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CULTURE AND DEPRESSION: A META-ANALYSIS
Abstract

Cultural differences in the prevalence and symptomatology of depression have been well
documented. Eastern samples typically display lower prevalence rates of depression coupled
with greater reporting of somatic symptoms, while Western samples have higher prevalence

rates and report more psychological symptoms. Scholars have argued that both collectivism
and economic factors might explain these cultural differences. Less emphasis has been placed
on cultural differences of depression levels, and whether dimensions of cultural variability and
country-level factors can explain any observed differences. This study reports a cross-cultural

meta-analysis of studies using the Zung Self-Rating Depression Scale (SDS), examining mean
scores of the SDS across 89,989 individuals from 30 countries. As expected, clinical samples
showed higher depression scores compared to general population samples. Notably, income

inequality (indexed by the Gini index) was weakly related to SDS scores, with higher levels of
depression observed in nations with lower levels of inequality. In addition, SDS scores were
not related to measures of collectivism. The results suggest that while economic factors do
influence depression levels in a given society, differences in the emphasis societies place on

the interdependence between individuals and the group do not exert any influence.
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Culture and Depression: A Cross-Cultural Meta-Analysis of the Zung Self-Rating Depression
Scale

According to Kline (1964) depression has resulted in more human suffering than any
other disease affecting humankind. The World Health Organisation (WHO) has stated that
depression is the fourth leading cause of disability worldwide, and predicts that by the year
2020 depression will be the second (WHO, 2002). Despite this, information on the prevalence
of depression and its correlates does not exist for most countries (Kessler & Bromet, 2014).
In addition, depression is often under diagnosed in many countries, particularly amongst ethnic
minorities (Ahmed & Bhurga, 2007). As such, there is a need for a better understanding of
depression from a more culturally appropriate standpoint, without relying on ‘Western’
conceptions of depression and treatment.

The definition of depression varies across cultures making depression difficult to
identify or treat in cultures outside of a Western context (Tanaka-Matsumi & Marsella,
1976).0One issue with the diagnosis of Depression is that the term “depression” holds multiple
meanings. The most commonly used meaning is a particular feeling, but depression can also
refer to a mental illness, and even a symptom of that illness. As such, it is important to note
that Major Depressive Disorder (MDD) exists on a spectrum, with normal levels of depression
being described by the commonly used definition and more serious levels being referred to as
the mental illness that interferes with normal everyday functioning for extended periods of
time, with significantly stronger and much more adverse effects (Smith et al., 2003).

This paper will distinguish between the spectrum of depression (hereafter referred to as
depression) and clinically significant levels of depression (hereafter referred to as MDD).

Moreover, Beck and Alford (2009) cautioned that simply thinking of depression as a

mood disorder is misleading as there are many other symptoms of MDD, and that in some

cases a patient may have depression without a change in mood presenting as a symptom.
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They argue that there are multiple other components of depression, and it is unknown
whether these components are organised in a hierarchical fashion, with some components
being more important than others, or if these components all stem from some unknown
process.

This variety in the symptoms of depression is partially demonstrated by the criteria for
clinical depression outlined in the Diagnostic and Statistical Manual of Mental Disorders (5th
ed.) (American Psychiatric Association):

A. Five (or more) of the following symptoms have been present during the

same 2-week period and represent a change from previous functioning; at

least one of the symptoms is either (1) depressed mood or (2) loss of

interest or pleasure.

1. Depressed mood most of the day, nearly every day, as indicated by either
subjective report (e.g., feels sad, empty, or hopeless) or observation made
by others (e.g. appears tearful). (Note: In children and adolescents, can
be irritable mood.)

2. Markedly diminished interest or pleasure in all, or almost all, activities
most of the day, nearly every day (as indicated by either subjective
account or observation).

3. Significant weight loss when not dieting or weight gain (e.g., a change of
more than 5% of body weight in a month), or decrease or increase in
appetite nearly every day.

4. Insomnia or hypersomnia nearly every day.

5. Psychomotor agitation or retardation nearly every day (observable by
others; not merely subjective feelings of restlessness or being slowed

down.
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6. Fatigue or loss of energy nearly every day.

7. Feelings of worthlessness or excessive or inappropriate guilt (which may
be delusional) nearly every day (not merely self-reproach or guilt about
being sick).

8. Diminished ability to think or concentrate, or indecisiveness, nearly

every day (either by subjective account or as observed by others).

9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal
ideation without a specific plan, or a suicide attempt or a specific plan for
committing suicide.
B. The symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning.
C. The episode is not attributable to the physiological effects of a substance or
another medical condition. (p. 161-162)

There are also differences in how depression is conceptualised across cultures
(Marsella, 1980). Tanaka-Matsumi and Marsella (1976) argued that while cultures may have
words that describe similar experiences to what is commonly known as depression, the
connotative meanings of these words can be quite different.

In particular, Tsai and Chentsova-Dutton (2002) described three ways that the
Western conceptualisation of MDD is distinct from other conceptualisations. First, it
emphasizes positive emotions and feeling good about oneself; these are considered healthy
ways of being in Western cultures, but this may not be culturally universal (Lutz, 1985).
Second, the Western view of the individual as an independent being may lead to symptoms of
depression being attributed to internal factors (Lewis-Fernandez & Kleinman, 1994).
However in collectivistic cultures, where the self is seen as interdependent, these symptoms

may be attributed to interpersonal factors. Finally, they argue that current conceptualizations
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focus on depression being a disease of the mind, reflecting the Western assumption that the

mind and body can be treated as separate (Lewis-Fernandez & Klienman, 1994).

In most non-Western cultures, the mind and body are seen as connected and related much more
strongly toone another (Tsai & Chentsova-Dutton, 2002).These conceptual differences make
studying depression across cultures quite difficult and may explain the recorded cultural
differences in not only the prevalence of depression but also its symptomatology.

Depression is a Global Issue

Despite the conceptual differences, MDD is still a culturally universal issue as “even
among those cultures not having conceptually equivalent terms, it is sometimes possible to
find variants of depressive disorders similar to those found in Western cultures” (Marsella,
1980, p. 274). However the actual prevalence of depression in any given country, even at a
clinical level, is difficult to determine.

There are multiple studies investigating MDD prevalence (e.g., Andrade et al., 2003;
Ferrari et al., 2013; Moussavi et al., 2007; Weissman, 1996), but they vary in terms of
countries selected, methodology, and even the measurement tools used to assess the
participants. This variance leads to a wide array of different (and arguably unreliable)
prevalence data amongst countries, implying that this wide variability in prevalence between
countries may be partially due to substantive, measurement and study design factors rather
than reflective of differences across cultures (Kessler & Bromet, 2013). This variance also
makes it difficult to investigate protective (or harmful) factors associated with depression.

In addition while many studies investigate a wide range of countries that represent
most of the regions in the world (i.e. the WHO World Health Survey, Moussavi et al., 2007),
there is a wealth of data on depression in some regions, and a significant paucity in others.

This inequality in the amount of data is not only found in the WHO World Health Survey or
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Moussavi et al.’s (2007) work, but rather is indicative of a larger theme in the academic
community. Essentially, depression is typically investigated in wealthier, Western nations

(Henrich, Heine, & Norenzayn, 2010). There is a shortage of information on the prevalence,
the symptomatology and even the conceptualization of depression in poorer, less developed

nations.

Despite the issues in quantifying MDD, one notable pattern is evident. MDD appears
to be less prevalent in Asian countries than in Western countries (Chiu & Hickie, 2004; Tsai
& Chentsova-Dutton, 2002). This pattern has been demonstrated through multiple studies
finding that an Asian country had the lowest prevalence of MDD; including China (Kessler et
al., 2004), Taiwan (Weissman et al., 1994), Japan (Andrade et al., 2003; Ferrari et al., 2013;
Kessler et al., 2010) and South Korea (Hwu & Compton, 1994). This has been found not only
in the general population, but also in student and geriatric samples (Chen, Copeland, & Weit,
1999; Crittenden, Fugita, Bae, Lamug, & Lin, 1992). These studies used a variety of
measures and methodologies and as such it appears that, regardless of methodological factors,
Asian cultures typically have lower prevalence than the rest of the world. However, even
amongst these studies there is variance in prevalence data, reflecting the difficulty of
attempting to truly gauge which country has the highest or lowest prevalence of MDD.

While the large scale cross-cultural studies discussed above investigate the prevalence
of clinical level depression in different cultures, there is a shortage of research investigating
the level of depression using general population samples on such a large scale. This is another
limitation to the study of MDD cross-culturally, as a) individual cultures may have higher or
lower non-clinical levels of depression in the general population, b) this data would also help

to track whether people are becoming more or less depressed over time, and c¢) subclinical

symptoms of depression are even more common than clinical level MDD and have been shown
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to have profound negative implications for functioning (Kessler, Zhao, Blazer, & Swartz, 1997).

Simply investigating the prevalence of MDD does not address these limitations.
Cultural Differences in Depressive Symptomatology

In addition to cultural differences in the prevalence of MDD, the extant literature has

found that cultures may also exhibit different symptoms of depression (Thornicroft &
Sartorius, 1993; Jackson-Triche et al., 2000; Hwu & Compton, 1994; Yen, Robins, & Lin,
2000). Multiple studies have reported that patients in non-Western cultures or in developing

countries, such as some Asian or African nations, report somatic symptoms more often and

deny psychological symptoms more frequently than patients in Western cultures (Bhatt,
Tomenson, & Benjamin, 1989; Brown, Schulberg, & Madonia, 1996; Mezzich & Raab,
1980). One possible explanation is that patients from less developed nations are less willing
to express their distress emotionally and instead express it physically (Simon et al., 1999).
In contrast to this, some data suggest that there is little to no cultural difference in
symptoms of depression with somatic symptoms of depression being present in many
countries (Simon et al., 1999). Multiple studies have found that the reporting of somatic
symptoms in Western cultures is widespread (Bhatt, et al., 1989; Escobar, Gomez & Tuason;
1994; Ebert & Martus, 1994) and there is a similar balance in psychological and somatic
symptoms in both Western and non-Western cultures (Cheng, 1989). Furthermore, the World
Health Organisation’s (1983) report investigating depressive disorders in different cultures
found that more than 76% of the depressed patients studied reported core depressive
symptoms that are consistent with the Western definitions of depression; however 40% of patients
displayed other symptoms, such as somatic complaints and obsessions, which were not
consistent with the Western conceptualization. This supports the argument that the core

symptoms of depression, including emptiness, loss, and helplessness, are universally
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experienced (Shweder, 1985); but non-core symptoms may be experienced differently across

cultures. As such, despite inconclusive research into cultural differences of depression, most

psycholosts agree that while the symptoms and conceptions of depression differ between

cultures, similarities in depressive symptoms do exist (Thornicroft & Sartorius, 1993).

Another factor that may explain cultural differences is the social stigma of having a
mental illness, which might influence the expression of the illness with some cultures being
much more likely to express depression somatically, or to deny having depression at all
(Parker, Gladstone & Chee, 2001). For example Raguram et al. (1996) found that reports of
symptoms from patients in India may differ due to the stigma attached to some symptoms,
with somatic symptoms being less stigmatized. This is consistent with Parker et al.’s (2001)

findings amongst Chinese patients.

