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High prevalence and sociodemographic correlates of
burnout syndrome amongst bacteriologists in Colombia

Alta prevalencia y factores sociodemograficos asociados al sindrome de burnout
en bacteriologos de Colombia
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Abstract

Burnout syndrome is a psychological condition resulting from long-term stress at work
given personal factors. This study aimed to determine the prevalence of high risk for bur-
nout syndrome and its associated factors among bacteriologists and their counterparts in
Colombia. Using a cross-sectional design, the study included 830 participants. The results
indicate that the prevalence of burnout syndrome was 59.7% as per its standard definition.
Using alternative definitions, prevalence was 28% under a restrictive definition and 68%
under its most inclusive definition. Age and marital status were factors associated with a
high prevalence of burnout across the three definitions. Most participants reported high
risk for burnout syndrome, highlighting the importance of recognizing this psychological
syndrome and implementing strategies to mitigate its occurrence and prevent more serious

health problems, both mental and physical.
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Resumen

El sindrome de burnout es una condicién psicolégica resultante del estrés laboral a largo
plazo debido a factores personales. Este estudio tuvo como objetivo determinar la pre-
valencia de alto riesgo de sindrome de burnout y sus factores asociados en bacteridlogos
y sus homélogos en Colombia. Utilizando un disefio transversal, el estudio incluyé a 830
participantes. Los resultados indican que la prevalencia del sindrome de burnout fue del
59,7 % segun su definicién estandar. Utilizando definiciones alternativas, la prevalencia
fue del 28 % bajo una definicion restrictiva y del 68 % bajo su definicién mas inclusiva. La
edad y el estado civil fueron factores asociados con una alta prevalencia de burnout en las
tres definiciones. LLa mayoria de los participantes reportaron un alto riesgo de sindrome
de burnout, lo que destaca la importancia de reconocer este sindrome psicolégico e im-

plementar estrategias para mitigar su aparicion y prevenir problemas de salud mas graves,

tanto mentales como fisicos.

Palabras clave: burnout, bacteridlogos, estrés, riesgo, salud mental.

Introduction

Stress generated by long working hours in
healthcare professions has increased and
can trigger mental and physical health
problems that interfere with performance,
occupational safety, and well-being, with
significant consequences for institutions
and their economies (1). Previous research
shows that professionals often experience
problems with their mental and physical
health due to excessive workloads and job
demands (1-3). Healthcare professionals
are particularly vulnerable to depression
and anxiety resulting from excessive wor-

kplace stress (4—0). Meta-analyses indicate

that work-related factors, including woz-
kload and interpersonal relationships, sig-
nificantly affect healthcare professionals—
exposed to some of the most stressful
working environments (7,8). Furthermore,
long-term stress factors can lead to reduced
job performance, sleep deprivation, and in-
creased risks for both mental and physical
health (9). These factors not only affect
healthcare professionals, but also indivi-
duals in other occupations who perceive
that the demands of their work and perso-
nal lives exceed their internal and external
resources. This imbalance can cause eleva-
ted chronic stress, resulting in detrimental
impacts on both individual well-being and

job performance (10-12).
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Burnout syndrome (BS) is a psychological
condition resulting from prolonged stress,
characterized by high levels of emotional
and mental exhaustion, and associated
with both demands of their personal lives
and adverse working conditions (13,14).
The Maslach Burnout
man Services Survey (MBI-HSS) is used

to measure BS in professionals working

Inventory-Hu-

in health and social services (15). BS is a
three-dimensional concept that includes:
(1) Emotional Exhaustion (EE), which
refers to being emotionally depleted; (2)
Depersonalization (DP), a lack of feelings
or cynical attitude toward others; and (3)
a reduced sense of Personal Accomplish-
ment (PA), defined as a negative self-as-

sessment of one’s achievements (106).

The prevalence of this syndrome is a ma-
jor concern among professionals and stu-
dents worldwide, and it has been demons-
trated that the majority of people working
in health care are vulnerable to experien-
cing high rates of burnout (17,18). In addi-
tion, stress from excessive workloads can
result in gastric disorders, ulcers, diabetes,
coronary disease, and an increased risk of
mental disorders, anxiety, and suicidal be-
havior (19,20). Burnout may develop pro-
gressively, beginning with signs of EE,
followed by DP, and finally resulting in a
reduced sense of PA; however, this pro-
gression may not be easily noticeable (21).
For this reason, it is important to ensure

early and timely detection through pre-

syndrome amongst bacteriologists in Colombia

ventive programs and the implementation

of therapeutic strategies (22,23).

