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Objective: To examine the prevalence, antecedents and consequences of physician care left undone in acute care
hospitals.

Design: A multicentre, multinational, cross-sectional survey. An 11-item scale measured physician reports of care
left undone. Antecedent measures examined were work environment and perceived workload. Potential conse-

Workload . . . . . . . . . . .
Burnout quences examined included emotional exhaustion, job dissatisfaction and perceived quality of care. Generalized
Professional linear mixed models were estimated to quantify associations between physician care left undone and the theo-

rized antecedents and consequences.

Setting: 56 acute care hospitals in six European countries.

Participants: 1 963 physicians providing direct patient care to adult in-patients.

Results: Four in five (78.3 %) physicians left one or more care activities undone during their last shift. On average
3.1 (SD 1.0) of 11 activities were left undone. This varied between and within countries. A 10 % increase at the
hospital level of physicians saying they have too much work to do, significantly increased the odds of one or
more activities being left undone (OR 1.414, 95 % CI 1.268-1.578). Physicians’ reports of care left undone were
associated with increased odds of emotional exhaustion (OR 3.867, 95 %CI 2.683-5.575) and rating quality of
medical care as poor or fair (OR 3.395, 95 % CI 2.215-5.204).

Conclusion: Physicians frequently report leaving some necessary care undone. A shortage of resources compro-
mises physicians’ ability to do their jobs, impacting the quality of care they deliver and their job satisfaction and
well-being. Ensuring adequate healthcare personnel resources should be a top priority for hospitals.

1. Introduction substance abuse. Physician burnout also negatively impacts patient care

as physicians burnout is associated with suboptimal quality of care,

Healthcare is becoming increasingly complex [1]. The COVID-19
pandemic arose, in many countries, in a context of prolonged underin-
vestment, with reduced staffing levels relative to need and poor working
conditions contributing to deteriorating mental health of clinicians
[2-4]. In the US, over 40 % of physicians report at least one symptom of
burnout [5]. In Europe burnout amongst physicians is also prevalent [6].
Burnout has a number of negative consequences for the individual
physician, such as increasing risks of depression [7], suicide, and
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increased risk of medical errors [8,9] decreased productivity, job
dissatisfaction, and intention to leave [10,11].

Research on burnout points to the major drivers lying within the
organisation, rather than the individual, and to unsupportive or harmful
work environments [12,13]. In environments, characterised by over-
work, shortage of resources, and lack of support, health care pro-
fessionals may be forced to leave some necessary care undone, due to
lack of time [14]. This mismatch between effort and personal
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accomplishment might plausibly be expected to contribute to high levels
of burnout [15].

Although, to date, most research in the field of care left undone and
the impact of the hospital work environment has focused on nurses
rather than physicians, what evidence exists supports this argument.
Nurses in hospitals with more favourable work environments are
significantly less likely to report leaving care nursing care left undone
[16] and to have significantly higher rates of burnout [17]. Care left
undone also impacts on patient outcomes; more nursing care being left
undone is associated with increased odds of patients dying in-hospital
following common surgical procedures [18]. However, research on the
work environment and its association with care left undone by physi-
cians is sparse.

Physicians working in acute inpatient care perform a broad range of
activities within their scope of practice. Some are practical and specific
to the patient’s condition (e.g., ordering medical imaging, laboratory
tests etc.) while other activities are generic, often related to communi-
cation and co-ordination of care (e.g. documentation, ward rounds, and
responding promptly to concerns of nurses and others). Both, if left
undone - which can also be referred to as omission of care — are
hypothesised to negatively impact the quality of care and physician
outcomes. To the best of our knowledge, no studies have focussed on
documenting physician care left undone and the impact of this process
on physician outcomes and quality of care.

This study has three aims, to: (a) describe the prevalence and pat-
terns of physician care left undone in acute care hospitals in six Euro-
pean countries during COVID-19; (b) determine the association between
the environment in which physicians work, their reported workload and
care left undone; and (c) evaluate the association between physician
care left undone and physician outcomes, including emotional exhaus-
tion, job dissatisfaction and self-reported measures of the quality of care
delivered.

2. Methods
2.1. Design

We undertook a primary analysis of data collected within the Mag-
net4Europe study. Magnet4Europe is a cluster randomized controlled
trial to evaluate the effect of organizational redesign of general acute
care hospitals on nurses’ and physicians’ well-being. The intervention is
a multi-component redesign, based on the Magnet© concept that seeks
to create organisations that attract and retain nurses. A detailed out-
lining of the full Magnet4Europe is available elsewhere [19]. The find-
ings presented here are based on results from a survey conducted at
baseline.

