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Abstract

Purpose – The purpose of this paper is to increase knowledge of the role organizational factors have in how
health personnel make efficiency-thoroughness trade-offs, and how these trade-offs potentially affect clinical
quality dimensions.
Design/methodology/approach – The paper is a thematic synthesis of the literature concerning health
personnel working in clinical, somatic healthcare services, organizational factors and clinical quality.
Findings – Identified organizational factors imposing trade-offs were high workload, time limits,
inappropriate staffing and limited resources. The trade-offs done by health personnel were often trade-offs
weighing thoroughness (e.g. providing extra handovers or working additional hours) in an environment
weighing efficiency (e.g. ward routines of having one single handover and work-hour regulations limiting
physicians’work hours). In this context, the health personnel functioned as regulators, balancing efficiency
and thoroughness and ensuring patient safety and patient centeredness. However, sometimes
organizational factors limited health personnel’s flexibility in weighing these aspects, leading to
breached medication rules, skipped opportunities for safety debriefings and patients being excluded
from medication reviews.
Originality/value – Balancing resources and healthcare demands while maintaining healthcare quality is
a large part of health personnel’s daily work, and organizational factors are suspected to affect this
balancing act. Yet, there is limited research on this subject. With the expected aging of the population and
the subsequent pressure on healthcare services’ resources, the balancing between efficiency and
thoroughness will become crucial in handling increased healthcare demands, while maintaining high-
quality care.
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Introduction
Resource limitation is an issue in healthcare services worldwide. Healthcare demands
are unlimited, the costs are increasing and the resources are consequently restricted
(Keliddar et al., 2017). Simultaneously, healthcare quality is high on the agenda for
policymakers internationally and is viewed as an important aspect of health system
performance, despite existing variations in care outcomes within, and between, different
healthcare services (Busse et al., 2019). To maintain high-quality healthcare services in the
face of increasing demands and decreasing access to resources, a continuous balancing
between these two aspects is necessary. In the perspective of the efficiency-thoroughness
trade-off principle (ETTO principle) (Hollnagel, 2009), this means that healthcare workers
need to do trade-offs between what is efficient (keeping the resource use low) and what is
thorough (achieving the intended outcome and avoiding error). Such trade-offs are, according
to Hollnagel (2009), a normal and necessary part of health personnel’s everyday effort to keep
the healthcare service running, as it is not possible to emphasize both efficiency and
thoroughness at the same time. Yet, an unbalance between the two, where one is weighted
over the other, may lead to errors and adverse events (Hollnagel, 2009).

Organizational factors such as health personnel’s competence, health personnel’s working
conditions, availability to resources and health services management play an important role
in the attempt to achieve the right ETTO balance (Mosadeghrad, 2014; Grant and Guthrie,
2018; Sujan et al., 2015). Organizations often have, more or less, clearly defined goals, a
structure and a management system, a culture, a set of values and a way to cooperate (Bate,
2008). These aspects result in work-related prerequisites, which affect the health personnel’s
working conditions. Moreover, healthcare systems are complex, ever-changing systems with
multiple levels and multiple actors, leading to a great number of actions, processes and
interactions (Braithwaite et al., 2013). This is producing an array of organizational factors
which can affect health personnel, patients and the overall healthcare quality. Additionally,
the organizational culture, including values, rituals, norms and behaviors among healthcare
workers, may affect how efficiency-thoroughness is weighted, and there again impact
healthcare quality (Davies et al., 2000).

Quality in healthcare services is by the Institute of Medicine (IOM) defined as "the degree
to which health care services for individuals and populations increase the likelihood for
desired health outcomes and are consistent with current professional knowledge" (AHRQ,
2015). The description of the quality term is often centered on conceptional dimensions such
as IOM’s six domains for healthcare quality. In short, these domains involve avoid harm;
provide services based on scientific knowledge; refrain from providing services to those who are
not likely to benefit from it; provide care in accordance with the patients values, references and
needs; reduce waits and sometimes harmful delays; avoid waste (e.g. equipment, supplies or
energy) and provide equitable care (care that is similar to all, regardless of, e.g. gender, ethnicity
or geographic location) (AHRQ, 2015). There are, however, differences in how the quality
concept is interpreted, resulting in different perceptions of what Healthcare quality involves
among different levels in the healthcare system and different groups of healthcare workers
(Wiig et al., 2014). In an ETTO perspective, this may involve differences in how efficiency
versus thoroughness is prioritized (Li et al., 2017).