A variety of sociodemographic factors,
workload, work environment, and social
interactions are cortrelated with increased
levels of depression, stress, and anxiety
(24). Researchers have demonstrated that
sociodemographic factors play an impor-
tant role in the development of BS (25-27).
However, studies exploring the association
between gender and BS prevalence have in-
consistent findings. Two meta-analyses on
the influence of gender on burnout repos-
ted: 1) a review of 183 studies revealed that
women are slightly more emotionally ex-
hausted than men, while men are somewhat
more depersonalized than women (28); and
2) no significant gender differences were
found regarding the prevalence of physi-
cian burnout (29). This inconsistency in
the relationship between gender and bur-
nout is important because it highlights that
both genders require support in dealing
with burnout. Age has been most consis-
tently associated with burnout, with youn-
ger workers being particularly susceptible
to higher risk of BS (30). In contrast, older
workers’ experience tends to translate into
more stable, mature, and balanced perspec-
tives on work and life (31,32). Understan-
ding BS prevalence and related factors such
as age, marital status, and working condi-
tions is crucial to develop targeted occupa-

tional health policies.
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Despite the growing evidence regarding
burnout amongst medical staff, there is a
lack of data regarding clinical laboratory
professionals, particularly bacteriologists
in Colombia. These professionals often ex-
perience high levels of burnout as a respon-
se to high workloads, the pressure to report
reliable results, and lower recognition com-
pared to other health professionals. They
may feel isolated, perceive a lack of visi-
bility, and experience dissatisfaction. This
contributes to feelings of frustration and
low personal accomplishment, which can
trigger burnout syndrome or other illnes-
ses not associated with the syndrome (33).
Given this context and the lack of local re-
search in the field, this study aims to deter-
mine the prevalence of burnout syndrome
and explore the relationship between cer-
tain sociodemographic variables and bur-

nout in Colombian bacteriologists.

Methods

Study design

This study was conducted using a descripti-
ve cross-sectional design to assess the pre-
valence of high burnout risk and its socio-
demographic and job-related factors (age,
gender, marital status, working schedule,
and undergraduate degree) among bacterio-
logists. The inclusion criteria in the study
were: (1) being 18 years or older; and (2)

providing voluntary written consent to par-

ticipate in this study. The exclusion crite-
ria were incomplete responses and degrees
outside the field of bacteriology. Partici-
pation was voluntary and responses kept

anonymous.

Participants and data collection

Data collection was carried out between Au-
gust and November 2024. An online survey
was sent through multiple digital channels
to professionals across different Colombian
regions (known as departments). These in-
cluded an email invitation to participate in
the survey, announcements from the Cole-
gio Nacional de Bacteriologia, and massive
social media messages. Of the 5,164 bacte-
riologists who received an invitation, 830
professionals from 21 regions of Colombia
were included (from 837 responses received
in total). The response rate was 16.2%. The
complete survey was administered through
Tally, an online form builder. All partici-
pants were asked to provide sociodemogra-
phic information and complete the MBI-

HSS questionnaire.

Limitations

A higher response rate from bacteriologists
was expected, however, most did not res-
pond to the study’s invitation to complete
the survey. No incentives were offered to
enhance participation (34). The 16.2% res-
ponse rate may have introduced a non-res-
ponse bias; however, previous cross-sec-

tional studies with low response rates have
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reported significant and consistent findings
regarding burnout risk by assessing sample
representativeness through comparisons
between early and late responders (35,306).
In this study, logistic regression models
did not show significant differences (p >
0.05) between the early and late responders
across burnout definitions. Furthermore,
the inverse probability weighting sampling
adjustments resulted in a similar burnout
rate (66.6%) to the crude rate (68.1%). This
suggests that survey respondents may cons-

titute a representative sample.

MBI-HSS instrument

For this study, the dependent variables were
the levels of risk for each of the three-di-

mensional concepts of BS, measured using

syndrome amongst bacteriologists in Colombia

the validated Spanish version of the MBI-
HSS (37). The validated 22-item MBI-HSS
instrument categorizes three subscales:
emotional exhaustion (9 items), depersona-
lization (5 items), and personal accompli-
shment (8 items). Scores on each subscale
were classified as low, moderate, or high
according to established cutoff ranges (Ta-
ble 1). Each item was scored on a 7-point
Likert scale, ranging from 0 (never) to 6

(always).

Table 1. Cutoff ranges for each MBI-HSS subscale.

Subscale Low Moderate High
Emotional exhaustion (EE) <18 19 -26 =27
Depersonalization (DP) <5 6-9 >10
Personal accomplisment (PA) <33 34 -39 =40

The prevalence of BS, measured as the
proportion of burned-out bacteriologist,
was assessed using the criteria defined by
Lin et al. (36), which consider high EE or
DP scores, hereafter “standard” definition
(SB). Since the definition of BS varies in
the literature, the prevalence of BS was also

calculated using alternative criteria propo-

sed by the MBI-HSS instrument: (1) the
restrictive definition (RB), high EE and
high DP and low PA scores; and (2) the in-
clusive (IB), high EE or high DP or low PA
scores. Table 1 shows the threshold scores
to be classified as high for EE and DP, and
low for PA.
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Procedure

Data was collected pursuant to ethical and
confidentiality regulations of the Civil Ser-
vice in Colombia under law 1581 (2012) .
This study was considered low risk based
on Resolution number 8430 (1993). All par-
ticipants provided informed consent. The
project was reviewed and approved by the
Ethics Committee of the School of Medici-
ne at Universidad Antonio Narino (Bogota,
Colombia).

