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ABSTRACT

Objectives To study socioeconomic inequalities in
mental health in rural and urban Colombia, a country with
a history of internal conflict and large socioeconomic
inequalities. Recent survey data are available to study this
understudied topic in a middle-income country.

Methods Using data from 9656 respondents from the
2015 Colombian Mental Health survey, we investigated
the association between lifetime prevalence of depressive
and anxiety disorders and quality of dwellings and access
to public services housing score (HS). We calculated

the relative index of inequality (RIl) and slope index of
inequality (SlI) for HS in urban and rural areas, adjusting
for potential confounders and mediating factors.
Outcomes The lifetime prevalence of anxiety and
depression (combined) was 9.6% in urban versus 6.9%
in rural areas (p<0.001). HS was not associated with
prevalence of anxiety and depression in urban settings,
whereas a higher HS (poorer housing quality) was
associated with fewer mental disorders in rural areas
in both univariate and multivariate models (multivariate
RIl,,,.,0-96 (35% Cl 0.51 to 1.81); Rll . 0.11 (95% CI
0.04 to 0.32)). In rural areas, the prevalence of mental
health problems was 12% points lower in persons living
in the poorest quality dwellings than in those living

in high-quality dwellings (Sl —0.12 (95% Cl —-0.18 to
—0.06)). Interestingly, within rural areas, persons living
in ‘populated centres’ (small towns, villages) had a
higher lifetime prevalence of any mental health disorder
(9.8% (95% Cl 6.9 to 13.6)) compared with those living
in more isolated, dispersed areas (6.0% (95% Cl 4.6 to
7.7)).

Interpretation In rural Colombia, those living in

the poorest houses and in dispersed areas had a

lower prevalence of mental health problems. Further
understanding of this phenomenon of a seemingly inverse
association of prevalence of mental disorders with poverty
and/or urbanisation in rural areas is needed. Particularly,
considering the progressive urbanisation process in
Colombia, it is important to monitor mental health in
populations migrating to the cities.

Strengths and limitations of this study

» The analysis is based on a nationally representative
sample of 9656 adult respondents.

» The survey used validated instruments to measure
prevalence of various mental health problems.

» This study adds to the literature on mental health in-
equalities in rural and urban settings in low-income
and middle-income countries.

» Data from 1214 respondents were excluded from
the analysis due to incomplete information.

» Because of the relatively low 12month prevalence,
only lifetime prevalence of mental disorders was
used as outcome.

INTRODUCTION

Although there is a growing body of evidence
of the association between socioeconomic
indicators and mental health in low-income
and middle-income countries (LMIC), this
issue has been mostly investigated in high-in-
come country (HIC) populations." Most of
the studies from LMICs show a positive asso-
ciation between poverty and mental health
problems, but some report no or negative
associations.” * Variables like food insecu-
rity, housing, social class and financial stress
are consistently associated with mental
health disorders, while income, employ-
ment, education and consumption are more
equivocal.”> *'” Moreover, a recent literature
review found that the evidence of the rela-
tionship between socioeconomic factors and
mental health in LMICs is very mixed with
results varying according to the socioeco-
nomic measure used and the hypothesised
directionality of effects." That review and
certain specific analyses have also shown that
poverty alleviation interventions based only
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on economic aids for the poor might not be sufficient
enough to have a significant impact on their mental
health." "' Most studies of LMICs populations report a
positive association between mental health problems and
poverty—indirectly related to residential crowding and
awareness of hardship compared with others—which can
affect mental health.” "' '* Few studies investigating the
association between mental health and socioeconomic
position have analysed rural populations in LMICs.

Studies of population mental health and patterns of
inequalities comparing urban and rural settings generally
document a higher prevalence of affective and anxiety
disorders in urban settings in both HIC” and LMIC,"* "°
but the difference in rural settings is not always statisti-
cally significant. Data from the 2015 Colombian Mental
Health Survey (ENSM IV) showed a higher lifetime prev-
alence of mental health disorders in urban than rural
areas.'® Some proposed mechanisms that may explain
this higher prevalence in urban settings are a weaker
social support network and more social pressure (more
informal work, risks of losing jobs, pressure to comply
with working hours, etc) than in rural settings,” but these
mechanisms have not been investigated to date.

