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Abstract: Background: Physician jobs are associated with adverse psychosocial
work conditions. We summarize research on the relationship of physicians' psy-
chosocial work conditions and quality of care. Method: A systematic literature
search was conducted in MEDLINE and PsycINFO. All studies were classified into
three categories of care quality outcomes: Associations between physicians' psy-
chosocial work conditions and (1) the physician-patient-relationship, or (2) the care
process and outcomes, or (3) medical errors were examined. Results: 12 publica-
tions met the inclusion criteria. Most studies relied on observational cross-sectional
and controlled intervention designs. All studies provide at least partial support for
physicians’ psychosocial work conditions being related to quality of care. Conclu-
sions: This review found preliminary evidence that detrimental physicians’ psycho-
social work conditions adversely influence patient care quality. Future research
needs to apply strong designs to disentangle the indirect and direct effects of ad-
verse psychosocial work conditions on physicians as well as on quality of care.

Keywords: psychosocial work conditions, physicians, quality of care, physician-
patient-relationship, hospital, errors, review, work stress, clinicians

Adverse psychosocial work conditions as conceptualized in the work stress models
of job-demand-control-support, effort-reward imbalance, and organizational justice
have been shown to affect well-being and mental health of workers (Stansfeld &
Candy, 2006). This relationship is also true in health care professionals with par-
ticular focus on physicians (Buddeberg-Fischer, Klaghofer, Stamm, Siegrist, &
Buddeberg, 2008; Firth-Cozens, 2003; Tyssen & Vaglum, 2002; Weigl, Hornung,
Petru, Glaser, & Angerer, 2012). Clearly, physicians have a great impact on the
quality of care in various ways such as through their medical skills, communication
with patients, decisions in diagnostics and treatment, as well as coordination and
communication with other professions involved in care delivery. Stressed or men-
tally ill health care personnel is a risk factor for the quality of care and patient safe-
ty. Research showed that physicians with burnout symptoms (as an early reaction
to work stress) or depression perform worse and make more mistakes (Fahrenkopf,
et al., 2008; Lee, Seo, Hladkyj, Lovell, & Schwartzmann, 2013; Shanafelt, Bradley,
Wipf, & Back, 2002; West, et al., 2006).

In this research, we argue that adverse psychosocial work conditions may also
influence the quality of care directly. We sought for studies that investigated the
associations between physicians’ psychosocial work conditions and outcomes re-
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lated to quality of patient care. We focused on three major outcomes relevant for
care quality: (1) physicians' and/or patients' perceptions of quality of care, (2) suc-
cess of treatment or the absence of complications, and (3) prevalence of medical
errors.

Previous evidence on physicians’ psychosocial work
conditions and care quality

In regard to health care professionals, effects of work conditions on quality of care
outcomes were addressed previously in two reviews (Hickam, et al., 2003; Kapinos,
Fitzgerald, Greer, Rutks, & Wilt, 2012). Hickam and colleagues (2003) extensively
reviewed the scientific literature on the impact of health care work conditions on
patient safety. In their well-conducted review among various health-care profes-
sionals they found that several facets of adverse work conditions in health care
affect patient safety. However, they concluded that the evidence was drawn from
merely a few studies and was insufficient to draw clear conclusions. Adverse psy-
chosocial work conditions of physicians as defined in the present study were not in
the focus of Hickam et al.’s review, and there was only one study that adequately
covered this matter (Jones et al., 1988). Furthermore, the outcome of interest was
limited to patient safety.

Kapinos and colleagues (2012) focused on primary care providers and reviewed
evidence on the role of work conditions in influencing patient outcomes and
healthcare quality. Overall, they found that reduced workload and shorter work
hours, frequent provider training, and computerized systems result in higher quality
of patient care. However, no effect was observed for patient satisfaction (Kapinos
et al., 2012). Furthermore, they conclude that the overall study base is limited.
Only one of the reviewed studies (Linzer et al., 2009) dealt with the research ques-
tion of the present study.

Both reviews provided important insights into the nature of adverse work condi-
tions and their effect on quality of care. However, they did not specifically focus
on physicians and only addressed a limited range of psychosocial risk factors in the
work environment of healthcare professionals. We thus set out to identify and
summarize evidence from the current literature base specifically on the effects of
physicians’ psychosocial work conditions as conceptualized below on effects in
care quality.

Conceptualization of psychosocial work conditions

Occupational stress models postulate that psychosocial work conditions, belonging
to categories of work tasks, work organization, social relationships at work, and
environmental conditions, may have an impact on employees. Many models distin-
guish between “job demands,” which encompass work conditions that require men-
tal or physical energy to cope with (e.g. time pressure, social conflicts). Further-
more, there are “job resources” that support employees in accomplishing their
work goals (e.g., autonomy, social support, esteem). There are several well-
established conceptualizations of adverse psychosocial work conditions, often syn-
onymously termed "‘work stress.” In our review, we focus on three prominent
models:

The most popular model is the job-demand-control (JDC) model (Karasek,
1979). It postulates that high job demands (e.g., high work load, time pressure)
adversely affect well-being and health, particularly when employees have low job
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control (e.g., limited decisions on when and how to do their work). Various epide-
miological studies demonstrate that the combination of high job demands and low
job control increases the risk of mental disorders (Stansfeld & Candy, 2006). Sub-
sequent research added the specific role of social support by supervisors or col-
leagues to the initial model, which can directly reduce work stress or buffer the
effect of job demands and limited job control on health and well-being (Johnson &
Hall, 1988).