Statistical analysis

Survey data was exported to Excel (ver-
sion 2412) spreadsheets. The reliability of
the MBI-HSS instrument was estimated by
means of Cronbach’s a coefficient for each
dimension of BS. The dependent variable
was the presence of risk for burnout (cate-
gorized as Yes/No) to compare burned-out
and non burned-out groups. Confoun-
ding variables included sociodemographic
factors (age, gender, marital status), work
schedule, and undergraduate degree. The
chi-square test was used to compare the
burned-out and non-burned-out groups.
Data was analyzed using descriptive statis-
tics to calculate frequencies and means of
sociodemographic characteristics, as well
as BS prevalence rates with 95% confiden-
ce intervals (CI). The non-overlapping 95%
CI indicate significant differences (40).

Confounding variables were analyzed in re-

lation to the prevalence of BS using both

univariate and multivariate, binary logistic
regression models. First, univariate binary
logistic regression analyses were used to
evaluate variables that could correlate with
the prevalence of BS, using crude Odds
Ratio (OR) with 95% CI. Subsequently, a
multivariate logistic regression analysis in-
cluded variables that showed significant
associations (p < 0.05) in the univariate
models to assess the relationship between
the prevalence of burnout and selected va-
riables through adjusted OR with 95% CI.
The

test and the Likelihood ratio test were used

Hosmer-Lemeshow goodness-of-fit

to assess the goodness-of-the-fit of the re-
gression models. All statistical analyses

were performed using R version 4.2.2 (41).

Results

The internal reliability of each dimension
of the MBI-HSS instrument was 0.92 for
EE, 0.8 for DP, and 0.79 for PA, which is
greater than the generally accepted thres-
hold of 0.7, indicating high reliability
among the items within each dimension of
the questionnaire. Of the 830 respondents,
748 (90.12%) were women and 82 (9.88%)
were men. Participants’ age ranged from 22
to 78 years old, with an average age of 43
+ 11.57 years. More detailed sociodemo-
graphic and job-related information about

participants is shown in Table 2.
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Table 2. Socio-demographic characteristics of participants (n = 830).

Variables Criteria
Women 748 (90.12)
Sex
Men 82 (9,88)
Single 326 (39,27)
Martied 285 (34,33)
Marital status Consensual union 141 (16,98)
Divorced 66 (7,95)
Widowed 12 (1,47)
20-29 127 (15,30)
30-39 207 (24,93)
Age 40-49 246 (29,63)
50-59 177 (21,32)
>60 73 (8,82)
Day work 587 (70,72)
Working schedule Day and night work 228 (27,46)
Night work 15 (1,82)
Bacteriologist and clinical laboratory scientist 444 (53,49)
Bachelor’s degree Bacteriologist 332 (40,0)
Microbiologist and bioanalyst 54 (6,51)

The prevalence of BS amongst respondents
was 59.7% (95% CI: 56.4 to 63.1%) accot-
ding to the standard definition. Using the
restrictive and inclusive definitions, the
prevalence of BS was 28% (95% CI: 25 to
31.1%) and 68% (95% CI: 64.9 to 71.2%),

respectively. There was no overlap among

the three BS definitions, according to their
95% CI (Figure 1), indicating significant
differences among the definitions in detec-
ting BS. Table 3 reports the stratification
of BS subscales for all participants, where
BS prevalence was 51.4% for high EE, 46%
for high DP, and 45.7% for low PA.
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Figure 1. Prevalence of burnout under three definitions of burnout. Inclusive definition (IB);
Standard definition (SB); Restrictive definition (RB).

Table 3. Prevalence of burnout syndrome among bacteriologists according to MBI-HSS. 95% CI Confidence Interval.
The asterisk symbol (*) indicates high risk for burnout.

Subscale Burnout severity CI lower CI upper
High* 427 (51,4) 0,480 0,548
Emotional exhaustion Moderate 142 (17,1) 0,145 0,197
Low 261 (31,5) 0,283 0,346
High* 382 (46) 0,426 0,494
Depersonalization Moderate 166 (20) 0,173 0,227
Low 282 (34) 0,308 0,372
High 251 (30,2) 0,271 0,334
Personal accomplisment Moderate 200 (24,1) 0,212 0,270
Low* 379 (45,7) 0,423 0,491

Burnout was most frequent among bacte-
riologists in the youngest age group (20-29
years) across all burnout definitions (Figu-
re 2), with younger groups showing the hi-
ghest proportion of BS compared to older
age groups. A high proportion of burnout
was observed across most socio-demogra-
phic characteristics under both standard
and inclusive definitions, except among ol-

der age groups (50-59 and >60 years) and

widowed bacteriologists, who showed a hi-
gher proportion of non-burnout cases. The
chi-squared test revealed significant diffe-
rences between burnout and non-burnout
groups in terms of age, marital status, wor-
king schedule, and undergraduate degree
(all p < 0.05). Table S1 shows the numbers
of bacteriologists with burnout and without

burnout.
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Figure 2. Prevalence of burnout across ages groups under three definitions of burnout.
Inclusive definition (IB); Standard definition (SB); Restrictive definition (RB).

