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Background: The concept of European psychologisation of depression versus
somatisation in non-European populations has been the basis of several studies of
cultural psychopathology in the general population. Little is currently known about
cross-cultural differences and similarities in late-life depression symptom reporting.
We cross-culturally compared symptom reporting in the context of Major Depressive
Disorder (MDD) among community-dwelling older adults from Spain and Nigeria.
Methods: We relied on data from two household multistage probability samples
comprising 3,715 persons aged 65 years or older in the Spanish and Nigerian
populations. All participants underwent assessments for MDD using the World Men-
tal Health Survey version of the Composite International Diagnostic Interview. Cross-
cultural comparison of broad somatic and psychological categories as well as relation-
ship and influence of individual symptoms were analysed using the Symptom Net-
work Analysis approach.

Results: Current MDD was diagnosed in 232 and 195 older persons from Spain and
Nigeria, respectively. The symptom network of the two samples were invariant in
terms of global strength, S(Gspain, Gnigeria) = 7.56, P = .06, with psychological and
somatic symptoms demonstrating centrality in both countries. However, country-
specific relationships and influence of individual symptoms were found in the net-
work structure of both samples, M(Gspain: Gnigeria) = 2.95, P < .01.

Conclusion: Broad somatic and psychological symptoms categories contributed to

the structural network of older Africans and their peers from the Spanish population.
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One of the best-known examples of cultural variation in psychopa-
thology is the notion of differential somatic symptom reporting by
non-European populations.® This concept has been the basis of sev-
eral studies of cultural psychopathology in the general population.?”?
There is an emerging body of research suggesting that, rather than
being an evidence of difficulty in describing experiences in psycholog-
ical terms, somatisation can sometimes be the predominant mode of
symptom presentation depending on context.”>*°

Preferential symptom reporting of emotional experiences may be
shaped by local standards of interpretation of such symptoms as evi-
dence of maladaptation and therefore their reporting as important
symptoms.? Somatic symptom presentation has also been known to
be the preferred way of expressing emotional distress in contexts,
globally, where it is perceived as providing more effective access to
healthcare.>*? In many such contexts, psychological symptoms may
be downplayed.

Using data from the World Health Organization (WHO) collabora-
tive study of psychological problems in general health care,'® Simon
and colleagues® found that there was no statistical variation in somatic
symptom reporting among primary care attendees with Major Depres-
sive Disorder (MDD) across 14 countries drawn from 5 continents.
However, compared to centres where clinicians had ongoing relation-
ships with patients, participants in the same study* who had no prior
therapeutic relationship with clinicians were 2 times more likely to
report somatic symptoms. The findings reported by Simon and col-
leagues® have essentially been replicated by more recent studies using
advanced statistical techniques to examine the notion of cross-cultural
differences in symptom reporting in the context of depression.>>%

An important gap in the literature examining the phenomenon of
cross-cultural differences in symptom reporting in the context of
depression is that studies have been based on clinical samples. Inter-
pretation of results of cultural differences in symptom reporting
among clinic attendees has an attendant confounding effect of differ-
ences in pathways to mental healthcare and help-seeking behaviours
across cultures. Notably, there is very little information on cross-
cultural patterns of symptom reporting in the context of MDD among
community-dwelling older Africans and Europeans. Late-life depres-
sion has unique characteristics that differentiate it from depression in
other age groups. For example, it has a stronger temporal relationship
with contextual factors in the social environment than genetic or early
biological factors.!* Late-life depression is also associated with more
complex comorbidities, greater chronicity, enduring disabilities, and

stigma. 1518

clinical intervention targets

Variations in the relationship and influence of individual symptoms suggests that the
functional and “communicative” role of individual symptoms may be differentiated by
context specific imperatives.

ate-life major depression, cross-cultural study, centrality measures, symptom network analysis,

Key points

o Network analysis provides a wide range of strategies to
study culture specific manifestations of depression in
late-life.

e Symptom structures of late-life depression were similar in
Nigerian and Spanish populations according to universal
nature of depression.

o Few symptoms were proven to show differential influ-

networks due to

ence in both context-specific

imperatives.