Although balancing resources and healthcare demands is a large part of healthcare
personnel’s everyday work (Hollnagel, 2009) and organizational factors are suspected to
affect this balancing act, there is limited research on how organizational factors affect ETTOs
and how these trade-offs may affect clinical quality dimensions.

Purpose of the study
The purpose of this studywas to increase knowledge of the role organizational factors play in
how health personnel make efficiency-thoroughness trade-offs (cf. Hollnagel’s ETTO-
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principle) and how it potentially affects the quality of the provided healthcare services. The
study aimed to answer the following research question: What role do organizational factors
have in how healthcare personnel make efficiency-thoroughness trade-offs, and how does it
potentially affect clinical quality dimensions?

Method
The study was conducted as a thematic synthesis of the literature (Thomas and Harden,
2008). A thematic synthesis of the literature involves extensive literature searches (e.g.
searches in applicable databases, hand searches in relevant journals and searches for gray
literature) and have proven constructive in recent health services research (Halvorsen et al.,
2020; van Leeuwen et al., 2019). Although the screening process of a thematic synthesis is
comprehensive, its purpose is not to provide an exhaustive sample of the literature but rather
to present a purposive sample of the relevant literature to answer the present research
question (Thomas and Harden, 2008). For accurate reporting, the synthesis applied the
PRISMA float diagram (Figure 2) (Moher et al., 2015).

Inclusion criteria
To be eligible for inclusion, studies need to be published in scientific journals with peer
review. The studies had to be written in English or Nordic languages and to have a clear
methodological design (qualitative or quantitative). Qualified studies had to be published
within a ten-year frame (2010–2020) to avoid inclusion of outdated research results.
Further requirements were that the studies needed to involve health personnel working in
clinical, somatic healthcare services (e.g. nurses, physicians, pharmacists), organizational
factors (e.g. requirements or routines, work schedules, access to equipment, staffing or
workload) and clinical quality (e.g. safe, effective, timely care). Studies exclusively
involving patient experiences, psychiatric healthcare services or an overall systemic
perspective (not including healthcare personnel), for example, focusing on cost-efficiency,
were not included.

Identification of studies – search strategy and databases
All searches were conducted by MKN, whilst SW participated in the screening process by
discussing and assessing individual studies. Initial literature search was conducted in the
databases Academic Search Elite via EBSCOhost, Cinahl via EBSCOhost, Medline via
EBSCOhost, PubMed via National Library of Medicine (NHI) and Scopus via ELSEVIER to
identify the most relevant databases. Search words used in the initial phase were efficiency-
thoroughness trade-offs, trade-offs, clinical quality and organizational factors in different
combinations, resulting in seven articles of interest. Furthermore, expanded searches were
conducted in Academic Search Elite, Medline and Scopus, adding the words performance
variability, adaptation, trade-off, optimality-brittleness, ETTO-principle and system
management combined with the MESH entry terms quality of healthcare/healthcare quality
and ergonomics (the search term optimality-brittleness was excluded from the search after 31
searches without any hits). The overall search resulted in 11 articles of interest. All articles
were then screened for relevant search words, generating new searches in the databases
Academic Search Elite, Medline, PubMed and Scopus, with the words workarounds, re-
prioritizing and conflicting goals. Three articles of interest were identified. Moreover, a
discussion with the co-author of the study generated five additional search words concerning
organizational culture and leadership (organizational culture, culture, organizational learning,
teamwork, leadership). Searches were conducted in combination with the previously
mentioned words in the same databases and yielded five articles of interest (see Figure 1 for
an overview of the search process). Lastly, secondary searches were conducted in the
reference list of the identified articles in addition to hand searches within relevant journals
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(BMJ Quality and Safety, BMJ Open, British Journal of General Practice and BMC Health
Services Research), resulting in three articles of interest. Searcheswere conducted from June to
September 2020, and resulted in a total of 29 articles included for further review (for full
overview of searches, see attachment I).

Selection of studies
The 29 studies were read in full text to determine their eligibility for inclusion. Decisions on
inclusion were based on the inclusion/exclusion criteria stated above. After the review, 11
articles, directly or indirectly, focusing on ETTOs, organizational factors and clinical quality,
were included and 18 articles excluded. Of the included studies, one study had a cross-
sectional design, nine studies had qualitative designs and one study was a mixed method
study. Included studies were entered into the reference manager Endnote. The overall
selection process is demonstrated in the PRISMA flow diagram (Figure 2).