2.2. Setting and sample

A convenience sample was recruited, consisting of 67 acute care
hospitals in 6 European countries i.e. Belgium (n = 14), England (n =
14), Germany (n = 20), Ireland (n = 15), Norway (n = 1) and Sweden (n
= 3). These hospitals have > 150 beds, provide acute care for adults, and
include, at least, internal medicine and/or surgery wards. Excluded were
highly specialized hospitals e.g. those only providing psychiatric, trop-
ical medicine, or paediatric care.

Within each hospital, physicians (including residents) were invited
to take part in the online Magnet4Europe survey between November
2020 and July 2021. To obtain a homogeneous and comparable sample
of physicians within and between countries, in- and exclusion criteria
were applied to identify an eligible sample. Physicians were eligible if
they: (1) had direct inpatient contact, (2) met the minimum qualifica-
tions as stipulated by Directive 2013/55/EU amending Directive 2005/
35/EC on the recognition of professional qualifications, and (3) worked
on adult medical and surgical inpatient units including intensive care
units (ICU) or the emergency room (ER). Excluded were physicians
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working in specialized areas such as neonatology, paediatrics, obstet-
rics, psychiatry, operating room, pathology, microbiology, radiology,
and medical imaging.

2.3. Variables and measures

2.3.1. Physician care left undone (analysed at the individual level)

The instrument to assess physician care left undone is derived from
the Tasks Undone scale, first used in the International Hospital Outcome
Study [20] and adapted for this study to the context of physicians.
Physicians were asked: “On the most recent shift you worked, which of
the following medical activities were necessary but left undone (fully or
partially) because of time constraints?” and presented with a list of 11
items and asked to tick the box for each item that applied and was left
undone. If no care was left undone, respondents were able to tick a box
“None of the above”. The 11 items were: ‘Provide a timely response to
concerns raised by nurses’, ‘Develop patient plan of care’, ‘Diagnose,
treat, or provide continuous care to inpatients’, ‘Comfort/talking with
patients’, ‘Pain management’, ‘Documentation of care’, ‘Review, update
and prescribe medications’, ‘Coordinate patient care’, ‘Educate col-
leagues and students’, ‘Coordinate patient discharge planning’, and
‘Ward rounds with nurses and other team members’. Cronbach’s alpha
was used to assess the level of internal consistency and scale reliability of
the instrument measuring the physician work environment. In social
sciences, a reliability coefficient (i.e. Cronbach’s alpha) of 0.70 or higher
is deemed acceptable. The value for the Cronbach’s alpha for this scale
was a=0.801, indicating that the items have a high internal consistency.
Pilot testing was performed to assess face validity. Two measures of
physician care left undone were derived. The first was a binary score
signifying whether any - irrespective of the amount — physician care was
left undone or not [21]. Second, a composite measure was calculated as
the sum of how many of these 11 activities were left undone (range
0-11) [16].

2.3.2. Organizational context (analysed at the hospital level)

The quality of the physician work environment was assessed using
nine items that capture modifiable organisational traits of the hospital
such as the level of interdisciplinary teamwork, leadership, staffing and
autonomy. The items used to assess the physician work environment are
derived from the Practice Environment Scale of the Nursing Work Index
(PES-NWI) [22]. A full description of the items is provided in Table 3.
Physicians were asked to what extent they agreed or disagreed that the
various items included in this scale are present in their work environ-
ment using a four-point Likert-type scale (with fixed anchors from
strongly disagree to strongly agree). Exploratory factor analysis revealed
three factors: job experience, staffing, and autonomy. Model fit infor-
mation and factor loadings for each item are provided in Appendix A
(see Table A.1). All items loaded on either of the three identified factors
except for one item: ‘A lot of teamwork between nurses and physicians’.
This item was retained in this study as an individual item since team-
work between nurses and physicians is identified as a key element
characterising a high-quality work environment in acute care hospitals
[23,24]. Individual physician scores on each factor and the items related
to teamwork were aggregated to the hospital level, creating a set of
continuous measures. The hospital level scores were then divided into
quartiles, labelled poor (lowest quartile), mixed (second and third
quartile) or good (upper quartile) [25,26].