In the present study, we aim to use the Network Analysis
(NA) approach to cross-culturally compare symptom reporting in the
context of current MDD diagnosed according to criteria in the fourth
edition of the Diagnostic and Statistical Manual of Mental disorders
(DSM IV)Y? among community dwelling older adults from Spain and
Nigeria. The NA approach comes from the conceptualisation of men-
tal disorder as a syndromic constellation of symptoms that reciprocally
interact and reinforce each other.2%2* NA incorporates sophisticated
techniques (eg, near-zero correlation shrinking, regularisation-based
modelling) to study the complex patterns of symptom interactions
(symptom networks), after removing some statistical artefacts due to
high multi-dimensionality (multi-collinearity between symptoms).
Additionally, influential symptoms (ie, those connected with most
symptoms or with stronger connections) can be detected using
NA. Those symptoms may play a critical role in disorder pathogenesis
and aggravation.?? Finally, some properties (eg, overall strength, net-
work structure) of networks can be compared between groups of indi-
viduals (eg, coming from different cultures).

Under the NA approach, first we will compare broad somatic and
psychological categories, previously® grouped from 12 psychometri-
cally determined symptoms of DSM IV MDD. Secondly, we will
describe patterns of relationships at the level of individual symptoms,
and thirdly, we will identify symptoms that demonstrate the most dis-
tinctive influence on late-life MDD in participants from both coun-
tries. Despite the exploratory nature of this study, our main
hypothesis was that while there will be cross-cultural invariance in
overall symptom networks of both populations (as depression is a cul-

) 3,59
-

turally universal pathology we could not discard that differences
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may be discerned at the level of symptoms relationship and influence

in the networks.

1 | METHODS

1.1 | Sample

The present study relied on data from two samples of community-
dwelling adults in the Spanish and Nigerian populations who were
aged 65 years or older and met DSM IV criteria for current MDD.*?
The Spanish sample comprised participants (N = 2,011, 43.56% men;
m = 75.28 years, SD = 7.11) in the Collaborative Research on Ageing
in Europe (COURAGE in Europe) project which was conducted
between 2011 and 201222 Among them were 232 persons (20.26%
men; m =74.77 years, SD = 6.43) who met criteria for current
MDD.? The Nigerian data was taken from the Ibadan Study of Ageing
(ISAY** conducted in 2007 and comprised 1,704 interviewees (43.13%
men; m = 76.86 years, SD = 8.50). Among them were 195 older adults
(30.11% men; m = 76.84 years, SD = 8.57) who met the same

criteria.t?

1.2 | Procedures
In the COURAGE in Europe and ISA, face-to-face interviews were
conducted at the respondents' homes by trained interviewers. The
complete depression module of the World Mental Health Survey
version of the Composite International Diagnostic Instrument
(CIDI®*> was administered to evaluate the presence of current
MDD in the ISA. The version of the CIDI used in the COURAGE in
Europe project excepted questions assessing the following depres-
sion symptoms: discouragement, self-worth, pleasure, weight, inde-
cision, guilt, and irritability. Nevertheless, diagnosis of MDD in
both samples were made based on criteria in the DSM-IVZ® and
only symptoms that were present in both interviews were consid-
ered for the present study. Symptoms were grouped into broad
somatic and psychological categories as determined by previous
psychometric analyses of depression symptoms in the context of
DSM IV MDD (Table 1).2

Ibadan Study of Ageing and COURAGE in Europe data comprising
sociodemographic (ie, gender, age, marital status, household income,
years of education, place of residence), health, and lifestyle factors

were also included in the present study (Table 2).

1.3 | Data analysis

Sociodemographic, health and lifestyle factors were examined using
descriptive statistics. Between-group differences were studied by
means of y2-based tests and unpaired sample t tests. Cramer's V and
Cohen's d were used as effect size estimates, respectively. A small
effect size is proven by either 0.10 <V <0.30 or 0.20 < d < 0.50;
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Major depression symptoms considered in this study

TABLE 1

Label Symptom Description
Psychological symptoms
conc Concentration difficulty Diminished ability to concentrate

hope Hopelessness Feelings of hopelessness

sad Sadness? Depressed mood most of the day,
nearly every day
self Lack of self-confidence  Feelings of worthlessness

think Slow thinking Diminished ability to think

suic Suicide behaviour Recurrent thoughts of death,
suicidal ideation or suicidal

attempts
Somatic symptoms

Decrease or increase in appetite
nearly everyday

app Appetite problems

lost_int Loss of interest® Markedly diminished interest or

pleasure in all, or almost all,

activities

ener Low energy or fatigue®  Fatigue or loss of energy nearly
every day

rest Restless Psychomotor agitation

slow Slowness Psychomotor retardation

slp Sleep difficulty Insomnia or hypersomnia nearly

everyday

Note: All the items correspond to DSM symptoms for major depression
diagnosis.