Univariate logistic regression revealed that
age and undergraduate degree variables
were associated with a high risk for bur-
nout across all definitions, with statistical
significance (p < 0.05) (Table S1). Specifi-
cally, older age groups were less likely to re-
port burnout compared to younger groups.
Regarding undergraduate degree, micro-
biologists and bioanalysts showed signifi-
cantly higher odds of burnout for all defi-
nitions (OR ,=3.6, 95% CI=1.76 — 8.58,
2<0.001; OR, =2.17, 95% CI=1.17-4.2,
2<0.05; OR,,=3.41, 95% CI=1.86-6.2,
2 <0.001). As for marital status, single par-

ticipants and those in a consensual union
were more frequently observed with a
high risk of burnout. Day and night wor-
king schedules were significantly associa-
ted with a high risk of burnout. Participant
gender was not associated with a high risk
of BS consistently for all burnout defini-
tions. The variables that were significant-
ly associated with a high risk of BS in the
univariate regression model (p < 0.05): age,
marital status, working schedule, and ba-
chelor’s degree were included in the multi-

variate logistic regression model (Table 4).
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Table 4. Multivariate logistic regression analysis. OR Odds Ratio; 95% CI Confidence Interval;
2 Probability; ref Reference category.

Inclusive definition Standard definition Restrictive definition
Variables OR OR OR
(95% CI) (95% CI) (95% CI)
Age (years)
20-29 ref ref ref
0.526 0.641 0.459
30-39 (0.261-0.98) 0.059 (0.366-1.1) 0.122 (0.285-0.736) <0.001
0.385 0.503 0.303
40-49 (0.193-0.728) 0-004 (0.286-0.865) 0.014 (0.182-0.5) <0.001
0.179 0.226 02
50-59 (0.088-0.347) <0.001 (0.124-0.401) <0.001 (0.11-0.357) <0001
0.118 0.111 0.084
>
=60 (0.052-0.252) <0.001 (0.052-0.228) <0.001 (0.03-0.204) <0.001
Marital status
Married ref ref ref
. 0.977 1.180 1.741
Divoreed (0.556-1.721) 0-934 (0.669-2.08) 0-566 (0.867-3.369) 0.096
. 1.561 1.482 1.726
Single (1.053-2.320) 0.027 (1.018-2.160) 0.04 (1.124-2.664) 0.013
. 1.505 1.389 1376
Consensual union (0.935-2.458) 0.095 (0.888-2.186) 0.152 (0.829-2.276) 0.210
. 0.524 0.797 1.443
Widowed (0.133-1.771) 0311 (0.2-2.742) 0-726 (0.212-5.991) 0.667
Working schedule
Day work ref ref ref
. 1.051 1.019 0.936
Dayand nightwork | 750 1 542) 0801 (0.719-1.448) 0914 (0.648-1.343) 0717
. 1332 1332 0.522
Night work (0.372-6.369) 0683 (0.42-5.121) 0-645 (0.133-1.7) 0.304
Bachelor’s degree
Bacteriologist ref ref ref
Bacteriologist and
A 1.434 1.229 1.737
clinical laboratory (1.038-1.983) 0028 (0.901-1.674) 0192 (1.225-2.48) 0002
sclentist
Microbiologist and 1.675 1.06 1.902
bioanalyst (0.758-4.140) 0.227 (0.546-2.140) 0.867 (0.997-3.614) 0.051

In the multivariate logistic regression  reference group, participants aged 50—-59
analysis, older age groups were significant-  years showed lower odds of burnout (OR
ly less likely to report burnout across all de- = 0.179, 95% CI = 0.088 — 0.347; OR, =
finitions. Compared with the 20-29 years  0.226, 95% CI = 0.124 — 0.401; OR,, = 0.2,
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95% CI = 0.11 — 0.357, p < 0.001). Likewi-
se, those aged 260 years had lower odds
of burnout (OR,, = 0.118, 95% CI = 0.052
— 0.252; OR, = 0.111, 95% CI = 0.052
— 0.228; OR,_, = 0.084, 95% CI = 0.03 —
0.204, all p < 0.001). In contrast, the 30-39
age group showed no significant differen-
ces compared with the 20-29 age group
(for 30 — 39 aged: OR,, = 0.526, 95% CI =
0.261 - 0.98, p = 0.059; OR, = 0.641, 95%
CI = 0.366 — 1.1, p = 0.122), except under
the restrictive definition (for 30-39 aged:
OR,, = 0.459, 95% CI = 0.285 — 0.7306, p
=0.001).