Quality assessment
Studies with qualitative design were assessed using Critical Appraisal Skills Program
(CASP) for qualitative studies (Critical Appraisal Skills Programme, 2019). The cross-
sectional study was assessed using the National Heart, Lung and Blood Institute’s (NIH)
“Quality assessment tool for Cross sectional and Observational cohort studies” (National
Heart Lung and Blood Institute). The mixed method study was assessed through the “Mixed
Methods Appraisal Tool” (MMAT) (Hong et al., 2018). Overall, the studies had high-quality
rating, with the exception of the cross-sectional study, which had a low response rate (less
than 50%) and was excluded from the literature synthesis. After the quality assessment, a
total of 10 studies were included in the review (for a complete overview of the included
studies, see Table 1).

Data extraction and analysis
The first phase of the data analysis consisted of extracting information related to the research
question at hand. MKN led the extraction process and the analysis work, while SW
contributed in discussions regarding the data extraction process and analysis. The focus was
primarily on organizational factors, trade-offs and clinical quality, while still staying open for
other, potentially relevant results (Thomas and Harden, 2008). Eligible results were entered
verbatim in a word table under major headings (organizational factors, trade-offs and clinical
quality). Thomas andHarden (2008) state that it, inmany cases, can be challenging to identify
“key concepts” when extracting data (results) from qualitative studies, and did in their
approach compromise all identified results in their analysis. In the current synthesis, it was,
however, possible to extract key concepts relevant to the current research question.
Therefore, the data were refined (data with limited relevance for the research question were
weeded out) in the second part of the analysis. The remaining data were then, first, organized
under broad categories (e.g. trade-offs challenging thoroughness and trade-offs challenging
efficiency), before smaller, more precise categories (subcategories) were developed (e.g. trade-
offs imposed by time constraints or planned measures to ensure efficiency) (see Table 2, for an
example of the analysis). The subcategories were altered several times to make them as
accurate as possible, and the content (the extracted data) moved back and forth to identify
their best fit within the different categories. Further, all categories and subcategories were
assembled into one scheme and given color codes to find patterns or consistencies between
the three major headings (organizational factors, trade-offs, clinical quality). Finally, the
analysis resulted in four main categories describing what role organizational factors have in
how healthcare personnel make efficiency-thoroughness trade-offs, and how it potentially
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affects clinical quality dimensions. The categories were as following: I. Organizational factors
impose forced or planned trade-offs, weighting efficiency, impacting clinical quality; II. Trade-
off visions aiming to increase quality exist in both the blunt- and the sharp end; III. Health
personnel’s own assessments are often the most prominent vector when thoroughness is
weighted; IV. Factors related to IT systems and ward guidelines lead to trade-offs.

Title/Author Method Setting Main focus

1. Efficiency versus
thoroughness in medication
review: a qualitative interview
study in UK primary care
(Duncan et al., 2019)

Qualitative
interview study

Primary care Experience of medication
reviews in general practice
(pharmacists and GPs)

2. To leave or to lie? Are concerns
about a shift-workmentality and
eroding professionalism as a
result of duty hour rules
justified? (Szymczak et al., 2010)

Qualitative
(interviews and
observations)

Hospital wards The tension between
committing to duty hour rules
or committing to the patients’
needs (hospital physicians)

3. The role of dynamic trade-offs
in creating safety- A qualitative
study of handover across care
boundaries in emergency care
(Sujan et al., 2015)

Qualitative
(interviews and
observations)

Emergency care Patient handovers between the
ambulance personnel and the
receiving emergency care
nurses

4. Safe medication management
in specialized home healthcare –
an observational study
(Lindblad et al., 2017)

Qualitative
observational
study

Home care Home care nurses providing
general care to patients
receiving home care

5. Efficiency and thoroughness
trade-offs in high volume
organizational routines: an
ethnographic study of
prescribing safety in primary
care (Grant and Guthrie, 2018)

Ethnographic
study

Primary care Safety in medication
prescriptions

6. An exploration of
workarounds and their
perceived impact on antibiotic
stewardship in the adult medical
ward of a referral hospital in
Malawi: a qualitative study
(Mula et al., 2019)