Experience of work and workload was assessed using four items
derived from the Questionnaire on the Experience and Evaluation of
Work (QEEW) [27]. Physicians were asked how often they experience
each of the following using a five-point Likert-type scale (with fixed
anchors from never to always): ‘Do you have too much work to do?’, ‘Do
you have to work very fast?’, ‘Are you interrupted at work?” and ‘Do you
have to do many tasks simultaneously?’. To differentiate physicians who
frequently or infrequently experience high workload, the response cat-
egories ‘always’ and ‘often’ were clustered into one category and
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contrasted with the category clustering the responses ‘never’, ‘seldom’
and ‘sometimes’ for each of the four items. To determine the prevalence
of high workload - for each of the four items — at the hospital level, we
calculated the mean percentage of physicians reporting they often or
always experience each item.

2.3.3. Physician reported outcomes (analysed at the individual level)

Physician burnout was measured using the 9-item emotional
exhaustion (EE) subscale of Maslach Burnout Inventory (MBI) [28,29].
The rationale for using the EE-subscale is that empirical evidence
identifies this as a core element of burnout and is most frequently linked
to outcomes compared to the other domains of the MBI [8]. Respondents
rate the frequency with which they experience work-related feelings or
emotions of emotional exhaustion on a 7-point Likert scale ranging from
‘never’ (score = 0) to ‘every day’ (score = 6). Physicians are considered
to be emotionally exhausted if their individual sum score on the nine
items is greater or equal to 27 [15].

Physician job dissatisfaction was derived from a single item asking
physicians: “How satisfied are you with your current job in this hospital”
using a 4-point Likert scale ranging from ‘very dissatisfied’ to ‘very
satisfied’. Physicians reporting to be ‘very’ or ‘a little dissatisfied” with
their job were considered dissatisfied.

Physician reported quality of care and patient safety grade were
derived from two survey item and differentiated physicians (1) who
reported that the quality of medical care was ‘poor’ or ‘fair’ rather than
‘good’ or ‘excellent’ and (2) who reported that the patient safety grade in
their hospital was ‘failing’ or ‘poor’ compared to ‘acceptable’, ‘very
good’ or ‘excellent’ [30,31].

2.3.4. Physician characteristics (analysed at the individual level)

Physician characteristics included age, gender, and professional
experience in the hospital where they were currently employed or per-
formed most of their clinical activities, measured in years.

2.4. Analysis

Physicians’ characteristics were described using means and standard
deviation (SD) for continuous variables; categorical variables were
described using frequencies and proportions. Prevalence and patterns of
physician care left undone between and within countries were described
using the mean percentage of physicians who reported not having per-
formed each of the 11 activities.

We used generalized linear mixed models to explore the association
between the organizational context of physicians and leaving any
physician care undone (as binary outcome). First, we fitted a simple
model for all three latent variables of the work environment, the vari-
able related to teamwork and each of the four workload variables.
Second, we fitted a model including all three latent variables of the work
environment, the variable related to teamwork and workload variables
simultaneously. In all models, we used a random intercept for hospitals
to account for the hierarchical structure of the data, i.e. physicians
working within hospitals. All models included country, gender, and
years of experience in the current hospital as fixed effects.

The association between our binary measure and individual-level
physician-reported outcomes was explored using an identical model-
ling strategy. As a sensitivity analysis, we also used the composite score
of physician care left undone, as a count variable, in the same models.

As there was only one Norwegian hospital, this was combined with
the Swedish hospitals and presented jointly as “Scandinavia” throughout
the analyses and presentation of findings. The level of significance was
set at p < 0.05. All analyses were performed using SAS software, version
9.4 of the SAS System for Windows [32] and Mplus Version 8.6 was used
for the exploratory factor analysis [33].
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3. Results
3.1. Physician respondents and their characteristics

23 300 physicians were invited to participate in the online survey; 2
184 physicians from 65 hospitals participated, resulting in an overall
response rate of 9.3 %. Only complete cases for the variables analysed
were used. Hospitals with less than 10 observations were excluded,
resulting in a final sample of 1 963 physicians in 56 hospitals, with on
average 35 observations per hospital. Physician characteristics are
described in Table 1. Except for Ireland, more than half of the re-
spondents were male. On average physicians had 8.9 (SD 8.5) years of
experience in their current hospital and 15.2 (SD 10.6) years of expe-
rience in their job overall, with large differences noted between
countries.