The main significant factors associated
with a high risk of BS in bacteriologists
were marital status and undergraduate de-
gree. Specifically, being single was associa-
ted with higher odds across all definitions
(OR, = 1.561, 95% CI = 1.053 — 2.32; OR
= 1.482, 95% CI = 1.018 — 2.16; OR, =
1.726, 95% CI = 1.124 — 2.664, all p < 0.05).
As for undergraduate degree, being bacte-
riologist and clinical laboratory scientist
was associated with higher odds under the
inclusive definition (OR , = 1.434, 95% CI
= 1.038 — 1.983; OR, = 1.737, 95% CI =
1.225 — 2.48, both p < 0.05), except under
the standard definition (OR_, = 1.229, 95%
CI = 0.901 — 1.674, p = 0.192). In contrast,
the association with high risk observed for
microbiologists and bioanalysts in the uni-
variate analysis was not confirmed in the
multivariate analysis. Finally, the results of

multivariate logistic regression showed that

syndrome amongst bacteriologists in Colombia

working schedule was not significantly as-
sociated with a high risk of BS.

Discussion

Burnout is a widespread global problem
due to its associations with mental illness
among workers exposed to stressful situa-
tions and bad working conditions (42,43).
BS is particularly prevalent in health care
and education professionals (44). Howe-
ver, the findings suggest a high risk of BS
among bacteriologists. This may be asso-
ciated with high workload and certain per-
sonal factors (e.g., age and marital status,
young and single), which can potentially
contribute to anxiety. More than half of
the bacteriologists who participated in the
survey showed at high risk of BS using the
MBI-HSS instrument. A systematic review
in Colombia of instruments to measure BS
found that the MBI-HSS has been the most
widely used; it assesses a greater number of
burnout dimensions and is the only instru-
ment validated in Colombia to estimate it
(45,40).

Previous studies in Colombia showed that
the prevalence of burnout was higher for
professional nurses (24.4%) compared to
nurse aides (19.5%) in a hospital in the city
of Ibague (47). Also, a study conducted with
373 medical students at Universidad de Car-
tagena showed that 30.8% were at high risk
of BS (48). This study recorded the highest
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BS risk for standard (59.7%) and inclusive
(68%) definitions, although for the restric-
tive definition the risk was still high (28%).
Some possible differences among burnout
rates could be related to socioeconomic sta-
tus and the population study; differences
in assessment for burnout rates and sample
size may contribute to differences in preva-
lence of burnout. Some studies have revea-
led that medical staff are particularly prone
to a high risk of BS (1,35,49). However, the
findings show that burnout can also affect
workers in fields such as education, social
work, and security. In this study, bacterio-
logists reported high rates of emotional
exhaustion (54%), high depersonalization
(46%), and low personal accomplishment
(45,7%). These values are higher than those
reported by O’Connor et al. (8) for mental
health professionals and Gémez-Urquiza et
al. (50) for emergency nurses. This is the
first national, cross-sectional survey on
burnout and the first to report the highest
prevalence of BS in Colombia (47,48,51-53).

In this study, gender was not associated
with a high risk of burnout among bacte-
riologists. This finding may be explained
by the greater influence of individual and
work—family conflict rather than by gender
itself. However, further research is needed
to better understand the mechanisms un-
derlying this relationship. Previous gender
and burnout studies have shown inconsis-
tent results. Besides, burnout symptoms

may vary according to different life stages,

experiences, work stressors, and demands
on workers (25,30,54). Age was significant-
ly associated with burnout, with a greater
prevalence observed in younger groups. In
recent studies, older groups were associated
with higher levels of skills, decision-ma-
king authority, and social support at work
to cope with adverse events; for this rea-
son, they are more resilient with lower odds
to have burnout (55,56). Similarly, being
single was associated with a higher risk of
becoming burnout. The relationship be-
tween being single, divorced, or widowed
and higher levels of burnout has been de-
monstrated (27). In contrast, social support
associated with marital status (consensual
union or marriage) has been reported as a
protective factor for health and well-being
at work (57,58). This result suggests that
the existence of social support may reduce

the risk of burnout in bacteriologists.

Although these associations are theoreti-
cally supported by literature, the cross-sec-
tional design of this study prevents establi-
shing causal directions. Therefore, to better
understand the correlation between the so-
ciodemographic factors and high burnout
risk, it is important to conduct longitudinal
studies to confirm these findings. These
results show that BS determinants are nu-
merous and involve a complex interplay of
factors related to both the individual and
their environment. The risk factors for
burnout may vary across groups because

burnout has no binding diagnostic criteria
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and clinically valid cut-offs (59). Therefo-
re, effective intervention measures in heal-
th policies are necessary to support actions
leading to prevent burnout syndrome that

may affect workers’ mental health.

Conclusions

The prevalence of burnout among bacterio-
logists in Colombia is high and constitutes
a challenge that society and organizations
should address with a range of workplace
mental health programs. In this study, the
multivariate analysis identified that the risk
of burnout is not uniformly distributed, but
is significantly higher among younger pro-
tfessionals and those who are single. Factors
such as gender and working schedules were
not associated with burnout, suggesting that
the risk is more closely related to individual

life stages and social support structures.

It is imperative to recognize this syndrome
as a critical occupational health issue that
triggers psychological and physical distress.
Therefore, different programs and properly
designed interventions are required to pre-
vent and mitigate these risks. In Colombia,
this need is aligned with the new legal man-
dates established under Law No. 2460 of
2025. Measures implemented based on the-
se findings would positively influence the
mental health and well-being of bacteriolo-
gists, both in their personal and professio-

nal lives.

syndrome amongst bacteriologists in Colombia

Acknowledgments

We thank the Colegio Nacional de Bacte-
ridlogos in Colombia for their participation
and interest in this research. This work was
supported by the Ethics Committee of the
Medicine program at Universidad Antonio

Narino.