Difterences in the level of depression have also been established across cultures (van
Hemert, van den Vijver & Poortinga, 2002) with Asian cultures not only having lower
prevalence of MDD but also typically having lower levels of depression than Western
samples (Bland, 1997; Sato & Takechi, 1993; Yen et al., 2000). These studies
typically use cultural or indigenous psychological approaches to investigate one or a few
cultures when examining the effect that culture has on depression. This methodology enables
greater depth and insight into how culture interacts with depression, and is useful in mapping
the symptomatology of depression across cultural groups, but lacks a more global focus
which would allow examination of pan-cultural aspects of depression. Furthermore, such
cross-cultural comparisons tell us relatively little about depression globally. For example
Chinese participants have been shown lower rates of depression on average than that of
Americans (Yen et al., 2000). However, this does not tell us much about why the levels of

depression differ. The lack of a broader, global focus creates a mass of relative relationships
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between a few cultures with no comprehensive understanding of where each culture fits on

a global scale.

Thus a pressing concern in the field of psychology is whether or not the cultural
differences in the level of depression are reported when examining cultures with a global

focus.
Hypothesis 1: There will be significant differences in the mean levels of

depression across cultures.
Current Theories on Cultural Differences in Depression

Why do these cultural differences exist? Though the methodological issues outlined
previously are a possible explanation, there are also important theoretical accounts of cross-
cultural differences in depression that must be investigated. This study focuses on two of

these accounts: the influence of collectivism and contextual, economic factors.
Individualism — Collectivism

Hofstede (2001) describes individualism/collectivism as a continuum with
individualism being opposed to collectivism. These terms “describe the relationship between
the individual and the collectivity that prevails in a given society” (Hofstede, 2001, p. 209).
In individualistic cultures the ties between individuals are loose, with people being expected
to look after their immediate family only. In collectivistic cultures people are integrated into
strong, cohesive in-groups, which protect and care for them throughout their life in exchange
for their loyalty and devotion to the group (Hofstede, 2001) The strong group focus, common
in collectivistic cultures, has been shown to lead to strong social ties (Sinha et al., 1994), and
these strong social ties have been shown to alleviate certain symptoms of depression
(Radford, Nakane, Ohta, Mann, & Kalucy, 1991). Indeed, people with depression often have

low levels of social ties (Tanaka-Matsumi, Seiden, & Lam, 2001).
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Besides social ties, social support and coping have been postulated as protective
factors against depression (Coyne & Downey, 1991).Cronkite and Moos (1995) argued that

social interaction may affect mental health as it reflects how engaged one is with the larger

society. Thus collectivistic countries may have lower levels of depression prevalence and
symptomatology due to their strong focus on others, and the resulting social support.

Another explanation of cultural variance in depression related to individualism-
collectivism is shame and guilt. Shame and guilt are commonly considered a central feature
of depression and are commonly used in depression scales (Kim, Thibodeau & Jorgensen,
2011). They have also been shown to be both an enduring and fluctuating feature of

depression (Ghatavi, Nicolson, MacDonald, Osher, & Levitt, 2002).

Shame and guilt are also differentially experienced across cultures (Kimura, 1967;
Rao, 1973). Jackson (1986) observed that guilt is historically associated with individualism
and with the Judeo-Christian tradition in Western cultures; however research has shown that
several Asian cultures conceptualize, experience and communicate guilt differently to

Western samples (Kimura, 1967; Rao, 1973). Sznycer et al. (2012) found that Japanese
participants were much more prone to experience shame than participants in the United States

of America (USA) or the United Kingdom (UK). These differences have also been shown in
African cultures (Sow, 1980).

Shame and guilt are considered self-conscious emotions, unlike more basic emotions
of anger, fear or happiness (Tangney & Fischer, 1995). Basic emotions should be universally
experienced across cultures (Ekman, 1992), whereas self-conscious emotions may be
experienced differently across cultures (Tangney & Fischer, 1995). This may explain the
findings of the WHO report (1983) that the core symptoms of depression (which may relate
to basic emotions) are experienced universally, and others (symptoms relating to self-

conscious emotions) vary cross-culturally.



CULTURE AND DEPRESSION: A META-ANALYSIS

A more biologically based theory on how collectivism relates to depression is the

culture-gene coevolution of collectivism and the serotonin transporter gene. Culture-gene

coevloution posits that cultural traits are adaptive and they evolve and influence not only the
physical environment but also the social one under which natural selection occurs (Boyd &
Richerson, 1985; Cavalii-Sforza & Feldman 1981). Past research has indicated that the short
allele version of the serotonin transporter is associated with increased negative emotions
(Sen, Burmeister, & Ghosh, 2004) and attentional bias toward negative information as well as
increased risk for depression (Caspi et al., 2003). It has also been shown that the prevalence
of this short allele version is higher in East Asian cultures (70-80%) than in Western cultures

(40-45%) (Gelernter, Kranzler, & Cubellas, 1997).

According to Chiao and Blinzinsky (2010) it is unclear why depression is less
prevalent in East Asia, especially given that the short allele version of the serotonin
transporter is more common there. However, they found that collectivism and the allelic
frequency of the short allele version of the serotonin transport interact to negatively predict
the prevalence of MDD and other mood disorders globally.

It is worth noting that studies which investigate cultural differences in depression and

attribute these differences to collectivism generally compare East Asian and Western

nations. However not all collectivistic cultures are alike, and indeed, not all forms of
collectivism are alike (Triandis, 2001). There are a wide variety of collectivistic cultures, and
not all of them are Asian, which begs the question: do collectivistic cultures have lower rates
of depression? Or is it due to some other cultural factor unique to Asian cultures?
Hypothesis 2: East Asian countries will have significantly lower depression

levels than other countries in the sample.

12
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Hypothesis 3: There will be a significant relationship between collectivism
and mean depression rates per country, with more collectivistic cultures exhibiting
lower rates than individualistic cultures.

Economic Factors

Urbanisation and Westernization have been theorised to have a negative effect on

mental health, and increase the levels of depression within a population (Freeman, 1988).
Blazer et al. (1985) found that participants who lived in urban areas of the United States were
significantly more depressed than those who lived in rural areas. In contrast, a study in
Indonesia found that poverty was associated with psychological symptoms, and that
participants in villages that urbanised reported fewer psychological symptoms (Bahar,
Henderson & Mackinnon, 1992).

However, these studies may not be reflective of the true reason behind the variance:
poverty. In Asian countries urban or urbanising areas may be more affluent, whereas in the
United States urban populations may be poorer than rural populations (Tsai & Chentsova-
Dutton, 2002). Poverty has been shown to be associated with depression (Patel, Araya, de
Lima, Ludermir, & Todd, 1999). As such, socioeconomic status may help explain the cross-
cultural variance in depression. In support of this argument, Comstock and Helsing (1977)
found that African Americans had higher levels of depression than European Americans, but
these differences disappeared when group differences in socioeconomic status were

controlled for.

Furthermore, Hagerty et al. (2000) found an association between skewed distributions
of national income and lower levels of happiness. In support of this, Weich, Lewis and
Jenkins (2001) found that income level and regional income inequality interacted with the
prevalence of mental disorders; with low income samples having higher prevalence of mental

disorders in regions with lower income inequality. These findings demonstrate that rather
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than just raw affluence and poverty influencing the prevalence of MDD, income inequality

may also be a valid predictor. In addition, rather than focusing on individual level economic

factor, these studies focus on possible associations between MDD and country level

economic factors.

A further country level analysis was conducted by van Hemert, et al. (2002) with a
meta-analysis of 28 countries that investigated a possible association between economic
factors and subjective well-being. Their findings indicated that higher levels of affluence
were related to lower levels of depression, however they found no significant relationship
between depression levels and income inequality.

In a large scale cross-cultural study of 23 countries, Steptoe, Tsuda, Tanaka, and
Wardle (2007) found that both Gross Domestic Product (GDP) and income inequality did
significantly relate to levels of depression. Whilst GDP was positively related to the level of
depression, they found that income inequality was negatively related to depression levels.
This latter finding supports Weich, Lewis, and Jenkin’s (2001) finding with low income
samples, namely that increased depression levels are associated with more economically
equal societies. Given these inconsistent findings, further research into how country level

economic factors influence levels of depression is needed.

Hypothesis 4: There will be a significant relationship between economic
factors and depression rates, with less wealthy cultures exhibiting higher depression
means. A negative relationship will be found between levels of depression and

income inequality.
The Current Study

The present study investigates differences in the level of depression across cultures. In

order to address methodological concerns, this study reports a meta-analysis of mean scores

14
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on a single depression measurement tool, the Zung Self-Rated Depression Scale (hereafter

referred to as SDS) developed by Zung (1965).

One of the issues discussed above is the use of different scales when determining the
prevalence of depression (Kessler & Bromet, 2013). In order to accurately assess depression
across cultures, the use of a single, well-validated measure is necessary for cross-cultural
comparisons. Therefore, this study will focus on an instrument-based meta-analysis, where a
specific instrument is selected and all studies chosen employed this instrument (van Hemert,

2003).
A literature search investigating large scale cross-cultural studies that focus on the use of
one scale to assess the level of depression revealed only two studies: Steptoe et al. (2007) and

van Hemert et al. (2002). The latter study mainly focused on the functional equivalence of the
Beck Depression Inventory (BDI) and assumed that positive affect was inversely related to
depression so as to use the BDI to investigate cross-national differences in subjective well-
being. This study did find a significant negative relationship (r = -0.45, p <.01) between
individualism and BDI scores, which surprisingly indicated that more individualistic cultures,
rather than more collectivistic cultures, had lower depression levels. Steptoe et al. (2007)
conducted a large scale study of students from 23 countries using the BDI finding
inconsistent results in terms of economic factors as mentioned above, but a similar negative

relationship between individualism and BDI scores.

It is worth noting that both studies used the BDI in order to assess depression (or an
inverse of subjective well-being). While BDI has been used cross-culturally and validated in
many countries, it was developed in the USA, Canada and the UK and as such it is reflective

of a Western conceptualisation of depression (Naughton & Wiklund, 1993). This is evident

through the cognitive focus of selected items in the BDI measure rather than somatic or

affective symptoms (Naughton & Wiklund, 1993).This indicates that the BDI may not be as

15
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accurate as the SDS when used for cross-cultural comparisons. For example Zheng et al.

(1988) found that the BDI could not be effectively applied in China as, even when translated

semantically, the items of the BDI did not fit with the Chinese conceptualisation of

depression.

The methodology employed in the present study will be loosely based on van Hemert,
et al.’s (2002) meta-analysis. However this study will use the SDS instead of the BDI as the
SDS has been used and validated in more countries (Naughton & Wiklund, 1993). Rather
than focusing on equivalence, this study will aim to synthesise the findings of past research
into cultural differences in depression in order to test the four proposed hypotheses amongst a
more varied sample than Steptoe et al.’s (2007) study. This meta-analytic approach will allow
for a broader, more global perspective on how culture relates to depression and will help us
understand cultural variance in the level of depression, its symptomatology, and possible
factors related to depression; which may even further our understanding as to which causes of
depression are culturally unique, and which are culturally universal.