Qualitative (focus
groups and
observation)

Hospital ward Nurses’ antibiotic
administration in a hospital
ward

7. Double checking: a second
look (Hewitt et al., 2016)

Large qualitative
study

Hospital wards Double checking in medication
administration

8. The efficiency-thoroughness
trade-off after implementation of
electronic medication
management: a qualitative study
in pediatric oncology (Baysari
et al., 2020)

Qualitative
interview study

A pediatric
oncology cancer
center

A comparison of expectations
and experiences before and
after the introduction of an
electronic medication
management system

9. The ETTO principle and
organizational strategies: a field
study of ICU bed and staff
management (Xiao et al., 2010)

Field study
(observations and
interviews)

The ICU Management of staff and
resources in an intensive care
unit

10. Providing high-quality care
in primary care settings: How to
make trade-offs (Beaulieu et al.,
2014)

Mixed method Primary care
practices

Resource management to
provide high-quality care in
primary care practices

Table 1.
Overview of included

studies
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Organiza�onal factors Trade-offs Clinical quality
Main categories Categories Sub-categories Categories Sub-

categories
Categories Sub-categories

I. Organiza�onal 
factors related to 
staffing, �me 
pressure and a 
high workload, 
imposes forced 
or planned trade-
offs, weigh�ng 
efficiency, 
impac�ng clinical 
quality

Related to 
economy

Wages Trade-offs 
challenging 
thoroughness

Trade-offs 
imposed by 
�me 
constraints, 
staff shortage 
and workload

Trade-offs 
having 
nega�ve 
impact on 
clinical 
quality

Trade-offs 
where efficiency 
may impact 
clinical quality 
nega�vely 
(Choosing 
efficiency to 
manage task on 
�me)

External funding

Related to 
staffing, 
�me 
pressure 
and 
workload

Limited �me Deliberate 
trade-offs 
done by 
health 
personnel to
keep up 
efficiency

Trade-offs 
having 
posi�ve 
impact on 
clinical 
quality

Trade-offs 
where efficiency 
may impact 
clinical quality 
posi�vely (more 
pa�ents ge�ng 
treatment) 

High workload

Staff shortage

II. Trade-offs 
between 
efficiency and 
thoroughness are 
planned in both 
the blunt-and the 
sharp end, with 
the aim to 
increase quality, 
although, 
increased quality 
is not always the 
result 

Planned 
measures 
to balance 
efficiency 
trade-offs

Planned measures 
to ensure efficiency

Planned 
trade-offs

Planned 
trade-offs in 
the blunt end

Planned 
trade-offs 
having 
limited 
impact on 
clinical 
quality

A planned 
Weigh�ng of 
thoroughness is 
not necessarily 
synonymous 
with increased 
quality

Planned measures 
to ensure 
thoroughness

Planned 
trade-offs in 
the sharp end

Planned 
measures 
to increase 
quality

Planned trade-
offs to increase 
quality on an 
organiza�onal 
level

III. The health 
personnel’s own 
assessments are 
o�en a more 
prominent vector 
than 
organiza�onal 
factors when 
thoroughness is 
weighted 

Trade-offs 
challenging 
efficiency

Choosing 
thoroughness 
over efficiency 
to avoid 
mistakes

Trade-offs 
having 
nega�ve 
impact on 
clinical 
quality

Trade-offs 
where 
thoroughness 
may impact 
clinical quality 
nega�vely
(choosing 
thoroughness 
may affect 
other pa�ents 
due to lack of 
efficiency

Trade-offs 
having 
posi�ve 
impact on 
clinical 
quality

Trade-offs 
where 
thoroughness 
may impact 
clinical quality 
posi�vely 
(pa�ent safety 
maintained)

III. Organiza�onal 
factors related to 
IT-systems and 
ward guidelines 
forces health 
personnel to do 

Factors 
related to 
IT-systems 
and ward 
guidelines

IT-systems Trade-offs 
challenging 
efficiency

Trade-offs 
done to work 
around poorly 
func�oning 
systems

Ward Choosing 

trade-offs to 
ba�le the 
systems

guidelines/rou�nes thoroughness 
over a system 
designed to be 
efficient
System 
designs 
affec�ng 
efficiency 
nega�vely

Table 2.
Example of analysis
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Results
The studies reviewed in this synthesis were published in the period 2010–2020. Evidence on
trade-offs, organizational factors and clinical quality was retrieved from studies conducted in
hospitals (emergency care, surgical wards and general wards) and primary healthcare
services (home care services and primary care clinics). The research concerned nurses,
hospital physicians, primary care physicians, pharmacists and medical secretaries. The
results of the synthesis are presented in the order of the identified main categories.