Conflict of Interest and
Financial Disclosure

Authors declared no conflict of interest

and no financial support.
Supplementary material

Table S1. https:/ldoi.org/10.6084/m9.figsha-
re.31333555

References

1. Wurm W, Vogel K, Holl A, Ebner C, Bayer D, Morkl S,
et al. Depression-burnout overlap in physicians. PLoS One.

2016;11(3):e0149913.

2. Papathanasiou I V. Work-related mental consequences:
Implications of burnout on mental health status among health

care providers. Acta Informatica Medica. 2015;23(1):22-8.

3. Miguel I, von Humboldt S, Silva S, Tavares P, Low G, Leal I,
et al. Perspectives on perceived workplace age discrimination
and engagement: The moderating role of emotion regulation.

Educ Gerontol. 2024;50(9):833-44.

159



160

10.

11.

12.

13.

NOVA. 2026; 24 (47)

Ryan E, Hore K, Power J, Jackson T. The relationship between
physician burnout and depression, anxiety, suicidality and
substance abuse: A mixed methods systematic review. Front
Public Health. 2023;11:1133484.

Tomioka K, Morita N, Sacki K, Okamoto N, Kurumatani N.
Working hours, occupational stress and depression among

physicians. Occup Med (Chic Ill). 2011;61(3):163-70.

Bernburg M, Vitzthum K, Groneberg DA, Mache S.
Physicians’ occupational stress, depressive symptoms and
work ability in relation to their working environment: A
cross-sectional study of differences among medical residents
with various specialties working in German hospitals. BM]

Open. 2016;6(6):e011369.

Gongalves A, Fontes L, Simaes C, Gomes AR. Stress and
Burnout in Health Professionals. In: Arezes PM, editor.
Occupational and Environmental Safety and Health.

Springer, Cham; 2019. p. 563-71.

O’Connor K, Muller Neff D, Pitman S. Burnout in mental
health professionals: A systematic review and meta-analysis
of prevalence and determinants. European Psychiatry.

2018;53:74-99.

Medic G, Wille M, Hemels MEH. Short- and long-term
health consequences of sleep disruption. Nat Sci Sleep.

2017;9:151-61.

Maryani M, Gazali AU. The Effect of Work Conflict on Job
Stress and Employee Performance. Golden Ratio of Human

Resource Management. 2024;4(2):158-71.

Maddock A. The Relationships between Stress, Burnout,
Mental Health and Well-Being in Social Workers. Br J Soc
Work. 2024;54(2):668-86.

Ivandic I, Kamenov K, Rojas D, Cerén G, Nowak D,
Sabariego C. Determinants of work performance in workers
with depression and anxiety: A cross-sectional study. Int J

Environ Res Public Health. 2017;14(5):466.

Hederich-Martinez C. Validacién del cuestionario Maslach
Burnout Inventory-Student Survey (MBI-SS) en contexto

académico colombiano. CES Psicologfa. 2016;9(1):1-15.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu
Rev Psychol. 2001;52:397-422.

Maslach C, Jackson SE. The measurement of experienced

burnout. J Organ Behav. 1981;2(2):99-113.

Brady KJS, Ni P Sheldrick RC, Trockel MT, Shanafelt
TD, Rowe SG, et al. Describing the emotional exhaustion,
depersonalization, and low personal accomplishment
symptoms associated with Maslach Burnout Inventory
subscale scores in US physicians: an item response theory

analysis. ] Patient Rep Outcomes. 2020;4(1):42.

Salvagioni DAJ, Melanda FN, Mesas AE, Gonzéilez AD,
Gabani FL, Andrade SM de. Physical, psychological
and occupational consequences of job burnout: A
systematic review of prospective studies. PLoS One.

2017;12(10):e0185781.

Pradas-Herndndez L, Ariza T, Gémez-Urquiza JL, Albendin-
Garcfa L, De la Fuente EI, Canadas-De la Fuente GA.
Prevalence of burnout in paediatric nurses: A systematic

review and meta-analysis. PLoS One. 2018;13(4):¢0195039.

Al Tunaiji H, Al Qubaisi M, Dalkilinc M, Campos LA,
Ugwuoke NV, Alefishat E, et al. Impact of COVID-19
Pandemic Burnout on Cardiovascular Risk in Healthcare
Professionals Study Protocol: A Multicenter Exploratory
Longitudinal Study. Front Med (Lausanne). 2020;7:571057.

Alameri E Aldaheri N, Almesmari S, Basaloum M, Albeshr
NA, Simsekler MCE, et al. Burnout and Cardiovascular
Risk in Healthcare Professionals During the COVID-19
Pandemic. Front Psychiatry. 2022;13:867233.