Abbreviations: CIDI, Composite International Diagnostic Instrument; DSM,
Diagnostic and Statistical Manual of Mental disorders; WMH, World Men-
tal Health.

2Screening items in the WMH CIDI interview. At least one of these symp-
toms should be present to diagnose major depression.

medium effect size is assumed when 0.30 < V <0.50 or 0.50 <
d <0.80; and large effect size was proven by either V > 0.50
ord > 0.80.

Symptom relationship network calculations relied on NA

h.2° Under the NA framework, MDD may be understood as a

approac
complex and dynamic system with constant interactions between symp-
toms.22% Each symptom has a distinctive and autonomous causational
influence on the disorder status (eg, onset, aggravation, remission) over
time, due to its relationships with the rest of symptoms in the network.
The NA approach incorporates some sophisticated techniques (eg,
near-zero correlation shrinkage techniques and regularisation correc-
tions) to deal with common problems of traditional linear (and non-lin-
ear) statistical methods, such as high dimensionality (eg, symptoms may
be highly correlated one each other) and the inflation of false positive
rates due to very low correlations.

Using Fruchterman and Reingold's algorithm,?” symptom net-
works can be graphically represented with nodes depicting symp-
toms and edges reflecting conditional dependence/relationship (ie,
association between two symptoms after controlling for all other
associations among the symptoms in the network). In this model, the

stronger the edge, the higher the relationship correlation between
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TABLE 2  Descriptive statistics between study samples
Samples
COURAGE- Comparison Effect
Spain ISA test size
n 232 195
Sex (men) 20.26 30.11 3.69 0.10
Age 19.68** 0.21
65-69 2241 18.97
70-74 28.02 31.28
75-79 30.60 15.90
80 or more 18.97 33.85
Marital status 0.13 0.02
Married 38.36 40.51
Not married 61.64 59.49
Years of formal 7.80(6.23) 1.51(0.72) -13.20** 1.43
education
Household income® 97.50** 0.48
1st quartile 48.04 23.08
2nd quartile 3.92 45.64
3rd quartile 43.63 26.15
4th quartile 441 5.13
Urbanicity (urban 84.91 37.95 98.77** 0.49
areas)
Functional 80.60 30.77 105.87** 0.50
disability”
Alcohol intake 47.43 52.08 0.74 0.05
(currently
drinker)
Smoking (currently  22.84 33.68 5.64* 0.12
smoker)
Depression 20.30 13.85 238.74** 0.75

treatment (yes)®

Note: Percentage of cases are displayed, except with the years of educa-
tion variable (mean and SD in brackets). The Xz-based test was used for
between-group comparison testing, except for the years of education vari-
able (the t test for independent samples was used). The Cramer's V statis-
tic was used as an effect size estimate (the Cohen's d was used for the
years of education variable).

Abbreviations: ADL, activities of daily living index; ISA, Ibadan Study of
Ageing.

®Household income variable was made by transforming two variables into
a common metric: the amount of possessions in the ISA sample and the
amount of money earned in the COURAGE-Spain sample.

The index was built upon having difficulty in five activities: bathing, dress-
ing, toileting, arising, and transferring; and eating.

“This refers to prescribed pharmacological treatment for depression be
reported.

*P < .05.

**P < .01.

these symptoms. Also, nodes placed near the centre are those with
higher influence (central) in disorder maintenance.?2
Network estimation in the present study relied on nested Lasso

regressions, with the extended Bayesian information criterion (EBIC)

as a model selection index. Penalisation was based on a gamma hyper-
parameter (y = 0.25). Network was weighted and regularised using
logistic regression and shrinking small relationships (set to be exactly
zero). Holm's correction was used to prevent multiple comparison
testing.