(1) Organizational factors impose forced or planned trade-offs, weighting efficiency,
impacting clinical quality

The most prominent identified factors, either imposing or leading to planned trade-offs, were
limited time, high workload or staff-shortage (Xiao et al., 2010; Grant and Guthrie, 2018; Mula
et al., 2019; Lindblad et al., 2017). The study conducted by Mula et al. (2019) was situated in
Malawi (a low-income country), and the trade-offs identified here were highly affected by
resource limitations (e.g. limited equipment and staffing). For example, during antibiotic
administration, to save time, the nurses opposed medication rules by leaving the medication
with the patients’ family, instead of administering it right away. They further practiced the
process of one nurse signing of the medication, while another nurse administered it, thus
challenging the principle of accountability (Mula et al., 2019). It was acknowledged by the
nurses that these trade-offs could impact the patients’ safety negatively. Lindblad et al.’s
(2017) study found that home care nurses often refrained from checking pre-dispensed
medication and rather relied on the pre-dispensing done by their colleagues. They further
skipped team meetings, which was an opportunity for safety debriefing, and chose not to
check the electronicmedical records, prioritizing face-to-face communicationwith peers to get
updates on the patient’ status. These trade-offs enabled them to manage their task on time,
although with the risk of missing important information (Lindblad et al., 2017).

Trade-offs planned by health personnel to save timewere identified in three studies (Grant
and Guthrie, 2018; Mula et al., 2019; Duncan et al., 2019). In Grant and Guthrie’s (2018) study,
they had a high volume of prescription requests, which made it necessary to prioritize speed
of processing. To handle the great workload, secretaries were assigned greater
responsibilities in handling prescriptions, with limited general practitioner (GP) oversight.
In clinics with lower volumes of requests, the efficiency measures were more restricted
(receptionists were permitted to issue a limited range of prescriptions). In other clinics, all
requests were reviewed by the GPs. In the clinics where the receptionists were granted
greater responsibilities, it was recognized that this was risky in terms of a great dependence
on the receptionists’ knowledge. In the clinics where GPs overlooked all responsibilities
themselves, it impacted the GPs’ time and resulted in delays in request processing and other
areas of care (Grant and Guthrie, 2018). Duncan et al. (2019) found that patients often were
excluded from their ownmedication reviews because it was quicker for the physicians to “just
do it without them.” The physicians also found it difficult to discontinue medication that the
patients were no longer in need for, because the time to conduct this conversation with the
patient was limited (Duncan et al., 2019).

(2) Trade-off visions aiming to increase quality exist in both the blunt end and the sharp
end

Two studies described howETTOswere planned (Xiao et al., 2010; Beaulieu et al., 2014) in the
blunt end (e.g. by ward managers and through ward guidelines). The primary care practices
in Beaulieu et al.’s (2014) study made an ongoing effort to “make trade-offs to deliver services
that met their vision of high quality care.” The leaders were in this context essential in the
negotiation of compromises and in achieving high internal coherence between their quality
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vision and the allocation of resources. High-quality care was, in the participants’ opinion, not
necessarily only delivering “state of the art care,” it also involved making the healthcare
service accessible in a timely manner, as well as providing continuity in the delivered
healthcare services (Beaulieu et al., 2014). In Xiao et al.’s (2010) study, theywere trying tomeet
efficiency demands by admitting as many patients as possible, to be able to meet the patient
surge in the ICU, as well as aiming to keep the nursing staff costs low. At the same time, they
focused on providing high-quality care and endorse the well-being of the staff (Xiao
et al., 2010).

Trade-offs were also planned among health personnel (in the sharp end) in two of the
included studies (Grant and Guthrie, 2018; Lindblad et al., 2017). Due to a large surge of
patients in the primary care clinics in Grant and Guthrie’s (2018) study, speed was highly
prioritized to ensure that patient requests were dealt with in a timely manner. Several
measures to ensure processing speed, planned by health personnel, were identified
(e.g. transferring some of the GP tasks to the receptionists, divide requests evenly between
the GPs and authorizes requests using attached notes).

