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Background: Nurses are frequently exposed to transmissible infections, yet adherence to infection control
measures is suboptimal. There has been inadequate research into how the psychosocial work environment
affects compliance with infection control measures, especially in low- and middle-income countries.

Aim: To examine the association between effort-reward imbalance, burnout and adherence to infection
control measures among nurses in Ecuador.

Introduction: A cross-sectional study linking psychosocial work environment indicators to infection control
adherence.

Methods: The study was conducted among 333 nurses in four Ecuadorian hospitals. Self-administered
questionnaires assessed demographic variables, perceived infection risk, effort-reward imbalance, burnout
and infection control adherence.

Results: Increased effort-reward imbalance was found to be a unique incremental predictor of exposure to
burnout, and burnout was a negative unique incremental predictor of nurses’ self-reported adherence with
infection control measures.

Discussion: Results suggest an effort-reward imbalance-burnout continuum, which, at higher levels, contributes
to reduce adherence to infection control. The Ecuadorean government has made large efforts to improve universal
access to health care, yet this study suggests that workplace demands on nurses remain problematic.

Conclusion: This study highlights the contribution of effort-reward-imbalance-burnout continuum to the
chain of infection by decreased adherence to infection control of nurses.

Implications for Nursing Policy: Health authorities should closely monitor the effect of new policies on
psychosocial work environment, especially when expanding services and increasing public accessibility with
limited resources. Additionally, organizational and psychosocial interventions targeting effort-reward
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imbalance and burnout in nurses should be considered part of a complete infection prevention and control

strategy. Further study is warranted to identify interventions that best ameliorate effort-reward imbalance

and burnout in low- and middle-income settings.
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Roles, Health and Safety

Introduction

Healthcare professionals are exposed to
transmissible infections. This was recently highlighted by the
high mortality of health workers in the Ebola outbreak in
West Africa and from lessons with other emerging diseases,
such as MERS-CoV, drug-resistant tuberculosis and SARS
(Suwantarat & Apisarnthanarak 2015; Turale 2014). Despite
the high risk of exposure to communicable diseases in nurses
(Omar et al. 2015), adherence to infection control measures
is suboptimal (Jackson et al. 2014). More specifically, non-
compliance with hand hygiene and use of personal protective
equipment has been well documented (Yassi et al. 2007). The
impacts on adherence to infection control measures of infec-
tion control knowledge, availability of resources and workload
have been studied (Andersson et al. 2016; Gould et al. 1996).
However, the influence of negative psychosocial work envi-

often serious

ronment on non-adherence to infection control has been
under examined, and a large knowledge gap remains.

An important measure of the psychosocial work environ-
ment is the perceived effort-reward imbalance (ERI), charac-
terized by a state of failed reciprocity, with high effort spent
but low rewards received. This imbalance is well documented
to lead to anger, frustration and perceived unfairness with
resultant sustained autonomic nervous system activation con-
tributing further to physical disease (e.g. cardiovascular dis-
ease) and mental disorders (van Vegchel et al. 2005). This
stress may eventually transition to burnout (Siegrist 1996), a
psychological syndrome composed of elements of exhaustion
and negativism to others (e.g. family, friends and co-workers);
(Bakker & Demerouti 2007). High burnout rates have been
documented in nurse populations around the world (Chou
et al. 2014; Labrague et al. 2017), to the detriment of both
the individual and organization, including decreased patient
satisfaction, and threats to patient safety, as well as decreased
worker productivity and increased staff turnover (Dewa et al.
2014; Halbesleben et al. 2008; Topcu et al. 2016; Vahey et al.
2004). The relationship between healthcare worker burnout
and healthcare-associated infections has also previously been
reported (Cimiotti et al. 2012), albeit never in a low- or mid-
dle-income country.