Since socioeconomic inequalities in mental health are
an important but largely under-researched topic in LMIC,
we set out to investigate if socioeconomic gradients in
mental health problems exist in Colombia. Given that the
prevalence of mental health problems is usually higher in
urban areas, we performed a stratified analysis by urban
and rural settings. The Mental Health survey (ENSM 1V)
data offer a unique opportunity to study mental health
problems in urban and rural settings in association with
housing characteristics and access to public services as
well as other indicators of socioeconomic status. This
nationally representative survey was therefore chosen
as the data source for this analysis. We are not aware of
previous studies examining mental health inequalities in
LMICs that stratify the population by urban/rural area of
residence.

METHODS

Data source and study sample

We analysed data from the 2015 Colombian ENSM 1V,
which measures aspects of mental health and access to
and use of mental health services among people aged
7 years and over."” The survey had a multistage cluster
and probabilistic sample design, which provides repre-
sentative data at national and regional levels. From every
eligible sampled household, an individual aged =12 years
was randomly selected and invited to participate; if the
household included children aged 7-11 years, one of
them was also selected and invited to participate. Further
details of the survey’s design are provided elsewhere.'® !’
The survey collected data from a sample of 15351 individ-
uals, of which 10 870 were adults (18+ years). The overall
household response rate was 97.4% and the individual
response rate was 95.1%. This high response rate is not

uncommon for Colombian population surveys, which are
usually conducted by household visits and face-to-face
interviews."® ' We performed complete-case analyses, so
only adults with complete information for measures of
mental health disorders, housing characteristics and all
other covariates were included in the analytical sample.
Therefore, 1214 adults without responses or with missing
information on any of the study variables were excluded.
For all variables and for the main analyses, the rate of
missing information was less than 5%. The final sample
used for our analyses was 9656 individuals: 7644 in urban
and 2012 in rural areas.

To evaluate if missing data influenced the results, we
performed an additional analysis, with multiple imputa-
tion for the following variables: educational level (103
data missing), armed conflict (106), use of sanitary (543),
electricity, sewage, water and garbage services (17) and
prevalence of any mental health disorder (466).

Study measures

Mental health disorders

Mental health disorders were assessed using the WHO
Composite International Diagnostic Interview with
computer-assisted personal interview methodology (CIDI-
3.0-CAPI). The CIDI-3.0 is a structured questionnaire
on the presence, intensity and persistence of clusters of
psychiatric symptoms® that provides mental disorder
diagnoses according to the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition (DSM-1V) diag-
nostic Criteria,4 the mental disorders captured include
major and minor depressive disorders, dysthymia, bipolar
affective disorder, other bipolar affective disorders
(including type II), generalised anxiety disorder, panic
disorder and social phobia. For this analysis, a binary indi-
cator was created to identify adults who had any mental
disorder during their lifetime.

Housing score and socioeconomic position (SEP)

Colombia has a long and recent history of violence, one
of the largest socioeconomic inequalities worldwide and
a relatively large informal economy.”' ** In countries
with large informal economies, traditional indicators of
SEP such as formal income or educational level are less
indicative for living conditions than in formal econo-
mies. Factors like housing quality and access to public
services can be alternative indicators in such situations
and have been increasingly used in LMIC.* In Colombia,
if a person lives in a house that is connected to public
services such as sewage systems, electricity and drinking
water and the house is made of good quality materials,
his/her SEP is probably higher and this person probably
lives in a more urbanised area than someone who lives in
a house without connection to public services or made of
inferior building materials.

Our main measure of SEP was the housing score, an indi-
cator of poor housing characteristics, which was based on
the Household Wealth Index (HWI), an index extensively
used in Demographic Health Surveys (DHS) in LMICs.*
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This asset-based index includes housing characteristics,
publicly provided services and durable consumer goods.
The ENSM IV was composed of nine questions written in
the same way as those included in the Colombian DHS to
derive the HWI. The majority of variables from the ENSM
IV were employed in this study: type of toilet (shared or
private and connection/lack of connection to sewage
system), principal material of floor and walls, electricity
supply, general access to sewage systems, garbage collec-
tion, bath or shower within the house and type of access
to water. Table 1 describes the distribution of these vari-
ables for urban and rural areas. We dichotomised these
variables following criteria from the EquityTool-DHS
wealth index” to identify poor housing conditions. We
derived the indicator (housing score) for the number
of poor housing characteristics and categorised it into
five categories: 0, 1-2, 3-4, 5-6 and 7-9 ‘poor’ charac-
teristics present in a house—a higher score indicated
poorer housing quality. This categorisation was based on
the distribution of the variable in the analytical sample
in rural areas. The ENSM IV survey did not include ques-
tions about ownership of durable consumer goods such
as radio, television, fridge or phone.

