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Abstract 

External inspections of healthcare organizations serve different purposes, one of which 

is to bring about quality improvements in the care offered to patients. Research has 

offered many different perspectives on how well inspections and other external 

assessment approaches fare in this endeavor. There is, however, no general agreement 

about the effects of inspections or the mechanisms by which inspections influence 

quality improvement work. 

This thesis is part of a research project, headed by the Norwegian Board of Health 

Supervision, into the effects of inspections. The thesis examines the effects of 

inspections of care for patients with sepsis in the emergency departments of 24 

hospitals in Norway during the period 2016 to 2018. The research aim has been to find 

out if inspections of healthcare organizations can lead to improved work processes and 

health outcomes for patients, and to explore the mechanisms that link external 

inspections and internal improvement efforts. The results have been reported in three 

published studies. 

The two first studies relied on data from electronic health records and the Norwegian 

Patient Registry. Study 1 is an observational study of the care processes and patient 

outcomes for patients with sepsis presenting to emergency departments. We included 

data from 1559 patients presenting to hospital emergency departments with sepsis. 

Assessing the timeliness of diagnostic procedures for recognizing sepsis, we found that 

72.9% (95% confidence interval [CI]: 70.7-75.1) had documented triage within 15 

minutes of presentation to the emergency departments, 44.9% (95% CI: 42.4-47.4) 

were examined by a physician in accordance with the triage priority, 44.4% (95% 

CI: 41.4-46.9) were adequately observed through continual monitoring of signs while 

in the emergency department, and 25.4% (95% CI: 23.2-27.7) received antibiotics 

within 1 hour. Next, we estimated associations between diagnostic procedures and time 

to antibiotic treatment, and between time to antibiotic treatment and mortality. We 

found that delay or non-completion of key diagnostic procedures predicted a delay of 

more than 2.5 hours to antibiotic treatment. Patients who received antibiotics within 1 
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hour had an observed 30-day all-cause mortality of 13.6% (95% CI: 10.1-17.1), in the 

timespan 2 to 3 hours after admission 5.9% (95% CI: 2.8-9.1), and 4 hours or later after 

admission 10.5% (5.7-15.3). 

Study 2 is a stepped wedge study of the effects of the inspection on care processes and 

patient outcomes. The study included 7407 patients presenting to hospital emergency 

departments with sepsis. We first studied the effects of the inspection on process 

measures for sepsis diagnostics and treatment. We found significant improvements in 

the proportions of patients examined by a physician within the time frame set in triage 

(odds ratio [OR] = 1.28, 95% CI: 1.07-1.53), undergoing a complete set of vital 

measurements within 1 hour (OR = 1.78, 95% CI: 1.10-2.87), having lactate measured 

within 1 hour (OR = 2.75, 95% CI: 1.83-4.15), having an adequate observation regimen 

(OR = 2.20, 95% CI: 1.51-3.20), and receiving antibiotics within 1 hour (OR = 2.16, 

95% CI: 1.83-2.55). We then studied the effects of the inspection on length of hospital 

stay and 30-day all-cause mortality. We found a significant reduction in mortality and 

length of stay, but these findings were no longer significant when adjusting the analyses 

for year of admission. 

Study 3 used focus group interviews with inspection teams, hospital management, and 

hospital staff to explore how the inspections affected quality improvement work in 

inspected hospitals. The data of this study were twelve focus groups interviews, with a 

total of 47 participants. We identified three themes that were central for understanding 

how the inspection could contribute to clinical improvement in the emergency 

departments: 1) increasing awareness about the need to improve the quality of care by 

providing data on clinical performance, 2) building acceptance for improvement 

through professional credibility and focus on clinical practice, and 3) fostering leader-

ship commitment. 

In conclusion, the three studies suggest that the inspections brought to light deficiencies 

in the emergency departments’ work with recognizing sepsis and treating patients 

presenting with sepsis. After the inspections, the process measures of diagnosis and 

treatment had improved, and our analyses showed that these changes were associated 
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with the inspections. This indicates that the inspection had a positive effect on the 

emergency departments’ efforts to improve the management of patients with sepsis. 

The focus group interviews offer some insight into how the inspection may have 

contributed to improving care: The inspection could help hospitals to identify and 

understand weaknesses in the clinical care processes and bolster the organizational 

commitment to systemic quality improvement. This shows the potential for the 

inspection to become an instrument of improvement. It is, however, also important to 

recognize that such change processes are context-dependent, and that regulatory 

agencies should reflect on how to design inspections in a way that contributes to the 

goal of improved care for patients. 
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1. Background 

“The County Medical officer threatens with inspection if the municipality does not 

bring the staffing crisis in the health department under control,” read the lead paragraph 

of a December 4, 2020 article from the Norwegian Broadcasting Company. The news 

story was related to the challenges that the City of Bergen had experienced after most 

of the public health physicians had quit their jobs amidst the COVID-19 pandemic.1 Its 

portrayal of the role of inspections is a familiar one: inspection as a tool of uncovering 

wrongdoings, maybe even a form of punishment. But then there is the other face of 

inspections: inspections as a tool for improvement. We trust the inspections to 

contribute to making the healthcare services better and safer. This thesis tries to answer 

if and how inspections can achieve these latter goals. 

Reviews of the existing research suggest that we do not have an adequate understanding 

of how inspections mediate change in care delivery in healthcare organizations and 

what the effects of inspections are (Flodgren, Goncalves-Bradley, & Pomey, 2016; 

Hovlid, Braut, et al., 2020). Yet, inspections and other external assessment schemes 

are widely used as strategies for improving healthcare quality (Shaw, Groene, & 

Berger, 2019). In order to maximize the value of inspections as a tool for improvement, 

we need studies of how and to what extent inspections impact the internal 

improvements in inspected organizations. The thesis addresses these questions, 

reporting the results of research into a nation-wide inspection by the Norwegian Board 

of Health Supervision (NBHS) of sepsis diagnosis and treatment in emergency 

departments in Norwegian hospitals from 2016 to 2018.  

This introductory chapter is intended to provide a general overview of NBHS and the 

sepsis inspection. It first describes regulatory governance of healthcare in Norway and 

NBHS’s approach to inspections. It then briefly describes the pathology of sepsis and 

 
1 Sommerfeldt, Rognsvåg, and Anthun (2020). To clarify: This is a journalistic framing of the story, and nothing 
suggests that the County Medical Officer actually had presented the possibility of launching an inspection as a 
“threat”. 



  ●  Chapter 1 16

explains why NBHS chose to conduct inspection of sepsis care in emergency 

departments. It also sketches out how the sepsis inspection was carried out. Finally, it 

describes the organization of the thesis and the outline of the remaining chapters. 

1.1 Health regulation in Norway 

As one of several semiautonomous subordinate agencies of the Norwegian Ministry of 

Health, NBHS is responsible for supervising public and private providers of health 

care, child welfare, and social services (Ministry of Health and Care Services, 2019). 

NBHS is primarily involved with the supervision and control of service providers and 

the conduct of health personnel. Many of the tasks related to monitoring health care 

and public health, as well as most tasks related to standard-setting and crisis 

management, are the responsibilities of other agencies of the Ministry, such as The 

Directorate of Health and The Institute of Public health (see Figure 1). NBHS’s 

supervisory role was strengthened and “purified” in the early 2000s (Ministry of 

Health, 2002). This reform was part of a broader international trend where governments 

sought to move from integrated models, where regulation was one of several tasks 

delegated to the agencies, towards more specialized “single purpose” agencies for 

supervisory tasks (Lægreid, Roness, & Rubecksen, 2008). 
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Figure 1 Ministries and state agencies involved in health and welfare policy and their 
relationship to the County governors. From NBHS (2020a).  

 

In Norway, health care, social services, and child welfare services are mandated by law 

to be professionally sound and safe for patients and users. Hospitals and other 

healthcare organizations are also required to establish internal control and quality 

systems.2 The supervisory role of NBHS therefore involves determining whether the 

services meet requirements laid down in legislation and whether they have adequate 

systems for internal control. Additionally, quality improvement is a prima facie goal 

for NBHS: To “contribute to strengthening the safety and quality of the services” is 

mentioned in the first line of the national budget’s chapter concerning NBHS’s mission 

(Ministry of Health and Care Services, 2019, p. 176).  

 
2 As an example of the legal requirements of safety and quality in services, see The Health Personnel Act (1999). 
The requirements for internal control systems are found in Regulation on management and quality improvement 
(2016). For an introduction to how requirements of internal controls have been introduced into Norwegian 
healthcare regulation, see Øyri, Braut, Macrae, and Wiig (2020). 
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The main supervision methods employed by NBHS are “area surveillance”, incident-

related inspection, and proactive inspections. Area surveillance involves collecting and 

analyzing information in order to assess the quality of services and whether they meet 

the legal requirements. Incident-related inspections are investigations of possible 

deficiencies in services, based on information from users, relatives, other government 

agencies or the media. From 3000 to 4000 such inspections are instigated each year. In 

addition, specialist healthcare services are required to report serious adverse events to 

NBHS, and all reported adverse events are investigated by NBHS. Proactive 

inspections are performed using a system audit approach and rely on information from 

documentation, interviews, and sample testing. Each year between 200 and 400 

proactive inspections are performed. Each inspection results in a report describing the 

inspection process and important findings, including any deficiencies that have been 

uncovered. The reports are made available for the public through the Internet 

(Norwegian Board of Health Supervision [NBHS], 2019). 

NBHS’s work with inspections is coordinated with the County Governors, who are 

tasked with carrying out the inspections. The County Governors are agencies of the 

central government, one for every county in Norway (at the time of the sepsis 

inspection there were 18 counties), and each office includes a position as Chief County 

Medical Officer. The two agencies – NBHS and County Governors – are collectively 

called “the supervision authorities” (Ministry of Health and Care Services, 2019).3  

Both NBHS and the County Governors can initiate inspections. Each year, NBHS 

prioritizes two to three areas for nation-wide inspections, based on risk assessments. 

NBHS coordinates and plans nation-wide inspections, develops inspection 

methodology, and aggregates and analyzes the findings from inspection reports. During 

 
3 The formal relationship between the County Governors and NBHS has changed several times over the past 
decades. In 2003 NBHS was described as a central professional body for the Chief County Medical Officers 
(Ministry of Government Administration and Labour, 2003). An organization of “NBHS within the County” was 
introduced, whereby the work with inspections was performed independently of the County Governors. This 
arrangement lasted until 2012 (Braut, 2019). 
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the planning stages of a nation-wide inspection, NBHS produces common guidelines 

for the inspection in cooperation with the County Governors (NBHS, 2019). 

While it is not within the scope of this thesis to give a comprehensive overview of 

different national regimes for regulatory governance, it is worth noticing some 

important aspects of the Norwegian system as compared to that of other European 

countries. In Norway, certification and accreditation programs have not had a strong 

foothold. It is one of relatively few countries in Europe that do not have a national 

accreditation program (Shaw et al., 2019), and though certification and accreditation 

schemes have been adopted by some hospitals and healthcare services, this has been 

done on a voluntary basis and following local initiatives (Johannesen & Wiig, 2017). 

Thus, NBHS is the only body performing external assessments of patient care in 

hospitals on a nation-wide basis in Norway. NBHS does not, however, have regi-

stration, authorization, or licensing of hospitals as one of their tasks, as is common for 

many supervision authorities (Sutherland & Leatherman, 2006). Authorization of new 

hospitals is done by the Ministry of Health. 

 

1.2 The sepsis inspection 

The sepsis inspection was a nation-wide inspection into the emergency departments of 

24 hospitals throughout Norway.4 The theme of the inspection was based on a risk 

assessment. Through earlier nation-wide and incidence-based inspections, NBHS had 

identified that patients in hospital emergency departments did not always receive 

adequate care. They found prolonged times to diagnosis and treatment that increased 

the risk of detrimental patient outcomes, and patients with sepsis were considered to 

be one of the groups that were most at risk (NBHS, 2018).  

 
4 Conventionally, NBHS uses the singular form “inspection” when describing a nation-wide inspection, even 
though it consists of a series of inspections at different sites, each reaching its conclusion in a separate inspection 
report. 
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1.2.1 Sepsis 

The current definition of sepsis is a life-threatening organ dysfunction caused by a 

dysregulated host response to infection (Singer, Deutschman, Seymour, & et al., 2016), 

or, in laymen’s terms: “a life threatening condition that arises when the body's response 

to an infection injures its own tissues and organs” (Czura, 2011, p. 2). This definition 

quite recently superseded the definition that was in widespread use when the present 

research project was being planned: that of a systemic response to infection, marked by 

the presence of both infection and a systematic inflammatory response sign (SIRS) 

(Bone et al., 1992; Levy et al., 2003). The clinical criteria for sepsis commonly used in 

Norwegian hospitals at the time the present study started was suspected or documented 

infection along with two or more of the following conditions: (1) fever or hypothermia, 

(2) elevated heart rate, (3) tachypnea (elevated respiratory rate), or (4) alteration of 

white blood cell count. 

NBHS chose sepsis treatment as a subject of these inspections because the condition is 

deemed critical, judged by criterions of severity and incidence. Estimated at 48.9 

million yearly incident cases and 11 million sepsis-related deaths globally, sepsis is 

one of the leading causes of death world-wide (Rudd et al., 2020).5 The annual 

population incidence of hospitalized sepsis in Norway is estimated to be 140 out of 

100 000 inhabitants. Around one out of four patients died while hospitalized for sepsis 

(Knoop, Skrede, Langeland, & Flaatten, 2017). 

The Surviving Sepsis Campaign issued the “Barcelona declaration” at the annual 

congress of European Society of Intensive Care Medicine in 2002. This declaration 

was intended as a call to action for increasing awareness about sepsis, and for 

improving and disseminating clinical guidelines for diagnosis and treatment of the 

condition (Slade, Tamber, & Vincent, 2003). The campaign published the first set of 

 
5 To these high mortality figures, we should add a qualifier: Patients with sepsis are often frail and dealing with 
comorbidity. Most sepsis-related deaths are not attributable to sepsis and not possible to prevent (Singer, Inada-
Kim, & Shankar-Hari, 2019). 
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guidelines the following year (Dellinger et al., 2004).6 The guidelines recommended 

early recognition, continuous monitoring of vital signs, initiation of empiric antibiotics 

as soon as possible, and early goal directed treatment for patients with severe sepsis. 

Some of these care processes have long been mainstays of recommended sepsis care, 

such as continuous monitoring of vital signs, while others, such as goal directed treat-

ment, were based on then-recent research (Nguyen et al., 2006; Noah, 2014).  

In emergency settings, diagnosing sepsis can be challenging. Previous research has 

found that sepsis often is not recognized early enough (Morr, Lukasz, Rübig, 

Pavenstädt, & Kümpers, 2017). In emergency departments, different groups of medical 

professionals cooperate under sometimes stressful conditions, resulting in increased 

risk of loss of information. As patients entering the emergency department often are 

transferred to other departments in the hospital, it is also difficult to conduct a syste-

matic follow-up of patients presenting to the emergency department with sepsis. Hence, 

an adverse outcome will not necessarily come to the attention of the personnel who 

cared for the patient in the emergency department. 

 

1.2.2 The inspection process 

Six regional inspection teams from the County Governors performed the inspections. 

Each team had three to four inspectors from the County Governors’ health and welfare 

departments and one additional team member who had the role of an external medical 

specialist.  

Each inspection team was tasked with choosing four hospitals within their region for 

inspection. The hospitals were notified of the inspections from two to five months 

ahead of the site visit. Like all proactive inspections, the sepsis inspection was carried 

out as system audits, following the ISO standard for quality audits (International 

Organization for Standardization, 2012). The data used for assessing the quality of care 

 
6 The guidelines for adult patients have since been updated in 2008, 2012, and 2016 (Dellinger et al., 2008; 
Dellinger et al., 2013; Rhodes et al., 2017).  
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were collected through document reviews, interviews with management and healthcare 

personnel, and review of the electronic health records of 66 patients presenting to the 

emergency department with sepsis. This data collection was usually completed during 

the site visit over a period of two days for each hospital. All inspection teams used a 

common written guide for their inspection. The guide included a set of indicators for 

sepsis care, information about how data should be collected for these indicators, and 

the criteria against which the indicators should be assessed. The site visit concluded 

with a meeting where the inspection team presented the main findings to the hospital 

management and staff.7 

After the site visit, the inspection team wrote a report for each inspected hospital. The 

report described the nonconformities identified during the inspection. After a draft 

version of the report had been sent to the hospital for comments, a finalized version 

was published on the Internet. The inspection team returned to the hospital twice, at 

eight and fourteen months after the site visit, for new reviews of health records. Each 

follow-up review included the last 33 patients presenting with sepsis, and a report 

describing the findings was sent to the hospital. After the initial site visit and the follow-

up reviews, the hospitals were required to develop and implement quality improvement 

measures in order to close out the identified nonconformities.  

1.3 Chapter outline 

This is an article-based thesis, which means that it is divided into two parts. The three 

published studies with appendices are included in the second part of the thesis. This 

first part is the synopsis: the contextualization, presentation, and discussion of the 

studies.  

The first four chapters of the synopsis cover the background and research design of this 

project. Following the overview of the regulatory role of NBHS and the sepsis 

inspection in the present chapter, chapter 2 gives an overview of theory and previous 

 
7 The processes of selecting hospitals for review and for the reviews of electronic health records are described in 
more detail in section 4.3.2. 
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research about healthcare regulation and inspections. Chapter 3 presents the research 

aim and research questions that have been guiding the work with this thesis. It also 

gives an overview of the three studies included in the thesis. Chapter 4 describes the 

methods used to collect and analyze data. 

The results of the research are presented and discussed in the last three chapters of the 

synopsis. In chapter 5, I present the main findings of the three studies. I go on to discuss 

these findings in chapter 6, which starts out with a methodological discussion before I 

discuss the findings in light of the research questions posed in chapter 2. I conclude the 

synopsis in chapter 7 with some thoughts about the thesis’s contributions to inspection 

practice and future research. 
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2. Theory and previous research 

In this project theory plays two important roles. First, it serves as a guide to designing 

the research and understanding the phenomenon that is being studied. Second, it serves 

as an aid in an analytical generalization of our findings (Yin, 2018). In the previous 

chapter I described NBHS as a regulatory agency. This chapter starts out with a brief 

overview of theory about regulation. I next explain the role of regulation in health care, 

and I also take the opportunity to explain why I have chosen to use the translation 

“inspection” for the Norwegian term “tilsyn”. The remainder of the chapter describes 

how inspections can influence quality improvement in healthcare organizations, both 

from a theoretical point of view and from the view of what previous research has found 

regarding the effects of inspections on quality of care. 

2.1 Regulation 

The term “regulation” covers a vast area, almost to the point of including all kinds of 

activities where someone intentionally, or even unintentionally, does something to 

influence others (Baldwin, Cave, & Lodge, 2011; Koop & Lodge, 2017; Majone, 1994; 

Selznick, 1985). Such a definition would in my opinion render the whole concept 

useless. For the sake of this thesis, it seems sensible to follow Walshe (2003), who 

argues that regulation should refer to those cases where an agency, in the public 

interest, has been granted centralized powers to act as a third party to transactions or 

inter-organizational relationships. Regulation is achieved through processes of control 

that are closely involved with the regulated activities (Selznick, 1985). Regulation does 

not have to be undertaken by the government, but it usually has at least governmental 

support or authority.  

Western economies and societies saw an increase in regulation from the 1980s. Some 

authors have interpreted this increase as a result of the reduction of direct state control 

(Majone, 1994) and the rise of New Public Management (Power, 1997, 2000). Severing 

the role as a direct service provider, the state turned to instruments like audit and 
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inspection as ways of controlling service provision. Seen from this perspective, the rise 

of regulation is the result of a long-term institutional development of political and 

bureaucratic arrangements. Traditional notions of political accountability have been 

seen as less and less effective as the complexities of government have increased, thus 

requiring the introduction of new regulatory strategies to hold the organizations 

accountable (Walshe, 2003). 