3.2. Prevalence and patterns of physician care left undone

Physician care left undone ranged from a high of 55.3 % (for ‘Educate
colleagues and students’) to a low of 9.7 % (for ‘Pain management’), see
Table 2. Some activities were especially frequently left undone in some
countries, e.g. ‘Educate colleagues and students’ (72.0 % in Ireland) and
‘Comfort talk with patients‘ (71.5 % Germany). There was a more than
two-fold variation amongst countries in the items ‘Adequate documen-
tation of care’, ‘Timely response to concerns raised by nurses’, ‘Coor-
dinate patient discharge planning’, ‘Coordinate patient care’ and ‘Ward
rounds with nurses and other team members’ (Table 2).

A large within-country variation is observed with almost all items,
revealing differences between individual hospitals. Taking all items into
account, the range for within-country variation is smallest in Scandi-
navia, ranging from 3.8 to 23.4 % points.

On average, physicians left 3.1 (SD = 1.0) activities undone in their
most recently worked shift (Table 2). Overall, 78.3 % of physicians left
one or more activities undone during their most recent shift while in
both Germany and Ireland, less than 15 % of the physicians indicated
they left no activities undone (Table 2).

3.3. Physicians’ reported quality of the work environment and perceived
workload

Table 3 presents physicians’ opinions on their work environment and
workload. In Belgium, 76.1 % of the physicians agreed that there were
enough physicians to get the work done, compared to 30.3 % in Ireland.
Only 31.0 % of all physicians agreed that there are enough nurses to get
the work done, with similar values in all countries. In Germany, 54.7 %
of physicians agreed they have enough freedom to make important de-
cisions about patient care and work, compared to Belgium and Scandi-
navia where more than 80 % agreed that they had this level of
autonomy. There were few differences with all other items related to the
work environment.

More than 60 % of physicians report they often or always have too
much work to do and must work very fast. More than 70 % of physicians
report that they often or always must do many tasks simultaneously and
are interrupted at work. This is similar in all countries.