A second model in occupational health psychology is the Effort-Reward Imbal-
ance (ERI) Model by Siegrist (1996). It draws on the assumption that fair exchange
is a fundamental feature of good workplaces. In accordance to efforts invested (e.g.,
working under time pressure), employees expect adequate rewards (e.g., salary,
esteem, career opportunities, and job security) so that a perceived balance between
efforts and rewards is achieved and maintained. Broad empirical evidence demon-
strates that a mismatch of high efforts and low rewards increases the risk of physi-
cal and mental ill-health (e.g., Stansfeld & Candy, 2006).

Organizational justice adds the concept of procedural and interpersonal fairness
(Greenberg, 1990) to the above mentioned work stress models. Procedural justice
describes a state where employees are informed about important organizational
matters and are involved in important decisions. Conversely, relational justice re-
fers to the fair and respectful treatment of employees by their supervisors. Previous
studies confirm that organizational justice is related to psychiatric disorders
(Elovainio, Heponiemi, Sinervo, & Magnavita, 2010; Ndjaboue, Brisson, & Vezina,
2012).

Pathways between physicians’ work conditions and quality
of care

In our review, we propose that physicians’ psychosocial work conditions directly
as well as indirectly affect care quality. In regard to indirect pathways, we argue
that adverse psychosocial work conditions put physicians under an exceeding psy-
chological burden, resulting in work stress and thus influencing professional be-
havior. This pathway could be explained by limited physicians’ performance ca-
pacity, which is due to work conditions that cause work stress; for example fre-
quent distractions can increase physicians’ mental workload, which consequently
compromises professional performance (Weigl, Mdaller, Vincent, Angerer, &
Sevdalis, 2012). Further detrimental effects of work stress could be attentional
narrowing, distraction, and loss of working memory. Eventually, these altered be-
havioral processes adversely affect professional judgments, decision making, moti-
vation or satisfaction and consequently increase the likelihood of medical malprac-
tice and poor quality of work (Jones, et al., 1988).

Concerning direct effects of physicians’ work conditions to quality of care,
we draw from a system approach to quality and safety in health care (Dekker,
2011; Lawton, et al., 2012; Vincent, Moorthy, Sarker, Chang, & Darzi, 2004). Sys-
tem approaches to health care differentiate between immediate individual threats to
high-quality performance, such as fatigue and strain, and systemic threats arising
from poorly designed care environments, for example unfavorable staffing num-
bers or high patient census (Hoff, Jameson, Hannan, & Flink, 2004). According to
this approach, a high-risk work environment has inherent weaknesses that manifest
themselves in work stressors and promote errors and low-quality performance
(Carayon, et al., 2006; Lawton, et al., 2012; Vincent et al., 2004). Both proposed
pathways are illustrated in Figure 1:
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Figure 1
Framework on indirect and direct pathways of physicians’ psychosocial work con-
ditions and well-being for the quality of care.
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Research question

This review’s aim was to summarize and discuss the current literature on the asso-
ciations between physicians’ psychosocial work conditions as conceptualized in the
section above and quality of care. Outcomes of interest in physicians’ quality of
care were defined by means of the following indicators that reflect the categories of
patient centeredness, effectiveness, and safety:

(1) Physicians' and patients' perception of quality of care: This outcome refers to
quality of care perceived by physicians and patients. It relates to patient cen-
teredness of clinical activities and the physician-patient relationship as well as to
physician empathy, accessibility, reliability and exchange of information.

(2) Success of treatment and absence of complications: This outcome includes
effectiveness, which is conceptualized as success of treatment, i.e., various indica-
tions of treatment success, clinical quality, or lack of treatment complications.

(3) Prevalence of medical errors: This outcome refers to safety of care, which was
conceptualized as medical errors, for example medication errors, drug administra-
tion or surgical errors, and so on.

Methods

We conducted a literature search on PubMed and PsycINFO to review empirical
studies in the scope of the above reported research questions. The following search
terms were used: “work stress,” job strain,” ‘“job control,” work control,” “effort
reward imbalance,” “injustice,” “support,” “job resources,” “working conditions,”
“safety culture,” “work load,” “time pressure,” “interruptions,” “physician work
life,” “team,” “supervision,” “leadership,” “fatigue,” “burnout” AND “patient ori-
www.professionsandprofessionalism.com



http://www.professionsandprofessionalism.com/

Page 5

Angerer and Weigl: Physicians' Work Conditions and Quality of Care

99 ¢ LR I3 ERINT3

entation,” “care quality,” “patient care,” “patient safety,” “adverse events,” “pre-
scribing errors,” “medication errors,” “drug administration errors,” “patient out-
comes,” “medical errors,” “safety incidents,” “patient harm.” The search included
all articles from the start of the data bases until December 2013. Additionally, we
searched the reference lists of the two above-mentioned comprehensive reviews
(Hickam et al., 2003; Kapinos et al., 2012).

Eligible were original articles in English and German. The following inclusion
criteria were applied to eligible articles: (1) physicians are surveyed, (2) assess-
ment of psychosocial work conditions, and (3) measurements of quality of care.
Both authors independently reviewed the retrieved articles. Furthermore, eligible
were randomized controlled trials, quasi-experimental, longitudinal or cohort stud-
ies as well as cross-sectional studies. Ecologic studies, case reports, case series,
qualitative and economic evaluations were excluded from analysis. Disagreements
between reviewers on the eligibility of retrieved research involved double checks
and were resolved by discussion.

The retrieved literature was extracted, summarized and classified according to
our three research questions.

Results

The database search identified 814 records, while hand search of retrieved articles
identified another seven. Thus 821 records were screened, where of 804 were ex-
cluded because they were not within the scope of this review. In the next step, 17
full-text articles were assessed, where of five were excluded as they did not address
our target group, that is, physicians. Finally 12 publications of which one reports
four studies met the inclusion criteria. The retrieved studies were heterogeneous in
regard to design, setting, measurement, medical specialty, and outcome. Thus,
meta-analytic calculations and other measures of systematic quantitative aggrega-
tion were not appropriate. Instead, we reviewed and aggregated the heterogeneous
studies qualitatively. All selected studies are depicted in Table 1-3 in the appendix.