(3) Health personnel’s own assessments are often the most prominent vectors when
thoroughness is weighted

When thoroughness wasweighted in the included studies, it was often despite organizational
factors and not because of them (Hewitt et al., 2016; Sujan et al., 2015; Szymczak et al., 2010).
For example, in Sujan et al.’s study (2015), the ward management had introduced guidelines
imposing one single handover between the ambulance personnel and a dedicated handover
nurse to save time and ensure that the ambulance personnel were ready for their next call.
However, the ambulance personnel conducted a second handover (a secret handover) to the
nurse in charge of the patient, defying ward guidelines, to ensure that all necessary
information reached the nurse who was responsible for the patient’s care. Both the nurse and
the ambulance personnel wanted this solution, because it made them confident that all
necessary information was transferred (Sujan et al., 2015). In the study of Szymczak et al.
(2010), physicians avoided the hospital’s newly introduced “duty-hour-regulations,” which
were limiting their work hours. Physicians often chose to stay at work despite reaching their
hour limit, because “they had a strong sense that there was a right, thorough way to care for
the patients, which took precedence over the clock.” They did, for example, not leave a task
half done when they had reached their time limit, but rather stayed and completed the task to
minimize extra hand-offs and thereby reducing the risk of lost information. However, the
physicians had doubts regarding their efficiency as clinicians as well and recognized that
working long hours could compromise patient safety and contribute to physician burnout.
Lastly, in the study of Hewitt et al. (2016), which concerned medication management in
hospital wards, the nurses sometimes conducted triple checks (or more) before administering
medication, although, double-checking was the requirement. In some situations, double-
checking was perceived as insufficient, and additional checks were therefore added to ensure
safety. Double checking did, however, increase the workload, as time was spent looking for
colleagues for the second sign-off (Hewitt et al., 2016).

(4) Factors related to IT systems and ward guidelines lead to trade-offs

In three studies, trade-offs induced by IT systems and ward guidelines were identified
(Duncan et al., 2019; Lindblad et al., 2017; Baysari et al., 2020). In Lindblad et al.’s (2017) study,
shortcomings in the IT system made communication and information exchange challenging,
forcing the nursing home nurses to find creative solutions, such as leaving a copy of the
medication list in the patients’ homes, with handwritten notes and colored highlights to
clarify the prescribed medication (Lindblad et al., 2017). In Duncan et al.’s (2019) study, the
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physicians refrained from discontinuing medication that the patient no longer needed, partly
because of unclear guidance on medication discontinuation. Baysari et al. (2020) found
that the new electronic medication management system, which had recently been
implemented, had many positive sides (e.g. easier accessibility to patient data, improved
safety, inbuilt decision support), however, nurses perceived that medication administration
took more time with the new system. Furthermore, it led to delays due to log-in difficulties
and slow computers. Additionally, the new system induced new types of errors (e.g. user
errors) and imposed an involuntary thoroughness focus on the health personnel (Baysari
et al., 2020).

Discussion
Several studies demonstrated that trade-offs were imposed by organizational factors such as
a busy environment, high workload, inappropriate staffing or lack of resources. However,
organizational factors such as ward routines and electronic systems were also identified. The
trade-offs in this context were often done by health personnel weighing thoroughness in an
environment weighing efficiency, although they did, in some studies, focus on efficiency to
provide care in a timely manner.

The important balance between efficiency and thoroughness
The increased focus on efficiency, throughput and economy in healthcare services
worldwide (Berg, 2005; Hammerschmid et al., 2018) is partly grounded in an ongoing
increase in healthcare demands – an increase which is expected to continue in line with the
prospect of an aging population over the next 50 years (Suzmanand Beard, 2011; Bloom et al.,
2010). In this perspective, efficiency is, and will become, a crucial aspect in the delivery of
healthcare services. This is underlined by the World Health Organization (WHO) which, in
2010, stated that to gain universal healthcare coverage for all, there is a need to improve
efficiency and make better use of existing resources (WHO, 2010). Moreover, efficiency is an
important aspect of healthcare quality and is reflected in three of IOM’s six dimensions for
healthcare quality (effective, timely and efficient) (AHRQ, 2015). Efficiency has further been
identified as an important aspect of patients’ perception of good healthcare quality (Doyle
et al., 2013; European Patients Forum, 2017). Although health personnel’s emphasis on
efficiency to deliver timely care was identified in the results of this review (Grant and
Guthrie, 2018; Duncan et al., 2019; Xiao et al., 2010), efficiency may become an issue if it is
continuously favored over other quality dimensions (Hollnagel, 2009). A predominant focus
on efficiency may be problematic for healthcare quality (Glette et al., 2017), as well as
challenging health personnel’s welfare and work satisfaction; moreover, it has implications
for patient safety (Glette et al., 2018; Karlsson et al., 2019). This demonstrates the importance
of balancing efficiency and thoroughness, as described by the ETTO principle
(Hollnagel, 2009).