Two independent symptom networks (one from the Spanish sam-
ple and another from the Nigerian sample) were estimated considering
previous psychometric analyses of depression symptoms in the con-
text of DSM IV MDD (Table 1). We next compared properties from
both networks by means of the permutation-based network compari-
son test.?® This test aims at investigating network invariance (ie,
equality in network properties) at three levels: network structure (net-
work as a whole is identical across cohorts), global strength (same
overall level of connectivity), and one-to-one edge strength (ie, each
specific edge is identical across cohorts). Edge strength invariance
should only be tested when a lack of network structure invariance is
upheld.

Centrality measures were estimated to investigate the differential
role of each symptom within the network in both countries.?? Three
centrality measures were calculated: strength (ie, sum of all the edge
weights directed to a single node), betweenness (ie, number of times
that node lies on the shortest path between two other nodes), and
closeness (ie, average distance from a node to all other ones). Central-
ity measures from each node were compared to each other by means
of the weight difference test. Moreover, network robustness tests
were conducted under non-parametric bootstrapping to explore
robustness of estimations.?’ All analyses were conducted using
R Core Software v 3.5.0,%° employing the mgm v. 1.2-9,3! qgraph
v. 1.6.5°? igraph v. 1.2.5°2° bootnet v. 1.3, and Net-

1,34

workComparisonTest v. 2.2. packages.

2 | RESULTS

Descriptive statistics are displayed in Table 2. There were more
female participants in the Nigerian sample. Participants from Nigeria
were also less formally educated, had a lower income, were more
likely to be current smokers, and resided in more rural locations. Con-
versely, Spanish participants were more likely to have received treat-
ment for depression. Symptom distribution between samples is
displayed in Table 3. In general terms, a higher proportion of Spanish
participants showed psychological symptoms (except suicide behav-
iour) and Nigerian participants were more likely to show somatic
symptoms.

Figure 1 depicts the estimated symptom networks in both sam-
ples. The weighted correlation test is displayed in the Supplementary
material. The network comparison test revealed that both networks
were invariant in terms of global strength, S(Gspain, Gniceria) = 7.56,
P = .06 (global strength by country: Sspany = 8.06; Snigeria = 15.62).
However, it found that network structures were different when con-
sidering symptom networks, M(Gspain, Gnigeria) = 2.95, P < .01 (mean
of maximum norm of the matrix of difference scores of all connection

strengths from the permuted samples M pegy = 1.42). The invariant
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edge strength test revealed significantly different correlations
between samples in the self-confidence—suicide edge, Ess(Gspain,

Gnigeria) =0.99, P < .05; and in the appetite—low energy edge,

TABLE 3  Proportion of individuals showing depressive
symptoms across samples

Spain sample  Nigeria sample

Symptom (n =232) (n=195) 2 test Cramer's V

Psychological symptoms
conc 77.59 68.21 4.30* 0.11
hope 87.07 19.49 192.85** 0.68
sad 98.28 88.72 1530  0.20
self 85.34 51.28 55.82**  0.37
think 70.69 72.31 0.07 0.02
suic 41.38 70.26 34.48** 0.29

Somatic symptoms
app 65.95 97.44 64.50**  0.39
lost_int  93.10 99.49 9.69** 0.16
ener 93.10 92.82 0.00 0.01
rest 81.90 2.05 269.24**  0.80
slow 65.52 83.08 15.90*  0.20
slp 87.50 95.38 7.18* 0.14

Note: app, appetite problems; conc, concentration difficulty; ener, low
energy or fatigue; hope, hopelessness; lost_int, lost of interest; rest, rest-
less; sad, sadness; self, lack of self-confidence; slow, slowness; slp, sleep
difficulty; suic, suicide behaviour; think, slow thinking.

*P < .05.
**P<.01.
Nigeria
D), D~
N S @
FIGURE 1
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Eat(Gspain: Gniceria) =2.50, P < .01. In this sense, these two correla-
tions were significant in the Nigerian symptom network (tetrachoric
correlation coefficients, r = .55, for self-confidence—suicide; and r =
.69, for appetite—low energy), but shrunk from the Spanish symptom
network, due to their low magnitude.

Figure 2 displays the centrality measures in both symptom net-
works. The most influential (central) symptoms in both networks were
psychological (concentration difficulty) and somatic (slowness) symp-
toms (for all cases, the difference test showed significantly higher
strength in comparison to sadness symptom for both samples and sui-
cide symptom for Spanish sample too; P < .01). While slow thinking
and low energy were distinctive in the symptom network of the Nige-
rian sample, lack of self-confidence and hopelessness (both psycho-
logical symptoms) were the most important symptoms in the network
of Spanish participants (difference test with P < .01, for all these
comparisons).