Other covariates

Age, gender, marital status and geographical location
(region) were included as covariates, given their relation-
ship with mental health and the housing score. These
variables alongside educational attainment and affiliation
with the Colombian social security system were consid-
ered to be potential confounders of the relationship
between SEP (housing score) and mental health prob-
lems. In the analysis, we included age as a continuous
variable and included the other variables using the cate-
gories shown in table 2. Affiliation with the social security
system was categorised taking into account features of the
funding scheme and details of the social security system
in Colombia, which are provided elsewhere.?® ?” Experi-
ence of consequences from the armed internal conflict
in Colombia, family dysfunction and social support were
thought to be potential mediators between SEP and
mental health and were also included in the models to
assess their potential role in the association of interest.
Experience with the armed conflict was categorised as yes/
no; family dysfunction was categorised using the APGAR
instrument® in four categories: no, low, moderate and
severe family dysfunction and social support (‘How often
can you talk to someone about your problems or difficul-
ties or ask for advice?’) was categorised as always, almost
always, often and never. The classification of covariates
as potential confounders or mediators was theoretically
oriented and based on evidence showing the hypothe-
sised relationships.* *

We analysed the data separately for urban and rural
settings, defined in accordance with the national statistics
office (DANE) as follows: urban areas include all capital
cities and municipalities with a central administrative
office (ex: town hall), rural areas are characterised by

Table 1 Distribution of the variables related to the type of
housing, stratified by rural/urban residence

Variables Urban, N (%) Rural, N (%)

Main material used for the exterior walls of the dwelling

Brick, stone or 7181 (93.9) 1231 (61.2)
polished wood
Mud or clay walls 77 (1.0) 174 (8.6)
Daub walls 92 (1.2) 259 (12.9)
Rough wood, 228 (3.0) 290 (14.4)
planks, board
Prefabricated 32 (0.4) 27 (1.3)
materials
Guadua, cane, 9 (0.1) 26 (1.3)
mats, other plant
materials
Zink, fabric, 24 (0.3) 4 (0.2
canvas,
cardboard, can
Dwelling does not 1(0.0) 1(0.0)
have walls

Main material of the floors
Carpet or wall-to- 45 (0.6) 1(0.0)
wall rug
Polished and 83 (1.1) 6 (0.3)
lacked wood
Marble 75 (1.0) 1(0.0)
Tiles, vinyl, brick 5298 (69.3) 497 (24.7)
Unpolished wood, 151 (2.0) 150 (7.5)
planks, other
plant material
Cement, gravel 1845 (24.1) 1043 (51.8)
Soil, sand 147 (1.9) 314 (15.6)

With what type of sanitary system is this dwelling equipped?

Toilet connected 7046 (92.2) 592 (29.4)
to sewage system
Toilet connected 486 (6.4) 1137 (56.5)
to septic tank
Unconnected 89 (1.2) 186 (9.2)
toilet
Latrine 16 (0.2) 96 (4.8)
Sanitary above 7 (0.1) 1(0.0)
river or other
open water
source

The sanitary is... 7644 () 2012 ()
Exclusively 7110 (93.0) 1861 (92.5)
for use by
inhabitants of the
household
Shared with 534 (7.0) 151 (7.5)
persons from
other households

This dwelling has a shower or sprinkler?

Continued
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Table 1 Continued

Variables Urban, N (%) Rural, N (%)
Yes 6934 (90.7) 1252 (62.2)
No 710 (9.3) 760 (37.8)