Zung Self-Rating Depression Scale

The SDS is one of the most popular self-rating instruments of the symptoms of

depression and is widely used in the field of psychology (Liu, Nagata, Shono & Kitamura,
2009). It is composed of 20 items rated on a four-point Likert-type scale anchored by /ittle or
none of the time (1) to most of the time (4). The items are designed to represent three domains

of depression: mood (2 items), somatic symptoms (8 items) and psychological symptoms (10
items) (Basco, Krebaum & Ruch, 1997). The total score of the scale is calculated by

dividing the sum of the raw scores by the maximum possible score of 80, then multiplying by
100. Thus the SDS indexed score ranges from 25-100. Zung (1965) also provided cut-oft

scores: below 50 is considered in the normal range with some depressive symptoms but at a

non-clinical level, 50-59 indicates mild clinical level depressive symptoms, 60-69 indicates
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moderate clinical level depressive symptoms, and 70+ indicates severe depressive symptoms.

Multiple studies have demonstrated that the SDS can effectively differentiate between

depressed and control samples (Shapley, Bitsika, & Christie, 2013).

The SDS items were constructed based on clinical diagnostic criteria and several
studies have demonstrated the reliability and validity of the SDS for measuring depressive
symptoms (Agrell & Dehlin, 1989; Gabrys & Peters, 1985). In addition this scale serves very
well to measure the intensity of depression and depressive symptoms regardless of the
diagnosis (Coyne, 1976). As such, high scores are not interpreted as diagnostic but rather as

indicating the presence of clinical level symptoms (Zung, 1965; Passik et al., 2000).

As mentioned above, the academic focus on the prevalence of MDD is flawed due to
a lack of insight into subclinical symptoms. This limitation is partially addressed by the
SDS’s focus on the intensity of the depressive symptoms rather than on diagnosis. A scale
that focuses on the symptoms and their intensity would allow for more accurate investigation
into the subclinical symptoms of depression present in the general population.
In terms of cross-cultural validity, the SDS has been validated and its factor structure
analysed in different languages (Chida, Okayama, Nishi & Sakai, 2004; Fountoulakis et al.,
2001) and in diverse populations (Passik et al., 2000; Powell, 2003; Schrag et al., 2007).
Translated versions have been used effectively with multiple Asian populations (Chen &
Narsavage, 2006; Ward, Leong & Low, 2004; Chida et al., 2004; Xia, Xu, Hollon, and
Zhang, 2014) which showed good reliability and convergent validity with other depression
scales. Further versions have been used and validated in Greek (Fountoulakis et al., 2001),
Italian (Trento et al., 2012), and Nigerian populations (Okulate & Jones, 2002) as well as
many other cultural groups (Diegas & Cardoso, 1986; Aradilla-Herrero, Tomas-Sabadodo &

Gomez-Benito, 2014; Krupitsky et al., 2002; van Peski-Oosterbaan et al., 1995).

17
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Method
Sample of Studies

The literature search focused on the studies that cited the Zung (1965) article in which
the Zung Self-Rating Depression Scale (SDS) was originally published. An online search was
conducted in the PsycInfo database to identify studies to be included in the meta-analysis.
The initial search yielded 2,340 results on August 14, 2015. A secondary search was
conducted on the Scopus database yielding 4,085 results on March 17, 2016.

Selection Criteria

The resulting studies were then screened according to two inclusion criteria: (a) the
study used the full length SDS in empirical research, and (b) the study reported the means,
standard deviations, sample sizes, and the country the study was conducted in. In order to
make the meta-analysis more representative of the general population an inclusive policy was
adopted regarding the type of sample, meaning that no a priori exclusion criteria was used for
the type of sample in the resulting studies.

After removing duplicates, studies that did not include the necessary information, and
studies that used an alternate version of the SDS, a total of 150 studies were identified and

coded. Details for the samples included in the meta-analysis can be found in Appendix A.

Moderators

The coding of each study included the following variables: the author(s), the year of
publication, the country the study was carried out in, the sample size, the type of sample (e.g.
students, clinically depressed, general population, elderly (70+), etc.), the percentage of
males in a sample, mean age, maximum and minimum age where available, the raw mean
score on the SDS, the indexed mean score on the SDS, the standard deviation, the language

of the scale in each study, and the male and female mean scores and standard deviations on the

18
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SDS where available. Studies with more than one unique sample were coded using the

same study number, with a different identification number for each unique sample.
Country-Level Moderators

Collectivism: Individualism-collectivism scores for each country were obtained from
Hofstede’s (2001) Individualism-Collectivism measure which assesses where a country lies
on the individualism-collectivism spectrum and rates whether people’s self-image is defined
in terms of “I”” or “We”. The score ranges from 0 to 100 with 0 being absolutely
collectivistic, and 100 being absolutely individualistic. Data for each country’s Collectivism
score was taken from Hofstede’s website. However Brewer and Vanaik (2010) argue the
Hofstede’s Individualism-Collectivism score only measures one facet of collectivism, and
that the variable should in fact be relabeled as Self-Orientation vs Work-Orientation.

In order to counter Brewer and Venaik’s (2010) concern about Hofstede’s (2001)
measure of Individualism-collectivism, other measures of collectivism developed by the
GLOBE project (House et al., 2004) were used. The GLOBE project splits the measure of
collectivism into two components. While Institutional Collectivism measures how much
organizational and societal institutional practices encourage and reward collective
distribution of resources and collective action, In-group Collectivism measures how much
individuals express pride, loyalty, and cohesiveness in their organizations or families (House
et al., 2004). These components were then split again into practical (as is) and value (should
be) measures, yielding four categories: In-Group Collectivistic Practices, In-Group
Collectivistic Values, Institutional Collectivistic Practices, and Institutional Collectivistic
Values.

As such, there are three distinct facets of collectivism (Self-Orientation vs Work-
Orientation, In-Group Collectivism, and Institutional Collectivism) which are each assessed

with a different scale. In order assess the two other facets of collectivism not captured by
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Hofstede’s (2001) measure a decision was made to use the In-Group Collectivistic Practices,

and the Institutional Collectivistic Practices sub-scales. The practices sub-scales were
selected over their value equivalents as practices represent actual behaviors and, as such,

were judged to be more likely to affect levels of depression.

Gross Domestic Product: GDP for each country was measured using the
International Monetary Fund’s April 2016 World Economic Outlook. Each country’s GDP
was averaged over the last 30 years, with three exceptions due to lack of data. In the case of

these exceptions (Russia, Czech Republic, and Lithuania), GDP was averaged over 20 years.

GDP per Capita: In order to further assess the impact of poverty (or affluence), GDP

per capita was also included in the analysis as this variable takes population size into account.

GDP per capita was measured using the World Bank’s database found online. Each country’s
GDP per capita was averaged over the last 30 years, except Taiwan, as the World Bank does
not measure its GDP per capita. Data for Taiwan’s 1999-2013 GDP per capita were taken
from the CIA World Factbook and were then averaged.

The Gini index: The Gini index indicates the equality (or inequality) in a society
with higher values indicating more inequality. Data on the Gini index used for calculations
were found online from Quandl. The data sources for Quandl’s statistics include the World
Bank, The United Nations, the World Health Organization, and other national and
international statistics. Scores on the Gini index vary between 0 and 1, with 0 being total
equality of income, and 1 being total inequality (one citizen receiving or earning 100% of the
income in any given country). Based on available data, this study used the rescaled version
ranging from 0 to 100 (World Bank, 2008) with 0 representing total equality and 100

representing total inequality.
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Computation of Effect Sizes

The effect size calculated was the indexed mean score of the SDS. Studies presented

their participant’s results in a variety of ways due to the indexing process. Some studies
simply reported the raw score, others followed the process laid out in Zung (1965) of dividing
the score by 80 and multiplying it by 100 in order to get the indexed score, others still only
carried out the first step and divided their mean score by 80. Indexed means were calculated

from all studies listing the raw score or the partially indexed mean.

Studies that did not indicate whether the reported mean scores were indexed or raw, were
categorised based on examination of their reported means and indexed scores computed for

those judged to be reporting raw scores. This resulted in all means falling between the indexed
score of 25 (the lowest possible score) to 100 (the highest possible score). In regards to the
clinical cut-off point of the SDS, any participant with a mean indexed score of 50 for the SDS
can be classified as having depressive level symptoms.

Country-level means for the SDS were calculated by first weighting the indexed means of each
study by the sample size of the study, and then averaging the resulting weighted means from

all samples embedded in each country.
Preliminary Data Analysis

Initial analysis revealed 25 studies with participants who had been diagnosed with
MDD. As expected, studies with clinical samples had significantly different weighed SDS
mean scores than the rest of the database (b= 20.02, p <.001) indicating that the clinical
samples had significantly higher levels of depression than the other sample types. This
supports the ability of the SDS to differentiate depressed individuals, and the clinical samples
provide known-group validity in this study. Due to this difference the data were then split

into two data files, one containing all the studies that did not have clinical samples, and one
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containing only clinical samples. Results for the non-clinical data are reported below. The

results for the clinical data can be found in Appendix B. The final clinical dataset was

significantly smaller than the non-clinical dataset, consisting of 24 studies, from 17 countries
that reported 32 unique samples with a total N of 5,214.
Analytical Strategy

In order to test cultural variation of depressive symptomatology, a mixed-effects
model was used (Lipsey & Wilson, 2001). Konstantopoulos and Hedges (2004) have shown

that random effects models give more accurate representations of meta-analytic data sets.

Mixed-effects models allow greater generalization of the findings, beyond the particular

studies and samples used in the meta-analysis (Leong & Fischer, 2011).

Mixed-effect models use the random effects model approach to consider both a subject-level
sampling error and a study-sampling error. However, unlike random effects models,
mixed-effects models also test whether variance in the effect size may be systematic,

beyond random variation found in random effects models (Lipsey & Wilson, 2001).

An initial analysis was conducted using the weighted SDS mean scores for each
country using the mean effects size macro from Lipsey and Wilson (2001) in order to assess
the heterogeneity statistic, Q. The Q statistic reflects the amount of variability among the
pooled effect sizes (in this case the weighted mean scores), with a significant O value
indicating significant variance within the pooled effect sizes (Lipsey & Wilson, 2001).

A multilevel analysis was conducted in HLM 7 (Raudenbush & Byrk, 2002), using
Full Information Maximum Likelihood Estimation (see Fischer, 2013; Fischer & Boer, 2011).
This analysis nests studies within country and as such is preferable to other meta-analytic
methods that ignore dependencies due to country (Fisher, 2013). The weighted mean for the

sample’s SDS score was entered at Level 1 as the effect size. Study-level variables such as
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the mean age of the participants, and the percentage of males in the sample were entered at

Level 2. In addition, dummy codes were used to compare the general population to different

sample types that were also entered at Level 2. An initial meta-analytic ANOVA using the

Lipsey and Wilson (2001) macro revealed that the language the scale was administered in had
no significant effect on the mean SDS score (Qbemeen = 9.63, p = .56), and therefore this variable
was not included in the multilevel analysis.