Lépez-Lépez IM, Gémez-Urquiza JL, Canadas GR, De la
Fuente EI, Albendin-Garcia L, Cafadas-De la Fuente GA.
Prevalence of burnout in mental health nurses and related
factors: a systematic review and meta-analysis. Int ] Ment

Health Nurs. 2019;28(5):1035-44.

Mirza AA, Baig M, Beyari GM, Halawani MA, Mirza AA.
Depression and anxiety among medical students: A brief

overview. Adv Med Educ Pract. 2021;12:393-8.

Amir M, Dahye K, Duane C, Wendy L W. Medical Student
and Resident Burnout: A Review of Causes, Effects, and
Prevention. ] Fam Med Dis Prev. 2018;4(4):1-8.



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Escobar, et al. High prevalence and sociodemographic correlates of burnout

Hill MR, Goicochea S, Merlo L]. In their own words:
stressors facing medical students in the millennial generation.

Med Educ Online. 2018;23(1):1530558.

Ozkula G, Durukan E. Burnout syndrome among physicians:
The role of socio-demographic characteristics. Dusunen
Adam - The Journal of Psychiatry and Neurological Sciences.
2017;30(2):136—44.

Gémez-GarciaR, Alonso-Sangregorio M, Llamazares-Sdnchez
ML. Burnout in social workers and socio-demographic
factors. Journal of Social Work. 2020;20(4):463-82.

Ahola K, Honkonen T, Isometsi E, Kalimo R, Nykyri E,
Koskinen S, et al. Burnout in the general population. Soc
Psychiatry Psychiatr Epidemiol. 2006;41(1):11-7.

Purvanova RK, Muros JP. Gender differences in burnout: A

meta-analysis. ] Vocat Behav. 2010;77(2):168-85.

Doraiswamy S, Chaabna K, Jithesh A, Mamtani R, Cheema
S. Physician Burnout In The Eastern Mediterranean Region:
Influence Of Gender And Related Factors — Systematic
Review And Meta-Analysis. ] Glob Health. 2021;11:04043.

Marchand A, Blanc ME, Beauregard N. Do age and gender
contribute to workers’ burnout symptoms? Occup Med

(Chic IlI). 2018;68(6):405-11.

Rozman M, Grinkevich A, Tominc P Occupational
Stress, Symptoms of Burnout in the Workplace and Work
Satisfaction of the Age-diverse Employees. Organizacija.

2019;52(1):46-52.

Bostjanéi¢ E, Kocjan GZ, Stare J. Role of socio-demographic
characteristics and working conditions in experiencing

burnout. Suvremena Psihologija. 2015;18(1):43-60.

Garcia E, Kundu I, Kelly M, Soles R, Mulder L, Talmon
GA. The American Society for Clinical Pathology’s Job
Satisfaction, Well-Being, and Burnout Survey of Laboratory
Professionals. Am J Clin Pathol. 2020;153(4):470-86.

Abdelazeem B, Hamdallah A, Rizk MA, Abbas KS, El-Shahat
NA, Manasrah N, et al. Does usage of monetary incentive
impact the involvement in surveys? A systematic review and
meta-analysis of 46 randomized controlled trials. PLoS One.

2023;18(1):¢0279128.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

syndrome amongst bacteriologists in Colombia

Shanafelt TD, Hasan O, Dyrbye LN, Sinsky C, Satele D,
Sloan J, et al. Changes in Burnout and Satisfaction with
Work-Life Balance in Physicians and the General US
Working Population between 2011 and 2014. Mayo Clin
Proc. 2015;90(12):1600—13.

Lin M, Battaglioli N, Melamed M, Mott SE, Chung AS,
Robinson DW. High Prevalence of Burnout Among US
Emergency Medicine Residents: Results From the 2017
National Emergency Medicine Wellness Survey. Ann Emerg
Med. 2019;74(5):682-90.

Gilla MA, Giménez SB, Moran VE, Olaz FO. Adaptacién
y validacién del Inventario de Burnout de Maslach en
profesionales argentinos de la salud mental. Liberabit:

Revista Peruana de Psicologia. 2019;25(2):179-91.

Departamento Administrativo de la Funcién Publica. Ley
1581. Oct 17, 2012. Por la cual se dictan disposiciones

generales para la proteccion de datos personales.

Ministerio de Salud. No. 8430. 1993. Por la cual se
establecen las normas cientificas, técnicas y administrativas

para la investigacion en salud.

Schenker N, Gentleman JE On judging the significance of
differences by examining the overlap between confidence

intervals. American Statistician. 2001;55(3):182-6.

R Core Team. Vol. 11, Scientific Reports. 2022 [cited
2025 Oct 8]. R: A language and environment for statistical

computing. Available from: https://www.R-project.org/

De Arco Paternina LK, Castillo Herndndez JA. Sindrome
de Burnout en época de pandemia: caso colombiano.

Interconectando Saberes. 2020;(10):115-23.

Carod-Artal FJ, Vizquez-Cabrera C. Burnout syndrome
in an international setting. In: Bihrer-Kohler S, editor.
Burnout for Experts: Prevention in the Context of Living

and Working. Springer, Boston; 2013. p. 15-35.