Literature on regulation draws a distinction between three control components or 

methods that form the basis of any control system: information-gathering (a detector), 

standard-setting (a director), and behavior-modification (an effector) (Hood, Rothstein, 

& Baldwin, 2001; Hood, Scott, James, Jones, & Travers, 1999). Regulators gather 

information through a mixture of approaches: They sometimes actively collect 

information, and they sometimes rely on other parties to provide information. There is 

also a diversity of approaches to standard-setting. Some standards are based on 

technical and research-based knowledge, often imported from other domains or 

countries, while others are arrived at through a more ad hoc approach. 

When it comes to behavior modification, the division between strategies of deterrence 

and compliance has been central to the theory of regulation. While strategies of 

deterrence aim to detect violations of law, determine who is responsible, and penalize 

violators, strategies of compliance aim to prevent violations without carrying out 

punishments (Reiss, 1984). Implied in the compliance strategy is a tendency to view 

the regulated organizations as trustworthy or at worst well-intended but 

organizationally inept. Regulators choosing deterrence strategies, on the other hand, 

often see organizations as “amoral calculators” whose non-compliance stems from 

selfish economic calculations (Kagan & Scholz, 1984). Seen through the lens of game 

theory, the choice of whether to pursue a hard line poses a dilemma for the regulator.  
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A hard line might put an unnecessary burden on the regulated organization, while a 

soft line might lead to regulatory capture (Scholz, 1991). 8 

From the 1990s on, regulation theory moved beyond the dichotomy of deterrence and 

compliance into more flexible notions of regulation (Walshe, 2003). The idea of 

responsive regulation has been an important contribution. It is founded on the view that 

regulators will be more successful if they are “benign big guns” (Ayres & Braithwaite, 

1992, p. 19) with access to a wide array of sanctions that enables them to pursue 

strategies of both persuasion and punishment. Responsive regulation presupposes the 

development of internal control systems within the organizations, and it highlights risk 

assessment as a central element in the regulatory strategy (Power, 2007). The idea is 

illustrated through the image of the pyramid of enforcement strategies. One iteration 

of this pyramid has “self-regulation” at its base and “command regulation with 

nondiscretionary punishment” at its apex. Regulatory action is thought to start at the 

base of the pyramid, and escalates up through the pyramid with ever more insistent 

enforcement strategies only if the lighter options available at the base of the pyramid 

do not secure compliance (Ayres & Braithwaite, 1992).  

The theory of responsive regulation has later been expanded into other strategies and 

labels. One of these strategies is smart regulation, which includes a broader range of 

instruments and regulatory actors, all the while keeping with the idea of the 

enforcement pyramid (Gunningham, 2010). Another strategy is really responsive 

regulation. Really responsive regulation emphasizes that the regulator must be 

sensitive to the context and outcome of regulation, including the organizational cultures 

of regulated organizations, the institutional environments in which the regulators act, 

and the performance of the regulatory regime (Baldwin & Black, 2008). It is important 

 
8 “Regulatory capture” has different meanings and connotations, such as identification or sympathy with the 
regulated industry, a wish to be employed in the industry in the future, or simply just as “absence of toughness” 
(Makkai & Braithwaite, 1992). Here, I use the term in the latter, broader sense, as describing a situation where 
the regulated organization exploits the absence of regulatory toughness to subvert the regulatory goals or steer 
the regulation in a way that is beneficial to themselves (Baldwin et al., 2011) 
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to note these are regulatory design strategies (Baldwin et al., 2011), and that real-life 

regulatory regimes combine different approaches (Gilad, 2010). 

2.2 Regulation of healthcare organizations  

Healy (2011) points to three arguments for regulating the healthcare sector: the goal of 

protecting the public, the desire to improve performance, and pressures for greater 

accountability.  

Regulation of health care can take many forms. Sutherland and Leatherman (2006) 

have introduced a taxonomy organizing regulatory interventions used in health care 

according to the focus of the regulatory activity: profession, market, and institution. 

The professional focus consists of arrangements like licensing, registering, and 

credentialing healthcare workers. The market focus refers to the government inter-

vening in the markets’ supply or demand sides. This can be done in several ways, 

including by way of antitrust legislation, requirements of compulsory reporting, and 

gag rules for providing information about specific healthcare services. The institutional 

focus consists of directive approaches, i.e. setting targets and standards against which 

organizations can be held to account, and approaches relying on external oversight and 

assessment. 

The subject of this thesis, inspection, is an external assessment scheme. External 

assessment could span activities like certification, accreditation, audit, peer-review, 

and ad hoc public investigations. Such activities are not always anchored in legislation 

or public policy. They could be voluntary activities that are initiated neither to meet 

government requirements nor to escape the potential ire of government in the future 

but rather to gain the trust of consumers. In that case it is doubtful that we could call 

this a form of regulation. External assessment is, however, part and parcel of modern 

government. In sociological terms, external assessments represent acts of inscription, 

rendering the reality manageable and diagnosable (Latour & Woolgar, 1986; Rose & 

Miller, 1992).  
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Healthcare regulation draws in unequal measures on strategies of deterrence, 

compliance, and responsiveness. The thrust of regulation activities is generally thought 

to have shifted from compliance towards responsive and reflexive regulation, though 

the extent of this shift has varied from sector to sector within health care (Leistikow, 

2018; Leistikow & Bal, 2020). Inspection always retains an element of enforcement, 

as it, by definition, is a tool governments use in order to control whether legal require-

ments are fulfilled (Åsprang, Frich, & Braut, 2015).  

Much theorizing around regulation has to do with private institutions being regulated 

by the government with the stated intention to make sure that those institutions are 

behaving in line with requirements. Or put in economic terms: The government 

intervenes in the market using regulation with the stated intention to correct market 

failures. When discussing NBHS’s inspection of sepsis care in hospitals in light of 

regulation theory, it is important to note that this is a form of regulation inside 

government (Downs, 1967; Hood et al., 1999), where a governmental body, the NBHS, 

regulates government owned and run bodies, the hospitals. This form of governmental 

self-regulation is fundamentally different from situations where the government 

regulates privately held companies. This means that we must look beyond traditional 

economic theories, which rely on assumptions of profit maximization and the oppor-

tunity of passing on compliance cost to the consumers (Konisky & Teodoro, 2016). 

 

2.2.1 Translating “tilsyn” 

Before moving on, we need a brief note on terminology. The subject of this thesis is an 

external assessment scheme that in Norwegian is called “tilsyn”, which is a term also 

used in neighboring Scandinavian countries Sweden and Denmark. I have chosen to 

translate this term into “inspection”. According to Åsprang et al. (2015, p. 228), the 

word tilsyn has no precise English equivalent but aspects of tilsyn are captured by a 
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number of English words, like supervision, inspection, control, and audit.9 Compli-

cating the attempt to translate tilsyn into English, is the Norwegian practice of naming 

supervisory authorities tilsyn, as is the case for the NBHS, whose Norwegian name is 

Helsetilsynet.10  

To unsnarl this semantic hodgepodge, we must first outline what kind of assessment 

activity tilsyn is. To do this, we will turn to a recent review of external assessment 

strategies in healthcare improvement: Shaw et al. (2019) have delineated three main 

approaches: accreditation, certification, and supervision.11 They point out four 

common features of these approaches: (1) a focus on healthcare provider organizations 

rather than individuals, (2) a focus on organizational structures and service delivery 

processes (rather than resource inputs), (3) assessment against published standards and 

criteria, and (4) an aim to improve safety and quality of care. Tilsyn checks all these 

boxes.12 The approaches are differentiated by, among other things, who performs the 

assessment and the standards used to assess the organizations. In contrast to accredi-

tation and certification, which are conducted by independent bodies in accordance with 

accreditation programs and international standards, supervision is conducted by 

 
9 Etymologically speaking, many of these words share a similar background. A literal translation of tilsyn into 
English would be “see to [it]”, while inspection is “looking into” (Inspection, 2020) and supervision is “oversee”. 

10 Other examples include Datatilsynet (The Norwegian Data Protection Authority), Mattilsynet (The Norwegian 
Food Safety Authority), and Arbeidstilsynet (The Norwegian Labour Inspection Authority). 

11 Another, related, external assessment scheme not mentioned by Shaw et al., is that of performance audit. In 
Norway, performance audit is performed on the state level by the General Auditor, and on county and municipal 
level by public or private auditors. Like NBHS’s systemtilsyn, performance audits are systems audits. There are 
however evident differences between their approaches. Performance auditors are generalist organizations not 
confined to specific sectors. Thus, performance audit within the healthcare organizations can be characterized as 
a form of out-group regulation (Hood et al., 1999). Another difference between the two approaches is that 
performance auditors arrive at audit criteria through a more flexible process than the NBHS does, having the 
opportunity to choose considerations of efficiency, or political decisions and goals, in addition to criteria derived 
from law and medical standards. Yet another difference is that inspectors have institutionalized ways of escalation 
not available to auditors (Power, 1997). Furthermore, while NBHS and other tilsyn organizations in Norway are 
government agencies, controlled (albeit at arms-length) by the executive branch, auditors are controlled by the 
legislative bodies, either at state or municipal level. 

12 I refer here to what was described in chapter 1 as proactive inspections. The first two features listed by Shaw 
et al. will not apply to all incident-related inspections, which may – though by no means always or only – focus 
on the individual personnel, rather than the organization. 
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government regulatory agencies that assess performance against standards set by 

legislation. 

Out of the three approaches that Shaw et al. laid out, supervision is the one that most 

appropriately fits the NBHS’s tilsyn. As explained in chapter 1, the Norwegian govern-

ment does not use accreditation to regulate healthcare organizations. Neither is there a 

requirement of certification of health organizations. In Norway therefore, the 

differences in governance and legal basis establishes a clear demarcation between 

tilsyn, certification, and accreditation. 

I use the term “inspection” instead of “supervision”. Even though the NBHS itself at 

times seems to prefer the term (NBHS, 2019), “supervision” can be thought to signify 

a continuous “watching over”, while I aim to denote a specific assessment process with 

defined start and end points. Opting to use the term “inspection” brings us in line with 

terminology used in Flodgren, Goncalves-Bradley, and Pomey’s systematic review 

(2016) and in research papers studying schemes similar to the sepsis inspection.13 More 

importantly, they serve different purposes. While “supervision” conveys the prescribed 

role of the regulator towards the regulated organization, “inspection” refers to the 

activity of performing an external assessment of a particular area of services. Shaw et 

al. (2019) use the term inspection in such a way, describing inspection as a method of 

assessment used within supervision schemes.14 

A working definition for the purposes of this thesis is then that [proactive] statutory 

inspection is a form of external assessment, led by the supervisory authorities, using a 

system audit methodology. 

 
13  See for instance Boyd, Ross, Robertson, Walshe, and Smithson (2018); Castro-Avila, Bloor, and Thompson 
(2019); Hovlid, Braut, et al. (2020); Hovlid, Høifødt, Smedbråten, and Braut (2015); Hovlid, Teig, Halvorsen, 
and Frich (2020); Schaefer and Wiig (2017); Toffolutti, McKee, and Stuckler (2017); Walshe (2003) 

14 There is also a close affinity between tilsyn and the Norwegian term inspeksjon (i.e. the most direct Norwegian 
translation of the English “inspection”). In fact, in the Norwegian context the usage of tilsyn as a term describing 
inspection has itself replaced inspeksjon, which historically was more frequently used (Kringen, Lindøe, & Braut, 
2015). 
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This definition allows us to identify inspection as a specific form of external assessment 

defined by its loci of control (government) and methodology (system audit). 

 

2.3 Inspections and quality improvement 

Along with providing assurance that minimum standards are met and accountability 

for levels of performance, improvement of quality and performance is a primary goal 

for healthcare regulation (Sutherland & Leatherman, 2006).15 This is, as we have seen 

in chapter 1, also an explicit goal for NBHS. The meaning of “quality improvement” 

does not only refer to achieving improved services (however such improvements might 

be measured and assessed). It hinges just as much on the efforts to make improvements. 

As a standard definition of quality improvement reads: 

the combined and unceasing efforts of everyone—healthcare professionals, 

patients and their families, researchers, payers, planners and educators—to 

make the changes that will lead to better patient outcomes (health), better system 

performance (care) and better professional development (learning) (Batalden & 

Davidoff, 2007, p. 2) 

This definition also highlights several important dimensions of “quality” itself, as the 

term is commonly used within health care. 16 It explicitly mentions the professions, the 

system of care, and the outcome. We need to understand the relationship between these 

elements if we are to understand the quality of care (Donabedian, 1988). We see here 

that this understanding of quality has a close affinity to the term “performance”, which 

has transformed a predominantly financial term to a more multidimensional concept 

encompassing elements such as quality and customer satisfaction (Pollitt, 2006). 

 
15 It should be noted that in practice, the purposes of healthcare regulation are often not clear cut: Regulation may 
also be a way of distancing the government from a regulated organization or a token political response to complex 
problems (Walshe & Boyd, 2007). 

16 According to Dahler-Larsen (2019, p. 5), it “may be futile to seek any core meaning inherent in the term 
[quality]” other than its common denominator: “Quality is positively loaded”. 
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Healthcare quality, as any form of public service quality, has to do with meeting the 

users’ needs within the requirements of good practice and in a cost-efficient manner 

(Øvretveit, 2009). 

Designing and conducting inspections with the goal of quality improvement involves 

aspects of all the three control components standard-setting, information-gathering, 

and behavior-modification. Standard-setting, or direction, has to do with communi-

cating expectations to the healthcare organizations. These are usually written 

statements in the form of standards, rules, or regulation, and they serve both to make 

the inspections fair and transparent and to be used later for information gathering and 

behavior modification (Walshe, 2003). 

Information-gathering, or detection, is perhaps the most important of the three compo-

nents when it comes to inspections. In an inspection of quality of care, we can think of 

the inspection as a quality assessment. Quality assessment can by itself be a legitimate 

goal of healthcare regulation. It also serves other purposes, for instance defining a 

baseline care, against which the healthcare organizations and other interested parties 

can measure progress in the future (Sollecito & Johnson, 2019).  

The third component, behavior-modification (or enforcement), is what the inspection 

authorities do to instigate changes in the inspected organization. According to Walshe 

(2003, pp. 210-211) it “covers everything from having a friendly word informally with 

a senior manager about a problem to fining, ‘naming and shaming’ or even delicensing 

the organization”. “Enforcement” may therefore be a somewhat misleading term for 

the process of changing behaviors. Indeed, it could be argued that all three control 

components, direction, detection, and enforcement, can affect quality improvement in 

the inspected organizations. Accordingly, we now turn to look more specifically to the 

topic of change mechanisms. 

 



  ●  Chapter 2 34

2.3.1 Change mechanisms 

Researching how inspections might lead to quality improvement, we need to identify 

the mechanisms by which they do so – i.e. the recurrent processes that link inspections 

and improvement and explain how one leads to another (Mayntz, 2004). 

Our search for such mechanisms forces us to break open the black box of what is going 

on during an inspection. Furthermore, it leads us to look at what happens inside the 

healthcare organizations. We cannot expect to uncover law-like causal mechanisms. 

As Pawson, Greenhalgh, Harvey, and Walshe (2005) have pointed out, the efficacy of 

interventions related to regulation and inspections depend on context and 

implementation and should therefore not be thought of as “magic bullets”. 

Walshe (2003) points out that even if regulation is an external approach to quality 

improvement, it relies on internal approaches in order to achieve the desired results. 

That is, while other external approaches to quality improvement like economic 

incentives and legislation can fail to consider organizational culture and mechanisms 

for organizational change, inspections often focus on the particular issues of the 

inspected organization. 

In an evaluation of the approach of England’s Care Quality Commission (CQC) to 

inspections, Smithson et al. (2018) present a framework for describing how regulation 

can affect provider performance before, during, and after inspection. The framework 

has a typology of eight mechanisms for inspection impact primarily classified by the 

type of linkage between the inspection and changes in the services provided.  

The first type of effects, anticipatory impact, refers to situations where the service 

providers implement measures to meet the regulator’s expectations in advance of 

inspections. Anticipatory impact may represent genuine improvement efforts that seek 

to make substantial improvements to patient care, as documented in a study from 

Norway (Schaefer & Wiig, 2017) where inspectors reported that sometimes the 

organizations started improvement efforts already when they received the letter 

informing about upcoming inspections. Anticipatory effects may also represent efforts 

to “game” the system, where the focus is merely on meeting requirements rather than 
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improving services (Bevan & Hood, 2006). Strategic behavior is to be expected when 

any indicator linked to organizational output is presented as a goal or a target. 

According to what is known as “Goodhart’s law”, a measure that becomes a target 

ceases to be a good measure (Strathern, 1997).17 In other words: Those whose actions 

are assessed according to the score of the target measure tend to engage actively in 

ways to influence that measure. An example of gaming comes in a study from England 

that found an apparent rise in level of cleanliness in hospitals in the months leading up 

to announced inspections of hospital cleanliness by CQC (Toffolutti et al., 2017). 

Shortly after the inspections, the levels of cleanliness dropped back to normal. The 

authors suggest that this pattern implies that the hospitals engage in a form of gaming, 

where staff members make special efforts when they know they are being inspected. 

Smithson et al. identify three impact mechanisms that are related to the direct 

interaction between the regulator and service provider. Directive impact is the result of 

enforcement actions taken by the regulator, such as requiring the service provider to 

act in a specific way. Organizational impact covers the organizational developments 

that do not come about from specific directions from the regulator but rather from the 

providers’ reflection and analysis following inspections. Health care is complex, often 

marked by a high degree of uncertainty and dependent on interaction between different 

individual actors (Plsek & Greenhalgh, 2001). The types of organizational 

developments that can come about following inspections include changes in internal 

team dynamics, leadership approaches, and organizational culture. Relational impact 

has to do with the relationship between the inspection teams and the management and 

staff at the service providers. This is described as a “social process” where informal or 

soft actions impact the providers. 

The last four impact mechanisms described by Smithson et al. are not related to the 

direct contact between the regulator and the service provider. Informational impact 

 
17 Writing within the field of monetary policy, Goodhart (1981) argued that once it has been chosen for control 
purposes, any indicator will tend to break down, meaning that the observed statistical regularities associated with 
the indicator will cease to exist. Hence, this mechanism or “law” does not necessarily predict deceitful “gaming” 
of the target, it merely states that the validity of the measure is influenced by its use as a target. 
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refers to the effect of publicizing information about the performance of the service 

provider. Such information can for instance be picked up by the media and influence 

the public’s perception of the service provider. A related effect is stakeholder impact 

where other stakeholders take action or interact with the service provider as a result of 

inspections. Lateral impact refers to inter-organizational interactions such as service 

providers learning from each other through sharing information in networks. The last 

category, systemic impact, happens when aggregated findings from inspections are 

used to instigate systemic changes across multiple service providers. 

Though there are grey areas between the eight mechanisms in this framework, organi-

zational and relational impact are the ones that receive most attention in this thesis. In 

their narrative review of research on change in healthcare organizations subject to 

external assessment, Hovlid, Braut, et al. (2020) explore such mechanisms further. 

They point to guidance from the inspection team on how to follow up inspection 

findings as a way the inspection team can help facilitate improvement (see for example 

Benson, Boyd, & Walshe, 2006). However, Hovlid, Braut, et al. argue, the findings 

must be perceived as valid and reliable by the relevant stakeholders, for instance by 

focusing on practice-specific issues (Campbell, Chauhan, & Lester, 2010) and using 

terms and concepts that professionals understand (Åsprang et al., 2015). Ensuring the 

clinicians’ “ownership” of indicators can be crucial (Collopy, 2000). 