Country-level variables (collectivism, GDP, and Gini index) were entered into Level
3. Dummy codes were used once again to compare East Asian cultures with the rest of the
sample. Intra-class correlation coefficients (ICC) were calculated for significant moderators,
in order to quantify the amount of variance that is accounted for by these moderating

variables.
Results

Descriptive Statistics

The final non-clinical dataset consisted of 141 studies, from 30 countries that reported
211 unique samples with a total N of 87, 775. The overall sample size weighted mean for the
SDS was 45.88 (SE =.37; 95% CI [45.16, 46.60]). This average mean is somewhat high as
the cut-off value on the SDS for clinical level depressive symptoms is 50. However, it is
significantly lower than the average mean for the clinical sample (see Appendix B). The Q
statistic was statistically significant: Q(205) = 33921.70, p < .000. This indicated that there
was significant variance amongst the weighted SDS means sampled, which will be further
explored below. Table 1 displays the weighted SDS means, the standard deviations, the

number of studies and the number of participants for each country.

Analyses of Effect Size
The unconstrained (null) model analysis using HLM was run first. The chi-square
statistic was statistically significant at Level 1 and 2 (* (29) = 541.11, p < .001), and also at

Level 3 (¥ (29) = 78.45, p < .001), indicating that there are significant differences amongst
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the SDS means sampled both at the study level and the country level. The ICC that resulted
was 0.7988, meaning that 79.88% of the variance of the sampled means was at the study and
country levels, and 20.12% at the individual level. This statistically significant variation in
the SDS means across countries confirms Hypothesis 1.

Moderator Analyses

Level 2 Moderators: The analysis of predictors at Level 2, the study level, first
examined sample type. The results showed that samples of the general population were
significantly different to samples of hospitalised participants and patients with illnesses other
than MDD (b = 4.20, p < .05). The positive coefficient indicates that these samples of non-
MDD diagnosed patients have higher weighted SDS means (M = 48.21, SE= .04) than the

general population (M = 43.97, SE = .06).
There was no significant difference between the weighted SDS means of the general population
samples and elderly (b = 1.24, p =.65) or student samples (b =-.73, p =.58). Further calculations

revealed that sample type explained 17.86% of the variance at Level 2.

Further analysis at the study level found that the weighted SDS means were
significantly related to both the age of the participant (b= 0.07, p <.05) and the percentage of
males in the sample (b= -0.07, p <.01). Mean age was shown to account for 2.57% of the
variance, and the percentage of males in the sample accounted for 15.42% of the variance at
Level 2. These coefficients show that weighted SDS means increase with age, and that
studies with more males in the sample typically have lower weighted SDS means, indicating
that males may show less depressive symptomatology than females.

Level 3 Moderators: Dummy codes were used at the country level to compare the
weighted SDS means of East Asian cultures (Japan, China, Taiwan, Singapore, and South
Korea) to the rest of the sample. No significant differences were found (b= 3.00, p=.12),

which does not support Hypothesis 2 that Asian cultures would display lower levels of
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depression symptoms than individuals from other regions of the world. The average weighted
SDS means for the five East Asian cultures (M = 44.81, SE = .05) was statistically similar to
the average weighted SDS means for the rest of the sample (M =47.21, SE = .03).

Furthermore, weighted SDS means were not significantly related to Hofstede’s

measure of collectivism (b= -.06, p=.51). Similar non-significant relationships were found
between weighted SDS means and the two measures of collectivism chosen from the GLOBE
study (Harris et al., 2004): Institutional Collectivism Practices (b= -3.33, p=.28), and In-
group Collectivism Practices (b= -2.43, p =.19). These results are inconsistent with
Hypothesis 3 and indicate that there is no significant relationship between levels of
depression and collectivism.

Further analysis at the country level investigated Hypothesis 4 predicting a

relationship between levels of depression and economic factors. Weighted SDS means were
significantly related to the rescaled Gini index (b =-.31, p <.01) but not to GDP (b= .0003, p=.
34) and GDP per capita (b =-.00007, p = .31). This reveals a slight negative relationship
between income inequality (as indexed by the Gini index) and weighted SDS means

indicating that levels of depression are lower in countries with more income inequality.

These findings partially support Hypothesis 4 with the significant negative relationship between

the rescaled Gini index and weighted SDS means. However, the lack of a significant relationship
between weighted SDS means and either measure of GDP was not predicted. The association
observed between depression and the Gini index suggests that depression levels are more
prominent in economically equal societies. However, calculations revealed that the Gini

index only accounted for 4.07% of the variance at Level 3, implying that its explanatory

power is very weak.



CULTURE AND DEPRESSION: A META-ANALYSIS 26

Discussion

This study used a meta-analytic approach to investigate how depression varies across
89, 989 participants from 150 studies in 30 countries, and then investigated how this variance
related to cultural differences in collectivism and economic factors. Differences in the
prevalence of MDD have been consistently shown by past research (Andrade et al., 2003;
Ferrari et al., 2013; Moussavi et al., 2007; Weissman et al., 1996) with Asian cultures
typically being reported to have lower prevalence of MDD and lower average levels of
depression (Bland, 1997; Hwu & Compton, 1994; Sato & Takechi, 1993; Kessler et al., 2004;
Yen et al., 2000).

Though there are some inconsistent findings, cultural differences in the symptomatology of
depression have also been found (Bhatt et al., 1989; Mezzich & Raab, 1980; Simon et al.,
1999). However, past research typically compares East Asian and Western nations when
investigating cultural differences in depression, therefore a broader, more global focus is
required in order to accurately assess any cultural differences.

This led to four distinct hypotheses: there will be significant differences in the mean
levels of depression across cultures (Hypothesis 1); East Asian countries will have
significantly lower depression levels than the rest of the sample (Hypothesis 2); there will be
a significant relationship between collectivism and mean depression rates per country, with
more collectivistic cultures exhibiting lower rates than individualistic cultures (Hypothesis 3);
and there will be a significant relationship between poverty and depression rates, with less
wealthy cultures exhibiting higher depression means, and a significant negative relationship
will be found between levels of depression and income inequality (Hypothesis 4). The results

for each of these hypothesis are discussed in detail below.



CULTURE AND DEPRESSION: A META-ANALYSIS

Table 1

Individual country means, standard deviations, number of studies and sum of participants for the non-

clinical dataset.

Country k (number . n Effect Size Star.lda}rd

(participants)  (Weighted Mean) Deviation
Australia 9 2758 45.80 8.61
Austria 3 1053 40.41 10.54
Belgium 4 1126 42.41 10.40
Brazil 3 221 43.22 9.63
China 9 3703 43.82 9.49
Columbia 2 316 43.93 8.53
Czech Republic 3 121 60.47 4.02
Finland 6 2864 47.11 8.83
Germany 5 465 43.52 8.29
Greece 8 2117 44.39 8.65
Hungary 3 864 39.63 6.44
Ireland 2 279 44.88 8.59
Israel 2 167 45.44 10.00
Italy 17 3061 47.35 9.90
Japan 16 39951 45.11 12.72
Mexico 2 1070 47.72 12.42
The Netherlands 8 1783 43.84 9.42
Nigeria 2 294 47.80 9.02
Poland 2 144 49.88 11.80
Russia 2 120 45.81 9.11
Singapore 2 383 33.00 8.95
South Korea 3 75990 41.03 8.35
Spain 3 454 48.58 9.17
Sweden 2 251 49.06 8.99
Taiwan 3 486 50.40 9.56
UK 4 280 53.02 12.43
USA 15 5115 51.05 9.65
Venezuela 2 60 36.95 471
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Previous Research

There have been two large-scale investigations of cultural differences in depression:
one large scale study (Steptoe et al., 2007) and one meta-analysis (van Hemert et al., 2002).
These studies have found that levels of depression are typically lower in individualistic
cultures, and that economic variables are significant predictors of depression levels, albeit
with some inconsistent findings. However, van Hemert et al.’s (2002) study was mainly
focused on subjective well-being, and Steptoe et al. (2007) only used student samples in
their analysis. In addition, both of these studies investigated depression with the BDI, and did
not have homogenous comparable samples (Steptoe et al., 2007). Furthermore, despite the
BDI’s high internal consistency, it may not be equivalent in all countries (Byrne & Campbell,
1999), as evidenced by Zheng et al.’s (1988) finding that the Chinese translation of the BDI
could not be effectively applied. This may be due to the BDI’s focus on cognitive symptoms
of depression (Naughton & Wiklund, 1993) when China has been shown to express
depression somatically (Kleinman, 2004). As such, this scale may not effectively measure
levels of depression cross-culturally. Both studies also relied on Hofstede’s individualism-
collectivism ratings but, as mentioned previously, these ratings may not fully assess
collectivism. Brewer and Vanaik (2010) argue the Hofstede’s ratings do not accurately
measure collectivism and instead only measure Self Orientation vs Work Orientation.
Hofstede’s ratings were also derived from a specific sample of employees from the 1970’s
and may not be reflective of current cultural trends. Through the use of the SDS and multiple
measures of collectivism, these limitations were addressed in the current study.
Cultural Differences

Significant differences in weighted SDS means were found in both the general
population data and the clinically depressed population data. This demonstrated that there are

significant cultural differences in terms of the level of depression not only in those diagnosed
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with clinical MDD but also amongst the general population in terms of their sub-clinical level
of depressive symptoms.This adds to the evidence for cultural differences in depression, and
addresses the limitations of focusing only on clinical level MDD. This result is supported by
past research that has found cultural differences in the prevalence of MDD and the level of
depressive symptoms (Andrade et al., 2003; Ferrari et al., 2013; Moussavi et al., 2007,
Weissman et al., 1996; Yen et al., 2000). This is the first study to investigate cultural
differences in the level of depressive symptoms on such a large scale using a sample of both
clinically depressed participants and the general population. As such, the significant variance
in mean depression levels found in this study expands upon previous findings of differences
between a few cultures, and implies that there are cultural differences in the level of
depression on a global scale.

In addition to the cultural differences in the level of depression, the language the scale
was administered in was found to have no effect on the weighted SDS means. This finding
validates the use of translations of the SDS and supports previous instances of the use of the
SDS in cross-cultural comparisons (Giltay et al., 2009; van den Brink et al., 2005) suggesting
that the SDS can be useful cross-culturally in assessing the level of depressive symptoms,
albeit with some limitations. The SDS scale is based on a Western conceptualisation of
depression and, while it includes somatic items and items that investigate the core symptoms
of depression that appear to be universal (Shweder, 1985), the scale may not be able to
capture the wide array of other symptoms that may vary across cultures. To illustrate, the
SDS does not include items to assess boredom, feelings of inner pressure, and symptoms of
pain, dizziness, and fatigue which are common somatic symptoms found in China (Kleinman,
2004). In addition, the SDS does not have items that relate to the experience of guilt or shame
(Kim et al. 2011) which, as discussed above, may play an important role in how depression

varies across cultures (Tanaka-Matsumi et al., 2001).
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In order to investigate cultural differences in symptomatology a large scale study that
focuses on the item scores of the scale rather than the mean scores would be required. While
the results of this study support the use of the SDS in multiple cultural contexts, the possible
symptomatological differences between cultures suggests that an emic approach may be
required when assessing the general population or treating clinically depressed patients,
especially in non-Western contexts.
Sample Differences

The type of sample used in the study was also found to effect the level of depression
reported. Hospitalised people and patients diagnosed with illnesses other than MDD were
found to have significantly higher levels of depression than the general population. This is
unsurprising as Prina, Deeg, Brayne, Beekman and Huisman (2012) found that patients in
hospitals tend to have higher depression scores and are more likely to be depressed. This
finding suggests that patients who do not develop MDD may nevertheless have worse
depressive symptoms than the general population. It is possible that patients who are
hospitalised for other medical conditions or mental illnesses may report depressive symptoms
while not actually suffering from MDD. The results of this study argue for more focus being
placed on the prevention and treatment of MDD for hospitalised people and patients
diagnosed with illnesses other than MDD as they are a group at greater risk of depression. A
possible remedy could be clinical assessment in hospitals and aged care facilities, and
increased training in how to recognise depression for non-psychiatric staff.