Baldeén Ddvila MR, Janampa Lépez LR, Rivera Lucas
JA, Santivafiez Meza LM. Sindrome de burnout: Una
revisiéon sistemdtica en Hispanoamérica. LATAM Revista
Latinoamericana de Ciencias Sociales y Humanidades.

2023;4(1):1809-31.

161



162

45.

46.

47.

48.

49.

50.

51.

52.

53.

NOVA. 2026; 24 (47)

Goémez-Acosta A, Sierra Barén W, Riveros Munévar F
Sandoval Reyes JG, Sdnchez Falla M, Arce Montealegre JP,
et al. Propiedades psicométricas del Inventario Espafol de
Burnout en profesionales de la salud colombianos. Informes

Psicolégicos. 2023;23(1):207-22.

Mirquez-Lugo I, Mosquera-Quindnez M, Ochoa-Granados
C, Pacavita-Sdanchez D, Palencia-Sianchez F, Riano-Casallas
M. Revisién de los Instrumentos de Medicién del Sindrome
De Burnout- Documento de Trabajo (Instruments for
Measuring Burnout Syndrome: A Review-Working Paper).
SSRN Electronic Journal. 2021.

Grisales Romero H, Munoz Y, Osorio D, Robles E. Sindrome
de Burnout en el personal de enfermerfa de un hospital de
referencia Ibagué, Colombia, 2014. Enfermerfa Global.
2016;15(1):244-57.

Gonzilez Arteta I del C, Rocha Carrascal M, Alvarez Barboza
FM. Prevalencia de sindrome de Burnout en estudiantes de
medicina de una institucién universitaria de Cartagena-

Colombia. Revista Médica de Risaralda. 2023;29(1):27-37.

Wen ], Cheng Y, Hu X, Yuan P, Hao T, Shi Y. Workload,
burnout, and medical mistakes among physicians in China:

A cross-sectional study. Biosci Trends. 2016;10(1):27-33.

Gémez-Urquiza JL, De la Fuente-Solana EI, Albendin-Garcia
L, Vargas-Pecino C, Ortega-Campos EM, Canadas-De la
Fuente GA. Prevalence of burnout syndrome in emergency

nurses: A meta-analysis. Crit Care Nurse. 2017;37(5):e1-9.

Castafieda Ruiz JD, Narvdez Martinez DT, Sdnchez Merchdn
DK. Sindrome de Burnout y factores de riesgo asociados en
estudiantes y docentes del Programa de pregrado Bacteriologia
de la Universidad Colegio Mayor de Cundinamarca 2018-I1.
[Bogotd]: Universidad Colegio Mayor de Cundinamarca ;
2019.

Palacio Safiudo JE, Caballero Dominguez CC, Gonzélez
Gutierrez O, Gravini Gomez M, Contreras Santos KP.
Relacién del burnout y las estrategias de afrontamiento
con el promedio académico en estudiantes universitarios.

Universitas Psychologica. 2011;11(2):535-44.

Meélendez Retamozo K, Padilla J. Presencia del sindrome
de burnout en profesionales de laboratorios clinicos
(bacteridlogos y auxiliares) en la ciudad de Santa Marta
(Internet]. [Santa Marta]: Universidad del Magdalena;
2009 [cited 2025 Oct 8]. Available from: http://repositorio.
unimagdalena.edu.co/handle/123456789/673

54.

55.

56.

57.

58.

59.

Messias E, Gathright MM, Freeman ES, Flynn V, Atkinson
T, Thrush CR, et al. Differences in burnout prevalence
between clinical professionals and biomedical scientists in
an academic medical centre: A cross-sectional survey. BM]J

Open. 2019;9(2):¢023506.

Dias AR, Fernandes SM, Fialho-Silva I, Cerqueira-Silva
T, Miranda-Scippa A, Almeida AG de. Burnout syndrome
and resilience in medical students from a Brazilian public
college in Salvador, Brazil. Trends Psychiatry Psychother.
2022;44:1-10.

Marchand A, Beauregard N, Blanc ME. Work and non-
work stressors, psychological distress and obesity: Evidence
from a 14-year study on Canadian workers. BM] Open.
2015;5(3):e006285.

Rehder K, Adair KC, Sexton JB. The science of health care
worker burnout assessing and improving health care worker

well-being. Arch Pathol Lab Med. 2021;145(9):1095-109.

Berkman LE. Social Support, Social Networks, Social Cohesion
and Health. Soc Work Health Care. 2000;31(2):3—-14.

Bianchi R. What is “severe burnout” and can its prevalence
be assessed? Intensive Care Med. 2015;41(1):166.

© 2026 — Magally Escobar Martinez, Marlene Vélez De la Vega, Eva Blanco Molinares,
Sebastian de la Hoz-Pedraza, Bertilda Pedraza-Claros

(0 ©®

This is an open access article distributed under the terms of the Creative Commons
Attribution License (CC BY). Use, distribution, or reproduction in other forums is
permitted, provided that the original author and copyright owner are credited and the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution, or reproduction is permitted that does not comply with
these terms.