The emphasis on valid and reliable findings echoes an important theme in quality 

improvement research and practice. Measurements have become a cornerstone of 

quality improvement and a rallying point for regulatory approaches of all kinds 

(Berwick, 1998). The rationale behind setting measurable targets is that they direct 

attention towards objectives, and that they are thought to lead to greater persistence and 

foster commitment to reaching the objectives (Sutherland & Leatherman, 2006). In 

practice, healthcare and public services are flush with surrogate indicators that are only 

problematically related to the goals that the organizations are meant to achieve (Lipsky, 

2010). The search for better indicators involves several steps, including finding the 

indicators that are the best predictors of risk to patients, exploring impacts of different 
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scoring systems, and finding ways to link quantitative and qualitative information 

(Bardsley, 2017). 

While inspections formally address the executive chain of command in organizations, 

the relational impact implies that the inspections can impact staff as well as 

management. One reason why this is the case in inspections of healthcare 

organizations, may be that these organizations often have strong professional groups 

that resist managerialism (Walshe, 2003). To overcome challenges such as this, the 

inspection team should have good communication skills and knowledge of the 

inspected area (Arianson, Elvbakken, & Malterud, 2008; Walshe & Phipps, 2013).  

These arguments point to the important role organizational culture plays in quality 

improvement (Braithwaite et al., 2010). When a group engages in shared learning and 

problem solving, beliefs and values come to be taken for granted (Schein & Schein, 

2016). Beliefs and values are at the heart of quality improvement, as a key issue in 

quality improvement is how to convince people who are either recalcitrant or 

preoccupied with other tasks to join forces and devote their time to the improvement 

effort. Hovlid, Braut, et al. (2020) maintain that the inspections can contribute to 

enhancing communication about clinical work and, hence, the understanding that the 

people within the organization have of the clinical system and its interdependencies. 

Knowledge of the clinical system and interdependencies can then be the foundation of 

the planning and implementing of systemic improvement measures. 

 

2.3.2 Measuring the effects of inspection 

Pointing to the influx of quality assessment techniques that had taken place in health 

care in the 1990s, Brennan (1998, p. 710) stated that it was critical to find the answer 

to the following question: “Is there measurable evidence that regulation is working to 

improve the quality of health care?” When we look at the state of research into health-

care regulation more than 20 years on, this question still seems pertinent.  
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An important point of reference is a systematic review of external inspection conducted 

by Flodgren et al. (2016). This is a high-quality review18 focusing on the effects of 

inspections in improving care and patient outcomes. Noting the lack of methodically 

robust studies within this area, Flodgren et al. conclude that it is unclear whether 

inspections can improve professional practice and health outcomes. This conclusion is 

supported by Castro (2018). Reviewing the effects of external assessment as reported 

in 90 individual studies, including observational and quasi-experimental ones, she 

found that evidence of the effects of inspection and accreditation remains uncertain.  

Newer studies have not been able to shake the picture painted in the aforementioned 

reviews regarding the effect of inspections on quality of care or patient outcomes. Two 

studies from the Netherlands by Wesselink and colleagues have assessed the effects of 

inspections using randomized controlled design. Investigating changes in the provision 

of smoking-cessation counseling by midwifery practices, Wesselink et al. (2014) found 

that their primary outcome measure, the use of a specific smoking-cessation 

intervention strategy, improved significantly after the inspection authorities had set a 

deadline by which all practices should comply with specific professional norms. 

However, they did not find significant effects on the use of the strategy following 

assessments by the inspection authority. The second study (Wesselink, Lingsma, 

Ketelaars, Mackenbach, & Robben, 2015), which was of diabetes care provided in care 

groups, found that neither care processes nor health outcomes improved following the 

inspections.  

Three recent studies, using data on the effects of CQC inspections in England from the 

time period 2012/2013 – 2016, did not find significant effects, either. One of these 

studies used the comparatively robust method of controlled interrupted time series 

(Castro-Avila et al., 2019). This study found no positive effects of inspections on the 

rate of pressure ulcers and falls with harm in hospitals. In the second study (Allen, 

Walshe, Proudlove, & Sutton, 2019), the authors developed indicators of performance 

 
18 Teetering on the brink of infinite regress, Castro (2018) assesses the quality of systematic reviews assessing 
the qualities of studies assessing the quality of inspections and accreditations assessing the qualities of healthcare 
organizations. Flodgren et al. (2016) was the highest scoring out of seven systematic reviews. 



Theory and previous research  ●  39 

for emergency departments. The researchers then compared performance with 

inspection ratings for acute hospitals, and they studied changes in performance from 

before to after the inspections. They found no association between performance and 

hospital rating, and no effect of the inspections on performance. The third study 

investigated inspections of maternity sites, using a similar method (Allen, Walshe, 

Proudlove, & Sutton, 2020). They found no clear evidence of any association between 

performance and inspection ratings, or of improvement in maternity sites that had 

received a poor rating, leading the authors to call into question the validity and 

reliability of the inspection ratings. 

Though previous research has found little to suggest that inspections have an effect of 

improving patient care and patient outcomes, we should be careful with ruling out such 

effects altogether. Inspections are complex interventions, and their effectiveness 

depend on the context in which they are conducted and how they are planned and 

carried out (Brubakk, Vist, Bukholm, Barach, & Tjomsland, 2015). Furthermore, 

studies investigating effects run into the problem of “spillover-effects”, where the 

inspection benefits those service providers who are not inspected as well (Wesselink et 

al., 2015). This would be an example of what is referred to as lateral impact in the 

framework of Smithson et al. (2018). 
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3. Research aims 

This thesis is a part of a research project that examines the associations and links 

between external inspections and improvements in healthcare organizations (Hovlid et 

al., 2017). As described in the preceding chapters, quality improvement is an important 

goal of regulation and inspection schemes in health care. But though we have theo-

retical models describing how inspections might bring about improvement, there is still 

far from conclusive evidence to determine whether these theoretical suppositions bear 

out in practice.  

The aim of this thesis, then, has been to find out if inspections of healthcare 

organizations can lead to improved work processes and health outcomes for patients, 

and to explore the mechanisms that link external inspections and internal improvement 

efforts. This overall research aim has been operationalized into three main research 

questions.  

First, we needed to gain an understanding of the potential problems related to quality 

in the emergency departments and whether the inspection succeeded in targeting the 

quality problems appropriately. Having an overview of time to diagnosis and treatment 

would give a baseline from which we could study the effects of the inspection. Further-

more, assuming that the effectiveness of an inspection is related to the validity of its 

assessment, we wanted to find out whether the indicators for diagnosis and treatment 

were inherently associated, i.e., that time to treatment could be expected to improve if 

time to diagnosis improved. If documented, such associations could improve our under-

standing of how the inspection worked. Thus, the first research question was 

formulated: 

Research question 1: Are the care processes evaluated in the inspection 

relevant for assessing the quality of care in the emergency departments, and 

what can the care processes tell us about the performance of the emergency 

departments on a systemic level? 



  ●  Chapter 3 42

Second, given that previous research has come to uncertain conclusions regarding 

inspection effects, we wanted to find out if the sepsis inspection was able to affect these 

care processes and patient outcomes in a positive way: 

Research question 2: How have the inspection affected the performance 

indicators for diagnosis and treatment of sepsis, and for patient outcomes?  

Finally, we found that it was important to get a better understanding of how the 

inspection worked. Answering research question 2 would only provide us with an 

estimate of the strength of the association between inspections and improvements. We 

additionally sought to explore the mechanisms by which the inspections could have 

affected improvement processes in the inspected hospitals. This would entail under-

standing how the inspection was implemented, what the circumstances of that 

implementation were, and how the involved actors reasoned: 

Research question 3: What is the role of inspections in bringing about 

improvement efforts in the emergency departments?  

Each main research question was addressed in a separate study using data collected and 

generated from the sepsis inspection. For the first two studies, quantitative data and 

analytical approaches were used, while the third study used a qualitative approach. The 

research aims for the quantitative studies were operationalized according to the specific 

performance indicators used in the inspection, while the qualitative study was guided 

by a more open-ended and explorative research aim, as shown in Table 1. 
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Table 1 Overview of the three studies 

 Study 1 Study 2 Study 3 

Title “Early diagnosis of sepsis 
in emergency depart-
ments, time to treatment, 
and association with mor-
tality: An observational 
study.” 

“Effects of external 
inspections on sepsis de-
tection and treatment: a 
stepped-wedge study with 
cluster-level 
randomisation.” 

“Promoting leadership 
and quality improvement 
through external ins-
pections: a focus group 
study” 

Aim(s) of 
the study 

 To assess the 
timeliness of 
diagnostic procedures 
for recognizing sepsis 
in emergency 
departments 
 

 To estimate associ-
ations between diag-
nostic procedures and 
time to antibiotic 
treatment, and to 
estimate associations 
between time to anti-
biotic treatment and 
mortality 

 

 To evaluate the 
effects of external 
inspections on 
hospitals’ clinical 
processes for de-
tecting and treating 
sepsis 
 

 To evaluate the 
effects of external 
inspections on length 
of hospital stay and 
30-day mortality. 

 To study how external 
inspections may foster 
clinical improvement. 

Design Cross-sectional Stepped wedge Focus group 

Data 
/sample 

1559 patient records from 
24 hospitals 

7407 patient records from 
24 hospitals. 

12 focus group interviews 
with a total of 47 par-
ticipants from 4 hospitals 
and 4 inspection teams 
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Though this thesis is a retrospective assessment of the output and outcome of a specific 

government intervention, it should not be considered an across-the-board evaluation of 

the sepsis inspection.19 Whereas it certainly evaluates aspects of the inspection, we 

have not operationalized evaluation criteria based on NBHS’s stated goals of the sepsis 

inspection. Nor have we studied the process from the inspection’s inception until its 

end in the manner of a process evaluation. 

I consider this thesis to be a form of case study where the goal is to explore, describe, 

and explain how the phenomenon of inspections is related to quality improvement. The 

sepsis inspection, then, is a case of statutory inspections (as defined in section 2.2.1, a 

form of external assessment, led by the supervisory authorities, using a system audit 

methodology). This makes for a relatively specific type of intervention, which in the 

Norwegian context follows specific guidelines for conducting and reporting the 

supervision.  

The research project did not influence which theme or area NBHS should prioritize, 

and the research project was launched at a time when the sepsis inspection seemed as 

a suitable candidate. Given that the project was intended to assess a nation-wide NBHS 

inspection, the choice would always be limited to one or two active inspection 

campaigns. It is nonetheless a fitting case that provides us with the opportunity to 

operationalize and assess changes in care processes and patient outcomes. (The merits 

of choosing the sepsis inspection as the theme of this research project is discussed 

further in chapter 6.) 

In the next chapter I will go on to explain the overall research design and the details of 

the data collection and analyses in the three studies.  

 
 

 
19 Evaluation can be defined as a “careful retrospective assessment of the merit, worth, and value of 
administration, output, and outcome of government interventions, which is intended to play a role in future, 
practical action situations”.  (Vedung, 1997, p. 3) 
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4. Methods and materials 

Built from the ground up, this chapter starts with the philosophical foundations of the 

thesis. I then present the overall research strategy, describing the overall case study 

framework of the thesis and presenting the stepped wedge approach that has guided the 

research. Next, I describe the nuts and bolts of how the data have been collected, before 

moving on to detail the analytical approach of the three studies. 

4.1 Philosophical foundations 

I believe methodology should not be used as a synonym for a method or a technique. 

Rather it refers to the systematic investigation of the reasoning applied to a field of 

study (Moses & Knutsen, 2012). Therefore, any discussion of methodology can 

potentially extend into an investigation of the ontological and epistemological under-

pinnings of scientific claims. 

Before diving into further philosophical ruminations, I must explain my point of 

departure: I regard the sepsis inspection to be an organizational intervention. Though 

it assesses clinical care, the inspection also touches on organizational issues within the 

emergency departments. Furthermore, the mechanisms of the inspection – some of 

which I have described in chapter 2 – are organizational: In order to improve, it is 

necessary to make organizational changes. Therefore, the thesis is ultimately grounded 

in social, rather than clinical, science.  

In this project, I claim a paradigmatic position somewhere in the middle of positivism 

and constructivism, in the vicinity of realism. Realism holds that the even though the 

social world includes knowledge itself, and thus cannot exist independently of 

knowledge, it should not be conflated with our experience of it (Sayer, 2000). That is, 

I ontologically accept the existence of a real world independent of our experience of it, 

though I concede that there are many layers to this reality, and that, epistemologically, 

my access to it is highly complicated (Moses & Knutsen, 2012).  
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For realists it is permissible to use the same methods as natural scientists. However, 

social science must operate in a double hermeneutic (Sayer, 2000). This means 

accepting the constructivist position that in social science, the object is a subject 

(Flyvbjerg, 2001), and that social interaction is contingent and open-ended (Bourdieu, 

1977). Furthermore, it requires appreciating that social science is often preoccupied 

with interpretive understanding (verstehen) rather than explaining (erklären), the 

former being “a linguistic matter of grasping the content of familiar and unfamiliar 

forms of life” (Giddens, 1995, p. 240). 

Subscribing to this realist philosophy, I sympathize with the research agenda 

represented by the realist slogan “what works for whom in what circumstances … and 

why” (Pawson, 2013, p. 15). In this thesis, this methodological agenda is corollary to 

an appreciation of the context-dependency and contingency of inspections and the need 

for a holistic understanding of the linkages between inspection and improvement. 

 

4.2 Research strategy 

As mentioned in chapter 3, I consider it useful to think of the thesis as a case study 

where the sepsis inspection represents a case of statutory inspections of healthcare 

providers. The project utilizes a mixed methods approach with a stepped wedge design 

implementation of the inspections at its core.  

4.2.1 Case study 

Case studies are sometimes seen as a subset of qualitative research methods (George 

& Bennett, 2005). Under this definition the present project would not be considered a 

case study, as it is centered around the collection and analysis of quantitative data. 

When using the term case study, I instead follow Yin (2018), who argues that case 

studies can include (and even be restricted to) quantitative data. According to Yin, the 

case study is “an empirical method that investigates a contemporary phenomenon (the 

‘case’) in depth and within its real-world context” (p. 15), and the inclusion of different 

forms of data is central to the case study design. We have chosen an approach where 
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we collected quantitative and qualitative data concurrently, and then performed a 

connected mixed methods data analysis where the qualitative analyses were built on 

what we had learned from the quantitative analyses (Creswell & Plano Clark, 2011). 

This provides both a quantitative vantagepoint for assessing the association between 

inspections and changes in care processes and patient outcomes, and a qualitative 

vantagepoint for understanding how the inspections and changes in processes and 

outcomes are linked. 

It is necessary to interject that I describe the three studies along with the synopsis as 

one study. Against this conceptualization one could argue that what we have is really 

three separate studies within a research project, and that the synopsis is a synthetization 

of the studies. This could call into question the usage of both the terms case study and 

mixed method. Though this is a reasonable objection, I find the usage of both terms 

warranted: The studies have been guided by a common research aim and the quantita-

tive and qualitative data are collected simultaneously and intended to be comple-

mentary to each other.  

An important step in describing a case study is defining and bounding the case (Yin, 

2018). As explained above, we are dealing with a case of statutory inspections. It is 

naturally bounded by the theme of the inspection and the timeframe in which it was 

being conducted (2016 – 2018, with the earliest quantitative data dating back to 2014). 

Embedded in the case of the national sepsis inspection (the first level) are units of 

analysis on lower levels. One could think of the work of each of the six inspection 

teams on a regional level as a second level and of the inspections at each of the 24 

hospitals as a third level. Comparing and contrasting each of the within-case subunits 

thus can give valuable information about how the inspections worked. This analytical 

approach is used in study 3, though the design stops short of a full-out comparative 

case study.  
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4.2.2 Stepped wedge 

The stepped wedge cluster randomized trial (SW-CRT) design is a form of crossover 

cluster randomized trial (CRT) where clusters cross over between control and treatment 

at different time points (Hussey & Hughes, 2007). First conceived of in the late 1980s 

(The Gambia Hepatitis Study Group, 1987), and only used a handful of times until the 

mid-2000s, the stepped wedge design is a fairly recent research design (Brown & 

Lilford, 2006).  

Let us untangle the disparate elements of the stepped wedge approach. “Cluster 

randomization” refers to the data sampling strategy. It means that randomization occurs 

at the cluster or group level, not at the level of the individual observations.20 An 

example of cluster randomization would be to randomly select schools from a list of 

all the schools in a district and subsequently include every student from those schools 

in our sample. In a CRT, the treatment is administered to all observations or individuals 

within a cluster. If we introduced pancakes for lunch at half of the schools in our 

imaginary CRT, this would be a parallel CRT where the pancake schools (group A) are 

treatment clusters, and the other schools (group B) are control clusters. If we were 

interested in psychological well-being, we could let the students fill out questionnaires, 

thus measuring the effect of the cluster-level pancake intervention on the student level. 

The results would have to be obtained from all control and trial clusters at two points 

in time, before and after the pancake lunches were introduced. 

Piggybacking on the previous example, suppose we had second thoughts about serving 

pancakes to only half of the schools, due to ethics or fear of irate students retaliating 

against us. We could choose to forgo the parallel design in favor of a crossover design. 

After a couple of weeks of pancake lunches, we would switch around21 so that the trial 

clusters become control clusters and vice versa. Now, students in group B schools are 

being served pancakes while students in group A schools are back to the plain, 

 
20 The stepped wedge design has also been used in non-cluster trials where randomization of the treatment 
sequence is done at the individual level (Brown & Lilford, 2006). Here, I will only consider the cluster variant. 

21 Often, a “washout” period between is introduced treatment periods so that the effect of an intervention does 
not contaminate the subsequent measurements (Hussey & Hughes, 2007). 
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nutritionally adequate lunches. This way, all clusters are included in the study as both 

control and treatment groups. 

In stepped wedge designs, like other crossover designs, all clusters are both control and 

treatment groups. However, whereas the traditional crossover trial has two time 

periods, one where group A receives the treatment and one where group B receives the 

treatment, the stepped wedge has multiple treatment periods (Hussey & Hughes, 2007). 

At the start of the trial, no clusters have received the treatment. Then, the clusters 

receive treatment one at a time in a randomized sequence. At the end of the trial, all 

clusters have received the treatment (Hemming, Haines, Chilton, Girling, & Lilford, 

2015). Once again using our imaginary pancake CRT as an example, we start out with 

no one getting pancakes. Then we introduce pancake lunch to one randomly selected 

school each week until all the schools are serving pancakes. 

Lawrie, Carlin, and Forbes (2015) give a formal definition of the stepped wedge design 

as (1) having at least three periods; and having each cluster (2) starting in control 

condition, (3) ending in treatment condition, and (4) changing from control to treatment 

exactly once. Within this definition, however, we can find different varieties of stepped 

wedge designs, and it has been suggested that the stepped wedge is not so much a 

specific study design as a family of designs (Haines & Hemming, 2018). One feature 

that distinguishes different types of stepped wedge models, is whether measurements 

are taken at each step or not. If we measured the happiness of all students, pancake 

eating or not, each week throughout the entire trial, we would have a complete stepped 

wedge design. If we on the other hand only measured their happiness the week they 

first received the pancakes and the week before that, we would have an incomplete 

design (Hemming, Lilford, & Girling, 2015). Stepped wedge designs also differ by 

how data on subjects are obtained. If we handed out questionnaires to the same students 

every week, we would have a cohort stepped wedge design. If we rather recruited a 

random sample of students for each round of questionnaires, we would have a cross-

sectional stepped wedge design (Barker, McElduff, D'Este, & Campbell, 2016). 



  ●  Chapter 4 50

The stepped wedge is a study design that is especially suited for evaluating the effects 

of service delivery interventions. Hemming, Haines, et al. (2015, p. 1) describe it as a 

“a pragmatic study design that reconciles the constraints under which policy makers 

and service managers operate with the need for rigorous scientific evaluations”. Three 

specific advantages bear mentioning here: First, if it is practically, ethically, or 

politically untenable to withhold the intervention from parts of the population, the 

stepped wedge ensures that the intervention reaches all clusters. Second, if it is not 

possible to treat all clusters simultaneously, it allows for a systematic and, by way of 

randomization, ethically justifiable principle of administering the intervention. Third, 

the stepped wedge is a suitable alternative to cluster crossover designs if it is impossible 

to reverse or cancel the effect of the treatment. 