The effect of negative psychosocial work environments is of
and middle-income countries

special interest in low-

undergoing rapid socio-economic transitions, where work
demands may be greater and the burden of infectious disease
higher. Such is the case in Ecuador, where the healthcare sys-
tem is divided into the public and private sectors. The public
sector is comprised of The Armed Forces Institute of Security,
and Social Security of the National Police — responsible for
the health of the armed forces and police members, respec-
tively, the Ecuadorian Institute of Social Security (IESS) —
covering public sector employees, and private sector organiza-
tions and individuals which pay into IESS and the Ministry
of Public Health — responsible for the population which is
otherwise uninsured (Lucio et al. 2011). There has been a
concerted effort to improve accessibility and indeed attempt
to provide universal health care to its populations both by
increasing the accessibility to the Ministry of Public Health
services and by increasing the population covered under IESS.
These efforts led to an impressive increase in the percentage
of ensured population from 21.36% in 2006 to 41.44% in
2014 (National Institute of Statistics 2015) and concomitantly
in the use of public healthcare services, from 16.2 million
doctor visits per year in 2006 to 43.9 million doctor visits per
year in 2014 (National Secretariat of Planning and Develop-
ment 2015). The increase in accessibility to health care has
been mirrored by an increase in healthcare workers, with the
number of nurses increasing from 6 320 to 16 931, and auxil-
iary nurses rising from to 13 229 to 18 256 from 2004 to
2006 (National Institute of Statistics 2016). The potential ben-
efit to the public from these efforts is likely to be profound.
However, increased accessibility comes with its own chal-
lenges, from 2006 to 2014 blood-borne infectious diseases
treated in the hospital increased from 70 932 to 240 115, gas-
trointestinal infections from 478 377 to 542 569 and respira-
tory infections from 1 428 905 to 2 271 681 (National
Directorate of Epidemiological Surveillance 2016). Notwith-
standing questions of dissimilarities in reporting, higher than
average rates of healthcare-associated infections, mortality
associated with those infections and antimicrobial resistance
have also been reported in Ecuador compared with other
low- and middle-income countries in Latin America (Salgado
Yepez et al. 2017). Previous research in countries undergoing
similar rapid healthcare transitions has documented increased
workload, role ambiguity, interprofessional conflict, limited
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job autonomy, decreased financial or esteem rewards,
restricted promotion prospects and decreased job security
(Hasselhorn et al. 2004). These negative psychosocial work
characteristics are well-documented causes of work burnout
and ERI (Toh et al. 2012), and the impact of the latter two

factors on infection control merits further examination.

Aim of study

There has been inadequate research examining the relation-
ship between burnout, ERI and adherence to infection control
measures in low- and middle-income countries undergoing
rapid socio-economic transitions where the burden of these
factors is greatest. This study investigated the associations
between ERI and work burnout, and their effect on
self-reported infection control adherence in a population of

nurses in Ecuadorean hospitals.
Methods

Design
A cross-sectional design correlational study based on self-
reporting survey data.

Sample and setting

Data were collected in four acute care facilities in Ecuador from
October 2014 to February 2015. The facilities ranged from 128
to 621 beds, 792 to 3092 employees and included secondary and
tertiary care hospitals. All facilities were run by IESS, two facili-
ties were situated in Quito in the province of Pichincha, one in
Guayaquil in the province of Guayas and one in Cuenca in the
province of Azuay. Selection of facilities was based on the pres-
ence of professionals with a mandate for both occupational
health and infection control and an interest in participating,
and departments were based on their presence in all the selected
facilities. Questionnaires were distributed by a research assistant
to all healthcare workers in the intensive care, emergency, inter-
nal medicine and maternity departments of the facilities. Work-
ers were given 30 min of their shift to complete them, and a box
was made available for confidential return of the questionnaires.
In total, 1050 questionnaires were distributed, and 761 ques-
tionnaires were submitted. Of the submitted questionnaires,
349 were by nurses (auxiliary, general or specialized). For this
analysis, 95.4% (n = 333) of the nurses’ questionnaires were
considered complete, with less than two missing items for each
of the risk, effort, reward and burnout scales.

Ethical consideration
The research project was reviewed and approved by the
University of British Columbia Research Ethics Board

(H14-02670) and IESS Review Board. All questionnaires had
a title page with instructions and consent form explaining the
voluntary and anonymous nature of the questionnaires, and
their sole use for research. In addition to provision of a box
for questionnaire returns, confidentiality was further main-
tained by limiting access to the surveys for the data entry and
analysis to two research assistants, and the data were kept in
a password-protected computer.