Drinking water and water for preparing food is mainly
obtained from

Public aqueduct 7023 (91.9) 639 (31.8)
Local community 140 (1.8) 772 (38.4)
aqueduct
Well with pump 141 (1.8) 128 (6.4)
Well without 40 (0.5) 111 (5.5)
pump
Rainwater 59 (0.8) 22 (1.1)
River, brook, 17 (0.2) 289 (14.4)
spring
Tank truck 38 (0.5) 22 (1.1)
Bottle water or 186 (2.4) 29 (1.4)
water from a bag
Has electricity
No 27 (0.4) 31(1.5)
Yes 7617 (99.6) 1981 (98.5)
Is connected to an aqueduct
No 427 (5.6) 629 (31.3)
Yes 7217 (94.4) 1383 (68.7)
Connected to sewage system
No 682 (8.9) 1432 (71.2)
Yes 6962 (91.1) 580 (28.8)
System for garbage recollection
No 261 (3.4) 1339 (66.6)
Yes 7383 (96.6) 673 (33.4)

more dispersed dwellings, a general lack of street name
systems, etc. Within rural areas, there is a wide variation
in ‘level of urbanisation’, with both small villages and/or
isolated houses.

Statistical analysis

All analyses were stratified by urban/rural setting, as we
were interested not only in assessing whether the magni-
tude of inequalities differed between urban and rural
areas but also in exploring the potential role of covari-
ates in both settings. Moreover, because in the Colombian
context there are important rural /urban differences, such
as socioeconomic conditions and experiences with armed
internal conflict, we sought to characterise inequalities
separately in these two areas.

We estimated the lifetime prevalence of mental disor-
ders by categories of the housing score and derived the
relative index of inequality (RII) and the slope index of
inequality (SII) to measure relative and absolute inequal-
ities, while accounting for the distribution of the popula-
tion across all socioeconomic groups. By doing this, we

8

removed differences in the size of socioeconomic groups
as source of variation in the magnitude of health inequali-
ties.*! 32 For both urban and rural areas, the RII was calcu-
lated using logistic regression models, adjusting for age,
sex, marital status and region. The RlI is the ratio between
the prevalence of mental disorders in areas with the worst
housing characteristics (ranked 1 on the housing scale)
and areas with the best housing characteristics (ranked 0
of the housing score) and can thus be interpreted as the
prevalence OR of mental disorders between those with
the worst and those with the best housing characteristics
in the population.”** Values of RII >1 indicate a higher
prevalence of mental disorders among those with worse
housing characteristics. We also calculated the SII, which
is the difference between the predicted values at both
extremes of the housing score and expresses the abso-
lute difference in prevalence of mental health problems
between the population at the top and the bottom of the
housing score distribution.

Considering the requirements of the RII and SII, the
categorical indicator for the housing score was intro-
duced as a quantitative variable with values between 0 and
1 according to the distribution in the analytical sample.
We included all the above-mentioned covariates in the
RII model to explore their role in the observed health
inequalities.

To evaluate the effect of missing data on our main
results, we imputed missing data for educational level,
armed conflict, prevalence of any mental health disorder
and use of sanitary, electricity, sewage, water and garbage
services. All were imputed using chained equations
(M=5)* in a logistic regression model for all variables
except educational level (ordinal logistic regression),
using the mi command in Stata V.14. Independent vari-
ables (without missing data) included in these models
were age, sex, region, urban/rural area of residence,
marital status and family dysfunction. The analyses for
the main model were repeated for the imputed data
(including the expansion factor). These analyses with an
imputed sample were aimed at evaluating the consistency
of our findings, and therefore, estimates presented in this
paper are from complete-case analyses. In addition, as
estimates from the imputed sample showed very narrow
Cls, we concluded that reporting results from the original
data was a more conservative approach.

All estimates took into account sample weighting to
obtain population-based estimates. All analyses were
conducted in Stata V.14.

RESULTS

The weighted lifetime prevalence of any mental disorder
was 9.6% (95% CI 8.5% to 10.8%) in urban areas versus
6.9% (95% CI 5.6% to 8.4%) in rural areas. Table 2 shows
the distribution of sociodemographic characteristics of
the respondents by urban/rural area of residence. The
distribution of marital status, education level, experi-
ence with armed conflict and type of affiliation with the

4
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Urban Rural
Variables Nt % Nt % P values*
Age (median; Q1-Q3) 42 29-56 44 30-58 0.4367
Male 3029 39.6 838 1.7 0.5968
Female 4615 60.4 1174 58.3
Married, living with partner 4055 53.0 1255 62.4 <0.001
Separated/widow/divorced 1455 19.0 301 15.0
Single 2134 27.9 456 22.7
None/Primary 2220 29.0 1231 61.2 <0.001
Secondary 4027 52.7 698 34.7
Technical 765 10.0 52 2.6
University 632 8.3 31 15
No dysfunction 6264 81.9 1595 79.3 0.3097
Light 747 9.8 222 11.0
Moderate 372 4.9 133 6.6
Severe 261 3.4 62 3.1