The sepsis inspection fit all three criteria above. First, it was not possible to include 

hospitals as mere control clusters; all hospitals from where we collected data had to be 

included in the inspections. The sheer cost of on-site, manual assessment of thousands 

of health records made it impossible for us to do this work on our own. We therefore 

relied on the inspection teams to collect and analyze data from the health records of 

individual patients. The inspection teams collected these data to use as evidence for 

their inspection and we “inherited” the data for use in our research project.  

Collecting data for the research project only would not be possible for the inspection 

team. The inspection authorities are expected to follow up instances where patients 

have not received care that meets the legal requirements. This is a specific ethical 

obligation,22 the effect of which is that the inspection authority cannot start investi-

gations without the recourse to formal reactions. If the inspection authorities were to 

collect data merely to produce a control group for the inspection and they ended up 

addressing findings of nonconformity to the hospital, this would be tantamount to 

inspecting, i.e. treating, the control group. 

 
22 The framing of this ethical obligation with its emphasis on legality is due to the importance of rights-based 
legislation of healthcare in Norway (see 1.1). 
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Second, it was also impossible to inspect all hospitals simultaneously. National 

inspections are spaced out in time because of the practical difficulties in scheduling a 

specific time when all inspections should start. In the sepsis inspection, inspectors in 

“late” inspections seconded with those teams that performed the inspections earlier. In 

addition, some inspectors and medical experts participated in more than one inspection 

team. 

Third, the intervention cannot be designed as a two-way crossover trial where half of 

the hospitals start in a “treated” state and then switches to “untreated” for the post-

measurements. It is obviously impossible to reverse the effects of an inspection. The 

lessons learned and actions taken after an inspection will not be wiped from memory, 

nor should they. On the basis of these arguments, it was therefore decided that the 

stepped wedge was the best available study design for assessing the effects of the 

inspection. 

4.3 Collecting and generating data 

The plan for performing the inspection and collecting the data was conceived in a 

collaboration between the research project and NBHS.  

4.3.1 Shaping the wedge 

Ensuring a wide geographical inclusion in the sepsis inspection was an important 

consideration for NBHS. Based on counties and health authority areas, they first 

designated six geographic regions: Northern Norway, Central Norway, Western 

Norway, Southern Norway, Eastern Norway, and the capital region. The inspections 

were rolled out to 24 hospitals: four hospitals for each region. All hospitals were either 

government owned or government funded, and all had responsibility for emergency 

care within their given geographical area. The County Governors chose which hospitals 

to inspect, using size as the main inclusion criterion. The inspected hospitals thus 

included all university hospitals and all regional hospitals, as well as a selection of 

smaller local hospitals. 
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For each region, an inspection team was put together, consisting of a team leader and 

two or three other inspectors from the County Governors’ offices. The representatives 

from the County Governors had formal training and background either from medicine 

(primarily as physicians or nurses) or from law. Each team also included a senior 

consultant physician with specialized knowledge in diagnosing and treating patients 

with sepsis. The senior physicians were handpicked experts whose regular work were 

in a hospital outside of the region the team operated within. For 15 of the inspections, 

one or two representatives from other County Governors’ offices were seconded to the 

inspection team as observers. 

The period from April 2016 until March 2017 was divided into six time periods of 

around two months each. These time periods were the steps of the stepped wedge. The 

regional teams were randomized to be assigned to one step each, within which they 

were to conduct inspections at four hospitals within the region. 

 

4.3.2 Collection of quantitative data 

The sampling was conducted sequentially rather than randomly. For each inspection, 

samples of health records were collected from lists of the most recent 250 eligible 

patients up to a specific date, referred to as P0, P1, P2, and P3. P0 included patients up 

until a common cut-off date, October 1, 2015. The other three lists used cut-off dates 

relative to the date of the inspection for each hospital. P1 had the inspection start as its 

cut-off date, while P2 and P3 had the dates of the two follow-up visits, respectively 8 

and 14 months after the initial inspection.  

To identify eligible patients, the Norwegian Patient Registry was searched for patients 

discharged with an International Classification of Diseases, Tenth Revision (ICD-10) 

diagnostic code commonly used to classify sepsis and infections (appendix 1 to study 

1). The health records for the corresponding admissions were accessed by the 

inspection teams. Eligibility was determined using information in the health records 

about the clinical status of the patients at the time of admission. Following the 

established definition that was used at the time of the development of the protocol 
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(Levy et al., 2003),23 we used as criteria suspected infection together with two out of 

four systemic inflammatory response syndrome signs (SIRS) (see 1.2.1). We did not 

include elevated leukocyte counts, because the results of the blood works often would 

not be ready when the physicians performed their initial diagnose.  

The inspection team enrolled patient records into the primary journal review until they 

reached a goal of 33 patients per sample. Later, NBHS researchers would draw a secon-

dary sample of 50 additional patients from the same list for an extra journal review. 

The primary sample would be used to assess differences in process measures from 

before to after inspection, while the primary and secondary samples would be used 

together to assess patient outcomes. The number of electronic health records to be 

included was arrived upon using a program developed by Hemming and Girling (2014) 

for power calculation in stepped wedge designs. According to the calculations, the pri-

mary sample of 33 patients per cluster would enable detection of a 15 percentage points 

difference in completion of a dichotomous process measure (from a starting point of 

50%). Combined, the primary and secondary samples would detect a 7 percentage 

points difference in mortality (from a starting point of 15%).24 

Within a given time period, the number of patients with sepsis varies between hospitals 

and regions, primarily because of differences in hospital size. Hence, the uptake time 

for each date–hospital dyad would vary.25 Figure 2 shows an overview of the P0 to P4 

uptake times for the six regions. 

 
23 Since the early 1990s, there has been three major international conferences, each one spawning a new 
consensus definition of sepsis. The definitions are reported in Bone et al. (1992), Levy et al. (2003), and Rhodes 
et al. (2017), and are colloquially referred to as sepsis 1, sepsis 2, and sepsis 3, respectively. The present study 
was planned before the sepsis 3 definition was accepted and disseminated. Changing sepsis definitions is by no 
means a novelty. The term sepsis comes to us from the ancient Greek [σηψις], which referred to some form of 
dangerous putrefaction.  Sepsis was the opposite of but related to pepsis, which was a helpful process of 
maturation or fermentation. See Aristotle’s Generation of Animals (trans. 1910) and Majno (1991). 

24 The calculations were based on the planned study design pattern with four data collection time points per 
hospital and specified as an incomplete stepped wedge design with binomial comparison, a significance level of 
.05, a power of .8, and an estimated intra cluster correlation of .05. Further details are available in the study 
protocol (Hovlid et al., 2017). 

25 In some lists, records of patients with admission dates extending beyond the cutoff date had been included. If 
these records had been enrolled into the record review, we tried to reclassify the patient to the appropriate time 
span. 
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Figure 2 Uptake times by regions.Each bar represents the duration from first patient 
admission to last patient admission of a date–region dyad. The fill color of the bars indicate 
the time point of each sample: p0 (red), p1 (green), p2 (purple), and p3 (blue).  

 

Both the primary samples collected by the inspection teams and the secondary samples 

collected by the NBHS researchers included information about admission and dis-

charge dates, national identification number, and information about presence of organ 

dysfunction. The inspection teams recorded information on forms that later were 

digitized via Epi Info (CDC). The NBHS researchers recorded the information directly 

into Epi Info. 

Though parts of the data extraction perchance could have been automated, NBHS opted 

for manual retrieval. The reason for this is that the data were retrieved from 24 different 

hospitals, each with their own technical implementation of the nationally mandated 

electronic health record system. Automating the data retrieval would pose technical 
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difficulties, and the time saved by automatic retrieval could potentially be outweighed 

by the time needed to design and verify such a retrieval. 

Extracting data from the patient records called for great fastidiousness, as the 

inspection teams would use the sampled records to document any nonconformities. 

Assessments of individual health records could be contested by the emergency de-

partment management or staff. The inspected hospitals had access to the data collected 

by the inspectors, and they were able to verify the data if they wished to do so. If a 

nonconformity had been shown to be unsubstantiated, the authority and legitimacy of 

the inspection teams could be undermined. It was therefore in the best interest of the 

inspection teams not to be careless in their retrieval of data. 

Data on comorbidity and 30-day mortality were provided from the National Patient 

Registry, based on the patients’ national identity number and date of admittance.  

I combined data from the EHR reviews and the National Patient Registry using 

Microsoft Access. I subsequently assessed the data quality in Stata, ensuring that they 

were correctly formatted and within valid ranges. Duplicates were deleted, keeping the 

first admission of patients who had been admitted more than once. I then recoded the 

data for use in the analyses and created variables for year of admission and seasonality. 

For the data used in study 3, I developed a Stata code for extracting age and sex using 

the national identity number, and I calculated length of stay using admission and 

discharge dates.  

 

4.3.3 Focus-group interviews 

When selecting which hospitals to conduct focus group interviews in, we followed a 

logic of quota sampling (Patton, 2015). We chose one hospital for each of the six 

regions where the inspections have been performed, so that hospitals across the whole 

of Norway were represented. For each hospital we ran two focus groups: 

 employees working within the emergency department who are involved in the 

diagnosing and treating of patients with sepsis 



  ●  Chapter 4 56

 hospital leaders/managers who are responsible for the emergency department or 

other units involved in treating and diagnosing patients with sepsis 

The groups were recruited via a contact person from their hospital – typically the leader 

in charge of quality management at the hospital level. The contact person would 

schedule the interview with the leaders who had responsibility either directly for the 

emergency department or for services involved in the tasks of diagnosing and treating 

patients with sepsis in the emergency department. Usually, the contact person would 

then recruit nurses and doctors (including residents) working in the emergency 

departments for the clinician focus groups on the basis of suggestions from the 

managers. The number of participants in the clinician and manager focus groups varied 

from interview to interview. In some cases, some participants had to cancel on short 

notice in order to tend to other pressing tasks. 

Along with the interviews at the hospitals, we also performed interviews with all six 

inspection teams that have carried out the sepsis inspection. For these interviews, we 

aimed at convening the whole inspection team, though scheduling conflicts sometimes 

prevented one or two of the team members from participating. 

For each hospital/inspection team, we conducted two focus-group sessions. One 

interview immediately before the first inspection at the hospital, and one from 8 to 12 

months later. We aimed at including those who had participated in the first session to 

join the second, but due to scheduling and turnover this often proved difficult. 

The task of interviewing was delegated to three interviewers, including myself. For 24 

of the 36 interviews, two interviewers were present. I participated in 15 of these 

interviews. For the remaining 12 interviews, I was the only interviewer. We applied a 

semi-structured and open-ended interview guide, specifically adapted for each of the 

three groups. In developing the interview guides, we were informed by a theoretical 

framework of mechanisms of change in organizations subject to external assessment 

(see chapter 2). The focus-group sessions varied both in terms of the topics that were 

covered and in terms of the length (from 50 to 120 minutes). 
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A comment is warranted here about the difference between face-to-face and virtual 

interviews. Three interviews were conducted through group conference calls. Virtual 

interviews have their advantages. They provide access to geographically isolated and 

dispersed participant groups, and they can be cost-effective (Braun & Clarke, 2013). 

This was the reason why we chose to use group conference calls. For one interview it 

was not possible to convene the whole focus group to a physical meeting. The two 

other interviews would require arranging two separate trips, each taking at least two 

full days, on a short notice. However, teleconferencing raised a new set of challenges 

to the interview situation. It required more intentive listening in the absence of body 

language and visual clues. Also, the sound quality wound up to be poor in two of three 

interviews, mainly due to technical difficulties, occasionally making it difficult to dis-

tinguish between the different speakers. This made it harder to nudge the inactive 

participants to join the conversation. Working over a conference line, you also need to 

be careful when uttering monosyllabic hums that are intended to show the speaker that 

you are in fact following along. Such utterances can be construed as an interjection or 

a question that has been clipped due to signal loss. Consequently, the speaker, to a 

degree, loses the comfort of confirmation from the interviewer/facilitator. Comparing 

the transcripts from the teleconference interviews with those of the live interviews, I 

found the interviewee contribution to the dialogue to be shorter in the teleconferences.  

 

4.4 Quantitative instruments 

The quantitative data were primarily analyzed in studies 1 and 2, but we also used the 

quantitative data to aid in the case selection for study 3. Table 2 presents the variables 

used in the three studies related to admission information, patient background, and 

patient health status.  
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Table 2 Patient background information and health status 

  Study 

Variable Data source* 1 2 3 

Hospital EHR x x (x) 

Admission date (calendar date or year) EHR x x  

Admission pre- or post-inspection EHR  x (x) 

Age (in years) EHR/NPR x x  

Sex (male/female) EHR/NPR x x  

Presence of organ failure† EHR x x  

Comorbidity‡ NPR x x  

* EHR = Electronic health records, NPR = National Patient Registry 

† Organ failure was defined as fulfilling one of the following criteria at arrival to the emergency 

department: oxygen saturation <90% or PaO2/FiO2 <40 kPa, altered mental status, urine output <0.5 

mL/kg/hour or increase in serum creatinine >50 micro mol/L, international normalized ratio >1.5 or 

activated partial thromboplastin time > 60 seconds, platelet count < 100 or 50% reduction in previous 

three days, serum bilirubin >70 mmol/L, serum lactate >4 mmol/L, blood pressure <90 systolic, 

mean arterial pressure <60, or fall in mean arterial pressure >40 mm Hg. This definition was based 

on guidelines from Norwegian Directorate of Health (2018) and international guidelines (e.g. 

Dellinger et al., 2013). 

‡ Charlson comorbidity index (Charlson, Pompei, Ales, & MacKenzie, 1987) 

 

The data on measures of care delivery were collected by the inspection teams (see 4.3.2 

above). NBHS had prioritized which care processes to include based on international 

guidelines (e.g. Dellinger et al., 2013; National Institute for Health and Care 

Excellence, 2016) and advice from experts. The measures of care delivery were all 

coded as dichotomous variables, indicating whether the process had been completed 

(or completed within the prescribed time limit) or not. Table 3 gives an overview of 

the measures of care delivery used in the studies. 
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Table 3 Measures of care delivery 

  Study 

Variable Data source* 1 2 3 

Triage within 15 minutes of arrival EHR x x  

Patient assessed by a physician in accordance with the urgency 

specified in the initial triage 
EHR x x  

Measurement of vital signs within 1 hour of arrival. EHR x x  

Measurement of blood lactate within 1 hour of arrival. EHR x x  

Blood samples† taken within 1 hour of arrival. EHR x x  

Blood cultures taken before administration of antibiotics. EHR x x  

Adequate supplementary investigations to detect the focus of 

infection. 
EHR x x  

Adequately observation‡ while in the emergency department. EHR x x  

Antibiotics administered within 1 hour. EHR x x (x) 

Antibiotics administered within 2 hours. EHR x   

Antibiotics administered within 4 hours. EHR x   

Intravenous fluids administered within 1 hour. EHR  x  

Oxygen therapy within 30 minutes§ EHR    

* EHR = Electronic health records 

† Leukocyte count, haemoglobin, C-reactive protein, creatinine, electrolytes, platelet count, glucose, 

bilirubin, blood lactate 

‡ ‘Adequate’ is defined as continual observation and measurement and documentation of vital signs 

at least every 15 minutes in critically ill patients with sepsis and organ failure, measurement and 

documentation of vital signs every 15 minutes if a physician has not examined a patient with sepsis 

but no documented organ failure, and every 30 minutes after first examination in such patients unless 

the physician decides otherwise. 

§ Oxygen therapy was originally planned as one of the treatment processes that would be evaluated 

in the study (Hovlid et al., 2017). During the inspections, however, this process was for the most 

part excluded due to conflicting research evidence regarding its treatment effectiveness. It was 

included only in a few inspection reports, and we chose to leave it out of the studies. 

 

In study 1 we used 30-day mortality as the patient outcome measure. In study 2, we 

also added length of stay in days (see Table 4). 
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Table 4 Patient outcome measures 

  Paper 

Variable Data source* 1 2 3 

All-cause mortality within 30 days of admission NPR x x  

Length of stay (in days) EHR  x  

* EHR = Electronic health records, NPR = National Patient Registry 

 

4.5 Statistical analyses 

4.5.1 Study 1 

We performed three rounds of statistical analyses in study 1. First, we used descriptive 

statistics to describe the patient sample and to analyze the proportion of patients having 

documented receiving care within recommended time limits. Second, we analyzed the 

association between non-completion or delay of four diagnostic procedures (triage, 

examination by physician, lactate measurement, and observation regimen) and pro-

longed time to administration of antibiotics using regression models. Third, we 

analyzed the association between time to antibiotics and mortality, both by obtaining 

observed mortality across hourly intervals of time to antibiotics, and by estimating a 

logistic model regressing 30-day mortality on a polynomial function of time to anti-

biotics in minutes.  

Data were missing from several of the variables in the data set. Based on our knowledge 

of the procedures for data collection and verification employed by the inspection teams, 

we were satisfied that the risk of missing values due to negligence or faulty retrieval 

on the part of the inspection team was minimal. Hence, the cause of missing data would 

probably be that the information was not recorded in the first place.  

For the descriptive statistics, we reported the proportions of patients having 

documented care that conformed to recommended standards. This proportion therefore 

included missing values in the denominator. For the regression analyses, missing 

values posed a challenge. If we had not corrected these missing data, a sizable fraction 

of the sample would have been excluded from the analyses due to listwise deletion. 
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And, furthermore, we could have risked introducing bias into the model because the 

probability of missing data on a particular variable might be related to the value of that 

variable or to the values of other variables in the data set. 

We assumed the data to be missing at random (MAR), i.e. that “the conditional proba-

bility of missing data on Y, given both Y and X, is equal to the probability of missing 

data on Y given X alone” (Allison, 2001, p. 4). This assumption implies that, for 

example, we allow for there to be varying numbers of missing observations of time to 

antibiotics between those who have organ failure and those who do not have organ 

failure. Within each of those two categories, however, the probability for missing data 

on time to antibiotics has to be unrelated to the value of time to triage.  

While there is no way to statistically check for the viability of the MAR assumption, 

one can first of all reason whether the value of a variable is likely to affect the chance 

that said variable is missing information. Moreover, MAR assumes missingness to be 

independent on unobserved values after adjusting for study/control variables. Adding 

more study/control variables will therefore reduce residual dependence of missingness, 

and hence make the MAR assumption more tenable (Allison, 2009). 

Our assumption that the data was MAR was based on a careful consideration of the 

possible reasons for missingness, along with thorough studies of patterns of missing-

ness in our material. As we had information on time to antibiotics in two different 

measures, minutes and hours, we knew that the propensity for missing data on time to 

antibiotics in minutes was dependent on the value of the variable itself. That is – the 

longer the time to antibiotics (measured in hours), the smaller the proportion of patients 

who had recorded time to antibiotics in minutes. Furthermore, we knew that missing-

ness on the three variables suggested for imputation were related to missingness on 

other variables, but this is allowed for (Allison, 2001). What we cannot show sta-

tistically, is whether the probability for missing data depended on unobserved 

quantities. This would be the case for example if the probability of missing data on 

time to triage varied according to time to triage even after controlling for the other 

variables included in the model. Granting that we cannot be certain, we believed that 
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there were no such significant unobserved effects, and we chose to consider our data 

to be MAR.  

When data are MAR, regression analysis with listwise deletion might lead to biased 

estimates. For example, if time to antibiotics is dependent on time to triage, but our 

observations systematically misses data on time to triage for those with delayed triage, 

then regressing time to antibiotics on time to triage will yield biased estimates. 

Therefore, and because listwise deletion also results in a radically reduced number of 

observations included in the regression analysis, we decide to use a combination of 

recoding and multiple imputation in study 1. 