3.4. Association between work environment, workload and physician care
left undone

Table 4 reports the results of univariate and multiple regression
analyses. In the univariate regression, the odds of leaving one or more
activities undone is significantly higher when teamwork of nurses and
physicians is categorised as poor versus good (OR 2.094, 95 % CI 1.173 -
3.738). The odds to leave one or more activities undone is significantly
higher in work environments where physician staffing and autonomy
are categorised as poor compared to good (OR 3.031, 95 % CI 1.693 —
5.428 and OR 3.768, 95 % CI 1.892 - 7.503 respectively) but also where
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Table 1
Physician characteristics (n = 1 963).
Belgium Germany England Ireland Scandinavia TOTAL
Number of respondents 464 450 497 251 301 1963
Female (%) 43.3 43.8 48.1 52.7 47.5 46.5
Min. — Max. (%)* 15.4-70.0 12.5-69.2 31.0-62.9 38.5-77.8 45.0 - 50.7 12.5-77.8
Age (years) (mean, SD) 43.6 (11.0) 38.9 (9.0) 42.1 (10.3) 37.4 (10.4) 45.2 (10.1) 41.6 (10.5)
Min. — Max. (years)* 24-70 25-67 23 -68 24 -63 27 -70 23-70
Professional experience
In current hospital (years) [mean (SD)] 12.3 (10.0) 7.4(7.2) 7.8 (7.6) 5.4 (6.7) 10.8 (8.5) 8.9 (8.5)
Min. — Max. (years)* 0-40 0-36 0-41 0-33 0-38 0-41
Overall (years) (mean SD) 17.4 (10.8) 11.0 (9.0) 17.1 (10.4) 12.5 (10.8) 17.2 (10.0) 15.2 (10.6)
Min. — Max. (years)” 0-46 0-40 0-45 0-41 1-43 0-46
" Minimum and maximum values on hospital level.
Table 2
Prevalence of physician care left undone in six European countries [mean percentage, (min. — max on hospital level)].
Item Belgium Germany England Ireland Scandinavia TOTAL
Educate colleagues and students 44.4 (10 - 61.1) 59.4 (33.3 - 83.3) 59.8 (38.1 - 73.7) 72.0 (42.3 - 92.3) 39.4 (24.1 - 47.5) 55.3
Comfort/talk with patients 35.1 (10 - 50.6) 71.5 (41.7 - 100) 52.2 (30.4 - 80) 63.5 (30.8 - 82.4) 31.9 (27.8 - 39.4) 50.7
Adequate documentation of care 28.8(0-44.1) 53.8 (18.8 - 75) 35.5(23.8-70) 46.9 (26.9 - 62.1) 24.5 (20 - 28.8) 38.3
Develop/update patient plan of care pathways 41.0 (18.8 - 52.9) 29.5 (12.5 - 48.5) 31.3 (18.5-50) 34.4 (18.5 - 69.2) 24.5 (13.9 - 30.1) 32.5
Timely response to concerns raised by nurses 15.1 (0 - 26.5) 38.9 (18.8 -57.1) 23.0 (11.9 - 50) 31.8 (18.2-53.8) 21.1 (15-28.4) 26.2
Review, update and prescribe medications 16.3 (0 - 36.8) 30.6 (12.5 - 47.8) 16.1 (8.7 - 40) 18.8 (8.3-25.3) 18.2(15-21.1) 21.2
Coordinate patient care 13.6 (0-26.2) 20.8 (0 - 53.8) 21.6 (14.8 - 40) 25.6 (10 - 46.2) 13.0 (5.1-19.2) 19.1
Coordinate patient discharge planning 10.0 (0 - 26.3) 17.4 (0 - 34.8) 19.4 (8.7 - 30) 22.9 (7.7 - 40.5) 10.2 (7.3 -12.5) 17.2
Ward rounds with nurses and other team members 11.6 (0 - 27.3) 25.4 (0 - 50) 12.6 (3.7 - 30) 19.2 (7.7 - 33.3) 4.9(1.4-10) 16.3
Diagnose, treat, or provide care to inpatients 10.3(0-21.1) 19.7 (7.1 - 30.4) 13.6 (5.3 - 20) 15.0 (0 - 30.8) 11.4(7.5-16.4) 15.2
Pain management 7.3(0-16.7) 9.7 (0 - 21.7) 14.0 (3.1 - 60) 12.5 (0 - 30.8) 4.0 (2.5-6.3) 9.7
Composite score
Mean (SD) 2.3(0.8) 3.8(0.8) 3.0 (0.8) 3.6 (0.9) 2.0 (0.3) 3.1(1.0)
Min. — Max. 0.4-3.4 19-51 2.3-54 2.1-53 1.7-23 0.4-53
At least one item left undone (%) 69.9 85.1 75.6 87.3 62.0 78.3
Min. — Max. (30.0 - 89.2) (62.5 - 100) (57.1 - 100) (63.0 - 100) (53.2-67.1) (30.0 - 100)
Table 3
Physicians’ reports on work environment and workload.
Work environment *’ Belgium Germany England Ireland Scandinavia TOTAL
A lot of teamwork between nurses and physicians 94.4 86.4 92.8 82.9 91.0 90.2
A supervisor who is a good manager and leader 78.4 66.2 80.9 72.9 83.1 76.3
Opportunities for advancement 75.0 76.9 78.5 66.1 77.4 75.5
Management that listens and responds to physicians’ concerns 53.0 38.9 58.1 323 59.5 49.4
Physicians are involved in internal governance of the hospital 65.5 66.4 73.4 55.4 72.4 67.5
Enough physicians to get the work done 76.1 42.7 40.2 30.3 65.1 51.8
Enough nurses to get the work done 41.8 23.3 28.0 22.3 37.9 31.0
Freedom to make important patient care and work decisions 88.6 54.7 78.3 74.5 81.7 75.3
Not being placed in a position of having to do things that are against my medical judgement 84.7 67.8 80.9 68.1 83.7 77.6
Experience of Work/Perceived workload )
Too much work to do 60.3 71.8 60.8 70.1 51.2 62.9
Work very fast 57.3 78.2 61.8 77.3 57.5 65.8
nterrupted at work 75.2 82.7 74.0 84.9 74.8 77.8
Do many tasks simultaneously 68.1 84.0 71.4 83.7 69.8 74.8

) o5 of physicians that strongly agree or agree that this item is present in their work environment.

) o4 of physicians that report always or often experiencing this.

both factors are categorised as mixed versus good (OR 2.092, 95 % CI
1.335 - 3.281 and OR 1.994, 95 % CI 1.311 - 3.032).

The odds to leave one or more activities undone significantly in-
creases when physicians have too much work to do, have to work very
fast, are interrupted at work, or have to do many tasks simultaneously. A
10 % increase in physicians indicating they have too much work to do in
a hospital significantly increases the odds of physician care being left
undone (OR 1.414, 95 % CI 1.268 — 1.578).

