
OR IG I NA L R E S EARCH

Working Conditions, Workplace Violence, and Psychological
Distress in Andean Miners: A Cross-sectional Study Across Three
Countries

Maria Luisa Salas, MPH, Steve Quezada, MD, MSc, Armando Basagoitia, MD, MSc,

Tamara Fernandez, Lic, Ronald Herrera, MSc, Manuel Parra, MD, Daniel Moraga Muñoz, PhD,

Matthias Weigl, PhD, Katja Radon, MSc, PhD

Munich, Germany; Trujillo, Perú; Sucre, Bolivia; Coquimbo and Santiago de Chile, Chile

Abstract

B A C K G R O U N D Psychosocial working conditions are well-known determinants of poor mental

health. However, studies in mining populations where employment and working conditions are fre-

quently precarious have, to our knowledge, only focused on occupational accidents and diseases.

O B J E C T I V E S The aim of this study was to assess psychosocial working conditions and psychological

distress in Andean underground miners.

M E T H O D S The study population consisted of 153 Bolivian miners working in a silver mining

cooperative, 137 Chilean informal gold miners, and 200 formal Peruvian silver miners employed in a

remote setting. High work demands, minimal work control, minimal social support at work, and

workplace exposure to violence and bullying were assessed using the Spanish short form of the

European Working Condition Survey. A general health questionnaire score >4 was used as cutoff for

psychological distress. Associations between psychosocial work environment and psychological dis-

tress were tested using logistic regression models controlling for potential confounding and effect

modification by country.

F I N D I N G S Prevalence of psychological distress was 82% in the Bolivian cooperative miners, 29%

in the Peruvian formal miners, and 22% in the Chilean informal miners (pc
2 < 0.001). 55% of the

miners had suffered violence during the 12-months before the survey. Workplace demands were

high (median 12.5 on a scale from 7-14), as was social support (median 5.5 on a scale from 3-6).

After adjustment for country and other relevant exposure variables and considering interactions

between country and job strain, miners in active (odds ratio [OR], 6.8; 95% confidence interval [CI]

2.1-22.7) and high strain jobs (OR, 7.2; 95% CI, 1.7-29.9) were at increased odds of distress compared

with those in low strain jobs. Violence at work also contributed to increased odds of distress

(OR, 1.86; 95% CI, 1.1-3.1).
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C O N C L U S I O N S Psychological distress is associated with the psychosocial work environment in

Andean underground miners. Interventions in mining populations should take the psychosocial work

environment into account.
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I N T RODUC T I ON

The work environment influences not only the
physical but also the mental well-being of workers.
Several models have been proposed to evaluate the
effect of work on mental health. One of the most
prominent models is the demand-control model.1

The model assumes that negative health effects
may result if workers do not have enough control
over their work in relation to how demanding it
is. This effect might be modified by social support.2

Most of the knowledge about the association
between working conditions and psychosocial effects
stems from industrialized countries. To our knowl-
edge, only few studies have been carried out in devel-
oping countries.3 In these countries, changing
working conditions in a globalized world are fre-
quently combined with other challenges like poverty,
precarious employment and informal work, lack of
social security, malnutrition, and illiteracy.4

Mining is an important and rapidly growing
industry in many developing countries. The mining
process includes physically demanding jobs and
exposes workers to various physical risks such as
extreme temperatures, humidity, noise, and vibra-
tions, as well as extended work hours and shift
work.5,6 Additionally, the incidence of occupational
accidents is known to be particularly high in tradi-
tional and small mines.7 Furthermore, the geograph-
ical location of many mines in Latin America
requires working at high altitudes,8 frequently com-
bined with internal migration to the mining zones
where many miners live in camps far from their fam-
ilies.9 Informal mining with lack of knowledge about
potential health risks, lack of safety equipment, and
long working hours is also common and employs
up to 13 million workers worldwide.10 These special
employment and working conditions in the mining
industry may cause psychological distress.11-15 Stud-
ies evaluating such working conditions and their
associations with mental healthdespecially in devel-
oping countriesdare sparse.16 Carrying out high-
quality epidemiologic studies is particularly difficult
in this occupational group in these countries due to

limited access and awareness, illiteracy among the
miners, and lack of standardized and valid measures
to assess psychosocial stressors in this profession.

Because of these gaps in the current evidence,
this study aimed to evaluate the special working
conditions in the mining industry and psychological
distress in miners from Bolivia, Chile, and Perú, 3
Andean countries in which mining is among the
most important economic activities.17

MAT E R I A L S AND ME THODS

Study Population and Settings. Cross-sectional
interview studies were carried out in underground
miners between 2010 and 2012. In each country,
populations were chosen to present 1 of 3 typical
employment conditions. The study included Boli-
vian miners working in a silver mining cooperative
in a traditional mining town (w190,000 inhabi-
tants); informal miners from northern Chile work-
ing and living in the gold mining sector in a
traditional mining village (w10,000 inhabitants);
and formal silver miners employed in a large inter-
national mining enterprise in a remote setting of
Perú. Further characteristics of each mine are pre-
sented in Table 1.

The same core protocol was used in all settings.
However, because of cultural and organizational dif-
ferences, sampling strategies were adapted to each
location (Table 1). Because no complete lists of
miners existed in Bolivia and Chile, convenience
sampling was carried out. In Bolivia, contact was
established through the board of the miners’ cooper-
ative and miners were informed about the study
during a meeting organized by the board. During
the following days, all those interested could answer
the questionnaire in an office of the board located
near the main pithead. As relatively few miners fol-
lowed the invitation, miners were also actively
invited to participate in the study by direct contact
before their work around the pithead. In Chile,
the interviews were carried out after explaining the
study to the miners in 1 of 3 meetings organized
by the local union, at the mines’ entrances and in
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