We recoded missing values as not completed for those diagnostic variables where data 

would have been recorded automatically if the measurement had been taken. For the 

other variables, we used multiple imputation with the “multiple imputation for chained 

equation” (MICE) approach, in which each variable to be imputed is fitted with a 

separate regression model (Allison, 2009). This procedure is explained in detail in 

appendix 2 to study 1. Prior to fitting the multiple imputation models, we assessed 

residual distribution, multicollinearity, and influential cases according to standard 

assumptions of regression models (Vittinghoff, Glidden, Shiboski, & McCulloch, 

2012), to rule out the possibility of introducing bias into the imputated data sets. 

For the analyses of the association between diagnostic procedures and time to 

treatment, we used time to antibiotics in minutes as an outcome variable, fitting the 

model using Ordinary Least Square regression within Stata’s mi estimation, which esti-

mates model parameters from the imputated data sets. We obtained cluster standard 

errors to account for unchecked within-cluster error correlation and resulting hetero-

skedasticity across hospitals (Cameron & Miller, 2015). We reported associations 

between time to antibiotics and each diagnostic variable, first as crude associations, 

and then adjusted for age, organ failure, comorbidity, and time to admission. Finally, 

we included all diagnostic variables and adjustment variables into one single model, to 

obtain a prediction of delay to antibiotic treatment if all four diagnostic procedures 

were delayed or non-completed. 
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The final model for the predicted time to antibiotic treatment for patient i was thus: 

𝑦௜ = 𝛽଴ + 𝛽ଵ𝑇𝑟𝑖𝑎𝑔𝑒15𝑚ூ + 𝛽ଶ𝑃ℎ𝑦𝑠𝑖𝑐௜ + 𝛽ଷ𝑂𝑏𝑠𝑒𝑟𝑣௜ + 𝛽ସ𝐿𝑎𝑐𝑡𝑎𝑡𝑒௜ + 𝛽ହ𝑂𝑟𝑔𝑎𝑛௜

+ 𝛽଺𝐶ℎ𝑎𝑟𝑙𝑠𝑜𝑛௜ + 𝛽଻𝐴𝑔𝑒௜ + 𝛽଼𝐷𝑎𝑡𝑒௜ + 𝛽ଽ𝐷𝑎𝑡𝑒௜
ଶ + 𝛽ଵ଴𝐷𝑎𝑡𝑒௜

ଷ + 𝜖௜ 

The predictors corresponding to the regression coefficients β1 – β4 are dummy coded 

so that 1 represents an incomplete care process, i.e. failing to complete triage, 

examination by physician, adequate observation, and measurement of lactate as 

recommended. The predictors for organ dysfunction and Charlson comorbidity index 

were also dummy coded, while the predictor for age was coded as a discrete variable 

counted in years. The date predictors were entered as a third order polynomial 

expression to account for changes over time. The first order date was number of days 

from November 13, 2014, the first admission in our material. 

We then estimated a model for the association between time to antibiotics and mor-

tality, again with the mi estimate command but this time using logistic regression. Time 

to antibiotics was entered as a third order polynomial expression, and patient’s age, 

year of admission, comorbidity, and presence of organ failure were included as dummy 

coded adjustment variables. The model estimating 30-day mortality can be written: 

𝑙𝑜𝑔 ൤
𝑃

1 − 𝑃
൨ = 𝛽଴ + 𝛽ଵ𝑀𝑖𝑛 + 𝛽ଶ𝑀𝑖𝑛ଶ + 𝛽ଷ𝑀𝑖𝑛ଷ + 𝛽ସ𝐴𝑔𝑒 + 𝛽ହ𝑂𝑟𝑔𝑎𝑛

+ 𝛽଺𝐶ℎ𝑎𝑟𝑙𝑠𝑜𝑛 + 𝛽଻𝑌2015 + 𝛽଻𝑌2016 + 𝛽଻𝑌2017 

Using the Stata command mimrgns, we obtained predictive probabilities of mortality 

at 15 minutes intervals. We also obtained predictive logit estimates of confidence 

intervals at the same intervals, which we re-calculated into confidence intervals of 

probability before plotting the estimates as a curvilinear function along with observed 

mortality per hour in a Stata twoway graph. 

We then performed sensitivity analyses of the estimated models using different subsets 

of the sample (see appendix 3 to study 1). 
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4.5.2 Study 2 

The analyses in study 2 compared care processes and patient outcomes before and after 

the inspection, using crude and adjusted regression analyses for analyses of changes in 

care processes and adjusted analyses of changes in patient outcomes. 

As explained in section 4.4, study 2 used many of the same variables as study 1. How-

ever, study 2 used a larger dataset. Whereas study 1 was based on the primary samples 

collected by the inspection teams at the first site visit, with additional information from 

the Norwegian patient registry, study 2 included additional data from the two record 

reviews performed 8 and 14 months after the inspection. For the analyses of patient 

outcomes, we also included the secondary samples collected by NBHS. Unlike in study 

1, we did not impute data. As compared to study 1, we had more observations, which 

lessened the problem of missing data. Additionally, the imputations in study 1 were 

only done for observations for which we had information on time to antibiotics. Thus, 

we had a reliable auxiliary variable available for the imputation models for our depen-

dent variable time to antibiotics. In study 2 we included the observations that lacked 

information on time to antibiotics, and we also estimated models where the other care 

processes (in addition to time to antibiotics) were dependent variables. Multiple impu-

tation on dependent variables risks adding noise to the estimates in the absence of an 

auxiliary variable in the imputation model that correlates strongly with the imputation 

variable (White, Royston, & Wood, 2011). 

Both study 1 and study 2 included hierarchical data with repeated measurements within 

clusters, i.e. two or more record reviews within the same hospital. With such data, out-

comes are often correlated across observations. For traditional models, this violates the 

assumption of independence between observations, and can yield biased parameter 

estimates and underestimated standard errors (Guo & Zhao, 2000). It is therefore 

necessary to include correlation structures into the analysis. As explained in 4.5.1, we 

incorporated this into the analyses in study 1 by using robust cluster standard errors. 

For the analyses in study 2, we used mixed-effects (ME) models. In two-level analysis, 

ME splits the residuals into a random component specific for each cluster and a random 

component for each individual observation (Rabe-Hesketh & Skrondal, 2008). 
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Originally, we intended to use population averaged generalized estimating equations 

(GEE) (Hovlid et al., 2017). One of the reasons for why we instead chose ME was that 

we did not use multiple imputation in study 2. ME, which fits the model using maxi-

mum likelihood (ML), is less affected by missing data than GEE (Vittinghoff et al., 

2012). Another reason for choosing ME over GEE was that we had difficulties with 

specifying the correlation structure when we tried to fit the model using GEE, the 

robust correlation structure yielding large standard errors for one of the fitted models. 

As a template for fitting the models, we used a standard model-based approach for 

estimating the outcome Y for an individual l from cluster i at time j that is commonly 

used in stepped wedge analyses (Hemming, Taljaard, & Forbes, 2017; Hussey & 

Hughes, 2007): 

𝑌௜௝௟ = 𝛽଴ + 𝛽௝ + 𝜃𝑋௜௝ + 𝑢௜ + 𝑒௜௝௟ 

where β0 is the intercept term, βj is a fixed time effect, θXij is the treatment effect, ui is 

a random effect for cluster, and eijl is an individual random effect. For the care process 

outcomes and for 30-day mortality, the model was fitted with a logit link function and 

effects were obtained as odd ratios. For the analysis of effects on length of stay the 

model was fitted with a log link and a negative binomial distribution. 

In the crude analyses the model was fitted without the time effect (βj). In the adjusted 

analyses the model was extended with the time effect and additional control variables 

(patient age, presence of organ dysfunction, and sex), following the procedure 

explained in appendix 3 to study 2. 

 

4.6 Focus-group analyses 

The design of study 3 was inspired by the mixed-methods approach called “nested 

analysis” (Lieberman, 2005). This approach combines large-N analysis (LNA) with 

small-N analysis (SNA), allowing for the exploration of both general associations and 

individual cases. Starting with a preliminary LNA, one goes on selecting a few cases 
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based on the outcome of the LNA for in-depth exploration. For study 3, we opted to 

focus on hospitals that had experienced an improvement following the inspections. 

Having completed the initial analyses in study 2 prior to starting the analyses for study 

3, we knew the rate of improvement at each of the six hospitals included in the inter-

view material. We used this knowledge when selecting which focus groups to include 

in our analysis. As we were primarily interested in how the inspections could foster 

improvement through an organizational or relational impact (see chapter 2), we chose 

to include only the interviews from the second round of interviews. 

Our chosen method of data analysis was thematic analysis. In thematic analysis themes 

from qualitative data are identified and highlighted in order to gain understanding of 

the phenomena that is being researched (King & Brooks, 2018). Thematic analysis is 

well-suited to theoretically informed research (Braun & Clarke, 2006). This was an 

important reason for why we chose this approach. The theoretical framework was 

important to achieve interpretive power and understanding of the material. 

We used Nvivo, a qualitative data analysis software, for organizing and analyzing the 

material. At the first day of interviews, we developed a list of initial codes to be 

included as nodes in Nvivo. When new interviews were completed and transcribed, I 

imported the transcripts and audio files from the interviews into Nvivo and performed 

an initial coding of the interviews to these nodes. This list of codes was revised several 

times and expanded with new codes, as our understanding of the data developed. 

Thematic analysis involves moving from the initial codes into an iterative process of 

reviewing and revising candidate themes (Braun & Clarke, 2013). When analyzing the 

data in study 3, I grouped the codes into themes and developed graphical mind maps 

as an aid in the analytical process. Concurrently with my analysis in study 3, a coauthor 

of the study independently read and analyzed the included transcripts. We then 

collaborated on providing a draft of the analysis along with the transcripts to the rest 

of the participating researchers.  
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5. Results 

In this chapter I present the main results of the three studies, giving to each a short 

introduction and contextualization, and a description of its role in relation to the 

research project as a whole. 

5.1 Study 1 

5.1.1 Preliminaries and contextualization 

This study was performed to document the performance metrics of the hospitals’ 

patient care using the data gathered through the sepsis inspection. There were two main 

objectives for this study: (1) To assess the timeliness of diagnostic procedures for 

recognizing sepsis in emergency departments; and (2) to estimate associations between 

diagnostic procedures and time to antibiotic treatment, and to estimate associations 

between time to antibiotic treatment and mortality 

We sought to investigate some specific themes that had not been fully addressed by 

previous research within this field. While it had been documented, as described in 

chapter 1, that screening and diagnostics were not consistently carried out in emergency 

departments, resulting in delayed identification of sepsis in patients (Goodwin et al., 

2015), there was a need to provide more robust data documenting the extent to which 

diagnostics are not carried out. There was also an added value of providing such data 

for the Norwegian emergency care context. Additionally, there were no studies 

assessing the association between timeliness of diagnostic procedures and time to treat-

ment. Hence, we wanted to assess the timeliness of care for patients with sepsis in 

emergency departments. Furthermore, we wanted to investigate the associations 

between timeliness of diagnostic procedures and treatment and between treatment and 

mortality.  

In the context of the research project and this thesis, the study was a necessary stepping-

stone, establishing a baseline from which we could evaluate the effects of the 
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inspections. It also provided insight into how well the chosen measures of care delivery 

reflected the clinical work performed within the emergency departments. 

 

5.1.2 Results 

Using data collected at the time of the inspection visit, the study included 1559 patients. 

When evaluating whether their care was given in line with pre-defined standards, we 

found that the proportion of patients who had documented triage within 15 minutes was 

73%. For more than 80% of the patients, complete assessment of vital signs, blood 

culture, and blood samples (except for bilirubin and lactate) had been documented as 

complete within one hour of admission. Less than half of the patients had document-

tation for being examined by a physician (45%), and roughly the same percentage of 

patients (44%) had been adequately observed while in the emergency department 

according to the degree of priority assigned during triage. Treatment with antibiotics 

was completed within one hour for 25% and within two hours for 56% of the patients. 

We also calculated the association between non-completion of diagnostic processes 

and time to treatment with antibiotics. We focused our analysis on four key procedures: 

triage, examination by physician, lactate measurement and observation regiment. For 

almost 50% of the sample at least two of these procedures were delayed or not com-

pleted. In an adjusted analysis where non-completion or delay of these procedures were 

included along with background variables (organ failure, age, comorbidity, and date of 

admission), we found a predicted delay of 159 minutes to first dose of antibiotics if all 

these four key diagnostic procedures were lacking. 

The 30-day all-cause mortality was 9.9% (95% confidence interval [CI]: 8.4-11.4) for 

the entire study sample and 17.4% (95% CI: 14.2-20.5) for patients with documented 

organ failure. Analyzing the association between time to antibiotic treatment and 

mortality, we found a substantial variation in mortality according to time to antibiotics. 

Patients who started antibiotic treatment between 2 and 3 hours after admission had 

lower mortality than those who started antibiotics earlier or later. 
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5.1.3 Key findings relating to the aim of the thesis 

This study documented that the hospitals had not managed to provide the recommended 

care for all patients with sepsis presenting to their emergency departments. Further-

more, the study documented associations between the diagnostic processes and 

treatment processes that the inspection assessed. These two findings are pursued further 

in the discussions in chapter 6 regarding the validity of the chosen indicators and the 

effects of the inspections. 

 

5.2 Study 2 

5.2.1 Preliminaries and contextualization 

This study focused on the effects of the inspection on key care processes and patient 

outcomes. The two main objectives of this study were: (1) To evaluate the effects of 

external inspections on hospitals’ clinical processes for detecting and treating sepsis, 

and (2) to evaluate the effects of external inspections on length of hospital stay and 30-

day mortality. 

At the time this study was planned, the existing research on the effects of inspections 

on patient care and patient outcomes had not come to any certain conclusions. 

According to the then most recent systematic review (Flodgren et al., 2016), there had 

been few rigorous quantitative studies conducted regarding effects of inspections. As 

explained in chapter 2, some additional studies of inspection effects have been 

published in the time since this study was planned. None of these studies have 

strengthened the case for inspections having long-lasting effects on patient care and 

patient outcomes. Therefore it has been central to this thesis to find out if we actually 

can link the inspections to quality improvements, or if inspections merely provide a 

form of “mindless policing” that has an adverse effect on quality improvement, as one 

critic has suggested (Brennan, 1998). 
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5.2.2 Results 

Comparing patients in the pre-inspection and patients in the post-inspection group in 

adjusted analyses, we found statistically significant improvements for four of the 

process measures: being examined by a physician within the time frame set in triage 

(OR = 1.28, 95% confidence interval [CI]: 1.07-1.53), having complete set of vital 

measurements taken within one hour (OR = 1.78, 95% CI: 1.10-2.87), having lactate 

measured within one hour (OR = 2.75, 95% CI: 1.83-4.15), having an adequate obser-

vation regimen in the emergency department (OR = 2.20, 95% CI: 1.51-3.20), and 

having had antibiotics administered within one hour (OR = 2.16, 95% CI: 1.83-2.55). 

In the negative binomial regression analysis where we adjusted for confounding 

variables but not time, the incidence rate for length of stay after the inspections was .87 

(95% CI: .84-.90) times the incidence rate for length of stay before the inspections. If 

we obtain predictive margins using mean values for the other covariates in the model, 

this model predicts a drop in predicted length of stay from 7.0 (95% CI: 6.6-7.4) to 6.1 

(95% CI: 5.8-6.4) days from before inspections to after inspections. Analyzing the 

effect of inspections on 30-day mortality, the adjusted model where we did not control 

for time showed that the odds for mortality in the post-inspection group was .81 (95% 

CI: 0.69-0.95) times the odds for mortality in the pre-inspection group. This translates 

to predicted probabilities of 30-day mortality of .074 (95% CI: .063-.085) in the pre-

inspection patient group and .06 (95% CI: .051-.070) in the post-inspection group. In 

analyses where we included calendar year as a control variable, there were, however, 

no statistically significant effects for either of these outcomes. 

 

5.2.3 Key findings relating to the aim of the thesis 

Study 2 is in some ways the centerpiece of the present thesis. Its findings regarding the 

effects of the inspection on changes in care processes and patient outcomes are dis-

cussed at length in chapter 6, with regard to both the impact of the inspection and the 

methodological difficulties involved in measuring such effects. 
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5.3 Study 3 

5.3.1 Preliminaries and contextualization 

With study 3, we wanted to use qualitative data from the focus group interviews to dig 

deeper into how inspections might influence quality improvement. The objective was 

to study how external inspections may foster clinical improvement in hospitals. 

When we started analyzing the interview data for study 3, we had already completed 

the analyses for study 2. We therefore knew that there were reasons to believe that the 

inspection had had a positive effect on the quality improvement work in the emergency 

departments. As described in 4.6 above, we used the quantitative data for selecting 

which cases should be included in study 3. Prior studies have pointed to different 

mechanisms involved in inspections and other regulatory external assessment schemes 

that could be explored further. This literature, much of which was included in a recently 

published narrative synthesis by Hovlid, Braut, et al. (2020), influenced our approach 

to the interviews.  

 

5.3.2 Results 

We identified three themes that became focal points of our analyses. First, we identified 

an increasing awareness about the need to improve the quality of care by providing 

data on clinical performance. To a degree, hospitals lacked systems and routines for 

monitoring and assessing completion of recommended care processes. The inspection 

teams reviewed and summed up data on performance in an easily digestible format. 

This provided a useful framing of challenges experienced in the day-to-day work in the 

emergency departments. 

Next, we found that the inspections could help build acceptance for improvement 

through professional credibility and focus on clinical practice. The inspection teams 

included skilled experts within the field, and the hospitals felt reassured that the teams 

were capable of understanding both the medical issues of sepsis care and the practical 
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functioning of an emergency department. This practical understanding enabled the 

inspection teams to focus on how the care processes worked as a whole. 

Finally, we found that the inspections could help fostering leadership commitment. The 

role of management was seen as crucial. It was perceived as very important that clinical 

managers showed a genuine interest in improving the processes. One of their functions 

was to open up channels of communication between staff and hospital management 

and between different groups of professionals. 

 

5.3.3 Key findings relating to the aim of the thesis 

The explorative nature of this study presented an opportunity to proffer different 

theoretical viewpoints and interpretations to the findings from study 2. These are 

brought to the fore in chapter 6. The three themes that we identified in study 3 serve as 

points of departure for the broader discussion of how we best can understand the role 

of inspection in the context of theory and previous research on this subject. 
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6. Discussion 

The themes of this thesis have been the effects of external inspections on improvement 

in healthcare organizations and the mechanisms that link the two. When reviewing 

what our research contributes to the understanding of these themes, we should not put 

the sepsis inspection on a pedestal. The findings suggest that in some areas, there were 

no improvement effects directly attributable to the inspection. However, it was far from 

an abject failure: There were significant improvements in important areas following 

the inspection, and we identified several themes that could link the inspection to quality 

improvement efforts in the hospitals.  

In this chapter I pull together the findings from the three studies and discuss what they 

can and cannot tell us about inspections and quality improvement. In the first part of 

the chapter, the methodological and ethical considerations, I review the strengths and 

weaknesses of the study design and methods; it is here that the limitations of the choices 

regarding data collection and analyses are laid bare. The rest of the chapter deals with 

answering the three main research questions that I posed in chapter 3. The discussion 

builds on the theoretical foundation presented in chapter 2 and the findings presented 

in chapter 5, but I also try to bring in other perspectives from recent research in order 

to provide a broader interpretation of what the studies add to the field. 

 

6.1 Methodological and ethical conciderations 

In previous chapters I have described that from a bird’s eye view, the thesis can be 

considered a case study of statutory inspections. When discussing methodology, it is 

therefore natural to return to how we are to understand the sepsis inspection as a case; 

that is, to understand it in relation to the phenomenon I have defined it as a case of.  