Participation in groupst 2801 36.6 750 37.3 0.2429
Always 2050 26.8 546 27.1 0.5470
Almost always 1080 141 268 13.3
Sometimes 3332 43.6 859 42.7
Never 1182 15.5 339 16.8
One 1049 13.7 279 13.9 0.0099
Two 1642 215 472 23.5
Three 1832 24.0 480 23.9
Four to five 2438 31.9 594 29.5
Six or more 681 8.9 186 9.2
Central 1556 20.4 511 25.4 <0.001
Atlantic 1468 19.2 346 17.2
Bogota 1572 20.6 44 2.2
Oriental 1783 23.3 561 27.9
Pacific 1265 16.5 550 27.3
Contributive 3939 51.5 445 22.1 <0.001
Special 199 2.6 19 0.9
Subsidised 3038 39.7 1444 71.8
Not affiliated 468 6.1 104 5.2

Continued

(3]
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Table 2 Continued

Urban Rural

Variables Nt % Nt % P values*
Housing score (higher=poorer quality)

0 (sum=0) 4561 59.7 140 7.0 <0.001

1 (sum=1, 2) 2225 29.1 300 14.9

2 (sum=3, 4) 587 7.7 401 19.9

3 (sum=5, 6) 194 25 637 31.7

4 (sum=7, 8, 9) 77 1.0 534 26.5

*P values of independence test corrected by the survey expansion factor.

TNumbers represent absolute numbers from the survey, % are prevalence weighted for expansion factor of the survey.
FReligious, sports, political, cultural, community, ecological, ethnic, youth, health groups.

§The contributive regime includes those in formal employment or independent jobs with economic capacity to pay a monthly
fee; special regime includes armed forces, workers in the petroleum industry and teachers in the public sector; in the subsidised
regime are those classified as ‘poor’ and their insurance fee is paid by the government and not affiliated are those without health

insurance.

social security system differed between urban and rural
areas, as did region of residence. In rural areas, there
was an inverse gradient with lower lifetime prevalence of
mental health disorders as quality of housing conditions
decreased (table 3).

In both wunivariate and multivariate analyses
corrected for age, sex, region and marital status,
results from the RII revealed a non-significant asso-
ciation between the housing score and prevalence of
mental disorders in urban areas: RIT .. 0.86 (95%
CI10.50 to 1.48), RIT_ . 1.13 (95% CI 0.65 to 1.95).
On the contrary, in rural areas, there was a strong and
highly significant association in both univariate and
multivariate analyses: RIT . 0.16 (95% CI 0.07 to
0.38), RIL .. .0.19 (95% CI 0.08 to 0.49)—where
higher scores (ie, fewer public facilities available and
lower quality products used for construction) were
associated with fewer mental disorders. Absolute
differences in the same multivariate model indicate a
9.4% points lower prevalence of mental health prob-
lems in the population with the worst housing score
in rural settings, SIT -0.09 (95% CI -0.15 to —0.04)
(tables 4 and 5). In a multivariate model, taking into
account educational level, family dysfunction, social
support, experience with armed conflict and type of
affiliation with the social security system, the housing

score remained non-significant (RII 0.96 95% CI 0.51
to 1.81) in urban areas, while in rural areas the RII
was strengthened: 0.11 (95% CI 0.04 to 0.32), illus-
trating a ‘protective’ effect of living in poor housing
conditions (table 4). The difference in absolute terms
translates to a 12% points lower prevalence of mental
health problems in rural area with the worst housing
scores (SIT -0.12 (95% CI -0.18 to -0.06)). Other vari-
ables in the model showed the expected association
with mental health disorders in both rural and urban
areas; often statistical significance was only observed
in urban areas, likely due to the larger number of
respondents in urban areas. Having separated from a
partner, having a university degree and not being affil-
iated with the social security system were all signifi-
cantly associated with an increased risk of mental
disorders in urban areas, as were moderate or severe
family dysfunction (in both rural and urban areas),
not being able to talk about problems (in urban areas)
and having experienced armed conflict (in urban
areas). The analyses with imputed data resulted in a
more precise, but very similar estimate of the RII for
the housing score: in urban areas, the score was 0.92
(95% CI 0.71 to 1.20) and in rural areas the score was
0.13 (95% CI 0.10 to 0.18) (online Supplementary
table 1).