Outcome 1: Physicians’ psychosocial work conditions and physicians /patients’
perceived care quality.

First, we focused on investigations of physicians’ psychosocial work conditions
and quality of care as reported by physicians and patients (see Table 1 in the ap-
pendix). There were five studies that measured both physicians’ work conditions
and quality of care as well as established a relationship between these concepts.
Quality of care was either rated by physicians themselves (Klein, Grosse, Blum, &
von dem Knesebeck, 2011) or by their patients (Mache, Vitzthum, Klapp, &
Groneberg, 2012; Weigl, Hoffmann, Muller, Barth, & Angerer, 2014; Weigl, Hor-
nung, Angerer, Siegrist, & Glaser, 2013). Three out of five studies were observa-
tional with a cross-sectional design, while two studies were experimental with a
control-group design. All five research papers involved surgeons, internists, pedia-
tricians, or other specialties from various hospitals. The surveyed work conditions
ranged from “moral characteristics” (control of work, support/relationships at work
as components of a mixed-measures assessment) (McKinstry et al., 2007), to estab-
lished work stress models (job strain, effort-reward imbalance). Assessments were
either based on self-reports of hospital work conditions (Weigl et al., 2013) or ex-
pert-based observations (Weigl et al., 2014).

In spite of the differences, the studies consistently show that better work condi-
tions are related to improved quality of care. Furthermore, both intervention studies
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indicate that promoting physicians’ work conditions is associated with improved
patients’ evaluations of care (Weigl et al., 2014; Weigl et al., 2013).

Outcome 2: Physicians’ psychosocial work conditions and treatment success or
absence of complications.

Secondly, we summarized studies on physicians’ psychosocial work conditions and
success of treatment or lack of complications in patients (see Table 2 in the appen-
dix). Similarly to outcome 1, only few studies examined this relationship. We iden-
tified four studies with relevant outcomes such as hospital acquired infections,
hypertension control, and diabetes control.

Associations between physicians’ work conditions and their diabetic patients’
glycemic control have been shown by two large cross-sectional studies investigat-
ing outpatient clinics in the US (Linzer et al., 2009) as well as Finnish primary care
health centers (Koponen et al., 2013; Virtanen et al., 2012). The studies linked
work conditions assessed by entire teams, that is, by physicians, nurses and other
health care professionals, with the quality of health care in treated patients. Particu-
lar strengths of both studies are the unit-based measurement of treatment success
by objective laboratory parameters and objective assessments of infections. Work
conditions, for example job control, trust in the organization, leadership values
alignment (involving participation in organizational issues, justice, and fairness),
procedural justice, and high job stress were associated with inferior quality of care.
No consistent association was found for hypertension control (Linzer et al., 2009).
Hospital acquired infections were associated with low justice in work distribution,
high effort-reward imbalance, low trust and poor collaboration in teams (Virtanen
etal., 2009).

Outcome 3: Physicians’ psychosocial work conditions and prevalence of medical
errors.

Our third research question referred to studies on physicians’ psychosocial work
conditions and the prevalence of medical errors (see Table 3 in the appendix). The
four retrieved publications cover seven separate studies (four in Jones et al., 1988;
one study each in Linzer et al., 2009; Nielsen, Pedersen, Rasmussen, Pape, & Mik-
kelsen, 2013; Ross, et al., 2013). Five studies apply observations within a cross-
sectional design, while two studies describe interventions. Overall, all research
papers show that adverse psychosocial work conditions are associated with an in-
creased prevalence of medical errors and malpractice suits. Moreover, two studies
show some evidence on the potential of adequate interventions, that is, comprehen-
sive stress management, to reduce errors and malpractice suits in physicians.

Discussion

We set out a comprehensive review of the current knowledge base on associations
between physicians’ psychosocial work conditions and quality of care. Our results
show that this relationship has been rarely studied yet. However, the studies in-
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cluded in our review clearly affirm the assumption of associations between physi-
cians’ work conditions and quality of care.

Major findings and contributions of this review

Since our review draws on a limited number of studies and a large diversity in set-
tings, designs, participants, and measurements, our conclusions are restricted to a
qualitative statement. However, we can infer that there are meaningful and direct
associations between physicians’ psychosocial work conditions and quality of care.
The identified associations are largely independent from the subjective stress expe-
rienced by physicians (i.e., indirect pathway). Furthermore, the reviewed interven-
tions indicate that a change in physicians’ psychosocial work conditions alters
quality of care. However, it is neither possible to define the magnitude of effects
nor yet justified to estimate overall effect sizes.

These findings corroborate our argument of direct effects between physicians’
psychosocial work conditions and inherent effects on quality of care (see Figure 1).
Our argument of a direct pathway between work conditions and quality of care is
consistent to system approaches of health care quality and safety, which propose
that poorly designed hospital environments pose a systemic threat to patient care
quality and safety (Dekker, 2011; Hoff et al., 2004; Lawton et al., 2012; Vincent et
al., 2004). Our results provide confirmation for our assumption that adverse psy-
chosocial work conditions are a major indicator for insufficient work and care en-
vironments in health care (Carayon et al., 2006). Almost all studies included in this
review examined direct associations between physicians’ work conditions and
quality of care. Only Linzer et al. (2009) additionally considered physicians' stress
reactions and health as an intermediate factor, but did not confirm a mediating
effect. Direct associations were investigated in different clinical settings (i.e., in-
patient as well as out-patient clinics) and based on various evaluations (as per-
ceived by physicians or patients), while outcomes were operationalized differently
(e.g., success of treatment or incidence of errors).