When combining the three work environment factors, the variable
related to teamwork and the four workload variables in one model, as-
pects of the work environment being either poor versus good or mixed
versus good did not significantly increase the odds of physician care

being left undone. Only two variables related to physician workload; i.e.
having too much work to do or being interrupted at work, significantly
increase the odds of physician care being left undone in the multiple
regression model. In Scandinavia, the odds of physician care being left
undone were significantly lower compared to the other countries (OR
0.538, 95 % CI 0.328 - 0.883). The odds of physician care being left
undone or not decreased in physicians who had more experience in their
current hospital (OR 0.967, 95 % CI 0.954 — 0.979). The odds to leave
one or more activities undone was lower for male than female physicians
(OR 0.724, 95 % CI 0.577 — 0.9088). When controlling for characteris-
tics of the hospital, in this case hospital size and teaching status, the
results of the multiple regression model remained the same (see



S. Dello et al.

Table 4
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Association between physicians’ organizational context (work environment and workload) and physician care left undone.

Simple regression

Multiple regression

Covariates OR 95 % CI OR 95 % CI
Work environment
Teamwork
Poor vs. Good 2.094 1.173 - 3.738 0.930 0.536 - 1.611
Mixed vs. Good 1.088 0.711 - 1.665 0.828 0.571 - 1.201
Job experience
Poor vs. Good 1.813* 1.015- 3.239 1.229 0.750 - 2.012
Mixed vs. Good 1.079 0.710 - 1.640 1.147 0.838 - 1.570
Staffing
Poor vs. Good 3.031* 1.693 - 5.428 1.158 0.607 - 2.210
Mixed vs. Good 2.092* 1.335 - 3.281 1.153 0.701 - 1.897
Autonomy
Poor vs. Good 3.768* 1.892 - 7.503 1.207 0.553 - 2.635
Mixed vs. Good 1.994* 1.311 - 3.032 0.969 0.579 - 1.623
Workload
Too much work to do 1.035* 1.024 - 1.047 1.020* 1.004 - 1.038
Work very fast 1.028* 1.012 - 1.045 0.994 0.972 - 1.015
Interrupted at work 1.043* 1.029 - 1.057 1.020* 1.002 - 1.039
Do many tasks simultaneously 1.044* 1.029 - 1.060 1.011 0.983 - 1.039

" Indicate statistical significance (p < 0.05). Note: Adjusted for gender, years of experience in their current hospital and country. Estimated using a generalized linear

mixed model with a random intercept for hospital.

Appendix A, Table A.3).

3.5. Physician reported outcomes and measures

Physicians’ outcomes and measures related to quality of care are
reported in Table 5. In England more than 28.2 % of physicians reported
being burnt out, compared to only 10.8 % in Belgium. There was a 27-
point percent difference amongst countries in the percentage of physi-
cians dissatisfied with their current job. More than 1 in 5 physicians in
Ireland and Germany reported that the quality of medical care on their
ward was poor or failing. The overall patient safety measure reported
was poor or failing by 15 % of physicians surveyed in England but only
by 1.9 % in Belgium (Table 5).

Leaving one or more activities undone was significantly associated
with emotional exhaustion, job dissatisfaction, poor or failing quality of
care and a poor or failing patient safety grade (Table 6). When con-
trolling for characteristics of the hospital, in this case hospital size and
teaching status (included as fixed effect), the results of the regression
model remained the same (see Appendix A, Table A.4).

When modelling medical activities left undone as a count variable,
the odds of burnout significantly and progressively increase as the
number activities are left undone increases. A similar pattern, although
to a lesser extent, is observed for the odds of experiencing job dissatis-
faction, rating the quality of care as poor or fair and rating the patient
safety grade as failing or poor (Appendix A, Table A.2). Again, also here
when controlling for hospital size and teaching status (included as fixed
effect), the results of the regression model remained the same (see Ap-
pendix A, Table A.5).

4. Discussion
This study measured the prevalence and patterns of physician care

left undone in 56 acute care hospitals in Europe and related these
findings to organizational context and physician outcomes, including

Table 6
Association between any physician care left undone and emotional exhaustion,
job dissatisfaction, and perceived quality of care.

Physician outcomes OR (95 % CI)

Emotional exhaustion 3.867* (2.683 - 5.575)
2.208* (1.629 - 2.992)
3.395% (2.215 - 5.204)

2.618* (1.470 - 4.663)

Job dissatisfaction
Poor or fair quality of medical care
Failing or poor patient safety grade

" Indicates statistical significance (p < 0.05). Note: Adjusted for gender, years
of experience in their current hospital and country. Estimated using a general-
ized linear mixed model with a random intercept for hospital.

self-reported measures for quality of care. This is the first study to
explore these relationships in acute care hospitals worldwide.