As noted in chapter 3, the sepsis inspection can be considered as typical of statutory 

inspections in Norway. While the majority of inspection reports of healthcare services 

are from primary care services, the County Governors perform many inspections of 
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specialized healthcare each year.26 Moreover, the inspections follow the same 

established processes and guidelines, regardless of the theme of the inspection. One 

advantage of choosing a case that involves hospital emergency care, is that it is not an 

uncommon field in international research into external assessment of health care 

organizations. It has been a recurring theme in accreditation research (Hinchcliff et al., 

2012), and, though the number of accreditation studies dwarfs the number of studies of 

statutory inspections, hospital emergency care has also been a theme some previous 

inspection studies (Allen et al., 2019; Castro, 2018; Smithson et al., 2018).  

Not only is the inspection clearly within the bounds of the phenomenon we are 

investigating, i.e. it is a “typical” case of an inspection; it is also a case that is well 

suited to the purposes of the thesis. Our goal has been to understand how the use of 

measurements and the inspection teams’ follow-up of the inspected hospitals 

influenced the quality improvement work. The inspection was designed with an eye to 

include a comprehensive set of clinical data in the assessment process, and to provide 

the hospitals with actionable evidence for improvement. This makes the sepsis 

inspection an information rich case for our research aims. 

Having hospital emergency care as the area for research, rather than for instance family 

medicine or mental health services, has made it easier to include a quantitative strand 

in the study. Compared with an area such as family medicine, where relational work 

between physician and patient is central, where a multitude of non-medical issues can 

enter the picture along with the specific health problem, and where the physician-

patient relation can go on for decades without any discernible “clinical pathway”, 

sepsis care in emergency departments is a fairly straightforward process: It follows 

established guidelines, aspects of the patients’ health and care processes are recorded 

in a way that is relatively easy to measure quantitatively, and length of stay is fairly 

 
26 For the years 2015 – 2019, NBHS has published 943 reports from inspections of health care services 
(Norwegian Board of Health Supervision, 2020b). Around one in four of these reports (246) are from specialized 
healthcare, and around half of the reports from specialized healthcare have been performed as a part of national 
inspection campaigns like the sepsis inspection.  
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short. This makes it possible to collect data sets of comparable information across 

several different organizations. 

The stepped wedge design was chosen as it is a robust design to assess effects, as 

explained in chapter 4. This design has not been used to study the effects of statutory 

inspections in healthcare, and, as far as we know, only two previous studies have used 

this approach for assessing the effects of other types of external assessment in health 

care.27 The stepped wedge design is sometimes portrayed as the next-best option after 

randomized controlled studies (Hovlid et al., 2017). In my opinion, this might do the 

stepped wedge design a disservice. We should think critically about experimental evi-

dence. They give great control over what the intervention looks like, but at the same 

time experimental settings present more artificial scenarios, and it can be difficult to 

understand how those scenarios map onto real life. It is precisely here that the stepped 

wedge excels: Compared to randomized controlled studies, it is far less invasive on 

how the interventions work in practice. Yet it still retains much explanatory power by 

allowing for systematic comparisons of performance before and after the intervention 

while introducing an element of randomization into the mix.  

As I noted in section 2.3.1, interventions that work in one context might not work in 

another. This project has aimed to measure and understand the effect of something that 

is context-dependent (inspections) on something that is both context-dependent and 

difficult to measure (clinical care and patient outcomes) (McWhinney, 1989). Walshe 

(2007) argues that critics who discount quality improvement efforts in health care on 

the grounds that there is weak experimental evidence for the effect of such inter-

ventions, are guilty of fundamentally misunderstanding the research methods within 

this domain. There is often great heterogeneity in the contexts, content, and implemen-

tations of such interventions. Says Walshe, “they can only be properly evaluated if their 

interconnected context, content, application and outcomes are understood” (p. 58).  

 
27 Stepped wedge design is used in two Danish studies of accreditation (Bogh, Falstie-Jensen, Hollnagel, Holst, 
Braithwaite, & Johnsen, 2017; Bogh, Falstie-Jensen, Hollnagel, Holst, Braithwaite, Raben, et al., 2017). 
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The issues I have raised here have to do with the internal and external validity of the 

studies. If we are to assess the findings of research into a complex subject, such as the 

sepsis inspection, it is not possible to rely only on statistical testing and generalization. 

What we can do, additionally, is to use theory, abstraction, and conceptual modeling 

as ways to extract out the significant components of the intervention and extend our 

inferences beyond the single case (Pawson, 2013). It is through interpreting and 

advancing the theoretical concepts that the study was based on that we reach new ways 

of understanding the phenomenon (Yin, 2018). This holds true for the sepsis inspection. 

The theoretical frameworks we have applied when interpreting the associations that 

were reported in study 2 have been important for our understanding of inspections as a 

phenomenon. 

The mixed methods approach strengthens our interpretations. In chapter 4, I argued 

that the research design is made more credible due to its potential for triangulation on 

methods (Patton, 1999, 2015). The thesis comprises an observational quantitative study 

(study 1), a quasi-experimental study (study 2), and a qualitative focus-group study 

(study 3).28 This provided opportunities for assessing the consistency of findings, thus 

contributing to the validation of the analyses (Patton, 1999). The strengths of the 

qualitative approach offset the weaknesses of the quantitative approach, and vice versa, 

and additionally triangulation can also enhance understanding and improve the 

usefulness of those findings (Creswell & Plano Clark, 2011). Embedding the 

qualitative strand into the design was especially important for strengthening validity, 

as it signaled a switch from an implicit successionist theory of causation to an investi-

gation of substantial relations, which situated practices within contexts (Sayer, 2000). 

We cannot be content with counting the effects of inspections; we need to understand 

the effects of inspection, and to do so, we need insight into how the participants and 

practitioners understand the inspections. 

 
28 The third approach can in fact be considered a case study whose main approach is a holistic qualitative approach 
but additionally utilizes quantitative data analysis and document analysis (for the sample strategy). It could thus 
be considered a mixed-methods case study within a mixed-methods case study. 
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We did not exploit the full potential of analyzing and evaluating the sepsis inspection 

as a holistic case study with a mixed methods approach within a single study. None of 

the three published studies relied on an explicit mixed methods analysis and inte-

gration. Such an approach would involve merging or connecting the two strands in a 

systematic joint analysis (Creswell & Plano Clark, 2011). It is, however, important to 

note that we gathered and analyzed the qualitative and quantitative data simul-

taneously. Thus, we retained important advantages from the mixed methods approach, 

such as improved understanding of context and increased credibility through 

triangulation. 

An obvious methodological challenge involved in mounting a project like the present 

comes from the extensive scope of data collection and analyses. Stepped wedge design 

can by their very nature become expensive and long-lasting (Kotz, Spigt, Arts, Crutzen, 

& Viechtbauer, 2012; Pawson, 2013). The inclusion of a qualitative strand of inquiry, 

in addition to the stepped wedge study, increased the workload and cost of the project, 

and required additional skills in conducting and analyzing interviews. In the present 

project we were able to utilize the data gathered by the inspection teams, and the 

requirements of the stepped wedge study did not lead to any protraction of the time it 

took to complete the inspection. Furthermore, the project was greatly helped by the 

inclusion of co-researchers with expertise on areas as diverse as regulation, sepsis 

diagnosis and care, and statistics.  

Having discussed the overall research design, the next sections address some specific 

issues regarding the validity of observational data, confounding, interviewing, and 

research ethics. 

 

6.1.1 The limits of observational patient data 

As with any research relying on observational data, the quantitative analyses in the 

present studies could potentially be biased due to confounding. This threat to internal 

validity was especially precarious when it came to our estimates of the associations 

between time to antibiotic treatment and 30-day mortality. It is difficult to say for 
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certain what to expect of this association. A large observational study found a 4% 

increase in odds of in-hospital death for patients with sepsis per hour after arrival in the 

emergency departments (Seymour et al., 2017).29 Hence, a natural assumption in our 

study would be that the predicted mortality was lowest for those who received 

antibiotics early, and that at one point, it would gradually increase with increasing delay 

to antibiotic treatment. Our results however indicated that there was significant con-

founding of unobserved heterogeneity in our study sample. The association was 

predicted as a parabolic, U-shaped curve, where mortality was predicted to be highest 

for those who received antibiotics earliest (see Fig. 2 in study 1). A plausible 

explanation for this association is that the patients who were worst off got earlier 

treatment than the rest of the patients, and furthermore that the variables we included 

as controls for such heterogeneity (age, organ dysfunction, and comorbidity) were not 

able to fully control for this effect. Hence, our results are of limited value in 

contributing to the debate of the exact pivotal timepoint for when antibiotic treatment 

should be started. As there is no reason to believe that antibiotic treatment was 

postponed for the most ailing patients, the upward trend in the right-hand side of this 

curve nonetheless indicates a tendency for an increasing mortality when antibiotic 

treatment is delayed up to four hours or more. 

The caveats regarding observational data also apply to study 2. Chance variability in 

patient selection has probably had less impact, as the sample sizes were larger in study 

2 than in study 1. However, there might be systematic differences between the patient 

groups before and after inspection. We know for instance that the average age of 

patients in the post-inspection was higher and that a larger proportion had organ failure, 

as compared to the pre-inspection group. While these differences are controlled for, we 

 
29 There is a scientific debate raging about how urgently antibiotic treatment should be given to patients with 
sepsis (more on this debate in section 6.2.1). Where exactly the pivotal point is for when mortality increases 
significantly was an open question. Prior to the study by Seymour et al. (2017), a review of eleven observational 
studies on the effect of time to antibiotics on mortality did not find a statistically significant increase in patient 
mortality for those receiving antibiotic treatment more than three hours after triage in the emergency department 
(Sterling, Miller, Pryor, Puskarich, & Jones, 2015). Howbeit, the previous studies were also observational studies; 
Therefore, they may be afflicted by the same types of biases and threats to internal validity as our study 1 was. 
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cannot rule out the possibility of unobserved differences between the before and after 

groups.  

One potential source of bias that can pose problems in observational studies is that an 

increasing focus on the medical condition can lead to more mild cases being 

discovered. This might show itself as an apparent rise in prevalence and incidence, and 

at the same time outcomes appear to improve even if the underlying efficacy of the 

treatment does not (Fisher & Welch, 1999). Such effects are controlled for, as all 

patients were included using the same clinical eligibility criteria and the initial 

inclusion to be considered for eligibility was very wide. In addition to codes for sepsis, 

the list used to identify patients included several codes pertaining to infectious diseases. 

 

6.1.2 Trials and tribulations with the stepped wedge 

The central statistical design issue in study 2 was how to avoid the post hoc ergo 

propter hoc fallacy, i.e. concluding that changes occurring after the inspections by 

necessity must be caused by the inspections. There are four main ways in which we 

have dealt with this issue: (1) including potential confounders related to patient 

characteristics in the regression models, (2) assessing the effects of a patient safety 

program that ran concurrently with the sepsis inspection, (3) use of the stepped wedge 

design, and (4) including time as a covariate in the regression models. Potential con-

founders related to patient characteristics are discussed above. The patient safety 

program, which was a voluntary sepsis management improvement, was found to have 

a negligible impact (as explained in study 2). We will now look at the two remaining 

issues in turn. 

The stepped wedge design employed in this project defies traditional taxonomies. In 

contrast to most stepped wedge studies, there are two levels of clusters. The sequencing 

of interventions occurred at the regional level, as each regional team was randomly 

paired with one of six two-months steps. On the other hand, the patient samples were 

drawn for each individual hospital, and the inspections were performed individually 

for each hospital. Hence, there were either 19 or 73 uptake times, depending on whether 
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one counts the steps at the regional level or at the hospital level. That is: a common 

baseline uptake, a series of uptakes directly prior to the intervention in each hospital, 

and two later uptakes per hospital (see Figure 2 under heading 4.3.2 above). Though 

the inspections were rolled out in evenly spaced two-month time periods, as is normal 

for stepped wedge designs (Girling & Hemming, 2016), the uptake periods were 

unevenly spaced because there were fewer patients with sepsis in the smaller hospitals. 

The design also included unusually long before- and after-rollout periods. In standard 

stepped wedge trials, the time periods before and after rollout are of the same length as 

the periods between rollouts (Thompson, Fielding, Hargreaves, & Copas, 2017). In the 

sepsis inspection, the time periods between rollouts were approximately two months, 

while the time period before rollout was almost one year and the one after rollout was 

more than one year. This affected the statistical power of the study, which depends on 

the number of crossover points (Baio et al., 2015). While a statistically optimized 

complete stepped wedge has no observations outside the rollout period (Thompson et 

al., 2017), our study had long uptake periods before and after the rollout where no 

crossovers happened. 

I would argue that the discrepancy between our design and a “standard approach” to 

stepped wedge designs is almost a moot point. Even if the study design strays from 

standard stepped wedge patterns and the design offers less than optimal statistical 

power, the analyses are still valid. The estimated models are not dependent on any 

specific data collection design. The long before- and after-rollout periods have, how-

ever, compounded the challenges related to the fourth issue, controlling for calendar 

time. 

Most of the patient records included were collected from a time period where either all 

records were from hospitals in the pre-inspection phase or all records were in the post-

inspection phase. As illustrated in Figure 2 (section 4.3.2), this was the case for all 

records in the p0 samples of all regions, the p1 samples of regions South and West, the 

p2 samples of regions Central and East, and the p3 samples of all regions. Conse-

quently, as described in study 2, the overlap period where clusters of hospitals switched 

from control to intervention included only 1433 of 7407 patients in the study. This 
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implies a high correlation between the dichotomous inspection variable and the 

admission date (point-biserial correlation = 0.87) and a high, though not alarmingly so, 

variance inflation factor in the various regression analyses, indicating a degree of multi-

collinearity in the models.30 The last record in the pre-inspection data was from 

February 2017, while the last record in the post-inspection data was from July 2018. In 

the time period between these two records, there were almost 3000 records that all, 

naturally, were from post-inspection hospitals. The absence of any records from non-

inspected hospitals over this time period translates into a problem of over-determi-

nation. What this meant for our interpretation, was that we had limited evidence to 

suggest how time influenced the care processes or patient outcomes, and that we could 

not accurately separate the effects of time from the effects of the inspection. 

 

6.1.3 Trustworthy interpretations 

Choosing interviews as one of the sources of data means choosing to create a situation 

in which we, in the words of Silverman (2007), manufacture data for use in our 

research. I would hasten to say that no data come to us as raw slices of fact. It is, 

however, important to acknowledge that interview research calls for a great deal of 

reflexivity on the part of the researcher. We need to be cognizant of how questions are 

devised, answered, and followed up. First, by preparing a set of questions the inter-

viewer has already created an interpretative frame which will influence the interview. 

Secondly, the interviewee’s memory and biases can play crucial roles in shaping the 

responses given. Thirdly, the way the interviewer consciously or unconsciously 

(verbally or otherwise) responds to the interviewees will further steer what information 

ends up in the final transcript. However, even a steadfast critic such as Silverman, who 

laments the “almost Pavlovian tendency to identify research design with interviews” 

(p. 42), concedes that some research topics require information that is not readily 

 
30 One textbook suggests that a variance inflation factor of more than 10 indicates that multicollinearity may be 
a problem (Lewis-Beck & Lewis-Beck, 2016). In the adjusted analyses where we included admission year, the 
variance inflation factors were slightly below or above 5. 
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available through observation or other venues of research, thus justifying the use of 

interviews. 

The fact that the interviews yielded interesting data does not, however, absolve me 

from assessing the trustworthiness of the qualitative material and analyses. Self-

disclosure and reflexivity are two central elements of such an assessment (Wertz et al., 

2011). Before and after each interview, I took down fieldnotes. Reviewing these notes, 

I found some aspects of the interview process that figured prominently in the notes and 

that can help shed light on the interview data. First, my background inevitably 

influenced the interviews. I came to the fieldwork lacking medical training and 

experience from statutory inspections. From prior work, I had extensive experience 

from interviewing healthcare personnel, and from conducting audits and evaluations at 

hospitals and other healthcare institutions. I therefore had some knowledge about how 

hospitals operate and what the roles of different professional groups are, but I had never 

been in the shoes of a nurse or physician. 

According to Morse (1994), lay persons (a group in which I most certainly belong) 

should use semi structured interview guides and be given close supervision. Both of 

these requirements were met in this project: We utilized a semi structured interview 

guide, and for the first couple of interviews, my role was first and foremost to take a 

seat at the table and “have big ears”. Occasionally I would drop in a question or two, 

but I started leading interviews only when I got more familiar with the salient themes 

and jargon of work in emergency departments.  

As I got more interviews under my belt and my understanding of both sepsis care and 

inspections evolved, I could participate more actively in the interviews. What I came 

to experience after a while, was that the way I introduced myself to a certain extent 

framed the following discussion. If I introduced myself as a PhD student with a back-

ground in social science, the focus group often tended to broach the details of care for 

sepsis patients more hesitantly than if I merely introduced myself as a PhD student. To 

elicit richer discussions, I therefore chose not to bring up my own background if I was 

not asked directly. 



Discussion  ●  83 

Second, I noticed a difference in the way the interviewees received and interpreted the 

questions depending on whether it was a focus group from the hospitals or one of the 

inspection teams. The focus group is an arena for extemporaneous debate and sharing 

of thoughts. Though we interviewers tried to steer the conversation towards specific 

questions, the focus of the focus groups would be directed towards common points of 

reference. In the case of the interviews with the inspection teams, the conversations 

naturally centered around our main topic of interest, the inspections. The focus groups 

with clinicians and managers would not go down that train of thought so easily. Instead, 

these groups tended to linger on the themes most immediate to their own day-to-day 

work: for the clinicians, patient care; for the managers, administration and leadership. 

Even though the focus group interview is an interview, not a discussion (Patton, 2015), 

I had to avoid being too obtrusive. I was often eager to have the interviewees address 

the inspections explicitly, but I found that there was more to gain by listening patiently 

then by cutting off their discussion. The information from the clinicians and managers 

was very valuable for shedding light on the context and mechanics of the inspections. 

Their information would provide just as many interesting perspectives on how the 

inspections functioned, even though the clinicians and managers to a lesser extent than 

the inspection teams provided overt assessments of the inspection. 

A third aspect that influenced the interviews and the later analyses was theory. Theory 

guided the data collection from the start. The interview guides were developed in a 

collaboration between us interviewers, partly using experience from previous work in 

healthcare institutions and inspection teams, and partly using concepts derived from 

theory related to health governance and quality improvement. I do not believe it is 

possible to enter interviews or fieldwork as a tabula rasa (Yin, 2018). The theoretical 

notions that informed the study in the first place were bound to influence the interviews, 

and I believe that consciously including these perspectives in the interviews was 

beneficial. As noted above, however, the hospital interviewees had perhaps not spent a 

considerable time thinking about inspections. Sometimes, I therefore had to rephrase 

the questions and provide examples of what types of experiences, activities, or effects 
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that we were interested in. By giving examples in such a way, there is always a risk of 

suggestive questioning that Silverman (2007) cautions against. 

Theory entered the stage even more prominently in the analysis phase. Even though we 

were mindful of letting the data speak for itself, many of our analytical concepts came 

from theory and were subsequently analyzed within a theoretical framework. The 

resulting findings in study 3 did to a certain extent confirm existing theoretical notions. 

Could this be a warning sign indicating that we had allowed the theory to guide both 

interviews and analyses to the extent that other interesting avenues of inquiry were 

blocked off? A potential weakness of the design of study 3 was that we only sampled 

“positive cases”, i.e. all the three hospitals had experienced substantial improvement 

following the inspection. Including hospitals where no improvement had taken place 

might perhaps have lent more rigor to our analysis, providing us with the opportunity 

to test the mechanisms against a “critical” case (Yin, 1999). It was, however, not 

possible to find such a critical case among the hospitals from which we had interview 

data. None stood out as cases of “inspection failure”, even if the two hospitals we left 

out showed less clear-cut improvement than the four we included in the study.  

