or vegetables consumed in a typical day;
Seden-Behavior = sedentary behavior.
*
p < .5 at 2 tailed.
**
p < .01 at 2 tailed.
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variability were negatively associated with income
quintile, BMI, alcohol consumption, and dieting.
Therefore, the effects of all of these demographic
variables were controlled when conducting the
regression analyses.

3.2. Hierarchical logistic regression
In Step 1, a few demographic variables, such as
gender, age, income quintile, and dieting, formed
significant associations with depression. When
emotional-related variables were regressed on
the dependent variables in Step 2, depression was
positively linked to negative emotion, and was negatively related to positive emotion and positive
affective variability. When the dummy variables
representing each country were inserted into the
model in Step 3, depression was negatively predicted by China national membership, suggesting
that Chinese participants tended to report a lower
rate of depression. When the interaction terms
between country and emotional-related variables
were entered in Step 4, India had significant interaction with negative affective variability on the
prediction of depression. In summary, the full
logistic regression models in Step 4 explained a
small to moderate proportion of variance of
depression (19.90%).

3.3. Hierarchical linear regression
In Step 1 of the hierarchical linear regression analysis, gender, age, marital status, BMI, and dieting
predicted depressive symptoms significantly. In
Step 2, negative emotion formed a positive association with depressive symptoms as expected. In
Step 3, when the dummy variables representing
the countries were inserted as independent
variables, China, India, and South Africa national
membership were significant negative predictors
of depressive symptoms. In Step 4, a number of
significant interactions between the emotionalrelated variables and the dummy variables of
the country were established. China and Russia
national membership interacted significantly with
negative emotion on their prediction of depressive
symptoms. Mexico national membership interacted
significantly with positive affective variability.
Finally, Ghana national membership significantly
interacted with all the emotional-related variables
in the prediction of depressive symptoms. The full
linear regression model in Step 4 explained 8.70%
of variance of depressive symptoms. Table 3
displays the parameter estimates and the effect
sizes of the regression models.
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3.4. Post-hoc regression analyses
The significant interaction terms indicated that the
pattern of relationships between the emotionalrelated variables and the depression-related variables was different across the countries. Negative
emotion was a positive predictor of depressive
symptoms in all countries except in the sample
from Ghana, and the strength of prediction was
smaller in the sample from China than in the
samples from other countries with significant
regression coefficients. Negative affective variability was positively related to depression in India, but
not in other countries.
Other significant parameter estimates in the
post hoc regression analyses were of interest, even
though their related interaction terms were not
significant in the hierarchical regression model.
For instance, depression was associated with
negative emotion in the samples from India,
Mexico, and Russia, but the corresponding associations in other countries were not significant. See
Table 4 for the full statistics of the post hoc
parameter estimates.

4. Discussion
The present investigation was the first to examine
the effects of emotion and affective variability
on depression in samples from six developing countries. The findings provided additional evidence on
the relationships between emotional-related variables and depression when controlling for the
effects of other health-related variables (e.g.,
BMI, physical activity, cigarette smoking, and alcohol consumption), and might provide additional
evidence to compare with data from Western countries [8,17,18,20]. In general, results were in line
with previous studies that negative emotion was
associated with a higher risk of depression while
positive emotion was associated with a lower risk
of depression, and, moreover, negative and positive affective variability were negative predictors
of depression [5,6,11,17]. In addition, cross-cultural differences were observed in which participants in the China and Ghana samples were less
likely to report depression as compared with other
regions. Cross-cultural difference was observed in
the relationships between emotion, affective variability, and depression, which confirmed the argument that the findings from Western countries
about depression could not be generalized to people from other countries [8,20,21,24]. These findings clearly showed that the predictive power of
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Parameter estimates in the hierarchical regression model.