We demonstrate that care left undone by physicians is prevalent.
Similar patterns of care left undone are observed between countries.
Items related to psychosocial care (e.g., ’Comfort/talk with patients’)
and ’Documentation of care’ are most frequently left undone, while
activities related to providing direct care and addressing the physical
needs of patients, e.g. ’Pain management’ and 'Ward rounds with nurses
and other team members’ are less frequently left undone. These patterns
are relatively similar to those seen in similar studies of nursing care,
both in single- [21] and multi-country studies [16]. A potential expla-
nation for the observed patterns may lie in the time needed to complete
these activities, how well the activities are structured [34] and the
impact an activity has on the patients’ physical needs. The activities that
are most left undone can be characterised as less structured (e.g. talking
and comforting patients) and the time to complete them is difficult to
predict. On the other hand, activities that are least left undone appear to
be more structured in nature. Activities having a direct impact on pa-
tients’ physical needs also seem to receive the highest priority. Yet
physicians spending less time with patients might negatively impact
patients’ experiences and reduce their trust in physicians.

Table 5

Physician reported outcomes and measures (absolute percentage).
Outcomes Belgium Germany England Ireland Scandinavia TOTAL
Emotional exhaustion 10.8 25.8 28.2 19.5 11.9 22.7
Dissatisfied with job 13.2 27.6 30.0 39.8 14.0 24.3
Poor or fair quality of medical care 8.6 21.3 18.3 20.7 10.0 15.7
Poor or failing safety grade for hospital 1.9 6.2 7.4 14.3 9.3 7.0
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Work environment and workload, as antecedents of medical activ-
ities left undone, are both modifiable factors. The simple regression
models indicated that working in hospitals where teamwork, staffing
and autonomy are rated as poor significantly is associated with
increased odds of medical activities being left undone. This association
remains even when staffing and autonomy are rated as mixed compared
to good. The multiple regression model reveals that the odds to leave
care undone increases if physicians’ perceived workload increases. A
potential explanation can be found when looking at the Job Demand
Control model of Karasek [35]. The demands for physicians are high and
their level of decision latitude often low, posing a high strain on phy-
sicians and potentially leads to care being left undone. These findings
further strengthen the intuitive case for hospitals to invest in their work
environment, building on evidence of a multiplicative effect of increased
nurse staffing and good work environments [36]. An organisational
intervention to improve work environment is the Magnet hospital
recognition program through the American Nursing Credentialling
Center (ANCC) [37]. Magnet hospitals are recognized for the excellent
nurse work environment, improved autonomy and improved patient
care [38,39]. The Magnet Recognition Program of the ANCC primarily
focuses on nursing excellence, but it is hypothesised that this hospital
wide intervention not only improves nurse outcomes but can also be a
catalyst for superior physician performance [40].

We show how the ability to do their jobs impacts not just the quality
of care that physicians deliver but also how satisfied they are with their
jobs and their well-being. If they leave care undone physicians are more
likely to rate patient safety adversely and experience negative outcomes
like burnout and job dissatisfaction, themselves associated with poor
patient outcomes. It is not just whether care is left undone that is
important but also the number of care activities, with an incremental
increase in the odds of burnout and job dissatisfaction. These findings
resonate with findings from research focussing on nurses, where the
effect of care left undone was associated with organizational outcomes
like intention to leave and decreased job satisfaction [41].

4.1. Limitations

Several limitations must be considered and merit attention when
interpreting the findings. The data used in this study are cross sectional,
limiting the opportunity to establish causal relationships. The survey
took place during the COVID-19 pandemic which caused a major
exogenous shock to healthcare systems worldwide, impacting hospitals
and the health workforce in various ways. Most hospitals were experi-
encing high workloads and staffing shortages [42]. Some physicians
reported for example a reduction in workload due the fact that many
patients were not coming to the hospital and postponing their care [43,
44]. Physicians working in intensive care settings and emergency care
on the other hand experienced an increase in workload and patient
acuity [45,46]. Physicians were often redeployed to different settings
within the hospital to care for patients with COVID-19 [47,48]. These
exceptional circumstances may have obscured the prevalence of care left
undone by physicians which under less exceptional conditions may be
higher of lower.