Thus, we chose to sample a collection of clearly positive cases instead, and to go about 

the analysis as carefully and methodically as possible. Analyzing interviews is a 

daunting task, and one that is immensely personal for the researcher. What this comes 

down to in the end, is in my opinion mainly reflexivity and honesty. I have to think 

hard about how our preconceptions have influenced the interviews, and I have to 

perform the analysis as honestly as possible and be transparent about the whole process. 

Including the coauthors in the analyses introduced a second kind of triangulation, 

“analyst triangulation” (in addition to the triangulation of methods), to the research 

process. This can be a helpful way of reducing interpretive bias and increase the credi-

bility of qualitative studies (Patton, 1999). 
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6.1.4 Ethical considerations 

Assessing the ethics of research involving human subjects, means answering several 

different questions regarding how the research was planned, conducted, and reported. 

We used information from two groups of humans: patients and interviewees. 

Whereas all interviewees gave their informed consent in writing, we did not obtain 

patient consent. A waiver of informed consent from patients was granted in the 

approval from the ethics committee (2015/2195/REK nord). Informed consent is not 

an indispensable demand for the research to be ethical in cases where it is not possible 

to obtain informed consent, as was the case in the sepsis inspection. Furthermore, other 

important areas need to be included in the ethical assessment, such as the scientific 

soundness of the research, the overall benefit to patients, and the respect for potential 

and enrolled subjects (Emanuel, Wendler, & Grady, 2000). The ethics committee found 

that the study had ensured the welfare and integrity of the patients. 

The intervention was directed at the hospitals, not individual patients. On the other 

hand, the intervention could impact patients at the hospitals indirectly, through its 

potential impact on care processes. As such, the choice of which hospitals to inspect 

would bestow potential benefits (or losses) to future patients of the hospital, even if 

patients were not targeted individually in this research project. 

The research project was designed in such a way that the potential risk to patients was 

minimal. A degree of collective equipoise among experts, i.e. the lack of a preference 

for one treatment over another, is a legitimate requirement when conducting a medical 

trial (Lilford & Jackson, 1995). By allowing for the intervention to be administered to 

all clusters, a stepped wedge trial avoids ethical dilemmas in cases where there is un-

certainty about equipoise (Brown & Lilford, 2006).  

On the other hand, an argument against stepped wedge trials is that it would be un-

ethical to continue with the implementation of the intervention in all clusters if it has 

been proven ineffective (Kotz et al., 2012). This does not apply to our study. The 

effectiveness of the inspections could only be measured when nearly all hospitals had 
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been inspected. And the inspection would be carried out for all hospitals regardless of 

the findings from the research project. 

It is also important to bear in mind that the research project did not influence the 

decision to carry out the inspections. The choice of which healthcare organization to 

inspect will always be a potential ethical dilemma for the inspection authorities. This 

was also the case with the sepsis inspection. However, the area of sepsis care in hospital 

emergency departments was arrived upon prior to the decision of starting a research 

project into its effects. Furthermore, the overall design of enrolling four hospitals from 

each of the six different regions would probably not have been any different if the 

inspections were not the subject of a research project. Like in other inspections, it was 

the inspection teams from the County Governors who prioritized which hospitals to 

include within each region. What the research project did influence, was the overall 

timeframe of the inspection period and the sequence of regions within this timeframe. 

As the timeframe was comparable to that of ordinary inspections and the sequence was 

determined by randomization, the influence of the research project on the delivery of 

the intervention did not pose any ethically objectionable burdens on the patients.  

6.2 Substantive research contributions 

In order to appraise the contributions of the present research to the existing knowledge 

within the field, I will turn back to the three research questions posed in chapter 3:  

1. Are the care processes evaluated in the inspection relevant for assessing the 

quality of care in the emergency departments, and what can the care processes 

tell us about the performance of the emergency departments on a systemic level? 

2. How have the inspection affected the performance indicators for diagnosis and 

treatment of sepsis, and for patient outcomes?  

3. What is the role of inspections in bringing about improvement efforts in the 

emergency departments? 

In our effort to answer these questions, we can gain an understanding of the role of 

inspections in health care that goes beyond that of this specific case. 
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6.2.1 The relevance of the inspection 

The first research question directs our attention to the performance indicators assessed 

in the inspection. For the inspection to succeed, these indicators must be valid as 

measures of quality of care in an emergency department setting; they must reflect a set 

of care processes that, if completed in a timely manner, represent good quality of care 

for patients with sepsis. Selecting the proper indicators, criterions, or standards is a 

core activity of any regulatory work (Scott, 2010). As van Dijk et al. (2020, p. 2) point 

out, a major challenge for healthcare regulators is “to identify those standards that have 

the most impact upon the quality of care and to identify the information that is most 

relevant for monitoring quality”. 

The chosen indicators in the sepsis inspection have face validity as measures of good 

care, as they have been compiled from authoritative sources such as academic journals, 

expert advises, and clinical guidelines (Dellinger et al., 2013; National Institute for 

Health and Care Excellence, 2016). Furthermore, the findings in study 1 show that the 

different care processes are internally linked: Delays in initial diagnostic processes lead 

to delay in time to treatment. This suggests that the chosen indicators indeed not only 

cover important aspects of quality of care for patients with sepsis, but that they do so 

in a comprehensive way and taken together can shed light on the systemic quality of 

care. 

Study 1 confirmed what has been documented in previous research regarding varia-

bility in emergency department settings of initial diagnostic processes and time to 

treatment.31 Thus, we have an answer to the second part of research question 1: The 

degree of non-completion and delays in the different care processes indicate that the 

performance of the emergency departments did not meet the desired standards. The 

findings reflect how complexities in the handling of patients have insidious conse-

quences: For some patients, delays may occur both when waiting for triage, when 

waiting for the physician’s examination, and when waiting for blood works. When 

 
31 Variability and delay in diagnostic processes and treatment in the emergency department setting had been 
documented by among others Goodwin et al. (2015), Houston, Sanchez, Fischer, Volz, and Wolfe (2015), Liu et 
al. (2017), Morr et al. (2017), Stoneking et al. (2015), and The Royal College of Emergency Medicine (2017).  
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piled on top of each other, the delays in the completion of diagnostic procedures result 

in delays in treatment that can be harmful for the patients. 

It should be noted that the somewhat counterintuitive initial drop in predictive mortality 

as a function of time to treatment with antibiotics could be interpreted as an indication 

that the inspection’s focus on reducing time to antibiotics was note entirely well-

founded. This relationship between time to treatment and antibiotics can probably, as 

discussed in 6.1.1, in large part be explained by unobserved differences in severity of 

illness depending on time to treatment. It nonetheless shows that the set of processes 

by no means gives a picture-perfect image of the quality of care for patients. Focusing 

only on the proportion of patients who have had antibiotics within one hour obscures 

the fact that for some patients, some extra time waiting for antibiotics may not be all 

that detrimental to their health. 

On the other hand, it is important to bear in mind that other studies have shown that 

there is a correlation between time to antibiotics and mortality where expedited admini-

stration of antibiotics on average leads to improved outcomes (Liu et al., 2017; 

Seymour et al., 2017). Delays seldom contribute to improved patient outcomes. This 

also holds true for the general patient population presenting to the emergency depart-

ments. Delays can increase the risk of death or (re)admission to hospital (Guttmann, 

Schull, Vermeulen, & Stukel, 2011). Reducing unnecessary delays in the initial 

diagnostic processes can therefore benefit all emergency department patients. 

There is an ongoing debate in the field of sepsis research regarding how quick is quick 

enough when it comes to treatment of patients with sepsis. The tensions came to a head 

when the Surviving Sepsis Campaign released an update of the practical application of 

the general guidelines, combining treatment bundles that previously had been recomm-

ended as completed within 3 or 6 hours into a new “1-hour bundle” (Levy, Evans, & 

Rhodes, 2018). Critics railed against the Surviving Sepsis Campaign for failing to take 

into account evidence questioning the efficacy of these treatment protocols,32 warning 

 
32 Though this subject is seemingly narrow in scope, the discussion has been ongoing for many years and fired 
up researchers of many stripes (and resulted in a vast amount of research papers and opinions). It is not possible 

 



Discussion  ●  89 

that the guidelines “would cause hasty management decisions, inappropriate fluid 

administration, and indiscriminate use of broad-spectrum antibiotics” (Marik, Farkas, 

Spiegel, & Weingart, 2019, p. 14). 

Scholarly discussions like these can also become points of contention in the dialogue 

between clinicians and external assessors if the regulatory authorities have employed 

standards that are disputed in professional and academic circles. This was born out, 

albeit to a limited extent, in one of the focus group interviews, where a physician 

questioned the choice of performance indicators used in the inspection. The criticism 

was attenuated, however, by the fact that NBHS had deemphasized some contested 

care process indicators, such as oxygen therapy (see Table 3 in section 4.4). 

The discussion regarding the appropriate timing of the different sepsis care processes 

exemplifies the uncertainty inherent in all forms of specialized knowledge, and the 

challenges this uncertainty poses for the external assessment. What is considered gold 

standard medical care is subject to change: What might have been considered to be 

relatively straightforward recommendations for proper care might turn out to be highly 

contested issues among experts, and what was thought to be good practice in the 

planning stage of an inspection could potentially end up being an Achilles heel once 

the project is set in motion. One could ask why setting quantitative standards in a field 

marked by contested clinical best practice did not cause more resentment among the 

clinicians. I will try to address this question later in this chapter, after we have reviewed 

the effects of the inspection on care processes and patient outcomes. 

 
to provide a thorough examination of the arguments here. Therefore, the following must suffice as a background: 
An important point of contention in the debate stems from a 2001 study (Rivers et al.) that recommended “early 
goal-directed treatment” relying on fluid resuscitation, vasopressors, and vasodilators, guided by monitoring of 
central venous pressure and central venous oxygen saturation. These recommendations were included in the first 
Surviving Sepsis Campaign guidelines (Dellinger et al., 2004), and were introduced as a part of the sepsis bundle, 
i.e. a selected set of interventions or processes of care for patients with sepsis (Levy et al., 2004). Though some 
researchers have found evidence suggesting that bundle care may increase the chances of survival (Barochia et 
al., 2010; Levy et al., 2015), others have failed to find such associations and sown doubts about whether bundle 
care represents an improvement over regular care for patients with sepsis (The ProCESS Investigators, 2014). 
Additionally, when it comes to early therapy with broad-spectrum antibiotics, the guidelines have been criticized 
for being based on too-weak evidence (Patel & Bergl, 2019). When the 2016 update of the Surviving Sepsis 
Campaign guidelines were published (Rhodes et al., 2017), the Infectious Diseases Society of America did not 
support the new guidelines. They pointed to the risk of guideline mandated early antibiotics leading to 
inappropriate antibiotics use as one of the reasons for why (IDSA Sepsis Task Force, 2017).  
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6.2.2 The effects of the inspection 

The second research question is how the inspection have affected the performance 

indicators for diagnosis and treatment of sepsis, and for patient outcomes. For the sake 

of clarity, we can break down this research question into two sub-questions: (1) Can 

any changes in performance indicators for sepsis care be attributed to the inspection? 

(2) Do the changes in care processes result in improved patient outcomes? 

Regarding the first question, study 2 found a significant improvement in 5 of 11 care 

processes when controlling for potential confounders. It should be noted that the effect 

estimates of the inspection were in a positive direction for all but one of these processes. 

Adding to this, all care processes showed an improvement in relative terms from before 

to after the inspection, and in the unadjusted analyses 9 of 11 processes were found to 

be significantly associated with the inspection. Hence, it seems safe to presume that the 

inspection had an effect in improving the care processes. This finding is contrary to 

that of previous research using experiments or other statistically robust approaches, 

which in general has found little or no evidence of improvement attributable to 

inspection.33 

Regarding the second question, study 2 did not find any significant improvement in 

mortality or length of stay when controlling for other variables, including time. As 

discussed in section 6.1.2, controlling for time is a tricky issue in our statistical models 

and one that can potentially skew our estimates of inspection effects. If we however set 

aside these questions of possible biases for now, the lack of significant effects on 

patient outcomes is interesting. 

We can hypothesize a couple of different mechanisms related to how improvement of 

care processes might affect the two outcome measures. While an improvement of care 

should lead to lower mortality, it might have mixed effects on length of stay. Shorter 

length of stay is what we would expect for patients who otherwise would have stayed 

 
33 Such studies include randomized controlled experiments (Salmon, Heavens, Lombard, & Tavrow, 2003; 
Wesselink et al., 2014; Wesselink et al., 2015) and time-series design (Castro-Avila et al., 2019; Castro, 2018). 
See section 2.3.2 for an overview of the research on inspection effects. 
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for longer until adequately healed and discharged. Patients whose lives are saved by 

the improved care processes, on the other hand, might have longer length of stay than 

they would have had had they died while in hospital. For a condition with high in-

hospital mortality such as sepsis these effects could be of a consequential magnitude. 

Looking at the averages for different subgroups in our material, we find that for the 

980 patients who had both a Charlson comorbidity index of above 3 and organ dys-

function (including both pre and post inspection groups), the average length of stay 

was 8.5 days. For those within this group who had not died within 30 days, the average 

length was 8.9 days, while for those who had died within 30 days, the average length 

was 6.9 days. For these high-risk patients, at least, it does not seem unrealistic to expect 

that a reduction in in-house mortality could offset a reduction in average length of stay 

brought on by improved care processes. 

As for the effects of the inspection on mortality, we could have expected that improved 

care processes led to lower mortality. This was suggested by a study by Seymour et al. 

(2017), mentioned in 6.2.1, of the effects of a 3-hour sepsis bundle that included 

obtaining blood culture before antibiotics, measurement of serum lactate, and 

administration of antibiotics. They found that time to completion of the bundle and 

time to antibiotics were associated with increased risk-adjusted in-hospital mortality. 

Since we found that these processes were among those that improved following the 

inspection, there were reasons to believe that this would affect the mortality in our 

study as well. However, the lack of significant effects of the inspection is not altogether 

surprising, as there are studies suggesting that the association between improved sepsis 

management and mortality is not straightforward. Investigating the effects of a protocol 

of sepsis screening and patient management in the emergency department, Gatewood, 

Wemple, Greco, Kritek, and Durvasula (2015) found expedited care delivery following 

the intervention but not reduced mortality. 

It is instructive to again consider the findings reported in study 1 related to the 

association between time to antibiotics and mortality. The mortality was highest for 

those who received treatment within one hour, and it rose again for those who received 

antibiotics later than three hours from admission. As pointed out in 6.2.1, the 
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importance of immediate broad-spectrum antibiotic treatment for patients with sepsis 

is contested (Patel & Bergl, 2019). It is possible that for a good portion of the patients 

in our sample, starting antibiotic treatment as early as within one hour after admission 

would not have impacted their chance of survival significantly. Timing of antibiotics 

is found to be especially crucial for patients with septic shock, i.e. the patients who are 

worst off (Kumar et al., 2006; Puskarich et al., 2011). The lack of significant effects of 

the inspection on mortality may in part be explained by the fact that most of the patients 

in our sample did not belong to this high-risk group. 

Furthermore, the effect might get distorted because of the complex chain of events 

leading from the inspection to the patient outcomes. We can anticipate that an initial 

effect on care processes will be distorted along the way, due to other factors influencing 

the mortality rate. Compare this, metaphorically, to listening to a recording. No matter 

how pure the tone produced by the musicians in the recording studio, the sound is going 

to be affected through the signal processing chain, going through microphones, meters 

of cable, sound processing, compression, and in the end squeezed through the speakers 

in your living room. The inspection process is a much messier affair when it comes to 

getting the signal through without gaining to much noise on the way. 

We should remember that in studying the sepsis inspection we have used indicators 

specifically related to patients with sepsis. Castro (2018) argues that if we are to 

compare the effect of inspections, we should focus on broader, hospital-level quality 

indicators, such as in-hospital mortality, rather than disease specific indicators. When 

it came to care processes, we used the same indicators as was used by the inspection, 

namely a wide set of indicators related to diagnosing and treating patients with sepsis. 

To be sure, these variables also included aspects of patient care that are important for 

other groups of patients in the emergency department, but the indicators were tailored 

to the standards for good care for patients with sepsis. In addition, we also included the 

patient outcome variables, but we restricted the measurements of outcomes to patients 

with sepsis. Thus, it was less likely that the effect estimates could be influenced by 

other events (i.e. “distorted”), as the effect of an inspection into one specific care 

process could have been drowned out if we had studied the effects on a hospital-level. 
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On the other hand, it is important to note the difference in level of analysis if we are to 

compare our results to those of studies using hospital-level measurements. 

 

6.2.3 How the inspections worked 

The third research question was: What is the role of inspections in bringing about 

improvement efforts in the emergency departments? I must admit that I will arrive at 

an answer only partially and conditionally.  

The use of indicators 

In study 3, which was aimed at understanding how inspections could promote improve-

ment efforts, we emphasized the importance of indicators. Through the medium of 

clinically relevant indicators, the hospitals were made aware of deficiencies in their 

current practices and then set about trying to improve these practices.  

The very existence of performance indicators can be a form of “action at a distance” 

(Rose & Miller, 1992, p. 187). By introducing mechanisms of recording and scoring 

the performance of hospitals, the government can instigate changes without having to 

resort to blunt enforcement. The hospitals themselves engage with their own per-

formance metrics and come up with plans to improve. The potential power inherent in 

the selection of performance metrics is not to be trifled with. Inspections may very well 

be a forceful instrument of change but is it the desired change? In order to better under-

stand the potential benefits of good indicators, we need to consider the potential 

drawbacks of not-so-good indicators. I want to address three closely related pitfalls of 

using performance metrics for regulatory purposes: gaming, validity, and prioritization. 

Firstly, one could have a situation of gaming or “managing to the audit”. As described 

in chapter 2, gaming is the process whereby organizations manipulate or strategically 

adapt their work in a way so that performance targets are reached, though, in reality, 

there is no overall improvement of the quality of services. This concern has been much 

debated over the last decades in the study of healthcare inspections (Bevan & Hood, 

2006; Toffolutti et al., 2017).  
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The improvement of performance indicators from before announcement to after 

announcement can be a telltale sign of gaming. One would expect gaming to occur 

between announcement and inspection, as the hospitals are judged on the basis of the 

performance at the time of inspection. Of course, improvement of performance metrics 

after announcement can also be a sign of genuine improvement, and thus of legitimate 

anticipatory impact (Smithson et al., 2018). However, if the hospitals were able to 

game the performance indicators, it would most probably happen before the 

inspections. Analyzing the announcement effects was not within the scope of this 

study. We can, however, see the change in performance from pre-inspection to post-

inspection for the hospitals that belonged to the last two steps of the stepped wedge. 

These hospitals received the announcement that they had been selected for inspection 

after the inspection reports had been completed and published for the inspections in the 

first step. These later hospitals then had between two and a half and five months to 

prepare for the inspection. If gaming was the sole reason for improvement, we should 

have seen little or no improvement from pre-inspection to post-inspection. This was 

not the case. These hospitals also had significant improvements in key care processes. 

Examples of this include two of the four hospitals that were included as cases of 

successful inspection processes in study 3. 

These results indicate that Goodhart’s law is not ironclad. The problem of gaming does 

not stem from performance measures per se but from the performance measurement 

systems that, in the words of Bevan (2010), punish “knights” and reward “knaves”. 

The sepsis inspection included a set of indicators that could not be manipulated easily. 

As argued in studies 1 and 3, the care processes were closely related to patient care, 

and they were congruously linked in such a way that a concerted effort to improve all 

processes would be commensurate with a systemic quality improvement of sepsis care. 

Save from outright fabricating the data or purging electronic health records, the 

hospitals had to de facto improve their care processes in order to improve the indicators. 

We could obviously argue that we do not know whether the changes were instigated to 

advance the patients’ welfare or to be seen as successful in the eyes of the powers that 

be. It is futile to try to empirically distinguish one from the other, as people tend to hide 
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any disreputable motivations. Also, ethically, at least from a consequentialist stand-

point, one could argue that any action that produces a desired result is fine, whatever 

motivations lay behind the improvement efforts. 