Although the reviewed studies mostly confirm the association between physi-
cians’ psychosocial work conditions and quality of care, not all analyzed work
conditions were related to the outcomes in question: Koponen et al. (2013) did not
observe a relationship between supervisor support and glycemic control, while
Virtanen et al. (2012) did not observe associations between relational justice, ef-
fort-reward imbalance, and work-unit team climate and hospital infections as iden-
tified in previous research (Virtanen et al., 2009). These findings suggest that not
all outcomes concerning quality of care are related to physicians’ work conditions
in similar ways. For example, Linzer et al. (2009) revealed associations between
work control as well as value alignment and treatment quality of diabetes, but
found no effects on patients’ hypertension.

Work overload and multitasking demands limit physicians’ opportunities for di-
rect patient communication. This may explain inferior patient ratings of perceived
care as well as wrong decisions due to insufficient time for gathering critical pa-
tient information (Mache et al., 2012). In line with this reasoning, work stress can
also decrease kindness or empathy of medical staff towards patients (Alarcon &
Lyons, 2011; Rousseau & Aube, 2010). However, specific work conditions may
act as a buffer or resource in the hypothesized framework (see Figure 1). Adverse
work conditions strongly affect physicians’ well-being, but their reactions do not
inevitably translate into lower-quality care (Linzer et al., 2009). However, daily
hassles and chronic disturbances of well-being may interfere with motivation, satis-
faction, and capability of delivering empathetic and highest-standard care in the
long term (Koponen et al., 2013).

www.professionsandprofessionalism.com
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Comparison of the present review to previous systematic reports

As already described in the introduction, two previous systematic reports addressed
the impact of healthcare professionals’ work conditions and quality of care. Our
review adds to the current evidence base on this relationship. The first review by
Hickam and colleagues (Hickam et al., 2003) investigated effects of work condi-
tions in health care on patient safety. Only Jones et al.’s (1988) study was included
in the present review. Furthermore, both systematic reviews are in line with this
report’s conclusions that interventions and translational research are warranted in
order to modify working conditions with the goal of improving patient safety. Po-
tential fields of application with promising perspectives include: changes in nurs-
ing staffing, channeling high-risk technical procedures to high-volume physicians,
avoidance of distractions in the workplace, and processes to improve information
exchange between hospital and non-hospital settings (Hickam, et al., 2003).

Recently published, the second report focused on the effects of work conditions
on patient care in primary care settings (Kapinos et al., 2012). It concluded that a
feasible workload and shorter work hours, more provider training, and computer-
ized systems are likely to result in higher quality of patient care.

Limitations

Our findings need to be interpreted with caution. Many studies had cross-sectional
designs which do not allow conclusions about causality. Thus, the observed associ-
ations may be reciprocal, where the experience of a reduced quality of care also
leads to a more critical evaluation of work conditions. Although all quantitative
studies controlled for a variety of covariates (see Table 1-3 in the appendix), influ-
ences of other confounding variables cannot be entirely excluded. Interventional
studies with control group design aim at limiting the problem of confounding and
allow conclusions about causality (Jones et al., 1988; Weigl et al., 2014; Weig| et
al., 2013). However, Jones et al.”s comprehensive study (1988), including 22 inter-
vention and 22 control hospitals, has not been reproduced to date. Two studies by
Weigl et al. (Weigl, et al., 2014; Weigl, et al., 2013) are based on comparatively
small physician and patient samples. Thus, our preliminary results indicate that
larger intervention studies across different clinical settings are warranted.

All reviewed studies relied on convenience samples with limitations to validity
and generalizability. Included studies from different clinical environments provide
some evidence for relationships between work conditions and quality of care in
different clinical domains. Evaluations of physicians’ work conditions mostly re-
lied on self-report, whereas only a few studies applied observational methods in
combination with questionnaires (Weigl et al., 2014; Weigl et al., 2013). Measures
of care quality varied substantially across studies: Provider evaluations based on
self-report, treatment outcomes were operationalized as adverse events (infections),
while attainment of treatment goals (glycemic control), errors and malpractice
claims were based on expert ratings, registry data, chart reviews, or insurance data.

Further caution stems from the potential omission of unpublished studies with
negative or nil findings. Furthermore, potential confounding influences that strong-
ly influence quality of care were not addressed as well as potential mechanisms
that explain the observed associations.

Another important limitation refers to our confinement of physicians’ psycho-
social work conditions. Some studies featured physicians’ work stress as the indi-
vidual reaction to adverse psychosocial work conditions. This can also be consid-
ered as strain and raises concern over the specific causes of stress, that is, its attrib-
ution to the work environment or to physicians’ individual characteristics. There-
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fore we aimed to restrict our search to psychosocial work conditions as an external
feature of the hospital work environment. However, we acknowledge that some
studies analyzed work stress and that we excluded personal factors, that is, exper-
tise and experience with stressful situations.

In this review, we did not address other specific work conditions of physicians
that certainly can pose stressors. Specifically, we did not include working time
regulations and work load for two reasons. Firstly, the literature base on work time
directives, regulations and duty hour standards as well as work load and their sub-
stantial ramifications on quality of care are vast. Thus, these topics deserve reviews
of their own, which is well acknowledged elsewhere (e.g., Goitein, Shanafelt, Wipf,
Slatore, & Back, 2005; Landrigan et al., 2008; Morrow, Burford, Carter, & Illing,
2012) and has been conducted previously (Hickam et al., 2003; Kapinos et al.,
2012). Secondly, we assume that the impact of extended working hours and work
overload may be different from the above described pathways in which psychoso-
cial work conditions lead to inferior quality of care, for example through fatigue
and tiredness (Hickam et al., 2003).