Elderly samples were not found to be significantly different to the general population
in terms of level of depression. However a further analysis using the mean age of the
participant showed that the weighted SDS means increased as the sample’s mean age rose.

While this finding does suggest that depressive symptoms will become more severe with age
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is interesting that elderly samples did not have significantly different depression levels to
the general population samples.

This lack of a significant difference between sample types may be due to how old age
is perceived across cultures. Collectivistic cultures are described as having positive
stereotypes about the elderly, whereas individualist cultures view the elderly as incompetent
(Zhou, 2007). Attitudes toward caring for the elderly and the amount of social contact and
that the elderly experience also vary across cultures. Pyke and Bengtson (1996) found that in
individualistic cultures family members were reluctant to be caregivers and minimized the
amount of contact they had with older family members. However in collectivistic cultures
caring for the elderly is used as an opportunity to build and strengthen family ties (Youn,
Knight, Jeong, & Benton, (1999). It is therefore possible that due to the positive stereotypes
and their stronger social ties, elderly people in collectivistic cultures have lower depression
levels. This may be the reason for the significant effect of age but non-significant difference
between the general population sample and the elderly sample as 33% of the elderly samples
were from collectivistic cultures.

The last sample type, students, were not significantly different from the general
population in SDS scores. As a large amount of psychological research is carried out on a
Western, student population (Henrich et al., 2010) it is important to demonstrate that findings
from student samples can be generalised to a wider population. The finding that there is no
significant difference in SDS scores between the student sample and the general population in
this study supports the generalizability of studies investigating depression with student
samples using the SDS. Furthermore, the cross-cultural nature of this database implies that
the generalizability of student samples is not only found in Western cultures but may be

culturally universal.
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The results also revealed that the gender of the participants affected the average levels
of depression. While some studies did record mean values for each gender, there was
insufficient data to conduct a viable analysis as to how gender differences in depression may
vary across cultures. Instead the percentage of males in the sample was coded as this
approach allowed the inclusion of more studies. Though this is not as compelling a finding as
a significant gender difference in weighted SDS means would be, it does support the gender
differences in depression found in past research with males typically having lower levels of
depression than females (Angst et al., 2002; Milfont et al., 2008; Szabo et al., 2014). It is
worth noting that the percentage of males in the sample predicted a much larger amount of
variance in the clinical sample (74.43%) than in the non-clinical sample (15.42%), which
suggests that, though there are gender differences in levels of depression amongst non-
clinical populations, these differences are much larger amongst the clinically depressed.

At the same time, this finding may be due to a difference in reporting between males
and females, as males often under-report depressive symptoms (Angst & Dobler-Mikola,
1984; O’Connor, Rosewarne, & Bruce, 2001). Further cross-cultural studies should
investigate whether gender difference in depression is a true difference or a methodological
artefact by conducting proper measurement invariance testing (see, €.g., Szabo et al.,
2014).This may also allow for more focused investigation into depression, as other factors
that have demonstrated gender differences (such as wealth; Blau, 2016) may also be
associated with depression.

Collectivism

No significant differences were found in the level of depressive symptoms between
East Asian countries and the rest of the sample. Despite past research that has found lower
prevalence of MDD and levels of depression in East Asian cultures (Bland, 1997; Hwu &

Compton, 1994; Sato & Takechi, 1993; Kessler et al., 2004; Yen et al., 2000) it appears that
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Asian cultures do not have significantly different levels of depressive symptoms, whether
amongst the general population, or the clinically depressed (see Appendix B).

This may be because, unlike studies focusing on the prevalence of MDD,
investigations into cultural differences in the level of depression are typically on a smaller
scale and compare an Eastern culture with a Western culture (e.g. Yen et al., 2000). While
these individual comparisons may show significant differences in levels of depression, the
results of this study demonstrate that when depression is examined in a global context these
differences are not significant.

Similarly collectivism was not significantly related to levels of depression. As
mentioned previously, there is a large amount of research that postulates a link between
collectivism and levels of depression as an explanation for the low prevalence of MDD
commonly found in Asian cultures. Collectivism is theorised to affect depression through
increased social ties and support (Tanaka-Matsumi et al., 2001), cultural differences in the
experience of shame and guilt (Ghatavi et al., 2002; Kim et al., 2011; Tanaka-Matsumi et al.,
2001), or culture-gene coevolution (Chiao & Blinzinsky, 2010).

In addition, previous research has found a significant positive association between
depression levels and individualism, with individualistic cultures typically having lower
depression levels that collectivistic cultures (Steptoe et al., 2007; van Hemert et al., 2002).
However, these studies have been limited by their choice of scale and investigation of only
one facet of collectivism. As such this study used a more cross-culturally valid measure of
depression and multiple measures of collectivism to investigate a possible relationship.
Despite this, no significant relationship between collectivism and levels of depression was
found.

This finding applies to both a general population sample and a clinically depressed

sample, providing evidence for the lack of a significant difference between East Asian
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cultures and the rest of the world even amongst participants who are clinically depressed.
However, this study does not investigate the prevalence of MDD cross-culturally. It is
possible that when measuring the prevalence of MDD rather than the levels of depression,
East Asian cultures would be significantly different to the rest of the world, and collectivism
may be a significant predictor.

This is an important distinction as significant global differences in the prevalence of
MDD have been shown, with Asian cultures typically revealed to have lower MDD
prevalence (Bland, 1997; Hwu & Compton, 1994; Sato & Takechi, 1993; Kessler et al., 2004;
Yen et al., 2000). However, the results of this study suggest that while differences in the level of
depression have been found when comparing East Asian to Western cultures (Steptoe et al.,
2007; van Hemert et al., 2002; Yen et al., 2000), East Asian culture’s mean depression levels
do not significantly differ from the rest of the world’s when viewed as a whole. Thus, we
must consider why the prevalence of MDD in East Asian cultures is so low when their
average depression levels are not significantly different to the rest of the world. If East Asian
populations have normal levels of depression but lower prevalence of MDD when compared
to the rest of the world then the implication is that the mechanism with which normal
depression and depressed mood progresses into clinical level MDD is significantly different
amongst East Asian populations.

A possible explanation for this different mechanism is the culture-gene coevolution
finding of Chiao and Blinzinsky (2010) who found that Asian cultures, which typically have
a high prevalence of the short allele version of the 5-HTTA gene and are collectivistic, also
have lower prevalence of MDD. It is possible that the 5-HTTA gene may have a crucial role
in the progression from normal levels of depression to clinical MDD. Furthermore, people in
East Asian cultures may be less likely to become clinically depressed due to the stronger

social ties found in collectivistic cultures (Sinha et al., 1994), which have been shown to
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buffer against MDD (Coyne & Downey, 1991; Cronkite & Moos, 1995; Radford, Nakane,
Ohta, Mann, & Kalucy, 1991), whilst nevertheless still experiencing equal levels of sub-
clinical depression symptoms. In addition the typical length of a depressive episode in East
Asian cultures may be significantly shorter than it is in the rest of the world due to this
increased social support. This would also explain the non-significant relationship found in the
current study as this gene and increased social support may not affect the level of depressive
symptomatology, only the progression from normal to clinical depression and the length of a
depressive episode.

However, it must be noted that East Asian cultures may have a radically different
conceptualisation of depression which may lead to a different expression of MDD, with
significantly different symptoms. For example, Kleinman (2004) observed that in many parts
of Chinese society the experience of depression is physical rather than psychological. If the
typical symptoms of MDD in East Asian cultures are significantly different to the typical
presentation of MDD found in the rest of the world then measurement tools may not
accurately assess MDD in these cultural contexts.

Furthermore it is possible that people in East Asian cultures may under-report the
intensity of their depressive symptoms due to the stigma of having a mental illness (Golding,
Gongla, and Brownell 1988; Hennessy and Reed 1992; Kashner et al. 1999), especially since
this stigma has been shown to be worse in developing countries, and Asian cultures (Parke,
Gladstone & Chee, 2001).

Economic Factors

The Gini index was found to be significantly negatively related to levels of depression
in the general population sample which supports Hypothesis 4 and the findings of Steptoe et
al. (2007). The results of this study imply that countries with less income inequality also have

slightly higher depression levels. However, unlike both Steptoe et al. (2007); and van Hemert
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et al. (2002), this study found no significant association between GDP or GDP per capita and
levels of depression.

It is worth noting that in this study the Gini index, though significantly related
to level of depressive symptoms, only explained four percent of the country level variance,
indicating that economic factors have very little explanatory power when it comes to cultural
differences in levels of depression. This lack of explanatory power also justifies the lack of a
significant relationship between SDS score and both measures of affluence (GDP and GDP
per capita) as economic factors may not be strongly related to levels of depression. The
contradictory results of this study when compared to past research may be due to the use of
the SDS rather than the BDI, or may be due to the nations selected as Inglehart and Kleinman
(2002) have demonstrated that the range of nations included in the analysis affects the
association between national wealth and well-being. However, it is possible that, since GDP
and income inequality correlate (Naguib, 2015) and depression levels have been shown to
correlate with increased GDP (Steptoe et al., 2007; van Hermet et al., 2002) this negative
relationship is reflective of a significant predictor. Whilst GDP comparisons are all at a
country level and do not reflect individual level affluence, the Gini index measures the
income inequality in a given country and as such is reflective of income variance within that
country. Therefore, it is possible that income inequality rather than GDP predicts levels of

depression as economic factors within countries, which are on a more individual level, may be
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more salient than country level economic factors and thus may have more of an effect on the level

of depression.

Unlike the general population sample, the level of depression in the clinical sample
group was not related to any of the economic factors measured (GDP, GDP per capita, and
the Gini index). Economic factors may therefore have an effect on the level of depressive

symptoms in the general population, with people feeling more or less depressed within the
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normal range depending on their economic context. However economic factors appear not to

have an effect on the level of depressive symptoms of the clinically depressed population

(and quite possibly on the prevalence of MDD).

Strengths and Limitations

As with all meta-analyses, this study was limited by the availability and quality of
reported data in past studies. This limitation led to a lack of regionally representative data.
This is reflected in the studies selected for this meta-analysis with only one African nation,
one Middle Eastern nation, and no Pasifika nations being represented. As discussed above
depression is commonly investigated in wealthier, first world nations (Henrich et al., 2010)
and is often underdiagnosed in ethnic minority populations all over the world (Ahmed &
Bhurga, 2007). As such, information on the levels of depression in less affluent, non-Western
countries is difficult to obtain. While many past studies have focused on differences in
depression between Asian and Western cultures, other collectivistic cultures have
significantly less available data. While this study does include a more representative selection
of countries; it is still weighted toward a Western vs Eastern analysis with most of the
countries included being conducted in Western and Asian cultures.