Network robustness tests revealed that network estimates
derived from the real data were not significantly different from those
derived from bootstrapped samples, regardless of country (see the
Supplementary material). Conversely, stability of centrality measures
decreased substantially when dropping people from dataset in both

countries.

3 | DISCUSSION

The present study is a cross-cultural comparison of depression
symptom networks in two large samples of community dwelling

older adults with current MDD drawn from Nigeria and Spain. We

Spain

Estimated symptom constellations across the study groups. Note: Edges depict associations between symptoms (positive partial

correlations in grey and negative correlations in black). The thicker the edge, the stronger the connection. Nodes in white depict psychological
symptoms and nodes in grey depict somatic symptoms. The colouring of the circle around each node represents the explained variance by its
neighbours. Symptoms: app, appetite problems; conc, concentration difficulty; ener, low energy or fatigue; hope, hopelessness; rest, restless; sad,
sadness; self, lack of self-confidence; slow, slowness; slp, sleep difficulty; suic, suicide behaviour; think, slow thinking
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FIGURE 2 Centrality measures

Strength Closeness Betweenness

between symptom network

hink constellations. Note: Red line, Nigerian
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found that late-life MDD symptom networks in the two populations
were invariant in terms of global strength (similar global magnitude
of the relationships between symptoms), with psychological and
somatic symptoms demonstrating centrality (ie, equally influential in
late-life MDD) in both countries. Variations in network of both
countries were found in patterns of relationships at the level of indi-
vidual symptoms. Moreover, slow thinking and low energy were
important in the symptom network of the Nigerian sample, while
lack of self-confidence and hopelessness influenced the network
derived from Spanish population.

Our findings are in keeping with recent studies showing that the
presentation of depression is culturally universal and by no means
unique to any one region or cultural context.>>? However, some
culture-specific issues seem to play a relevant role in symptom
reporting. In this regard, we found that Spanish older adults reported
psychologisation symptoms more frequently than their counterparts
did; and Nigerian older adults reported somatisation symptoms more
frequently. Additionally, network structures were not similar across
samples but showing the same overall connectivity strength.

Our study improves on existing body of work on cross-cultural
similarities and nuances in symptom reporting in the context of
depression. First, we conducted direct cross-cultural comparison of
symptoms reporting in community dwelling older adults with MDD

drawn from two large representative samples in Africa and Europe.

Previous studies have been mostly based on clinical samples. Interpre-
tation of the results of studies in which participants were those who
presented themselves to primary care or outpatient clinics have often
been confounded by the observation that cross-cultural variations in
broad symptom presentation may also reflect patterns of help-
seeking.>*?

Second, many previous studies have focused solely on broad
somatic and psychological symptom categories. Such broad
categorisation does not allow for the disaggregation of cross-
cultural nuances in the influence of individual symptoms in the
overall presentation of MDD. We thus analysed, using the NA
approach, individual symptoms as well as broad somatic and psy-
chological categories derived according to previously published
psychometric analyses of depression symptoms in the context of
DSM IV MDD.2® This methodology allowed us to discern cross-
cultural nuances in the relationship between individual symptoms
and identified symptoms that were most salient in maintaining the
disorder in both populations. The third area in which our study
improves on the literature is that, rather than rely on depression
symptoms derived from patients self-reported, we have used
symptoms obtained from the WHO CIDI. This methodology elimi-
nates cross-cultural variations in symptom reporting that is due to
interview techniques. For example, some previous studies have

observed that compared to self-reported patient questionnaires,
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diagnostic interviews that allows the interviewer to ask further
questions may elicit more symptoms in the broad psychological
categories, as opposed to more somatic symptoms when using
patient self-reports.®

It is well feasible that, due to culture-specific experiences across
the lifespan, there are true cultural variations in emotional expression
in the general non-psychiatric population.2¢%” However, as reflected
in the present findings, it would seem that in the context of psychopa-
thology, differential reporting of symptoms in terms of broad catego-
ries such as more or less somatisation and psychologisation may be
less pronounced in terms of how symptoms are connected each
other.