The instrument to measure physician care left undone is a novel —
investigator developed — instrument and relies on self-report of physi-
cians. While the instrument is novel, it builds upon a substantial body of
research in nursing — spanning over two decades - with instruments that
have established strong predictive validity when used in various inpa-
tient specialties [14,18,49]. Self-reported outcome assessments are
prone to recall bias and social desirability bias. The risk of recall bias is
low due to the recall period being very short (i.e. their most recent shift).
Given the sensitive nature of the content and the fact that some physi-
cians might find it controlling or conscientiously difficult to indicate
which activities were left undone, while in fact they were expected to be
performed, there might be a risk of providing socially desirable answers.
In spite the potential bias induced by using a self-reported instrument,
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this method of self-reporting is predominantly used to evaluate care left
undone and has demonstrated good validity in nursing research.
Although direct observations of care left undone potentially provide a
more accurate reflection of care left undone, they are labour intensive
and prone to other types of bias (e.g. Hawthorne effect).

Hospitals participating in Magnet4Europe were self-selected as being
committed to improving work environments leading to potentially
underestimating the scale of care left undone by physician across Eu-
ropean hospitals. Only six European countries were included in our
sample and a low proportion of the overall number of hospitals in each
of the countries, limiting the interpretation of the observed differences
within and between countries. The majority of the respondents come
from Belgium, England and Germany, while less observations are
available for Ireland and Scandinavia. Although these first three coun-
tries represent and exemplify the two main types of healthcare systems,
i.e., Bismarck (Belgium and Germany) and Beveridge (England) it re-
mains crucial to exercise caution when extrapolating these findings to a
broader set of European countries as the current sample only encom-
passes a limited subset of European countries and is not representative
for the region of Europe as a whole. This study is the first in its kind and
generates an impetus for further research in Europe and the rest of the
world.

There is considerable heterogeneity in physicians’ work and work
obligations depending on their speciality and setting in which they are
active. The findings in this study are therefore limited to physicians
working in medical, surgical, and intensive care and emergency care
settings in acute care hospitals and cannot be generalized to physicians
in different settings. Despite limiting the sample to physicians active in
these settings, those physicians represent the largest share of physicians
in hospitals. We also did not study whether the same associations persist
across morning, day and night shifts, or across shifts with different
lengths. In this study we evaluated the association between physician
care left undone and physician reported outcomes. Evidence from
nursing research however demonstrated that leaving care undone is also
associated with decreased patient satisfaction and increased odds of
patients dying in-hospital following common surgical procedures,
making care left undone a highly useful and easy performance measure
for hospitals to monitor. In this study we did not evaluate the impact of
care left undone by physicians on patient satisfaction or patient
outcomes.

The response rate to the survey was low, posing a potential threat to
the internal validity and limiting the generalisability of the findings. In
addition, due to the low response rate, the results are susceptible to
suffer from selection bias, potentially and inadvertently leading to
having physicians with more outspoken views and opinions, both posi-
tive and negative. The observed low response rate may be attributed to
the phenomenon of survey fatigue, which has been exacerbated by the
COVID-19 pandemic [50]. However, the overall sample size is large (1
963) and on average there are 35 observations per hospital, ranging
from 25 in Ireland to 75 in Scandinavia.

4.1.1. Implications for practice and future research

Hospital work environments and the physician workload are modi-
fiable and can be influenced by healthcare organisations. Having a high-
quality work environment and balanced workload are essential if phy-
sicians are to provide high quality, safe patient care. However, how this
can be achieved and sustained requires much further study.

Future research should focus on identifying organizational in-
terventions that are most effective in enabling physicians to perform all
their medical activities in a timely manner. Expanding the sample of
physicians as well as different settings in which physicians are active
would also be relevant for future studies evaluating physician care left
undone. The evaluation and development of instruments and measures
to better understand and quantify physician staffing levels also merits
attention in future research. Qualitative research can be used to shed
light and further explore physicians’ experiences when not being able to
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provide care consistent with their professional values. Finally, evalu-
ating the association between physician care left undone and patient
outcomes is important to unveil if physician care left undone can also
serve as early warning indicator for higher risk of poor patient outcomes.

5. Conclusion

Care left undone by physicians across European hospitals is preva-
lent. Leaving care undone primarily results from having a high workload
and negatively impacts physicians’ well-being and perceived quality of
care. Hospitals must prioritize the availability of sufficient healthcare
personnel resources to mitigate the occurrence of care left undone by
physicians.
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