A further limitation is the lack of item level data in order to investigate
symptomatology. While this study does investigate the level of depressive symptoms, this
was only using the studies’ means. This gave a general value as to the level of depressive
symptoms but did not provide any information as to the prevalence of the symptoms
themselves. As mentioned previously, cultural variance in symptomatology may affect the
mean depression score on various measurement tools. Past research is split as to whether
there are cultural differences in depressive symptoms and due to the lack of item level data,

conclusions cannot be made as to how symptoms may differ across cultures.
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Despite these limitations, a clear strength in this study was its meta-analytic
methodology. Through the use of a mixed model multi-level analysis this study not only
investigated cultural difference in depression, but allowed for a large pooled sample of 92,
098 participants from 30 countries; all taken from studies that took into consideration cultural
differences with respect to data collection and analysis. Though the sample consisted
predominately of English speaking (k = 33) and Asian (k = 34) nations, a significant portion
of the sample consisted of Eastern European nations (k = 14), Western European nations (k =
54) and Latin American nations (k = 9) along with Nigeria, Turkey and Israel (k = 7), thus
expanding the research into cultural differences in depression from the past binary West vs
East mentality into a broader approach. This study also addressed methodological issues
mentioned earlier, namely that previous studies investigating the prevalence and levels of
depression utilise a wide array of measurement tools and typically select different countries
to study, leading to inconclusive and contradictory results. The meta-analytic approach that
focused on the mean scores of a single, widely used scale allows for a more standardized
approach to investigating depression across cultures.

In addition, the meta-analytic methodology brought clarity and generalizability to
previous research on cultural differences in depression. The previous research was typically
more relativistic and comparative focusing on only one or a few cultures. This approach
enables the use of indigenous and cultural psychology methodologies, and provides greater
insight into the cultures and how they interact with depression. However, it does not factor in
how these cultures rate on a global scale. The meta-analytic approach used in this study
synthesised these smaller scale results allowing for a more comprehensive and systematic
understanding of the relationship between depression and culture.

The current study also highlighted the usefulness of examining data from both the

general population and the clinically depressed population and the utility of factoring in other
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variables than the prevalence of MDD when studying depression across cultures. The SDS’s
ability to measure the level of depressive symptoms enabled the splitting of the data into both
a clinical and a general population data set. This allowed for a deeper level of analysis,
focusing not only on which moderators were significantly related to depression but also the
level at which these moderators had an effect, whether clinically or sub-clinically.
Concluding Remarks

One of the main focus areas of this study was the investigation of possible links between
depression and collectivism. This study found no significant results that might support such a
link, though differences in the level of depressive symptoms between cultures, and a
relationship between the level of depression and economic factors were found to be
significant. Therefore it appears that collectivism, at least in isolation, does not account for
current cross-cultural variance in the level of depressive symptoms in both the general
population and the clinically depressed.

To address the limitations of this study, future research could use a longitudinal cross-
cultural comparative methodology to investigate whether measurement tools of depression
have functional equivalence in East Asian cultures, if East Asian cultures have significantly
different MDD symptoms, and if the mean levels of depression in East Asian cultures over
time are significantly different when compared to the rest of the world. Future research could
also investigate whether the prevalence of the short allele version of the 5S-HTTA gene in
other collectivistic cultures accounts for any cultural variance in depression.

This study emphasizes the benefits of a meta-analytic method to investigate cross-
cultural differences. Using a meta-analytic analysis of means allowed for studies conducted
within a single country, or comparing two countries, to be useful for broader cross-cultural
comparisons. Cultural variance in mental illness and culture bound syndromes have been

brought to the forefront of psychology recently and the use of meta-analytic methodologies in
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cross-cultural research allows for past research to be integrated, and generalised to a more

global context. This study’s results not only show significant differences in depression across
cultures, but bring attention to missing areas of our understanding of depression, whether it

be the focus on the prevalence of MDD, the paucity of information outside of the East vs.

West context, or possible cultural variation in the conceptualisation and symptomatology of
depression. Understanding which aspects of depression are culturally universal, and which

are relative to unique cultural characteristics would allow for improved treatment,

assessment, prevention and more educated discourse about depression and its causes. The

findings of this study call for a renewed focus on cultural differences in depression and a re-

examination of current theories as to why such differences exist.
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Appendix A: Description of Studies in the Meta-Analysis
Table 2
Description of studies in the meta-analysis\
L anquage SDS SDS
Authors/Year Country Sample Type n of S?cali Indexed  Standard
Mean  Deviation
Akinsulore et al. (2014) Nigeria Other Diagnosis 100 Yoruba 43.36 12.32
Alicati et al. (2001) Italy Other Diagnosis 94 Italian 35.90 9.30
André-Pet t al.
nere-retersson et Sweden 1. Other Diagnosis 24 Swedish 4800  9.00
(2015)
2. Other Diagnosis 73 Swedish 45.00 8.00
3. Other Diagnosis 46 Swedish 43.00 7.00
4. Other Diagnosis 25 Swedish 41.00 7.00
Andriopoulos, Lotti-
Lyk P
yrotsa, rappa, - Greece Student 500 Greek 45.80 9.56
Papadopoulos, & Niakas
(2013
Annunziata et al. (2015) Italy Other Diagnosis 314 Italian 45.70 12.50
Antonogeorgos et al. (2012) Greece 1. General Population 804 Greek 43.75 8.75
2.Di ith
|agn_osed wit 49 Greek 47.50 11.25
Depression
Anyfanti et al. (2016) Other Diagnosis 514 Greek 41.90 8.90
Aradilla-Herrero, Tomas-
Sabado, & Gomez-Benito Spain Student 93 Spanish 48.79 8.71
(2014)
Aragona et al. (2005) Italy 1. Other Diagnosis 14 Italian 39.40 11.70
2. Other Diagnosis 15 Italian 45.50 10.70
A ¢s, Pifiol, & Labad . . . .
ragones, FInol, & Labad - ghain 1. Other Diagnosis 111 Spanish 4810  10.60
(2006)
2. Other Diagnosis 75 Spanish 56.50 10.00
Azibo (2013) USA 1. Student 128 English 37.92* 7.77
2. Student 16 English 43.34* 8.01
Bagalkot et al. (2014) South Korea  General Population 2964 Korean 42.90 8.40
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L anguage SDS SDS
Authors/Year Country Sample Type of S?calge Indexed  Standard
Mean  Deviation
Barefoot et al. (1990) USA Other Diagnosis 2066 English 47.30 10.10
Bitsika & Sharpley (2012)  Australia Student 398 English 47.26 10.88
Bitsika, Sharpley, & Bell
o1Ka, Sharpiey, « B8 australia Student 200  English 4553  10.73
(2009)
1. Diagnosed with
Brodaty et al. (2005) Australia g . 357 English 56.00 8.80
Depression
2.Di d with
tagnosed i 123 English 5340  9.50
Depression
Bruno et al. (2012) Italy Other Diagnosis 15 Italian 56.80 9.12
Campo-Arias et al. (2006)  Columbia General Population 266 Spanish 45.63 9.10
Cantazaro & Wei (2010) USA Student 424 English 45.41 10.13
Centanni et al. (2000) Italy 1. General Population 40 Italian 39.88 9.56
2. Other Diagnosis 40 Italian 41.25 9.56
3. Other Diagnosis 80 Italian 45.75 9.56
Chagas et al. (2010) Brazil 1. Elderly 60 Portuguese  46.23 10.14
2.Di ith
|agn_osed wit 18 Portuguese  62.01 7.93
Depression
Chagas et al. (2013) Brazil 1. Other Diagnosis 82 Portuguese  46.69 8.08
2.Di ith
|agn_osed wit 28 Portuguese  62.96 7.66
Depression
Chen et al. (2006) Taiwan General Population 116 Chinese 61.00 9.20
Chida, Okayama, Nichi, .
& Sakai (28/04) Japan General Population 5547 Japanese 49.00 9.75
Chrysohoou et al. (2014) Greece 1. Other Diagnosis 33 Greek 46.25 10.00
2. Other Diagnosis 39 Greek 46.25 10.00
Clark & Smith (1999) Australia Elderly 60 English 49.70 12.40
Crawford, Cayley,
Lovibond, Wilson, & Australia General Population 759 English 42.70 11.39
Hartley (2011)
Damasceno, Damasceno, . . .
Brazil Other Diagnosis 49 Portuguese  38.68* 10.33
& Cendes (2016) ! 1agnos Lot
Day, Kane, & Robert . . .
%, ~ane oberts Australia 1. General Population 38 English 47.44 8.59
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L anguage SDS SDS
Authors/Year Country Sample Type n of S?calge Indexed  Standard
Mean  Deviation
2. General Population 38 English 47.14 9.90
3. General Population 20 English 47.44 9.79
de Tommaso et al. (2006) Italy 1. General Population 12 Italian 34.38* 12.25
2. Other Diagnosis 18 Italian 45.25* 6.13
Dek Th Light
CKEYSer, Thomas, LG, 1orael Other Diagnosis 32 Hebrew 60.20 14.09
& Klassen (1998)
Demyttenaere et al. (1998)  Belgium Other Diagnosis 98 Dutch 52.50 9.80
Dixon & Kurpius (2008) USA Student 455 English 48.00 10.00
Erdogan et al. (2012) Turkey 1. General Population 1114 Turkish 41.50 9.56
2. Other Diagnosis 243 Turkish 43.00 9.56
Erez, Weller, Vai
rez_, elier, Vaisman, & Israel Other Diagnosis 135 Hebrew 44.80 10.24
Kreitler (2012)
Figueiredo-Ferrzaz, Gil-
Monte, & Olivares- Spain General Population 175 Spanish 45.41 9.56
Faundez (2015)
Fruewald, Loeffler- Stastka, Not
Eher, Saletu, & Baumhacki  Austria Other Diagnosis 60 - 39.40 8.50
Specified
(2001)
Il - l. .
Gallegos-Orcozco et a Mexico 1. Other Diagnosis 97 Spanish 52.88 14.88
(2003)
2. Other Diagnosis 60 Spanish 54.88 12.25
Garcia et al. (2012) Columbia 1. General Population 50 Spanish 34.90 5.80
2.Di ith .
|agn_osed W 50 Spanish 62.20 8.20
Depression
Gay, Hanin, & Luminet . Not
Belgium 1. Student 14 . 42.07 9.56
(2008) g Specified
N
2. Student 17 (.)t. 42.24 9.56
Specified
Giannaki et al. (2013) Greece 1. Other Diagnosis 123 Greek 44.70 12.70
2. Other Diagnosis 123 Greek 45.10 6.50
Giltay et al. (2009) 1. Finland 1. Elderly 435 Finnish 47.14 10.50
2.Th
¢ 2. Elderly 418 Dutch 43.10 9.80
Netherlands
3. ltaly 3. Elderly 236 Italian 49.80 11.40
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Language SDS SDS
Authors/Year Country Sample Type n of Scale Indexed Star_lda}rd
Mean  Deviation
i:/:;i?g??l gl\él?; cheroni, & Italy 1. General Population 57 Italian 40.59 9.49
2. Other Diagnosis 100 Italian 49.64 12.51
Gonda et al. (2009) Hungary General Population 62 Hungarian  34.42 9.56
General Population 83 Hungarian  37.63 9.56
General Population 24 Hungarian  37.96 9.56
g?hnr::;,J:LhaBi:g;bL)/az;:)iBS) Hungary General Population 128  Hungarian  35.81 9.56
Gong et al. (2015) China 1. General Population 75 Chinese 41.28 11.24