Implications for clinical practice and future research

Our findings suggest various implications and call for further research to address
the interplay of physicians’ work conditions and respective care outcomes.

First, quality of care is certainly influenced by many other systemic and organi-
zational factors beyond physicians’ immediate work conditions, that is, training
and skills of the individual as well as legislation and regulations in health care
(Hoff et al., 2004). Thus, further research on physicians’ work life needs to address
the broad scope of individual, work-related, organizational, and systemic determi-
nants that contribute to high quality and safe care.

Secondly, our review was restricted to physicians. However, this professional
group does not solely contribute to patient care. Nurses perform substantial func-
tions with immediate patient contact. Future research may address potential differ-
ences in nurses and physicians in the relationship between adverse work conditions
and care quality.

Thirdly, psychosocial work conditions are mainly responsible for the well-being
and health of physicians. The work stress models cited in our review have been
shown to explain substantial variance in the incidence of depression and myocardi-
al infarctions, in and outside of healthcare professions (Angerer, Glndel, &
Siegrist, 2014; Klein et al., 2011; Stansfeld & Candy, 2006). Moreover, the joint
application of several work stress models increases the risk for poor health (Ki-
viméki, Vahtera, Elovainio, Virtanen, & Siegrist, 2007). Future approaches should
disentangle the single as well as shared effects of established work stress models
on physician well-being as well as care quality.

Fourthly, well conducted interventions on physicians’ work conditions and care
quality are published (see Table 1-3 in the appendix). Inferior quality of care is an
immediate threat to the economic success of any health care organization. Thus,
improving the work life of health care professionals in general shall create a win-
win situation towards a beneficial change in hospitals—in favor of physicians as
well as their patients. A large Canadian intervention demonstrated that a participa-
tory intervention has the potential to effectively improve work conditions in the
hospital and health of employees (Bourbonnais, Brisson, & Vezina, 2011). Thus,
drawing on established models of psychosocial work stress establishes an oppor-
tunity to conduct interventions on physicians’ work life as well as potentially pro-
moting patient care.

Fifthly, the specific underlying pathways and mechanisms for the observed rela-
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tionship between work conditions and quality of care were not examined in the
reviewed studies. However, some publications provide discussion on this question.
As suggested in our model, we assume that there are various work conditions in the
hospital that interact with physician’s individual characteristics. This interplay
eventually determines quality of care. We thus assume that different pathways exist,
which translate adverse work conditions into suboptimal care. Intense knowledge
about the root causes of unsafe or insufficient care helps to identify the determi-
nants that contribute to the variance in health care quality, to define the impact of
different clinical settings, to analyze the interplay of work conditions and quality,
and to identify patient groups which are most sensitive to the sequelae of adverse
working conditions of their physicians.

Finally, our findings shed light on specific work conditions of physicians’ work
environment that can be subject to change and intervention. Perceived procedural
justice, high alignment with the hospital management, a balance between effort and
reward have been shown to positively affect health, motivation, and team work,
which are all essential factors for good quality of care. An imbalance between ef-
forts spent and rewards received in return result in poor commitment through low
work motivation as well as low procedural justice (Siegrist, 1996; Virtanen et al.,
2009; Virtanen et al., 2012). Both are essential for high-quality care, which is char-
acterized by high levels of coordination and interdisciplinary team work. Moreover,
justice has been positively associated with positive work attitudes and willingness
to support decisions and decision-makers (Greenberg & Colquitt, 2005).

Conclusions

This review reported a comprehensive literature search on associations between
physicians’ psychosocial work conditions and three major domains of quality of
care. Our findings provide partial confirmation of our assumption that physicians’
psychosocial work conditions are directly related to quality of care. This review
included several studies that applied different designs and measures in different
clinical settings. Four intervention studies suggest that improvements in physicians’
work life positively influence quality of care by reducing errors and making pa-
tients more content with care. Preliminary evidence warrants extended and in-depth
studies as well as interventions on physicians” work conditions and quality of care
outcomes.
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Table 1

Physicians’ psychosocial work conditions and physicians' and/or patients' perception of the quality of care.

issues and consultation skills in General
Practice

Covariates included in analysis: None

assessment of the consul-
tation outcome

Citation (first Design of study (observation- Physicians studied Patients Measurement of work conditions Measurement of quality Main results (extracted)

author, year) al/interventional) and primary research studied of care
question

McKinstry et al. Observational study, cross-sectional survey General practitioners, n=276 | Patients of Physicians: Morale Assessment in General | Patients: General Practice . no significant correlation between the

(2007) linked to registry data (of 475 invited and 296 these GPs Practice Index (MAGPI): control of work, Assessment Questionnaire total MAGPI score and the GPAQ com-

participating) (on average support/relationships at work, perceptions (GPAQ): patients' percep- munication or enablement scale

Objective: Relationship between physician 50 patients of effectiveness as a physician, home tion of practice accessibil- | o  weak correlations between control of
"morale” and patients ratings about the per physi- support, and contentment with career ity; the quality of their work in the MAGPI scale and GPAQ
quality of their care including organizational cian) choice, health, happiness and alcohol use. consultation; and their items on waiting times to see physician

(r=0.24p<0.01)

Klein et al. (2011)

Observational study, cross-sectional survey

Objective: Associations between psychoso-
cial job stress and perceived health care
quality among German surgeons.

Surgeons (n=1311) from 489
hospitals; 53 of the invited
hospitals and 65% of the
surgeons in these hospitals
participate

Not reported

Physicians: Effort-reward imbalance
model (ERI) and the demand-control
model (job strain) by means of the respec-
tive questionnaires

Covariates included in analysis: Gender,
occupational position, job experience

Physicians’ self-assessed
performance, service
quality, and error frequen-
cy

. Clinicians exposed to job stress have an
increased risk of reporting suboptimal
quality of care.