Depression Exp (B)

Depression-sym b

Step 1

Gender
Age
Marital Status
Education Level
Income quintile
BMI
Cigarette-Consum
Alcohol-Consum
Dieting
Physical Activity
Sedentary Behavior

1.62
1.01*
1.14
1.03
1.17**
1.00
1.00
1.00
.83**
1.00
1.00

.06**
.08**
.04**
.02
.00
.05**
.01
.01
.09**
.02
.00

Step 2

Pos Emotion
Neg Emotion
Pos Affective-V
Neg Affective-V

.48**
5.00**
.51*
1.87

.03
.22**
.00
.00

Step 3

China
Ghana
India
Mexico
South Africa
Russia

.06**
.54
1.05
1.98
.81
1.27

.09**
.01
.04*
.00
.01
.07**

Step 4

China X Pos Emotion
China X Neg Emotion
China X Pos Affective-V
China X Neg Affective-V
Ghana X Pos Emotion
Ghana X Neg Emotion
Ghana X Pos Affective-V
Ghana X Neg Affective-V
India X Pos Emotion
India X Neg Emotion
India X Pos Affective-V
India X Neg Affective-V
Mexico X Pos Emotion
Mexico X Neg Emotion
Mexico X Pos Affective-V
Mexico X Neg Affective-V
South Africa X Pos Emotion
South Africa X Neg Emotion
South Africa X Pos Affective-V
South Africa X Neg Affective-V
Russia X Pos Emotion
Russia X Neg Emotion
Russia X Pos Affective-V
Russia X Neg Affective-V

1.98
1.16
1.74
1.30
4.00
.60
1.77
2.24
.86
1.00
1.04
1.56*
1.05
1.22
1.36
1.15
1.01
1.06
1.66
1.48
.96
.90
.89
.68

.01
.08**
.02
.03
.07**
.06**
.04*
.05*
.01
.00
.02
.00
.01
.02
.03*
.01
.00
.05
.02
.03
.02
.04*
.01
.02

Step 1
(df = 11)
Step 2
(df = 15)
Step 3

R2
R2

**

Chi-Squares
88.51**
.06
211.21**
.15
256.31**

F-value
12.78**
.02
30.29**
.06
26.12**
(continued on next page)
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Table 3 (continued)

(df = 21)
Step 4
df = 45

2

R

R2

Depression Exp (B)

Depression-sym b

.18
284.53**
.20

.07
15.91**
.09

Note. Pos = positive; Neg = negative; Affective-V = affective variability; Cigarette-Consum = cigarette consumption; Alcohol-Consum = alcohol consumption; Dieting = number of servings of fruit or vegetables consumed in a typical day. Nagelkerke R2 Square
was used to reflect the explained variance of the logistic regression models. The parameter estimates for the variables presented in
the previous model were omitted for clarity.
* p < .5 at 2 tailed.
** p < .01 at 2 tailed.

emotion and affective variability on depression
varied across the countries.

people afflicted with depression, but could also
moderate the strength of association between
emotion and depression.

4.1. Emotion and culture
4.2. Affective variability and culture
Negative emotion was generally a significant positive predictor of depression and depressive symptoms, but there were some variations in the
corresponding association between the six countries. Specifically, depression was associated with
negative emotions in India, Mexico, and Russia,
but the corresponding associations in other countries (China, Ghana, and South Africa) were not significant. Indeed, the odds ratios of China and Africa
were high, so the non-significant findings might be
due to the higher measurement error resulting
from relative fewer proportion of people that
reported a history of depression in these countries
in comparison with the other countries (also see
the limitation section). However, the result patterns were more consistent with the prediction
for depressive symptoms. For example, negative
emotion predicted depressive symptoms in all
countries except Ghana, and the corresponding
parameter estimate was also small in China. This
might be due to the fact that Ghana has one of
the lowest proportions of people afflicted with
depression, with the lowest proportion being found
in China [25]. A lower risk of depression might have
attenuated the association between negative emotion and depression. Similarly, previous studies
showed that Russia had a notably higher incidence
of depression [8], and indeed it was found that the
strength of the relationship between negative emotion and depressive symptoms in China and Russia
was respectively the lowest and the highest among
all countries. Taken together, these findings illustrate that negative emotion tends to form a weak
link with depressive symptoms in countries with a
lower incidence of depression, but the link might
be stronger in other countries with a higher incidence of depression. It appeared that culture
might not only be related to the proportion of

Positive affective variability was a negative predictor of depression, which was in agreement with this
hypothesis and the findings of a previous study
[18]. Similarly, it was consistently found that negative affective variability was a positive correlate
of depressive symptoms in all countries, which
again supported the literature on the detrimental
effects of negative affective variability on health
and well-being [4,5]. Negative affective variability
significantly interacted with India national membership in the prediction of depression, and it significantly interacted with Ghana national
membership in the prediction of depressive symptoms. These interactions, as indicated from the
post hoc tests, revealed that the association of
negative affective variability and the risk of
depression was higher in India and lower in Ghana
compared with the samples from other countries.
Participants in the sample from India appeared to
be more likely to have depression when they experienced negative affective variability, and participants from the sample from Ghana appeared to
be less likely to report depressive symptoms when
they experienced negative affective variability.