2. General Population 170 Chinese 45.25 9.44
3. General Population 173 Chinese 49.43 10.82

Groleger, Tomori, & 1. Diagnosed with

Slovenia 2065 Slovene 53.60 12.80
Kocmur (2003) Depression
2. Student 2627 Slovene 43.80 11.40
Zh Zh
Guo, Zhang, & Zhang China 1. Student 219 Chinese 47.08 10.10
(2015)
2. Student 523 Chinese 47.50 9.11
Hassel et al. (2011) Germany Elderly 197 German 43.63 9.38
Heaven & Goldstein (2001) Australia 1. Student 92 English 39.04 9.64
2. Student 110 English 41.93 8.06
Herbet, McCormack, &
' ’ Ireland Student 85 English 38.89 8.86
Callahan (2010) g
Ikenouchi-Sugita et al. .
g Japan 1. General Population 151 Japanese 43.38 11.69
(2013)
2. General Population 455 Japanese 48.25 9.75
Innamorati, Pompili, Lester, .
Ital Student 340 Italian 46.15 9.60
Tatarelli, & Girardi (2008)
Jang et al. (2014) South Korea 1. General Population 821 Korean 41.31 8.60
2. Student 721 Korean 41.10 7.70
3. Student 629 Korean 43.85 6.90
4. Elderly 766 Korean 45.46 9.20
. . . Not
Jaracz & Kozubski (2003)  Poland Other Diagnosis 72 e 49.86 11.80
Specified
J N , Kozubski, & . . Not
aracz, caracz, ROZUBSKL, & b and Other Diagnosis 72 © 4990  11.80

Rybakowski (2002) Specified
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L anguage SDS SDS
Authors/Year Country Sample Type n of S?calge Indexed  Standard
Mean  Deviation
Joeng & Tunrer (2015) USA Student 260 English 38.18 9.38
Joseph, Lewis, & Olsen .
P W Ireland Student 194 English 47.51 10.59
(1996)
Kamphius et al. (2007) 1. Finland 1. Elderly 268 Finnish 46.69 9.56
2. The
Netherlands 2. Elderly 380 Dutch 43.20 9.56
3. ltaly 3. Elderly 261 Italian 49.60 9.56
Kim (2010) South Korea 1. Student 584 Korean 41.59 9.86
2. Student 1128 Korean 31.18 11.53
Kitagawa, Yasui- Furukori,
Tsushima, Kaneko, & Japan Other Diagnosis 52 Japanese 50.50 11.13
Fukuda (2011)
Kitamura, Hirano, Chen, &
’ ' ’ Japan Student 28588  Japanese 43.88 14.70
Hirata (2004) P P
Kiveld, & Pahkala (1986) Finland Elderly 1358 Finnish 46.39 7.87
Klemenc-Ketis, & Peterlin . .
' I Slovenia General Population 1474 Slovene 43.13 9.63
(2013)
Klemenc-Ketis, Kersnik, & . . .
IVS I Slovenia Other Diagnosis 712 Slovene 498.25 1.13
Novak-Glava¢ (2010)
Kobayashi et al. (2010) Japan 1. Student 496 41.00 7.50
2. Student 285 Japanese 43.40 8.20
Kobayashi, Nemoto, . .
onayas .I m_ 1. Diagnosed with
Murakami, Kashima, & Japan . 199 Japanese 57.10 8.40
. Depression
Mizuno (2011)
2. Student 82 Japanese 44.60 9.30
Krupitsky et al. (2002) Russia 1. Other Diagnosis 357 Not 46.20 8.96
prisky et & ' g Specified ' '
. . Not
2. Other Diagnosis 35 - 49.31 9.26
Specified
Krupitsky et al. (2007) Russia 1. Other Diagnosis 266 Not 41.20 9.56
prisiy etal ' 9 Specified ' '
. . Not
2. Other Diagnosis 27 e 44.70 9.56
Specified
Kuhn et al. (1996) Germany Other Diagnosis 54 German 55.13 7.03
Lam, M , & Salzi .
am, VIarra, & SalzNger - sa Student 36  English 4500  8.00

(2005)
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L anguage SDS SDS
Authors/Year Country Sample Type of S?calge Indexed  Standard
Mean  Deviation

Lazary et al. (2008) Hungary General Population 567 Hungarian  38.71 511

Diagnosed with

Leonard (1974) USA ) 90 English 63.00 11.59
Depression
Leong (2007) Singapore 1. Student 122 English 27.68 7.61
2. Student 166 English 32.94 8.71
L Lue, L T
eung, Lue, Lee, & Tang Taiwan Other Diagnosis 268 Chinese 50.29 9.56
(1998(
Limbeek, Wouters, Kaplan, The . .
1. Other Diagnosis 50 Dutch 42.00 9.80
Geerlings, & Alem (1992(  Netherlands g
2. Other Diagnosis 24 Dutch 45.60 9.20
3. Other Diagnosis 19 Dutch 49.50 9.50

Lin, Lu, Wong, & Chen Diagnosed with

Taiwan . 112 Chinese 60.30 8.50
(2014) Depression
Lin, Wang, Lin, Chen, & . Diagnosed with .
n, Yang, H Taiwan tagnosec Wi 174  Chinese 7563  8.00
Huang (2014) Depression
. . . Not
Lobentanz et al. (2004) Austria Other Diagnosis 504 - 52.38 13.00
Specified
Luyten et al. (2007) Belgium 1. Student 501 Not 41.20 8.93
' g ' Specified ' '
. Not
2. General Population 253 - 35.83 8.25
Specified
. Di i
3. Diagnosed with 93 Not 5324 1181
Depression Specified
. . Not
4. Other Diagnosis 43 - 51.93 8.82
Specified
Matsunaga et al. (2001) Japan 1. Other Diagnosis 33 Japanese 54.50 6.60
2. Other Diagnosis 43 Japanese 56.50 6.80
3. Other Diagnosis 30 Japanese 58.70 5.60
Matsunaga, Kiriike, Matsui, . .
Japan Other Diagnosis 48 Japanese 58.40 6.00
Iwasaki, & Stein (2001) P g P
Matsuzaki, Hashimoto,
Yuki, Koyama, Hirata, & Japan Elderly 117 Japanese 29.88 9.56
Ikeda (2015)
Mbakwem & Aina (2008) Nigeria 1. General Population 38 Yoruba 46.00 6.25
2. General Population 44 Yoruba 47.00 8.02

3. Other Diagnosis 65 Yoruba 54.00 8.35
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L anguage SDS SDS
Authors/Year Country Sample Type n of S?calge Indexed  Standard
Mean  Deviation
4. Other Diagnosis 47 Yoruba 51.00 6.59
McClure, Nezu, Nezu,
O;Hea, & McMahon (2010 . . )
O'Hea, & McMahon ( ) USA Other Diagnosis 63 English 44.00 11.00
USA (2010)
Menter et al. (2010) USA 1. Other Diagnosis 44 English 42.90 12.40
2. Other Diagnosis 52 English 45.80 14.00
Moriya & Takahasi (2012)  Japan Student 152 Japanese 4414 9.06
Mormont, Jamrat, & Not
) ’ Belgium Elderl 200 45.20 10.40
Jacques (2014) g y Specified
Mozzetta et al. (2008) Italy 1. Other Diagnosis 38 Italian 40.00 7.00
2. Other Diagnosis 35 Italian 45.63 12.88
3. Other Diagnosis 38 Italian 52.13 12.75
Mrochen et al. (2016) Germany 1. General Population 46 German 37.20 7.70
2. Other Diagnosis 57 German 47.50 11.20
Muris, Roelofs, Rassin The
' ’ ’ Student 73 Dutch 42.75 7.88
Franken, & Mayer (2005) Netherlands
. . . 1. Diagnosed with .
Oei & McAlinden (2014) Australia |agn_ seawl 53 English 58.33 9.40
Depression
2.Di ith
|agn_osed wit 12 English 66.41 14.18
Depression
3. Other Diagnosis 124 English 67.35 12.65
4. Other Diagnosis 38 English 66.15 7.33
Ohara et al. (2015) Japan Elderly 897 Japanese  43.00* 11.25
Ozdemir, Ergin, Selimoglu, . . )
2 _mlr rgin, Selimogi Turkey Other Diagnosis 912 Turkish 50.10 9.56
& Bilgel (2005)
Palomar-Lever & . . )
6.1 m_ar ever Mexico General Population 913 Spanish 46.73* 15.53
Victorio-Estrada (2012)
Papandreou (2013) Greece Other Diagnosis 63 Greek 42.10 11.50
Parissis et al. (2004) Greece Elderly 35 Greek 48.00 9.56
Passik et al. (2001) USA Other Diagnosis 50 English 47.37 10.40
Payne & Jahoda (2004) UK Other Diagnosis 38 English 51.30 10.10
Phillips & Hine (2012) Australia Student 355 English 50.63 9.56
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L anguage SDS SDS
Authors/Year Country Sample Type n of S?calge Indexed  Standard
Mean  Deviation
Pifierua-Shuhai t al. 1.Di ith Not
Inerua-Shuhaibar et a Venezuela |agn.osed W 116 (.). 59.00 9.56
(1999) Depression Specified
Not
2. Student 32 (.) . 37.00 9.56
Specified
Pifierua-Shuhaibar, Not
Villabos, Delgado. Rubio,  Venezuela 1. General Population 28 Specified 36.89 1.24
& Suarez-Roca (2011) P
. . Not
2. Other Diagnosis 26 - 56.96 1.38
Specified
Pitkala, Kahonen-Vare, Not
Valvanne, Strandberg, & Finland Elderly 411 Specified 49.38 9.56
Tilvis (2003) P
Pluck et al. (2008) UK 1. Other Diagnosis 50 English 62.14 9.72
2. General Population 50 English 47.54 7.84
., Czech .
Podlipny et al. (2010) . 1. General Population 16 Czech 29.90 2.70
Republic
2. Diagnosed with
1ad . W 27 Czech 62.90 4.80
Depression
. . 1. Diagnosed with .
Polaino & Senra (1991) Spain |agn_ seawl 29 Spanish 63.75 3.32
Depression
2. Diagnosed with .
|agn_ seawl 18 Spanish 64.16 3.43
Depression
Qi etal. (2014) China 1. General Population 28 Chinese 34.29 7.31
2.Di ith
|agn_osed wit 20 Chinese 64.31 11.49
Depression
. Di ith
3 |agn_osed wit 18 Chinese 64.59 7.35
Depression
Raffaele, R llo, . .
¢ ae_e ampe_ 0 1. Diagnosed with .
Vecchio, Tornali, & Italy . 11 Italian 62.40 11.80
Depression
Malaguarnera (1996)
2.Di ith
|agn_osed wit 11 Italian 59.20 10.30
Depression
Rawtear et al. (2015) Singapore 1. Elderly 26 Chinese 35.75 8.00
2. Elderly 27 Chinese 38.75 8.10
3. Elderly 21 Chinese 42.63 11.40
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L anguage SDS SDS
Authors/Year Country Sample Type n of S?calge Indexed  Standard
Mean  Deviation
4. Elderly 21 Chinese 44.00 9.90
. Czech . .
Rektorova et al. (2003) . 1. Other Diagnosis 18 Czech 59.60 6.70
Republic
2. Other Diagnosis 16 Czech 60.40 7.30
Revicki & May (1985) USA General Population 210 English 40.90* 8.13
Riley (2007) UK General Population 40 English 61.50 14.00
. . The
Rius-Ottenheim et 1. (2012) Elderly 144 Dutch 46.30 9.56