Data collection

The questionnaires were translated/back-translated by a panel
of experts in the field using simple syntax, and included buf-
fer questions, reverse coding and clear instructions in an
attempt to minimize sources of bias in the method.

Demographic

The questionnaire included socio-demographic information
such as gender, age, civil status and education level. Profes-
sional characteristics included the years of healthcare experi-
ence, average shift length (h) and job title within nursing
(auxiliary, general or specialized). Analysis included the com-
pleted questionnaires of participants who omitted demo-
graphic information.

Risk perception

Nurses’ perceived risk of infection was measured using a two-
item scale. The first question ranked a nurse’s perceived per-
sonal ‘risk for contracting infectious disease by caring for
patients with infectious diseases’, while the second ranked
their perception of the ‘risk of transmitting infectious diseases
to others (e.g. family, friends.) by caring for patients with
infectious diseases’. Both items were measured using a 5-
point Likert scale ranging from ‘extremely low’ to ‘extremely
high’ and were coded from ‘1’ to ‘5’, respectively. A summary
score was calculated as the average of the two items of five.

Effort-reward imbalance

Measurement of ERI was carried out using a standardized
ERI questionnaire that consisted of 17 items assessing effort
and reward on a 5-point Likert scale (Siegrist 1996). Six items
related to the demanding aspects of the work environment
measured effort. Reward was measured with 11 items and
included subscales for self-esteem (five items), occupational
social status (five items) and financial rewards (one item).
Individual nurse ERI scores were quantified as the ratio of
mean effort score over the mean reward score. A score above
1.0 reflected an effort-reward imbalance, while scores close to
zero was indicative of low effort with high reward (favourable
condition).
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Burnout

The Copenhagen Burnout Inventory workplace burnout scale
consisting of seven items on exhaustion related to the work
environment was used. A summary score was calculated as
the mean value of the individual item scores on a 5-point
Likert response scale which ranged from ‘never/very low
degree’ to ‘always/very high degree’ and was coded from ‘0’
to ‘100 in intervals of 25. A summary score over the mid-
point (‘50°) classified the individual as exposed to burnout
(Kristensen et al. 2005).

Self-reported adherence to infection prevention and control
Nurses’ adherence to infection prevention and control mea-
sures was assessed with a modified Johns Hopkins University
School of Hygiene and Public Health Safety Climate Ques-
tionnaire (Gershon et al. 2000). The scale contained six items
that measured the frequency with which the respondent
would adhere to infection control measures as they related to
hand hygiene and personal protective equipment.

All items were assessed with a 5-point Likert response scale
ranging from ‘0 of 10 times’ to ‘10 of 10 times’. A summary
score was calculated as the average of the six items.

Data analysis

Statistical analysis was performed using the SPSS for Macin-
tosh (v. 21.0; IBM SPSS Inc., Armonk, NY, USA). Missing
questionnaire items were assumed missing at random. Miss-
ing items for the risk, effort, reward and burnout scales
were replaced by the individuals’ means of the other items
of the scale while pairwise deletion was used for analysis
involving omitted demographic data. Effort-reward imbal-
ance, burnout and infection control adherence scales were
normally distributed, and preliminary analyses were per-
formed to ensure statistical test assumptions were met.
ANOVA was used to examine the association between infec-
tion control adherence and the nominal demographic vari-
ables: civil status, education and nursing role, while #-test
determined any association between infection control adher-
ence and sex. Pearson correlation was used to determine
association between adherence and the continuous demo-
graphic variables: age, years of healthcare experience, average
workweek and average work shift length. Simple linear
regression was performed to determine the relationship
between infection control adherence and the independent
variables (ERI and work burnout). Hierarchical multiple lin-
ear regression analysis was used as the primary statistical
method to control for extraneous variables (P < 0.05), and
the combined effect of the independent variables.

Results

The participants were a sample of 333 nurses, representing
13.6% of the total 2441 nurses in the facilities analysed.
Nurses were predominantly females with a mean age of
35.4 years. A 4-year bachelor degree was common, and 61.0%
of participants had less than 10 years of healthcare experience
(Column 1, Table 1). The majority were full-time workers
(75.9%), working less than or equal to 40 h per week
(65.5%) in shifts of 8 h or less.