Table 3 Lifetime prevalence of mental health disorders by level of housing score in rural and urban areas

Socioeconomic position Urban

Rural

(housing score) Prevalence (%) 95% ClI Prevalence (%) 95% CI

Level 1 (best housing) 9.7 8.3t0 11.3 17.7 10.8 t0 27.8
Level 2 10.1 8.4to 12.1 8.0 5.2to012.2
Level 3 8.4 4.3t015.7 5.7 3.4t09.4

Level 4 4.5 21t09.5 6.7 4.7t09.6

Level 5 (worst housing) 71 21to21.4 25 1.5t04.2

Total 9.6 8.5t010.9 6.9 5.6t0 8.4
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Table 4 Relative index of inequality (RIl) (based on housing score)*, in a multivariate model for lifetime prevalence of any
mental disorder

Any mental health disorder (lifetime prevalence)

Urban Rural
RII/OR* 95% ClI RII/OR* 95% ClI
Housing score (RII) 0.96 0.51 to 1.81 0.11 0.04 to 0.32
Demographic characteristics
Age (continuous) 0.98 0.97 t0 0.99 1.00 0.98 to 1.01
Female sex (reference 1.19 0.90 to 1.57 1.52 0.94 to 2.46

category: male)
Region (reference category: Central)

Atlantic 0.48 0.32 to 0.71 1.13 0.41 to 3.15
Bogota 1.51 1.01t0 2.25 2.48 0.7510 8.16
Oriental 0.98 0.65to 1.48 1.10 0.61 to 1.98
Pacific 1.36 0.92 to 2.00 1.03 0.58 to 1.83
Marital status (reference category=living with partner, married)

Separated, widow, 1.77 1.23 t0 2.56 1.55 0.74 10 3.23

divorced

Single 1.04 0.76 to 1.44 1.03 0.57 to 1.85

Other indicators of socioeconomic level
Educational level (reference category=no or primary education)

Secondary 1.31 0.91t0 1.87 0.64 0.35t0 1.17
Technical 1.02 0.56 to 1.84 0.17 0.03to 1.10
University 1.94 1.09 to 3.45 NAT -to-

Affiliation with the social security systemz (reference category=contributive)
Special 0.75 0.37to 1.54 0.38 0.05 to 2.91
Subsidised 1.33 0.95 to 1.86 1.01 0.58 to 1.77
Not affiliated 1.83 1.21102.76 0.63 0.21to0 1.84

Other relevant variables for mental health
Family dysfunction (reference category: no family dysfunction)

Light 1.56 0.99 to 2.46 1.39 0.72 t0 2.70
Moderate 1.73 1.13t02.64 3.29 1.72 10 6.32
Severe 3.02 1.87 to 4.88 2285) 0.79 to 6.99
How often can you talk to someone about your problems or difficulties or ask for advice? (reference category=always)
Almost always 1.44 0.91t0 2.27 0.54 0.25t0 1.15
Sometimes 1.41 0.97 to 2.04 0.68 0.37to 1.22
Never 1.72 1.10 to 2.67 0.69 0.34 to 1.42
Experience with armed  1.97 1.1910 3.26 1.65 0.82 t0 3.33

conflict (reference
category: no)

*Housing score results are Rl for other variables results are ORs, both with their respective 95% Cls.

TIn rural areas, there were no participants with a university degree reporting mental disorders.

FThe contributive regime includes those in formal employment or independent jobs with economic capacity to pay a monthly fee; special
regime includes armed forces, workers in the petroleum industry and teachers in the public sector; in the subsidised regime are those
classified as ‘poor’ and their insurance fee is paid by the government and not affiliated are those without health insurance.

NA, not applicable.