. Magnitude of the association varies
depending on the respective job stress
model and the indicator of health care
quality used.

. Odds ratios, adjusted for gender, occupa-
tional position and job experience vary
between 1.04 (C1 0.70-1.57) and 3.21
(Cl12.23-4.61)."

Mache et al. (2012)

Observational study, cross-sectional survey

Objective: to investigate surgeons’ job
satisfaction, patients’ satisfaction with
medical care in surgery departments and to
analyze correlations between perceived
working conditions and these two outcome
parameters.

Surgeons (n=98 of 150
invited) from 7 surgical
departments

Surgical
patients of
the respec-
tive depart-
ments
(n=122 of
250 invited)

Physicians: Working conditions and job
satisfaction (Copenhagen Psychosocial
Questionnaire)

Covariates included in analysis: patients’
age, race, gender, length of stay, number of
surgical treatments performed; physicians’
age, gender, years of experience, marital
status and having children status.

Patients: Patient satisfac-
tion questionnaire (devel-
oped and validated for this
study)

. Bivariate analyses showed correlations
between patients’ overall satisfaction
and surgeons’ job satisfaction (r=.49,
p<0.01).

. Analyses showed significant negative
correlations between physicians’ as-
sessments of their working demands and
patient satisfaction (r=.38; p<0.01)

. Positive correlations were analyzed
between working resources (social sup-
port, feedback, etc.) and patient satisfac-
tion (r=.42, p<0.01).
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Weigl et al. (2013)

Controlled intervention study

Objective: Evaluate the effectiveness of an
participatory intervention (health circles) on
working conditions, physician well-being,
and physician-patient relationship

Process quality of intervention - measured by
qualitative interviews with physicians

Physicians in 2 internal and
2 surgical departments
(n=57) of 1 hospital

participation rate (depending
on group and time point)
between 54,3% and 70%

Patients
(n=1581) as
in patients in
the same
departments,
before and
after the
intervention

participation
rate (depend-
ing on group
and time
point)
between
36,8% and
60,5%

Physicians: Four scales of an established,
valid, and reliable German questionnaire
for physicians work: (1) Workflow
interruptions (2) Conflicts in role and
ambiguous task demands (3) Colleague
Support; (4) Quality losses (erroneous
work or work of poor quality caused by
inferior work conditions)

Physicians evaluation of the quality of
cooperation with relatives of patients (1
item) and with the nursing staff (1 item).

Covariates included in analysis: None

Patients: perceived
quality of care rated on
established, standardized
questionnaire

1) “Organization of
physicians care” (4 items;
e.g. “The physicians have
enough time for me”);

(2) “Quality of physi-
cians” information’ (5
items; e.g. “Physicians
provide me with detailed
information regarding my
medical treatment”).

During the intervention several work-
related problems were identified, catego-
rized, and ten solutions were implement-
ed.

Post-intervention, physicians in the
intervention departments reported sub-
stantially less conflicting demands and
enhanced quality of cooperation with pa-
tients’ relatives, compared to control
group physicians.

Moreover, positive changes in enhanced
colleague support could be attributed to
the intervention.

Regarding patient reports of care quality
of care, patient ratings of physicians or-
ganization of care improved for physi-
cians in the intervention group: From
4.20(+.82) to 4.23 (.75) in the interven-
tion group; from 4.13 (+.76) to 4.01
(%.84) in the control group (p=0.056)

Weigl et al. (2014)

Controlled intervention study

Objective: (1) to determine the effect of a
documentation assistant intervention for
reducing hospital pediatricians’ workflow
interruptions and its impact on pediatricians’
performance, indicated by self- reported
productivity, quality, and efficiency of work.
(2) to determine whether the intervention
improved the patients’ perceived quality of
care.

Pediatricians of two wards
of a Pediatric University
Hospital (n=8)

Patients on
these two
wards, n=132
(of 161
invited)

Experts: Number of interruptions per hour
- measured by 28 full shift observations

Physicians: evaluated their
performance in terms of
productivity, quality, and
efficiency.

Patients: standardized
patients’ reports on per-
ceived quality of care

The intervention was associated with
reduced workflow interruptions (per-
centage of change in interruptions rates
attributable to the intervention 55.1 %
(C1=36.3-83.6 %)

Increased pediatricians’ self-rated
performance in terms of performance,
quality, and efficiency in daily clinical
work (performance: intervention ward
(=1W) increase +45.27 % over time; con-
trol ward (=CW) —25.05 %; reported
quality: IW +54.1 %, CW, —28.69 %; ef-
ficiency of work: IW +69.6 %; CW
=931 %).

Increased patients’ perceptions of quality
of care: increased pediatricians’ patient-
oriented work-organization and quality
of pediatricians’, patient information;
(pediatricians” work-organization: IW
+10.43 %; CW, —8.97 %,; quality of pa-
tient information: IW, +11.12 %, CW,
-3.39 %)
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Table 2

Physicians psychosocial work conditions and success of treatment or absence of complications.

Citation Design of study (observation- Physicians studied Patients studied Measurement of work conditions | Measurement of quality Main results (extracted)

(first al/interventional) and primary research of care

author, question

year)

Koponen Observational, cross-sectional study Physicians  (n=122) and | Type 2 diabetes melli- | Job strain, supervisor support Achievement of good High job strain is associated with worse

etal. nurses (n=300) in 18 primary | tus (n=8975) (from blood glucose control glucose control (OR for HbAlc >7 mg/dl

(2013) Objective: Associations between healthcare | care health centers (response | register data of all | Covariates included in analysis: patient | (HBAlc <7 mg/dl) 1.44 (1.12t0 1.86)
personnel’s perceived job strain, supervisor | rate 78%) patients treated in these | sex and age, organization characteris- No association with supervisor support
support and the outcome of care in terms of health centers) tics (the percentage of temporary
glycemic control among patients with type 2 employees and the mean rate of sick-
diabetes. ness absence days in the HC), HC

service area characteristics (educational
level of the residents, median income
and unemployment rate).