The internal consistency of effort, reward, workplace burn-
out and infection control adherence scales in this analysis as
determined by Cronbach’s alpha were 0.81, 0.85, 0.86, and
0.83, respectively, indicating high reliability suitable for fur-
ther analysis. The mean ERI and burnout scores for the study
population were 0.71 and 41.5, respectively. Despite the mean
scores falling below the thresholds indicative of imbalance
and exposure to burnout, 35.8% of nurses were above the
burnout exposure limit and 20.4% experienced a negative
ERI. The mean risk score was 3.63, equivalent to a perceived
moderate-to-high risk of contracting an infectious disease
from patients and transmitting it to others. The mean infec-
tion control compliance score was 3.60, with 44.2% of nurses
reporting adherence to preventive measures more than 70%
of the time. There was no statistically significant association
between any of the demographic variables and ERI, work
burnout or adherence results. However, being an auxiliary
nurse was statistically associated with a lower work burnout
(P=0.030) and a higher self-reported infection control
(P =0.040) than other nursing roles
(Table 1). Pearson correlation analysis of nurses’ perceived
risk of infection yielded a statistically significant positive cor-
relation with increased adherence (r = 0.133, P = 0.018), and
negative correlations with work burnout (r = —0.240,
P =0.001) and ERI (r = —0.154, P = 0.006). Therefore, both
the auxiliary nurse role and perceived risk of infection were
controlled for in the hierarchical multiple linear regression
analysis.

The hierarchical multiple linear regression to assess the
ability of ERI to predict levels of burnout yielded a statisti-
(Table 2);  (R*=0.278,
P <0.01) indicating ERI to be a unique incremental pre-
dictor of burnout (B = 0.44, t = 9.03, P < 0.01) after con-
trolling for nursing role and perceived risk in the first
model (Table 2).

The associations between work burnout and infection con-

adherence score

cally significant second model

trol adherence, and the combined impact of work burnout
and ERI on self-reported infection control adherence were
also assessed through hierarchical multiple linear regression.

© 2017 The Authors International Nursing Review published by John Wiley & Sons Ltd on behalf of International Council of Nurses



194 C. V. Colindres et al.

Table 1 Distributions of adherence, burnout and effort-reward imbalance scores by demographic factors (n = 333)

Factors N %n ERI Mean (SD) Burnout Mean (SD) Adherence Mean (SD)
Sex
Male 39 11.7 0.81 (0.63) 42.59 (20.42) 3.7 (1.1)
Female 290 87.1 0.69 (0.41) 41.23 (18.60) 3.6 (1)
Age
20-29 116 34.8 0.71 (0.50) 41.24 (17.80) 3.61 (1.01)
30-39 104 312 0.70 (0.39) 39.13 (19.57) 3.62 (1.05)
40-49 59 17.7 0.76 (0.45) 44,66 (19.18) 3.53 (1.01)
50-59 33 9.9 0.70 (0.41) 45.48 (19.23) 3.75 (0.94)
60-70 5 1.5 0.41 (0.20) 35.48 (13.05) 2.97 (0.38)
Civil status
Single 92 27.6 0.71 (0.40) 41.84 (20.92) 3.55 (0.99)
Married/Common Law 198 59.5 0.78 (0.45) 46.69 (20.40) 3.65 (1.00)
Divorced/ 38 11.4
Separated/Widowed 0.69 (0.46) 40.51 (17.30) 3.62 (1.02)
Education
Diploma/Certificate 55 16.5 0.72 (0.57) 39.89 (17.50) 3.74 (1.06)
Bachelor degree 149 44.7 0.70 (0.40) 40.44 (18.57) 3.60 (0.99)
Master degree 108 32.4 0.75 (0.45) 44.29 (19.37) 3.55 (1.00)
Doctorate 9 2.7 0.56 (0.21) 39.44 (22.87) 3.32 (1.21)
Healthcare experience
<10 203 61.0 0.68 (0.43) 40.29 (17.09) 3.60 (1.02)
11-20 52 15.6 0.78 (0.49) 44,07 (21.50) 3.66 (0.96)
21-30 38 11.2 0.75 (0.44) 44.31 (21.01) 3.45 (1.08)
31-40 10 33 0.55 (0.39) 34.46 (15.61) 3.72 (1.11)
Average work shift (h)
5.8 208 62.4 0.71 (0.48) 40.27 (18.46) 3.68 (1.01)
9-12 82 24.6 0.76 (0.40) 43.73 (20.32) 3.46 (1.01)
13-16 4 1.2 0.59 (0.17) 47.32 (8.93) 2.83 (0.65)
17-20 2 0.6 0.46 (0.05) 26.79 (2.53) 3.75 (1.77)
2124 8 2.4 0.62 (0.20) 43.51 (15.42) 4.34 (0.77)
Position
Auxiliary nurse 104 31.2 0.68 (0.49) 37.32 (18.00)* 3.79 (1.07)*
General nurse 187 56.2 0.75 (0.44) 43.14 (18.66) 3.48 (0.95)
Specialized nurse 42 12.6 0.61 (0.31) 44.54 (19.65) 3.71 (1.07)