Table 6 shows that, within the rural population,  with those livinginamore isolated lifestyle in dispersed
individuals living in ‘populated centres’ (small towns,  areas (6.0%, 95% CI 4.6 to 7.7).
villages) had a higher lifetime prevalence of any mental We tested to see if these results were confounded by the

health disorder (9.8%, 95% CI 6.9 to 13.6) compared  consumption of alcohol. While there was an association
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Table 5 Slope index of inequality (Sll) (based on housing score), in multivariate models for lifetime prevalence of any mental

disorder
Urban Rural
Sl 95% ClI Sll 95% CI
Housing score 0.010 —-0.035 to 0.056 -0.094 -0.151 to -0.037
Adjusted by age, sex, region and marital status
Housing score -0.002 —-0.055 to 0.050 -0.121 —-0.184 to -0.058

Adjusted by age, sex, region, marital status,
educational attainment, affiliation to the social
security system, armed internal conflict, family
dysfunction and social support.

(in urban areas only) between problematic alcohol
consumption and a lifetime prevalence of mental disor-
ders, alcohol consumption patterns did not alter the
association with the other study variables and therefore
was not considered a confounder (online Supplementary
table 2). We performed one additional analysis using the
self-reporting questionnaire (SRQ) instead of the CIDI
to measure anxiety and depression and all associations
remained consistent with the previous results (online
Supplementary table 3).

DISCUSSION

In this cross-sectional study, poorer housing character-
istics were associated with (much) lower lifetime preva-
lence of depressive and anxiety disorders in rural areas
of Colombia. In urban areas, prevalence was higher
but not associated with housing characteristics. These
findings are contrary to our expectations based on the
literature, but the limited body of evidence in this field
is almost exclusively based on data from urban settings
in HIC and sampling frames from patients in clinics
rather than households. This evidence largely shows
positive associations between low socioeconomic status
and mental health disorders, also in LMIC.!2% However,
the few household-based findings reported from LMIC
show weak, if any, associations between poverty (based
on household consumption) or income inequalities
and mental health; in Mexico, being poor, that is, in the
bottom quartile of the household per capita consumption
distribution, was related to lower levels of mental health
plroblems.3 Another analysis, conducted in a rural district

Table 6 Prevalence of mental health disorder in rural areas,
disaggregated by populated or dispersed area*

Type of area of the Any mental health disorder (lifetime)

household % 95% CI
Populated centre 9.8 6.910 13.6
(rural)

Dispersed rural 6.0 461t07.7
Difference 3.8 0.1to7.4

*Populated centres are small towns, villages while dispersed areas
(within rural settings) are defined as isolated houses.

of Kenya, found no associations between mental disorders
and different SEP measures: education, employment and
housing characteristics™; similar findings were observed
in Ghana.® All findings consistently report that changes in
living circumstances likely have a larger impact on mental
health than the absolute levels of poverty or low SEP. In
Colombia, experience with the armed conflict probably
caused important changes for many households (eg,
internal migration mostly towards larger cities) and in
our analyses was positively associated with a higher preva-
lence of mental health problems.

There is likely a complex interplay of different social,
economic and diagnostic factors involved in these differ-
encesin the observed associations between socioeconomic
class and mental health in urban versus rural populations.
Perception of one’s own socioeconomic status compared
with others’ may be more related to mental health than
absolute socioeconomic status.' *'? In areas with a rela-
tively homogeneous socioeconomic strata, as is likely the
case in rural dispersed areas of Colombia, socioeconomic
status was not always clearly associated with mental health
problems.'* 759 Explanations include a higher tolerance
of high income inequality, lower expectations of equality
or a lack of awareness of inequality because communi-
ties are so segregated.' * In urban areas, the distribution
of SES is very heterogeneous and comparing one’s own
status with that of someone better-off may increase the
likelihood of developing mental health problems in the
future.”

Additionally, in rural areas, having excellent mental
health status may not be a requirement for reasonable
social and financial functioning for most of the popu-
lation. Among highly trained professionals, mental
health is increasingly important for functioning—which
may be why we observe more anxiety and depression in
the highest socioeconomic classes (those with the best
housing quality). Among the lower socioeconomic groups,
existing mental health problems may express themselves
differently (somatisation or dissociative disorders) or
may go undiagnosed—either because of a lack of diag-
nostic capacity or because the mental health problems do
not have a strong impact on individuals’ functioning. In
urban areas, with a service economy, poor mental health
may have a greater impact on daily functioning. The
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wealthier part of the urban population has better mate-
rial and immaterial (cultural capital, prestige, influential
relationships, etc) resources to adapt to these demands,
which in the long term may cause a negative association
between socioeconomic position and mental health.
In Colombian cities, we may be observing a process of
transition—from the ‘inverse’ association observed in
the countryside and the negative association in cities in
high-income countries—which may explain the lack of
association observed in Colombian urban populations.