4.3. Limitations
This study has numerous strengths including a large
sample size from multiple national groups with
appropriate measures of emotional status, depression, and demographic variables fit for the purpose
of testing their hypotheses of emotional variability.
The study is not, however, without limitations and a
few are highlighted so that the value of the findings
can be put into context. This was a cross-sectional
study with a correlational design, so it was not possible to make an inference of causal relationships
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Post-hoc parameter estimates by country.

China
Depression

Depression-sym

Positive Emotion (OR)
Negative Emotion (OR)
Positive Affective Variability (OR)
Negative Affective Variability (OR)
R-Squared
Positive Emotion (b)
Negative Emotion (b)
Positive Affective Variability (b)
Negative Affective Variability (b)
R-Squared

2.95
14.65
1.46
.67
.20
-.06*
.12**
.08**
.15**
.04

Ghana

India

Mexico

South Africa

Russia

5.47
.26
.87
102.45
.26
.08**
.01
.02
.07*
.07

**

.20
33.09**
1.06
.05
.67
-.06
.27**
.08
.15*
.21

.48
57.38
.96
3.84
.45
-.21**
.34**
.17**
.25**
.20

.42*
3.14*
1.14
.15
.11
-.20**
.36**
-.02
.17**
.16

.32
4.75**
1.12
2.78*
.19
-.07**
.21**
.01
.13**
.06

Note. Depression = clinically diagnosed with depression; Depression-sym = number of depressive symptoms. The parameter estimates for the demographic variables are omitted from this table for clarity. The parameter estimates where significant interactions terms between the emotional-related variables and the country were present in the hierarchical regression model were bold.
*
p < .5 at 2 tailed.
**
p < .01 at 2 tailed.

between depression and emotion-related variables
[26,27]. Also, responses on the self-reported measures of depressive symptoms could be subject to
social desirability and memory bias. This might be
one of the reasons why the depression rate reported
in China in the present study was lower than previous
studies using other clinical measures of depression
[25]. The single item about depression only
reflected participantsÕ medical history of depression, but it did not include any information on the
time of diagnosis, duration, severity of the disease,
or current ongoing treatment. This measure should,
therefore, only be regarded as a retrospective
assessment of depression, and its measurement
error could be heightened due to the individualsÕ
variation of the treatment or recovery status [28].
In addition, when cross-cultural differences
were evaluated in the relationships between emotion or affective variability and depression,
dummy-coded variables and interaction terms
were used. Although this method simultaneously
and parsimoniously carried out the analysis for
the central research questions of the study while
controlling for an appropriate number of important
demographic variables, the analysis that was
employed did not specifically make a pairwise
comparison of the effects of emotion or affective
variability between each pair of countries, so the
results were only able to reflect how the effects
of one country differed from those of all other
countries. Similarly, there were no data from a
developed country for a direct comparison
between developing countries and developed countries. Therefore, it is important for future studies
to use a nationally representative sample of a
developed country (e.g., the United Kingdom or
the United States) to make a comparison against

these developing countries in terms of the effects
of emotion and affective variability on depression.
Finally, the samples in this study were generally
older adults with a low educational level, and there
existed some variations in terms of personal characteristics (e.g., age, marital status, BMI) and lifestyle factors (e.g., smoking and drinking, physical
activity, and sedentary behavior) between the six
countries. Although the effects of these potentially
confounding variables were statistically controlled,
the generalizability of the study findings could be
restricted as a consequence, so results should be
interpreted with this advisory in mind.

5. Conclusion
In this cross-cultural investigation of the effects of
emotion and affective variability on depression
among six developing countries (China, Ghana,
India, Mexico, South Africa, Russia), it was found
that culture was not only a factor associated with
the incidence of depression, but it could also be
related to the degree to which emotion and affective variability were linked to the experience of
depression or depressive symptoms.
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