In consonance with our hypothesis, we found differences at the
level of individual symptoms, wherein slow thinking and low energy
were important in the symptom network of the Nigerian sample while
lack of self-confidence and hopelessness influenced the network from
Spain. We note that even though we were able to identify these
symptoms as having unique influences on late-life MDD in both
populations using statistical techniques, we currently are unable to
provide clear proposition as to their functional role as well as possible
reasons for their influence on the disorder in the two populations. A
closer look at our data revealed that low energy (Nigeria) and slow-
ness (both in Nigeria and Spain) were important representative symp-
toms of the broad somatic categories in the two populations, while
slow thinking (Nigeria) and lack of self-confidence and hopelessness
(Spain) were key symptoms in the broad psychological categories. This
observation is in keeping with the main finding of the present study
suggesting that symptoms in the broad somatic and psychological cat-
egories were important in both populations. On the other hand, symp-
toms with distinctive influences on MDD may serve as targets for
culturally sensitive interventions for older persons with the disorder in
the respective populations.??

A key limitation of our study is that in instances of opposing DSM
IV depression symptoms, such as weight loss and weight gain, we
have chosen to drop the atypical depression symptom. As it is unlikely
for the same patient to endorse both weight gain and weight loss in
the same interview, the strategy to drop atypical symptoms was found
to be the most expedient in statistical and conceptual terms. We also
note that loss of interest was removed from analysis due to its low
variability across samples (ie, the symptom was present in most study
participants). Nevertheless, the observation that loss of interest was
endorsed by the majority of participants with MDD regardless of
country contexts indicate that the symptom may be crucial in late-life
MDD regardless of country and culture. Given that we have investi-
gated the phenomenon of cross-cultural differences in symptoms
reporting using two cohorts from diverse social and economic con-
texts, we were not surprised by our finding of heterogeneity in the
study sample in terms of several demographic, health, and lifestyle
factors. Nevertheless, future studies should strive to include more
homogeneous samples in order to reduce the influence of con-
founding factors. In terms of network estimation, it is worth noting

that our sample is somewhat limited, leading to decreased power

mGematnc Psychiatry

either to detect measure differences, lack of invariance, or significant
correlations. For that reason, this study aspires to be a starting point
to approach NA to cross-cultural psychiatry and further research
should include larger sample size. On the other hand, the participant
selection strategy (ie, participants fulfilling diagnostic criteria for
MDD) may bias network estimation due to Berkson's bias. However,
our focus was on clinical sample from both countries as meaningful
unit of analysis on a community basis. In addition, the structure of the
World Mental Health (WMH) CIDI interview (based on skip questions)
led to missing data on secondary symptoms when interviewee did not
manifest key symptoms. Further studies should include participants
over the continuum of MDD in terms of severity as a way to minimise
the impact of such bias. Finally, some depressive symptoms were not
included in this study due to the CIDI version used to assess depres-
sion in the Spanish cohort. Although the key symptoms for depression
diagnosis were considered, future studies should comprise a more
exhaustive set of depressive symptoms to paint a more accurate pic-
ture of symptom networks and cultural aspects.

In conclusion, the network structures of late-life MDD symptoms
in community-dwelling Yoruba Africans and the Spanish populations
were similar in terms of global strength, when considering broad cate-
gories of somatic and psychological symptoms. However, the func-
tional and ‘communicative’ role of individual symptoms may be
differentiated by context specific imperatives. Reliability of statistical
differences in the relationship and influence of individual depression
symptoms requires confirmation in future studies comparing older
Africans and Europeans with and without MDD. Such studies will jus-
tify their uniqueness in the process of late-life MDD in the two
populations. If the distinctive role of individual symptoms in driving
the disorder is confirmed, such symptoms could serve as important
targets for culturally sensitive interventions in the respective
populations.

It was timely to investigate the question of whether there are
cross-cultural differences in symptom reporting using Africans with
late-life MDD as the study model. This is as rapid social and epidemio-
logical transitions in Africa have resulted in a more complex social
configuration of the continent, a situation that may have conse-
quences for the mental health of older Africans.®®37 In turn, emerging
complexities in social configurations in African societies may produce
unique patterns of psychopathology, especially among the older popu-

lation who may lack the requisite resources to adapt to the changes.
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