Missing Data: sex (4 cases), age (16 cases), civil status (5 cases), education (12 cases), healthcare experience (30 cases) and average work shift (29 cases).

*P < 0.05, ¥*P < 0.01.

Table 2 Results of hierarchical multiple linear regression analysis for variables predicting work burnout

Model Variables t R’ Adjusted R? AR?
1 Nursing role/Auxiliary risk perception —0.17[—0.27, —0.07] —3.09% 0.089 0.083 0.089**
0.35, —0.15] —4.54%*
2 Nursing role/Auxiliary 0.25, —0.05] —3.00* 0.278 0.271 0.189**
risk perception 0.28, —0.08] —3.65**
Effort-reward imbalance 0.44[0.34, —54] 9.03**

*P < 0.05, ¥*P < 0.01.
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Table 3 Results of hierarchical multiple linear regression analysis for variables predicting self-reported adherence to infection control

Model Variables p t R’ Adjusted R® AR?

1 Nursing role/Auxiliary 0.12[0.01, 0.23] 2.18* 0.029 0.023 0.029*
risk perception 0.12[0.01, 0.23] 2.08*

2 Nursing Role/Auxiliary 0.09[—0.02, 0.20] 1.65 0.059 0.049 0.030*
Risk perception 0.07[—0.04, 0.18] 1.26
Work burnout —0.18[—0.29, —0.07] —3.09**

3 Nursing role/Auxiliary 0.09[—0.02, 0.20] 1.61 0.065 0.052 0.006
Risk perception 0.08[—0.04, 0.18] 1.32
Work burnout —0.22[—0.35, —0.09] —3.39%*
Effort-reward imbalance 0.09[—0.03, 0.20] 1.38

*P < 0.05, ¥*P < 0.01.

Burnout was found to be a unique incremental predictor of
adherence to infection control precautions (= —0.18,
t = —3.09, P <.05) as indicated in model 2 (Table 3). How-
ever, the addition of ERI in model 3 did not yield a statisti-
cally significant AR? (B =0.09, t=1.38, P> 0.05), that is a
combined effect between high ERI and high burnout scores
on decreased self-reported adherence with infection control
was not supported (Table 3). Variance inflation factors for
both multiple linear regressions were less than 2 indicating
multicollinearity was not an issue in the analyses.

Discussion

Limitations

The limitations of this study include participants solely from
the IESS-administered hospitals; this may decrease the overall
generalizability of the results to all hospitals. However,
because power relations and policies are relatively similar in
IESS and Ministry of Health hospitals, this should not consti-
tute a serious limitation. Secondly, the cross-sectional data
design makes it impossible to draw conclusions about causal-
ity, while it is reasonable to assume that ERI and burnout act
on health instead of the inverse, there is clearly a dialectical
relationship at play as those people with greater health con-
cerns may suffer to a greater degree when there are effort-
reward imbalances in the workplace. Finally, both dependent
and independent variables were assessed using self-reported
surveys, increasing the studies susceptibility to subject-report-
ing bias. These limitations have been offset by the large sam-
ple data gathered with several standardized instruments with
good psychometric properties and integrated strategies to
reduce bias (e.g. simple syntax, buffer questions, reverse cod-
ing, clear instructions and anonymity) providing the study
adequate power to arrive at conclusions mentioned.