Netherlands

Diagnosed with

Roemra et al. (2008) Spain . 1150 Spanish 67.66 9.60
Depression
Romito, Cormio, Giotta
’ ’ ’ Ital Other Diagnosis 255 Italian 47.69 13.00
Colucci, Mattioli (2012) y g
Sakamoto, Kijima, Tomoda
Japan Student 2187 Japanese 51.98 7.78
& Kambara (1998) P P
Salter (1985) UK Other Diagnosis 102 English 48.56 12.91
Sayar, Kose, Acar, Ak, & 1. Diagnosed with .
Y Turkey tagnosed wi 76 Turkish 5513  12.38
Reeves (2004) Depression
2. Diagn ith
1ad _osed wit 24 Turkish 60.88 2.34
Depression
Schaefer et al. (1985) USA 1. Other Diagnosis 99 English 43.50* 12.25
2. Diagnosed with .
|agn_ seawl 101 English 56.25* 10.70
Depression
Sehlen et al. (2003) Germany Other Diagnosis 81 German 46.44 10.49
. . . Not
Seidel et al. (2009) Austria 1. General Population 119 - 40.00 8.88
Specified
. . Not
2. Other Diagnosis 196 - 43.00 10.63
Specified
. . Not
3. Other Diagnosis 77 - 44.75 11.00
Specified
. . Not
4. Other Diagnosis 97 - 46.63 10.88
Specified
Seli¢, Unger, Pesjak, & . .
¢ . J ) Slovenia General Population 203 Slovene 31.90 8.90
Kersnik (2013)
Sharpley, Bitsika, & . . . i
Pey Australia Other Diagnosis 526 English 43.65 11.01

Christie (2013)
Shinba (2014) Japan 1. General Population 47 Japanese 40.00 8.10
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SDS SDS
Indexed Standard
Mean Deviation

Language

A% C t S leT
Authors/Year ountry ample Type of Scale

2. Di ith
lagnosed wi 29 Japanese 54.10 8.20

Depression
Silverpats et al. (2010) Sweden Other Diagnosis 171 Swedish 53.75 9.56
| k, Slovackova, Czech . .
Slovacek, 5 C.)V Y ? . Other Diagnosis 64 Czech 56.00 9.56
Hrstka, & Priester (2010) Republic
Spyropoulou,
Papageorgiou,
Markopoulos, Greece Other Diagnosis 105 Greek 56.20 14.00
Christodoulou, & Soldatos
(2008)
Seinig et al. (2013) Germany 1. General Population 30 German 36.00* 10.75
2.Di i
|agn.osed with 30 German 49.88* 9.25
Depression
D Wi 1. Di ith
Swoboda, Dowd, & Wise USA |agn.osed wit )8 English 60.89 10.91
(1990) Depression
2.Di ith
|agn.osed wit 22 English 64.89 11.26
Depression
. Di ith i
3 |agn.osed W 24 English 71.98 7.43
Depression
Takahashi, Roberts,
aranashil, o f}_r_s Japan Student 319 Japanese 52.75 10.59
Yamagata, & Kijima (2015)
Tanaka-M i :
anaka-Matsumi & USA Student 391  English 3697  7.47
Kameoka (1986)
Tang et al. (2014) China 1. Student 940 Chinese 48.83 11.85
2. Student 136 Chinese 56.83 10.69
Tang et al. (2016) China 1. Other Diagnosis 25 Chinese 40.12 16.58
2. Other Diagnosis 30 Chinese 43.23 8.60
Tao et al. (2002) China Student 1134 Chinese 37.33 8.20
Tecchio et al. (2013) Italy Other Diagnosis 107 Italian 38.10 9.27
Thurber, S & Hont . .
UTDET, SOW & HONS — ysa General Population 259 English 6605  15.69
(2002)
Timonen, Rantanen Not
’ ' Finland 1. Elderl 34 e 47.30 7.80
Timonen, & Sulkava (2002) ! Y Specified
Not
2. Elderly 34 © 4810  10.10

Specified
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L anguage SDS SDS
Authors/Year Country Sample Type of S?calge Indexed  Standard
Mean  Deviation
Tramonti, Bongioanni, Di
Berdnardo, Davitti, & Rossi  Italy Other Diagnosis 40 Italian 49.35 12.63
(2012)
Trento et al. (2012) Italy Other Diagnosis 498 Italian 48.25 11.13
Ukawa, Yuasa, Ikeno, .
Japan 1. General Population 74 Japanese 46.10 11.75

Ikoma, & Kishi (2012)

2. General Population 78 Japanese 46.10 11.13

van den Brink et el. (2005) 1. Finland 1. Elderly 324 Finnish 47.60 10.50
2. The
2. Elderl 469 Dutch 43.70 10.00
Netherlands ey ute
3. ltaly 3. Elderly 348 Italian 50.90 11.90
Van Peski-Oosterbaan, Van
The

Der Does, Willems, & Sterk Depression 10 Dutch 58.38 8.75
Netherlands

(1996)
2. Other Diagnosis 68 Dutch 43.88 9.75
Vencill, Tebbe, & Garos . )
USA General Population 462 English 45.09 11.79
(2015)
Vignatelli, Plazzi, Peschera, . . .
J . Italy Other Diagnosis 54 Italian 49.13 14.13
Delaj &
D'Alessandro (2011)
Wang et al. (2016) China Other Diagnosis 51 Chinese 43.00 9.56
Watanabe, Ok , Chiu, . . . .
aanabe, Lrimura, it Taiwan 1. Other Diagnosis 268 Chinese 50.29 9.56

& Wakai (2004)

2. General Population 116 Chinese 61.00 9.28

3. General Population 54 Chinese 41.4 7.64
4. General Population 48 Chinese 35.5 7.9

Wojciechowski, Strik, The

Falger, Lousberg, & Honig Other Diagnosis 128 Dutch 44.90 10.35

Netherlands
(2000)
Wright, O'L Balki
right, O'Leary, & Balkin ¢ Student 100  English 4801  7.06

(1989)

Yagi et al. (2011) Japan Other Diagnosis 270 Japanese 43.25 9.63

Yu etal. (2012) China 1. Other Diagnosis 97 Chinese 45.01 9.71
2. Other Diagnosis 102 Chinese 50.18 9.07

*=denotes the mean of a study which did not specify if the Indexed or Raw Version of the Zung SDS (1965) was used.
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Appendix B: Results for clinical dataset

Descriptive Statistics

The final clinical dataset was significantly smaller than the non-clinical dataset,
consisting of 24 studies, from 17 countries that reported 32 unique samples with a total N of
5, 214. The overall sample size weighted mean for the Zung SDS was 59.51 (SE = 8.93; 95%
CI[53.25, 62.87]). This mean is to be expected as a score of 50 is seen as having clinically
significant levels of symptoms. The Q statistic was statistically significant, Q(30) = 3733.38,
p <.000, indicating that there is significant differences amongst the means sampled. Table B1
displays the weighted means, the standard deviations, the number of studies and the number
of participants for each of the countries.
Analysis of Effect Size

The unconstrained (null) model was run on the clinical database. The chi-square
statistic was statistically significant at Level 1 and 2 (* (8) = 66.67, p<.001), and at Level 3
(7 (16) = 42.45, p < .001) which indicates the presence of significant variance amongst the
means of the clinical samples at the study level and the country level. The ICC was calculated
and yielded a value of 0.814, meaning that 81.40% of the variance of the sampled means was
at the group level, and 18.60% at the individual level indicating that cultural variability was
also confirmed in the clinical samples.
Moderator Analyses

Level 2 Moderators: Since the database only contained one type of sample no
analyses were conducted testing differences in weighted means between sample types, and
given that language has already been shown to be non-significant, this variable was not
analysed as a possible predictor of SDS score. However, mean age of the sample and the
percentage of males in the sample were investigated as possible predictor variables. These

analyses found that the weighted SDS scores were significantly related to the percentage of

&3
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males in the sample (b= -0.20, p <.05) but not the mean age of the participants (b= 0.21, p=
.30). This significant coefficient was calculated to explain 74.43% of the variance and may
indicate that when males are clinically depressed, their mean level of depressive
symptomatology may be lower than females.

Level 3 Moderators: Similar to the analysis conducted with the general population
sample, dummy codes were used to compare the weighted mean SDS scores of East Asian
cultures (Japan and China) to the rest of the sample. Once again no significant differences
were found (b = -3.81, p =.32), indicating that even at a clinical level Asian do not have
significantly different SDS scores than the rest of the world.

There was also no significant relationship between weighted mean SDS scores and
Hofstede’s measure of collectivism (b= -.04, p=.79). The two types of collectivism selected
from the GLOBE study (Harris et al., 2004) also did not significantly affect weighted mean
SDS score: Institutional Collectivism Practices (b= 0.82, p=.91) and In-group Collectivism
Practices (b =-0.54, p = .90). As was found with the general population sample, even at a
clinical that there is no significant relationship between collectivism and mean SDS scores.

Further analysis at the country level investigated whether economic factors explained
any cultural variance in mean depression level. Weighted mean SDS scores were not
significantly related to GDP (b= -.000054, p = .34) and the Gini index (b= 0.27, p=.57) or
to GDP per capita (b =.000084, p = .35), indicating that economic factors do not have an

effect on the level of clinically depressed participant’s symptoms.
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Table B1

Individual country means, standard deviations, number of studies and sum of participants for the

clinical dataset.

Country k (num'ber of ' n Eﬁect Size Starhldz?rd

studies) (participants) (Weighted Mean) Deviation
Australia 3 657 57.76 9.00
Belgium 1 93 53.24 11.81
Brazil 2 46 62.59 7.77
China 1 124 51.55 5.85
Columbia 1 50 62.20 8.20
Czech Republic 1 32 62.90 4.80
Germany 1 30 49.88 7.40
Greece 1 49 47.50 9.00
Italy 2 22 58.20 10.40
Japan 5 327 61.28 7.74
Netherlands 1 10 58.38 7.00
Slovenia 1 2065 56.80 12.40
Spain 2 1197 67.51 9.35
Taiwan 2 286 69.61 8.20
Turkey 1 100 59.50 3.79
USA 4 265 61.18 10.77
Venezuela 2 58 58.09 5.58