Virtanen Observational, cross-sectional study Physicians  (n=122) and | Patients with Type 2 | Staff-reported procedural justice and | Achievement of good Perceptions of higher levels of procedural

etal. nurses (n=300) in 18 primary | diabetes mellitus | relational justice, effort-reward imbal- | blood glucose control justice among staff associated with more op-

(2012) Objective: Association between perceived | care health centers (response | (n=8954) ance, and work-unit team climate (HBA1c < 7 mg/dl) timal glycated hemoglobin levels among pa-
organizational justice among health care | rate 78%) tients (cumulative odds ratio per 1-U in-
providers and glycemic control among their (from register data of | Covariates included in analysis: patient- crease in justice=1.54, 95% confidence in-
diabetic all patients treated in | level and unit-level (for details see terval, 1.08-2.18) after adjustment for pa-
patients. these health centers) Koponen et al 2013) tient-level and unit-level covariates.

Relational justice, effort-reward imbalance,
and work-unit team climate were not associ-
ated with glycemic control.

Virtanen Observational, cross-sectional study Physicians (n=73) and nurses | All patients (n = 1092 | Working hours per day were calculated | Prevalence surveillance Ninety-nine cases (9.1%) of hospital-

etal. (n=999), other (=87), from 60 | from 1102) included, | from staff responses (used as a dichot- | was performed by 4 associated infection were found.

(2009) Objective: Association between work hours, | (non-psychiatric) wards in 6 | on one sampling day | omous variable of 8.75 hours; i.e., 8 | infection control nurses, Multilevel logistic regression analyses,
work stress, and collaboration among the | hospitals for each ward (32% on | hours 45 minutes per day vs. less). using standard criteria to adjusted for hospital factors and patient-
ward personnel, and the risk of hospital- surgical wards, 34% on register hospital- related risk factors, showed that long work
associated infection among patients. Overall response rate in the | internal wards) Work stress was assessed with scales of | associated infection. hours among staff were associated with in-

survey 77% the job strain model, and the effort- creased risk of infection odds ratio (OR)
reward imbalance (ERI) model. 2.74, 95% confidence interval (CI): 1.07—
7.04.
Covariates included in analysis: patient Other staff-related correlates of infection
sex, age, surgical status, exposure to were high work stress, as indicated by high
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devices, hospital type, unit type, num-
ber of patients at ward, diagnosis of
cancer (lymphoma, leukemia, or mye-
loma), and use of corticosteroids.

imbalance between efforts and rewards
(OR:2.47; 95% CI:1.38 — 4.42), low trust be-
tween work unit members (OR: 2.37; 95%
Cl: 1.27-4.43), injustice in the distribution of
work (OR: 1.81; 95% CI: 1.04-3.16), and
poor collaboration between ward supervisors
(OR: 2.46; 95% CI: 1.38— 4.38).

Linzer et
al. (2009)

Observational, cross-sectional study

Objective: To assess the relationship among
adverse primary care work conditions, ad-
verse physician reactions (stress, burnout, and
intent to leave), and patient care.

Family  physicians  and
general internists  (n=449)
from 119 practices (59.6% of
those invited) consented to
participate, and 422 (94.0%)
completed  the  baseline
survey (participation rate,
56.0%).

1795 patients, an
average of 4 per physi-
cian (range, 1 to 8
patients) with diabetes,
hypertension, or heart
failure.

Survey among physicians (items chosen
based on focus groups). physician
perception of clinic workflow (time
pressure and pace), work control, and
organizational culture (assessed sur-
vey); physician satisfaction, stress,
burnout, and intent to leave practice
(assessed by survey);

Covariates included in analysis: physi-
cian age, sex, race, and clustering
within clinics

Health care quality and
errors (assessed by chart
audits).

Adverse workflow (time pressure and chaot-
ic environments), low work control, and un-
favorable organizational culture were strong-
ly associated with low physician satisfaction,
high stress, burnout, and intent to leave.

No association was found between adverse
physician reactions, such as stress and burn-
out, and care quality or errors.

Some work conditions were associated with
lower quality and more errors. Partial regres-
sion coefficient for quality of care for pa-
tients with diabetes and work control 8.41
(0.85 to 15.97); trust in the organization 6.71
(0.59 to 12.83); and values alignment within
the organization 12.12 (7.14 to 17.10)
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Table 3
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Physicians’ psychosocial work conditions and prevalence of medical errors.