Mula et al.s’ (2019) study was situated in a low-income country and poses a different
scene in regards to ETTOs. Trade-offs here were mostly affected by organizational factors
(e.g. staffing levels, resources) and lead to situations which potentially could threaten
patient safety. In low-income countries, the access to resources is lower, and health
personnel are to a larger degree forced to emphasize efficiency to be able to keep the
healthcare services running (Aveling et al., 2015; Khan, 2013). If resource limitations force a
consistent efficiency focus, the likelihood of errors happening will increase (Hollnagel,
2009). As this is an undesirable situation in any healthcare institution, the ETTO
perspective is an aspect to bear in mind for future policy choices in the healthcare services
(WHO, 2010).
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Choosing thoroughness in an environment weighting efficiency – the regulatory role of
health personnel
Several of the included studies demonstrated that health personnel had some degree of
flexibility in efficiency-thoroughness choices, although they worked in environments that
oftenweighted efficiency (e.g. ward routines and rules). This was demonstrated through the
“secret handover” in Sujan et al.’s study (2015) and the bending of the work-hour rules in
Szymczak et al.’s (2010) study, which may also be identified as workarounds. That said, this
flexibility was not consistent in all studies. In Lindblad et al. (2017), for example, the nurses
were to a large degree bound by time constraints and workload. A trait identified in other
studies was that health personnel often felt pressured to work effectively and focus on acute
needs, rather than on care-related tasks and long-term needs (Slettebø et al., 2010; Martinsen
et al., 2018). However, the review found that when trade-offs weighting thoroughness was
conducted, it was often conducted by health personnel in an environment emphasizing
efficiency. Health personnel seemed to play a regulatory role, aiming to ensure patient
safety and patient centeredness. This finding is supported by Wiig et al.’s (2014) study,
which demonstrated that health personnel, and particularly nurses, were more concerned
with the patients’ experiences in quality improvement measures, while hospital
management focused more strongly on efficiency and costs. It is conceivable that health
personnel’s regulatory role will become even more prominent in future healthcare services,
if the pressure for efficiency continues to increase. It is necessary to gainmore knowledge of
this role and of health personnel’s flexibility to exercise it, and also the effect it has on
healthcare quality. Increased knowledge may enable us to prepare for a possible
future scenario and to better understand the current situation in healthcare services
worldwide.

Organizational culture and the ETTO principle
Although the included studies did not address organizational culture and the ETTOprinciple
directly, some cultural aspects were reflected in the results. The violation of work-hour rules
as identified in Szymczak et al. (2010) may be an example of how a culture has developed
among physicians over time, making what previously was trade-offs, departmental norms.
Such a culture has also been problematized in Halbesleben et al. (2008) where workarounds
grounded in, for example, poorly functioning work routines are normalized into work
practice. An important aspect to consider in this context is the eventual long-term effects
workarounds or trade-offs (such as work-hour rule violations) may have on health
personnel’s well-being and a work practice operating closely around the patient safety
margins. According to Halbesleben et al. (2008), workarounds may result from conflicting
demands between elements in the system (e.g. policies, laws, regulations, protocols), but they
could also result from trade-offs grounded in health personnel’s values and professional
codes of ethics (e.g. The Code of Medical Ethics and The Nurses’ Code of Ethics (Riddick,
2003; International Council of Nurses, 2012). Overall, organizational culture (e.g. values,
norms, rituals) will most likely impact efficiency-thoroughness trade-offs; however, more
research is needed to understand this connection.