ERI, work burnout and infection control adherence levels
Results indicated that 21.0% of nurses experiencing effort-
reward imbalance and 35.8% exposed to work-related burn-
out. The mean ERI score of 0.71 and burnout score of 41.5
for Ecuadorian nurses reported in our research fell within the
ranges of 0.57-0.82 and 17.5-46.5 found in previous studies
of nurses in European countries in transition. Ecuadorian
nurses’ scores are closest to scores obtained by Polish
(ERI = 0.78, burnout = 39.7) (ERI = 0.70
burnout = 45.4) nurses, both considered to be in transition
at the time of the study (Hasselhorn et al. 2004). Only 44.2%
of Ecuadorian nurses reporting adherence to infection control
measures more than 70% of the time compared to 71.0% of
nurses for the same metric in a Canadian study of nurses
(Yassi et al. 2007), but is in keeping with findings in other
low-resource countries.

and Slovakian

Demographic and risk correlations

The results of the bivariate analysis of demographic factors
associated with ERI, work burnout and adherence identified
auxiliary nursing role as the only statistically significant associa-
tion, with auxiliary nurses indicating lower work burnout and
higher self-reported infection control adherence, subsequently
nursing role was controlled for in the linear regression analyses.
To the best of our knowledge, this association has not been pre-
viously reported, possibly due to few burnout studies distin-
guishing between various nursing roles. The association with
nursing role may also be confounded by other factors which
have been previously associated with burnout and adherence,
such as increased patient demand, nurse seniority and special-
ized nurse roles (Vargas et al. 2014), which would be higher
among general and specialized nurses in Ecuador. Specifically,
the role of auxiliary nurses in many hospitals in Ecuador is that
of patient support services (e.g. moving patients, changing bed
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sheets) with the little-to-no medical involvement (e.g. adminis-
tering medications, monitoring vital signs, suctioning secre-
tions, drawing blood, inserting IV lines). Furthermore, the
168% increase in general nurses from 2004 to 2006, compared
to the 38% increase in auxiliary nurses during the same period
(National Institute of Statistics 2016) may indicate a de facto
increase in role and responsibilities of general and specialized
nurses, leading to role ambiguity and role conflict, and
accounting for the increased burnout and decreased adherence
in those two groups.

The absence of a statistically significant relationship with
any other demographic characteristic is in agreement with
published literature on the subject. Previous literature
(studying a variety of nurse populations globally) has been
conflicting on the association between socio-demographic
factors and burnout (Adriaenssens et al. 2015). However,
scholars in Ecuador have previously found correlations
between burnout and gender and other socio-economic
indicators (Breilh 2015). The positive correlation between
nurses’ perceived risk of infection and increased infection
control adherence has been noted previously (Powers et al.
2016) and is in line with the concept that healthcare
worker beliefs concerning problems, benefits, barriers and
self-efficacy play a role in health-associated behaviour,
known as the Health Belief Model. Furthermore, Pratt et al.
(2009) demonstrated that a nurses’ direct care for a SARS
patient was a unique incremental predictor of infection
control adherence, in an attempt to control for this con-
founding factor, nurses perceived risk was adjusted for in
the linear regression analyses.

Association between ERI and burnout

The hierarchical multiple linear regression assessing the
ability of ERI to predict levels of burnout after controlling
for nursing role and perceived risk yielded a model
accounting for 27.1% of the total variance of burnout, with
a =044 for ERIL. These values are comparable to those
obtained in a similar analysis conducted on nurses in
Canada, which produced a model explaining 38% of the
total variance of burnout, with a B =0.60 for ERI, after
controlling for nurses working in medical/surgical wards
(Pratt et al. 2009). These findings are consistent with the
vast body of research that has reported and investigated
burnout as an outcome of ERI (Siegrist 1996). However,
past literature on the relationship between ERI and burnout
has focused almost exclusively on high-income countries in
North America and Western Europe (Bakker et al. 2000;
Pratt et al. 2009; Schulz et al. 2009). This is the first study
to our confirm the of this

knowledge to presence

association in Latin American healthcare workers. The
findings contribute evidence to burnout as an outcome of
ERI being a mechanism that is observable across cultures
and international economic statuses. The validation of this
mechanism in the study population also allows for the pos-
sibility of using the Siegrist’s framework to pinpoint the
specific factors most contributing to effort-reward imbal-
ances. In future research, factorial analysis of ERI scores
could be attempted to ascertain if this is helpful in guiding
interventions that can minimize ERI, its transition to burn-
out and associated negative effects.