Citation Design of study (observational/interventional) Physicians studied Patients | Measurement of work conditions Measurement of quality of care | Main results (extracted)
(first and primary research question studied
author,
year)
Jones et 4 studies: 2 observational — cross sectional, 2 inter- Unit of analysis in Not Human Factors inventory (HFI) with 4 Study 1,2, and 4: Malpractice . Study 1: The high-malpractice-risk
al. (1988) | ventional reported | subscales as a survey for all employees, risk: group (25% of departments) scored
L L study 1: 91 hospital departments Departments were classified as significantly (p < .05) higher than
Objectives and design: in 5 hospitals, "Strain" The Job Stress subscale consists of high or low in malpractice risk did the low-risk group on Job Stress,
In study 1, the incidence of malpractice claims in _ 29 items that measure mental, emotional, and | according to their record of errors Job Dissatisfaction, and Organiza-
hospital departments was evaluated in light of the study 2: 61 of 93 hospitals psychosomatic stress reactions that employ- and negligence; departments were tional Stress (Score 65.2+ 14.3
level of stress within each department. invited (66%), ees attribute to their work. identified as high risk if they had vs.44.1 £17.0). No differences were
one or more malpractice claim found on Personal Stress. The
In study 2, the unit of analysis was the organiza- study 3: one hospital before and "Satisfaction™: The Job Dissatisfaction filed against them in the past matched group analysis suggests that
tion (hospital). Study 2 tested the hypothesis that after intervention, subscale consists of 20 items that assess year, and at least one of these the relation between level of stress
hospitals in which employees, as a whole, report employees' affective appraisals of their claims was because of avoidable and malpractice risk is independent
higher levels of workplace and personal stress also study 4: 22 intervention and 22 workplace (e.g., their degree of liking for human error. of the type of hospital department.
have a higher frequency of medical malpractice control hospitals (matched out aspects of their work such as tasks, supervi- . Study 2: Job stress, job dissatisfac-
claims. of 93) sion, and coworkers). Number of malpractice claims tion, organizational stress and num-
Study 3 used a lonaitudinal. sindle- desi o o o ber of hospital beds were all posi-
tudy 3 used a longitudinal, single-case design to 5% physicians “Stress": The Organizational Stress scale Study 3: Medication errors: tively related to frequency of mal-
evaluate the impact of an organization-wide stress consists of 17 items that measure employees' | gathered from the hospital's practice claims at the p < .0001 lev-
management program on the incidence of medica- Study 1 and 3 - Employees from perceptions of the well-being of their depart- | “"medication incident reporting el. After control for number of beds:
tion errors. A baseline prevalence of medication all 91 departments /61 hospitals ment and organization. An organization is system" files, which hospital organizational stress (r=.4, p<0.01)
errors was established, and the incidence of errors were administered the Job assumed to be stressed when there exists staff used to report medication o Study 3: The average number of
was tracked following the implementation of an Stress, Organizational Stress higher than normal turnover, theft, wastage errors immediately following an medication errors i
A h . . ) ) ) ) ) per month in phase
organization-wide stress management intervention. Job Dissatisfaction, and Person- substance abuse, and conflict among employ- | incident. A equaled10.25 (SD = 3.45). The
In study 4, the organization was used as the unit of al Stress subscales (see column ees and departments. monthly average for Phase B
analysis, and the impact of a stress management measrement” response rate of . . equaled 5.14 (SD = 3.34). This re-
intervention was evaluated. The malpractice risk of employees in survey between Pers_onal Stregs : The Personal Stres:_s scale duction in errors was statistically
a sample of hospitals that participated in the stress 84 and 95% (ac_cordlng the consists of 25 |tems'that measure a wide significant, t( 13) = 2.90, p < .02
management intervention was compared with that respective hospital) variety of stressful life events that employees e Study 4: Demonstrates that stress
of a control sample of hospitals that were matched may have experienced in the last 12 months. management programs may lead to a
to the experimental group on important variables reduction in malpractice incidents.
(e.q., size and risk potential). Treatment condition x coverage
year interaction (p < .046).
Linzeret | See Table 2 See Table 2 See See Table 2 Treatment errors were defined as . Fewer total, prevention, and diabetes
al. (2009) Table 2 missed treatment opportunities, care errors in clinics with high val-
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inattention to behavioral factors,
and guideline non-adherence and
defined prevention errors as lack
of tobacco use documentation and
missed prevention activities, such
as mammograms, cervical cancer
screening, colon cancer screen-
ing, and depression assessment

ues alignment - diabetes care: partial
regression coefficient (95%Cl):
12.12 (7.14 to 17.10)

Nielsen
etal.
(2013)

Observational, cross-sectional

Objective: to investigate the relationship between 12
work-related stressors and the occurrence of adverse
events in an Danish emergency department.

118 participants (95% of all
nurses (n=98) and all physicians
(n=26) invited; all working in
an emergency department at a
Danish regional hospital

Not
reported

Questionnaire on occurrence and emotional
impact of 12 work-related stressors complet-
ed after each shift during a 4-week period.
Stressors: Work frequently interrupted; did
not complete all work tasks; noise; in-
sufficient opportunity for work planning; felt
insufficiently prepared to handle work tasks;
too busy to do the job in the best way; lack of
help and support; emotionally demanding
patients; Criticized or verbally attacked by
others; bad working relations within own
unit; bad working relations with other units;
violence or threats of violence

Covariates included: Shift type, shift length,
age, seniority, and participant group

Questionnaire to describe any
adverse events that participants
were involved in during the shift

214 adverse events were reported
during the 979 studied shifts (69% of
all shifts worked in this time).

The study showed an association
between the occurrence and impact
of 12 work-related stressors and in-
volvement in adverse events across
the groups of participants.
Multivariate regression: adverse
event on emotional impact of stress-
ors 0.06 (0.04-0.09)

Ross et
al. (2012)

Observational, cross-sectional, qualitative study

Objective: to investigate the perceived causes of
prescribing errors among foundation (junior) doctors
in Scotland.

Doctors having done a prescrib-
ing error (n=40 of 54 invited),
in eight Scottish hospitals;

Qualitative study: doctors responsible for
making a prescribing error were interviewed
about the perceived causes; Interview tran-
scripts were analyzed using content analysis
and categorized into themes previously
identified under Reason's Model of Accident
Causation and Human Error; categorized into
five categories of error-producing conditions,
(environment, team, individual, task and
patient factors)

Data on prescribing errors were
collected by ward pharmacists
over a 14-month period.

Work environment was identified as
an important aspect by all doctors,
especially workload and time pres-
sures.
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