Discussing the ETTO principle
Hollnagel (2009) argues that one has to choose betweenwhat is efficient andwhat is thorough
in every healthcare context. One cannot have both, but must, nevertheless, make sure that
there is a balance between the two to avoid errors or adverse events. However, it has in
previous studies been argued that efficiency and thoroughness actually may be maintained
concurrently, for example, through better utilization of existing resources (Valdmanis et al.,
2008; Tucker et al., 2008) or by introducing supportive toolkits for health personnel
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(Kapella, 2016). Moreover, Ayaad et al. (2019) found that both efficiency and quality were
increased when electronic medical records were introduced to the healthcare service.
Furthermore, Navarro-Espigares and Torres (2011) could not identify any trade-offs between
efficiency and quality in their study on the subject. This demonstrates that the picturemay be
more nuanced than indicated in the ETTO principle, and the principle must therefore be
applied with care. That said, the ETTO principle provides an overview of current challenges
health personnel are faced with in their everyday work, challenges which may become even
more current in future healthcare services in line with the increasing need for high-quality
healthcare services.

Strengths and limitations
This is, to the best of our knowledge, the first thematic synthesis investigating the ETTO
principle and how trade-offs affect clinical quality. Thematic literature syntheses enables the
researcher to illuminate a targeted selection of findings to answer a research question
(Magliocca et al., 2015; Thomas and Harden, 2008). However, as thematic syntheses aim to
gather a purposive sample, rather than an exhaustive sample for this purpose (Thomas and
Harden, 2008), relevant literature may remain undiscovered. This is a weakness which needs
to be considered when reading these results. Moreover, a general weakness of literature
reviews is that researchers define their problems in different ways (Galvan, 2017), meaning
that search words used in the literature searches might yield different meanings to different
individuals. Although several versions of the search words were included in the current
searches, some of the words contain a great number of meanings and definitions (e.g.
organizational factors and healthcare quality), which means that there may be variations in
how the words are defined by different individuals. Furthermore, the inclusion of search
criteria challenging the ETTO principle with an even wider scope of the search could
potentially have contributed to more variations in the results and a more in-depth
consideration of the ETTO principle. This perspective is, however, highlighted in the
discussion. Moreover, due to the complexity of healthcare quality, it is difficult to assess a
coherence between quality and external factors (such as efficiency-thoroughness trade-offs).
This study did therefore aim to explore how efficiency-thoroughness trade-offs potentially
affect clinical quality and does not provide information about any direct causation between
the two. We suggest further research to use our results and develop studies testing direct
relationship between the concepts.

Conclusion
In this study we have reviewed the literature to increase knowledge on what role
organizational factors have in how health personnelmake efficiency-thoroughness trade-offs,
and how these trade-offs potentially affect clinical quality dimensions.

The study showed that individual healthcare professionals deal with a high number of
different types of demands from their organizational surroundings that cause trade-offs
which may affect healthcare quality. We found that the context, and thereby the
organizational factors that health personnel are working within, will have an impact on
how efficiency and thoroughness are weighted. Moreover, it was demonstrated that
health personnel adapt to the situations or the context they are in and make continuous
efficiency versus thoroughness assessments with subsequent trade-offs. In the perspective of
the clinical quality domains, the domains effective healthcare services and timely care to
patients were perceived to be the most dominant, while health personnel were trying to
safeguard the domains patient centeredness and patient safety within an environment
weighing efficiency.
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Balancing resources and healthcare demands while providing healthcare quality is
integral in health personnel’s daily work. We found that organizational factors affect this
balancing act, yet there is limited research on this subject. Trade-offs with negative quality
consequences may be unnoticed and may normalize over time. For policymakers and
healthcare managers, this is a signal that calls for stronger interest and more research into
the role of organizational factors and the condition under which healthcare professionals
work. Regulatory framework (e.g. guidelines), staffing level, competence, IT systems and
supplies are examples of factors that healthcare managers and policymakers
make decisions about, which, our review indicated, are factors that can result in trade-
offs, with potential impact on clinical quality. More research should also investigate how
trade-offs result in positive quality implications and which organizational factors are key
in this.

Due to the expected increase in healthcare demands over the next years, the assessment of
efficiency-thoroughness trade-offs may become an even more relevant subject in future
healthcare services. There is therefore a need to gainmore knowledge in this area, bothwithin
the practice field and through increased research on the subject, thus contributing to optimize
quality in healthcare services worldwide.
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