Effects of ERI and burnout on infection control

The results obtained from the hierarchical multiple linear
regression that examined relationships between work burnout
and self-reported adherence with infection control practices,
and the interactive effect of work burnout and ERI on self-
reported infection control adherence, highlighted burnout as
the unique incremental predictor of adherence score. This
finding is supported by Cimiotti et al. (2012) and Hugonnet
et al. (2004), although a similar analysis of Canadian nurses
found ERI to be a predictor of infection control adherence
rather than burnout (Pratt et al. 2009). Comparison of the
differing population, facility and organizational characteristics,
as well as the distribution of the ERI and burnout scores
between the studies, would be needed to clarify this differ-
ence, unfortunately, at the time of publishing this information
was not available.

The evidence for burnout as a negative unique incremental
predictor of nurses’ self-reported compliance with infection
control measures suggests that burnout — by predisposing to
non-compliance with infection control measures — could lead
to an increase in transmissible occupational infections
(Cimiotti et al. 2012) and increased nurse absenteeism
(Schouteten 2017). The latter could then impact negatively on
the provision of safe, accessible health care for all.

Conclusion

There is a growing body of knowledge in high-income coun-
tries indicating the effects of negative psychosocial work envi-
ronments on health care worldwide; and Latin American
scholars have been actively contributing to understanding the
underlying social processes that have plagued the healthcare
system from years of neglect (Breilh 2015), and, more
recently, from rapidly transitioning healthcare systems. It is
well known that rapid change increases work stress, further
contributing to a negative psychosocial work environment
setting the stage for burnout; this study has now documented
this impact in Ecuador. More importantly, we have shown
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that burnout is associated with lapses in infection control
adherence, which may result in increased transmissible occu-
pational infections, further threatening the health of both the
healthcare workforce and the populations they serve. Atten-
tion must now be turned to unpacking the workplace dynam-
ics and social processes that drive burnout in healthcare
workers.

Implications for nursing and health policy

The findings from this study have widespread implications
for health policy at several levels. The affect of ERI on burn-
out in nurses and other healthcare workers suggests that
national and facilities level health authorities should guard
against policies that might increase effort-reward imbalances
among healthcare worker. This is of special interest in cir-
cumstance where efforts are being made to expand services
and increase public accessibility with limited resources,
wherein policy changes may increase workload, create role
ambiguity, limit job autonomy, decrease financial or esteem
rewards, restrict promotion prospects and/or decrease job
security. The affect of these policies on ERI and burnout in
healthcare workers could diminish the beneficial impact to
the general population and increases costs of those policies
through the downstream effects of increased burnout such as
decreased patient safety, reduced worker productivity and
increased staff turnover. Policy makers should include
strategies to curtail negative changes to the psychosocial work
environment.

At the facilities and department level, the effect of burnout
on infection control adherences suggests that monitoring and
interventions to reduce burnout levels among nurses should
be seen as part of the responsibility of those charged with
infection prevention and control in what should be an inte-
grative strategy to reduce transmissible infections in patients
and workers. Organizational interventions guided by per-
ceived effort-reward and job-demand-resources imbalances
(Mijakoski et al. 2015) have shown success and should be
considered valid tools in infection prevention and control.
Furthermore, access to mental health services for healthcare
workers, including individual psychosocial interventions to
address burnout have shown success (Gunusen & Ustun
2010; Nowrouzi et al. 2015), and should be considered not
simply as part of the commitment to workers health but as
an investment in patient outcomes as well.

More research is necessary to better identify the specific
organizational interventions needed to improve working con-
ditions for healthcare professionals. Implementation research
is particularly warranted to evaluate the effectiveness of vari-
ous approaches in resource-limited settings.
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