Individuals living in areas undergoing rapid urbanisa-
tion processes are known to develop more mental health
problems.*’™ This is in line with our observations of a
higher prevalence of mental health problems in urban
areas, and the lowest prevalence of mental health disor-
ders in populations with the poorest housing scores in
the countryside, and in dispersed rural areas, both indi-
cators of very low levels of urbanisation. This might indi-
cate that the housing index used in this analysis is actually
closer to an urbanisation index, which might partially
explain our findings. If that is the case, we could have
an example of confounding urbanisation and SEP. This
should be taken into account in future analyses in LMIC
settings where housing conditions could reflect both the
ongoing processes of urbanisation and household SEP
living conditions.

Colombia’s urbanisation process develops rapidly and
is largely unplanned. In urban populations in India and
Nepal, multiple effects of unplanned urbanisation (fast
population growth, environmental degradation and
sociocultural conflicts) are possible contributors to an
increasing prevalence of depression and anxiety.” * A
higher prevalence of mental health disorders in urban
environments may also result from the tendency of some
mentally ill people to settle in towns rather than in the
countryside.**

The literature on the relationship between mental
health and socioeconomic status is mostly based on
data from HIC, and this association may be weaker
in LMIC. It is thought that mental health disorders
make it more difficult for individuals to keep regular
working hours, and in HIC individuals with depression
are more likely to become unemployed.* ** Colombia,
like many LMIC, has a large informal sector, and the
more flexible nature of employment, particularly in the
informal sector and in agricultural work, may cause less
work-related perceptions of mental health problems. In
addition, mental health problems may be less frequent
because of the lack of work-related stress. Additionally,
in rural areas, larger family and village social support
systems may help in lowering the risk of developing
mental health problems,’ and since poor rural commu-
nities may be isolated, individuals in these communities
may be less aware of income inequalities and therefore
may be mentally less affected by the poor living condi-
tions.' *

On the other hand, mental health problems may also
present themselves differently in rural versus urban

areas in LMIC. We observed known associations, for
example, the association between problematic alcohol
use and mental health problems, only in rural areas.
Another example is the surprisingly high frequency of
suicides in rural areas in Colombia—while the preva-
lence of mental health problems seems to be low.*™
This implies that we should study ways in which mental
problems might express themselves in rural populations
in order to find ways to measure and diagnose such prob-
lems in these populations. Since associations remained
consistent when using the SRQ instead of the CIDI to
measure anxiety and depression, we believe that it was
probably not the instrument that caused these observed
associations. However, results may (partly) be explained
by information bias because of different sensitivities
in measuring anxiety and depression in urban versus
rural populations, and it is also conceivable that both
the SRQ and CIDI are not ideal for measuring mental
health disorders in rural populations in LMIC.

The population-based nature of the survey data and
the standardised instruments used are strengths of this
study, which allowed us for the first time in a LMIC to
study mental health in rural as well as urban settings.
The main limitation of this study is the use of lifetime
prevalence of mental health disorders: the relatively
low individual prevalence by type of disorder and the
low 12-month prevalence did not allow for analyses on
those alternative outcomes. Additionally, although the
present study was not intended to determine causation,
but rather to identify associations, the cross-sectional
nature of the data means that our findings on inequal-
ities may be susceptible to health selection. The ENSM
IV was designed to be nationally representative but
that does not automatically imply that the urban and
rural areas are completely representative. Neverthe-
less, considering the relatively large sample of urban
and rural households in the different housing score
categories and the very consistent findings, we believe
our results indicate a very interesting and understudied
phenomenon in mental health.

The observed differences in prevalence of mental
health problems and patterns of inequalities between
urban and rural settings should lead to different
approaches by medical staff and decision-makers, as the
lower reported prevalence and inverse gradients among
the population living in houses of poorer quality may be
either due to hidden existing, but differently expressed,
problems in rural areas or may also be real and could
underlie the low prevalence in some LMICs.”’ Our
housing score may be considered either an indicator
of SEP or of urbanisation, and its use in this aspect
merits further investigation. The progressive urban-
isation process in Colombia calls for surveillance of
mental health problems in the population migrating to
the cities. Further understanding of the phenomenon
of the association between urbanisation and poverty
and mental health problems is needed, in particular in
LMIC.
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