The problem of gaming is closely related to the second theme: whether the performance 

measures are, in fact, valid measurements of quality of care. The organizations might 

achieve changes that the inspectors (and perhaps the hospitals) perceive to be good 

results but that in fact are not. Or, the chosen indicators may be known to have poor 

validity but still be the best alternative out there. Thus, operationalizations of quality 

of care can in reality measure something completely different and clinically irrelevant 

– what Power (1994, p. 28) describes as “structures of auditability embodying 

performance measures which increasingly do not correspond to the first order reality 

of practitioners’ work”.  

In the sepsis inspection, this kind of risk could potentially arise if a singular focus on a 

select few care processes led to other important processes being overlooked. This, 

however, does not seem to have been born out in the sepsis inspection, possibly due to 

the comprehensive set of indicators that were selected for review. Study 3 showed that 

the hospitals welcomed the way the inspection focused on the patient-care process as a 

whole. As mentioned above, the performance measures in the sepsis inspection were 

closely tied to the practical realities of work in emergency departments, and in the 

interviews the measures were lauded as being related to issues critical to patient care. 

External specialists were involved at an early stage in order to secure the most repres-

entative set of indicators possible. In study 3 we argue that this effort resulted in 

improved legitimacy for the inspection. This backs the argument referred to in chapter 

2, about the importance of focusing on issues and indicators that are relatable for the 

healthcare personnel (Campbell et al., 2010; Hovlid, Braut, et al., 2020; Åsprang et al., 

2015).  

Thirdly, the choice of indicators can change the prioritization from one group or one 

service to another. Prioritization is a legitimate aspect of inspection: The areas under 
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inspection are given special attention. However, prioritization can also happen inad-

vertently. A study by Helgesen and Hanssen (2014) of healthcare governance in 

Norwegian municipalities gives an example of this. They found that the focus of 

County Governors in their inspections were metrics for institutional care, because these 

metrics were more easily applicable as audit criteria, even if the government prioritized 

other forms of care such as home care services. Moreover, the focus of one set of indi-

cators over another could lead to a situation where care is in fact improved for the target 

group of patients but where some other groups are worse off than what they would have 

been without these new rules. Hood (2011) describes how “protocolization” can lead 

to iatrogenic risk:34 ostensibly aiming at reducing risks, stricter protocolization leads to 

higher risks for some groups. This would be the case if, for instance, the changes in 

care processes benefited patients with sepsis through more timely care but this prioriti-

zation made other patients of the emergency department fall between the cracks. 

As was the case for the validity of the performance indicators, the choice of a compre-

hensive set of performance indicators seemed to mitigate the risk of prioritization at 

the expense of other groups. The sepsis inspection included several indicators related 

to early diagnosis, such as time to triage, time to examination by physician, and 

measurements of vital signs. A more expedited completion of these processes would 

not only benefit sepsis patients but all patients presenting to the emergency department.  

Two more points are to be added to the discussion of indicators. First, indicators need 

to be sensitive to improvement (Hovlid, Braut, et al., 2020). In her study of the effects 

of the Care Quality Commission’s inspections in England, Castro (2018) argues that 

improvements will be slower and more subtle if the standard of services already are 

adequate. Our findings from the sepsis inspection support her reasoning: As explained 

in studies 1 and 3, the emergency departments clearly had a room for improvement. 

 
34 Here, “iatrogenic” refers to regulatory iatrogenesis, analogous to medical iatrogenesis (care induced injury). 
Coincidentally, one of the earliest investigations of medical iatrogenesis was in fact on (puerperal) sepsis 
(Wiener, 1998). 
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For almost half of the patients before inspection, two or more key diagnostic pro-

cedures were not completed in a timely manner, and about the same proportion of 

patients received antibiotics within two hours. 

Second, as alluded to in chapter 2, inspections can be construed as “inscriptions”. 

Power (1997) noted that in the case of audits, the efficiency and effectiveness of organi-

zations in some cases could be seen as ‘constructed around’ the audit, rather than 

verified by the audit. When the organization lacks clear performance measures, the 

audit defines and operationalizes such measures. In a similar vein, de Kam’s (2020) 

notion of “regulatory objects” offers a perspicacious take on regulation and inspections. 

A regulatory object “defines a particular quality issue as the (legitimate) object of 

regulatory scrutiny” (p. 14). Expanding on the idea of quality inscriptions and the 

constitutive effects of performance indicators (Dahler-Larsen, 2014, 2019), de Kam 

argues that regulatory objects, along with the instruments that render the quality of 

these objects documentable, partake in constituting the notion of quality. 

This is not to say that performance measurement systems are omnipotent. Within the 

regulatory realm, constitutive effects of performance measurements are mediated by 

other sources of information (Kok, Leistikow, & Bal, 2019). Furthermore what happens 

“on the floor” can be decoupled from the goals and performance measurement systems 

(de Bree & Stoopendaal, 2018; Meyer & Rowan, 1977). What the notion of regulatory 

objects can provide, is a corrective: It encourages us to be open to the idea that in some 

instances the conceptions of the quality we want the inspections to improve are 

influenced by the inspections themselves. 

 

Organizational learning and context 

I have now described a list of potential pitfalls and argued that the sepsis inspection 

managed to address these risks, at least partially, by way of choosing a comprehensive 

set of indicators. But this only provides a limited glimpse into the workings of the 

inspections. We also need a deeper understanding of the organizational impact 

(Smithson et al., 2018); how the meeting between hospital and inspection authorities 
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influences the hospitals’ actions, especially those pertaining to quality improvement 

efforts. 

What we have come to learn from the sepsis inspection supports Walshe’s argument 

about inspection authorities having to rely on quality improvement mechanisms within 

the hospital (Walshe, 2003). Hence, inspection effects are inextricably linked to the 

organizations and their potential for change and learning. This means that all effects 

are contextual, to the extent that the potential for change and learning are part of the 

organization’s culture, i.e. its previous shared learning (Schein & Schein, 2016). There-

fore, the mechanisms will most likely operate differently from organization to 

organization.  

One of the ways in which organizations differ in their response to inspections, is in 

who drives the improvement efforts. Whether the inspection is to function via anticipa-

tory effect or through more direct routes, its success is dependent on people within the 

organization who are willing to either put quality themes on the agenda themselves or 

who take up the mantel of the improvement work once the inspection authorities have 

forced the issue. 

In study 3 we found that managers as well as healthcare professionals can be em-

powered by inspections. This echoes an upcoming study by Weenink, Wallenburg, 

Leistikow, and Bal (2020), who found that inspection frameworks are being used for 

quality improvement in different ways: by managers to check if quality meets the basic 

standards, or by the professionals to stimulate discussion and learning. One should 

avoid viewing this as a purely dichotomous relationship, however. There are good 

reasons to believe that improvement is best served by a culture of mutual learning and 

cooperation between clinicians and managers. A recent study into how healthcare 

organizations prepared in advance of upcoming NBHS inspections found that 

managers who involved clinicians in the assessment of care delivery tended to initiate 

improvement efforts to a greater extent than managers who did not involve clinicians 

(Hovlid, Teig, et al., 2020). Another recent study that is interesting in this respect, is a 

mixed-methods inquiry into how sentinel event reports, mandated and assessed by the 
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Dutch healthcare inspectorate, affected learning in hospitals (de Kam et al., 2020). To 

meet the increasing need for producing reports following incidents, hospitals would set 

up dedicated investigation teams.35 The researchers found that the reports failed to 

adequately connect the learning process of the investigation team to that of the health-

care professionals.  

Acceptance of the legitimacy of the inspection and a culture that can support 

improvement efforts are not the only prerequisites for quality improvement, however. 

The inspected organizations must also have adequate resources to initiate improvement 

efforts (Castro, 2018).  

Our studies have not focused on the economic aspect of the inspection. Therefore, it is 

not possible to say anything definite about the use and availability of resources, other 

than that hospitals for the most part seems to have had necessary resources for follow-

ing up the inspections and initiating improvement efforts. However, in the phase 

following the inspections we found an example of disagreement between one of the 

hospitals and the inspection team regarding how to address the deficiencies. To correct 

the nonconformities listed in the inspection report, the hospital had to adjust the work 

schedules so that resident physicians were available to the emergency department at all 

hours. According to the managers, this adjustment increased the toll on resident 

physicians. They said it could lead residents to resign, which was perceived as a serious 

risk to maintaining full capacity at the hospital, as it already was difficult to recruit 

enough physicians into these positions. The managers agreed that, ideally, resident 

physicians should be available at all times, but implementing these changes quickly 

left the hospital in a precarious position. One of the managers said: “this [change] is 

the right thing to do but you can’t do it over night”. This is an important reminder that 

there is a cost dimension to inspections, and that workload and opportunity costs can 

 
35 The dedicated investigation teams, it should be noted, lend support to Downs’ “corollary to the Law of Counter 
Control […] that any increase in the number of persons monitoring a given bureau will normally evoke an even 
larger increase in the number of bureau members assigned to deal with the monitors” Downs (1967, p. 152). 
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represent a negative impact of inspections (Walshe, Wallace, Freeman, Latham, & 

Spurgeon, 2001). 

Next, we turn to the inspectors and the relational impact (Smithson et al., 2018) of the 

inspections. What do the inspection teams bring to the table other than providing “hard” 

numbers? It seems from study 3 that they put a human face on those numbers. The 

legitimacy of the inspection was not all down to the acceptance of the indicators as 

relevant to the daily care processes. Another important factor was that the managers 

and clinicians acknowledged the expertise of the inspection team, and especially the 

specialists’ expertise. As noted in chapter 2, the importance of the quality of the 

inspection team has been underscored in previous research (Hilarion et al., 2009; 

Walshe & Boyd, 2007). We found this to hold true for the sepsis inspection. It was the 

combination of hard numbers with a clinical understanding and real-life experience of 

the inspection teams that brought the clinicians onboard. We also found that the 

inspection teams’ interpretations of the data were important in helping the hospital 

identifying potential areas for improvement. With their outside-in perspective, they can 

aid in contextualizing the external requirements. This role of the inspection authorities 

was also noted in a recent case study of the legal framework for internal control and 

quality improvement in Norwegian healthcare (Øyri et al., 2020), which found that the 

healthcare organizations wanted guidance from the inspectors regarding how to apply 

the internal control requirements to their own context. 

Moreover, and perhaps more hidden from view, is the importance of the on-site visit 

for the inspection teams’ assessment of the quality of care at the different emergency 

departments. This includes all the information gathered through documentation, 

interviews, and observations which are not included in the “hard” indicators (Walshe, 

2011). Kok, Wallenburg, Leistikow, and Bal (2020) explain how information that is 

not easily classified within the existing data management system – what they refer to 

as “soft signals” – is essential in that it provides the necessary context to understand 

performance metrics and assess risks. The softness of this information is related to how 

it is used and made sense of (Weick, 1993), not necessarily to any inherent character-

istics of the types of data or seriousness of the information. 
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By giving the clinicians room for reflecting on the metrics, the inspectors facilitate the 

learning processes within the hospitals. Preparing for and following up external assess-

ment requires communication across organizational and professional boundaries, 

which can be a catalyst for learning (Baskind, Kordowicz, & Chaplin, 2010; 

Greenfield, Pawsey, & Braithwaite, 2011). As described in study 3, the inspections 

created opportunities for groups of clinicians and managers to come together to discuss 

patient care. These meetings could act as what Nonaka (1994) terms "communities of 

interaction", essential to the processing and development of knowledge within the 

organization. Furthermore, the inspectors are themselves learning and revising their 

approach to the present and upcoming inspections; they are engaging in triple-loop 

learning (Healy & Braithwaite, 2006). 

We thus find support for the notion of facilitating change by providing arenas for 

discussion and reflection (Hovlid, Braut, et al., 2020). Even if inspections formally 

address the hierarchical chain of management, this does not mean that the change 

exclusively works through a top-down implementation. Networks of clinicians and 

managers are also crucial, and these professional networks have further ties to the wider 

professional community and to the inspection authorities. To borrow a metaphor from 

Niall Ferguson (2017), the drive for change from the “public square” of such networks, 

can be just as strong, if not stronger, than that from the “tower” of management. 

 

Accountability 

Discussing how the inspections worked, I have touched on themes such as choosing 

clinically relevant indicators, bringing clinicians onboard, and providing arenas for 

reflection. We also need, however, to address the role of the inspector. The importance 

of having a perspective from “the outside” was emphasized by one of the managers 

quoted in study 3. But it is not merely “anyone” who comes along with interesting 

performance data and opens discussions about clinical practices. It is the inspector; and 

that counts for something. Understanding a regulatory scheme like NBHS’s inspections 

requires grasping the underlying accountability structures. Accountability is an 
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important reason for why we have inspections in the first place. Demands for greater 

accountability has been a main force behind the introduction of external reviews in 

healthcare systems (Shaw, 2000). An ever more complex society necessitates trust 

between strangers, and the inspection authorities are “the new guardians of trust” 

(Power, 2007). 

This role as a “guardian of trust” speaks to the fact that the performative qualities of 

the inspections are important. The inspection authorities signal to the healthcare organi-

zations what is expected of them, and at the same time, they promote trust in the 

healthcare system as a whole. Making inspection reports available on the Internet 

further secures a form of public horizonal accountability for the organization (Bovens, 

2009). Describing the role of the Care Quality Commission in England, Castro (2018, 

p. 250) argues that the commission mainly exerts its effect “through its existence by 

creating a constant pressure to maintain standards to avoid regulatory actions and to 

perform well during an inspection without any additional effort being required” and 

that it “may be viewed as acting as an invisible (but ever present) reminder to meet 

standards of practice and strive for improvement.” We can call this the “speed camera 

justification” for healthcare inspections, which basically resonates with non-responsive 

regulatory strategies. Whether the inspection authorities identify subpar care or not, 

and whether they actually provide valuable information to the healthcare organization 

or not, is less important than the fact that people know they can be busted if their per-

formance drops below the approved levels.  

So how does this conception of accountability compare with the approach of the sepsis 

inspection? It seems clear that the role of the inspection teams appears not to be based 

on a strategy of deterrence, where the inspection authorities, armed with a dis-

combobulating array of forms, protocols, and guidelines, clamp down on the hospital. 

Neither is it exclusively focused on compliance. As Leistikow (2018) reminds us, pro-

moting quality improvement requires different regulatory strategies from those used 

for promoting compliance. However, even if NBHS has improvement as a goal, it 

would be stretching it too far to call this regulatory approach a “hybrid”, i.e. providing 

direct action improvement support contingent on the organization’s performance 
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(Furnival, Boaden, & Walshe, 2018b). But the approach of the sepsis inspection can 

broadly be termed reflexive or responsive.36  

This brings us back to the inherent dangers of enforcing rigid regulatory standards. 

Sepsis care is an especially interesting case when it comes to this discussion. One of 

the reasons why the Infectious Diseases Society of America chose not to support the 

2016 Surviving Sepsis Campaign guidelines was that they deemed the guidelines’ one 

hour time limit on administration of antibiotics to potentially cause uninfected patients 

to receive antibiotics “in the rush to meet the fixed frame stipulated for infected 

patients” (IDSA Sepsis Task Force, 2017, p. 1632). Along the same lines but in a more 

dramatized fashion, lamenting the effect of what they judge to be non-contextualized 

or fictitious claims about sepsis, Singer et al. (2019, p. 1513) write: 

Patients and families fear the so-called hidden killer and their confidence in 

health-care providers is undermined. Hospitals are criticised, penalised, and 

litigated against for failing to give patients antibiotics within 1 h of presumptive 

diagnosis. Doctors are reported for not giving antibiotics to patients they deem 

noninfected.  

What these authors are describing are the processes that Smithson et al. (2018) refer to 

as informational impact and stakeholder impact. Publicizing information influences 

the perception of the hospitals in the eyes of the public and stakeholders. But as Singer 

et al. point out, there can be a downside to this. It can lead providers to avoid providing 

what they believe to be the best care, because they fear retaliation. The argument echoes 

a central tenet of prospect theory, namely that potential losses are weighted more 

heavily than equivalent gains (Kahneman & Tversky, 1979). Such negativity bias can 

be institutionalized into control mechanisms. Failure gets all attention, which results in 

risk aversion on the part of the practitioners (Hood, 2011). 

 
36 Classifying the style of regulation in this way must be approached with some caution. We cannot use one 
specific inspection as evidence for characterizing the entirety of the regulatory regime. The inspection is just one 
tool from a larger box or regulatory tools, and to properly describe the regulatory governance, we need to 
understand how the different tools work together as a whole. 
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Accountability in health care cannot, however, be equated with this “blame game”. 

There are clear limits to the power of hierarchical chains of accountability in health 

care and other public services dominated by professionals (Lipsky, 2010). Healthcare 

personnel and healthcare organizations have multiple accountabilities (Hupe & Hill, 

2007). In Norway, for example, hospitals are not only subject to the kind of admin-

istrative accountability performed by the inspection authorities. They are also 

politically accountable as subordinates of popularly elected bodies, they are socially 

accountable to users and user groups, and they are professionally accountable to their 

peers (Byrkjeflot, Christensen, & Lægreid, 2014). The resulting network of accounta-

bilities can be described as a “combination, mingling, and competition between 

accountability mechanisms” (van Erp, Wallenburg, & Bal, 2020, p. 48). 

It has been argued that such patchworked accountability structures for healthcare pro-

fessionals have evolved from an accountability structure primarily based on collegiality 

and trust (Duckett, 1983; Ewert, 2020). This shift, it is said, entails a renegotiation of 

the public mission entrusted to the professionals (Grimen, 2006). From the healthcare 

personnel’s perspective, the perceived shift can of course be experienced as an erosion 

of trust in their profession. As Doc Deeneka laments in Joseph Heller’s Catch 22: “It’s 

a terrible thing when even the word of a licensed physician is suspected by the country 

he loves” (Heller, 2011 [1961], p. 46). 

Ewert (2020, pp. 320-321) argues that “measuring healthcare performance through 

checklists and protocols fails to comply with physicians’ cross-cutting identity facet as 

a professional”, and that for physicians, “rendering account to somewhat anonymous 

regulatory bodies […] hardly promotes healthcare quality.” I do not support this claim 

unreservedly. While I agree that giving a human face to the inspection probably is 

important, the measurements and protocols are part and parcel of what it is to be a 

physician in a specialized healthcare setting. What is important for the legitimacy of 

the inspection process, and hence the accountability of the healthcare personnel and 

healthcare organizations, is that the measurements are seen as relevant to the patient 

care, which they were in the case of the sepsis inspection, as explained in study 3. Thus, 

accountability salience, i.e. the perceived importance of the outcomes that are at stake 
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(Hall et al 2017), can be an important determinant on the felt accountability of the 

healthcare professionals and healthcare organizations. 

At the heart of accountability lies the felt obligation of the accountor (the one rendering 

account) to inform the accountee (the one taking account) about performance, 

procedures, or outcome. The accountee must then able to question the accountor about 

information and conduct, and also to pass judgement about this conduct (Bovens, 

2009). In the sepsis inspection, we saw that hospitals gave account both in the form of 

providing documentation and responses on request and on their own volition, as 

exemplified in study 3 by how staff and managers discussed challenges in one of the 

closing meetings. In such cases, the inspector can act out the role of a consultant (Kagan 

& Scholz, 1984) or a teacher (Kok et al., 2019).  

There is a tension, though, between active improvement support and independent 

assessment that can lead to confusion regarding regulatory roles and diminish 

accountability (Furnival, 2017). This raises an interesting question about accountability 

in cases where the inspectors refrain from making judgements or recommendations 

altogether. Leistikow (2018) discusses the regulatory approach of “feedback without 

recommendations”. The Dutch healthcare inspectorate had carried out a pilot project 

where they used a new tool for monitoring client experiences. They provided the results 

to the care institutions but did not issue any opinion. The institutions had then used the 

results to improve the quality of care, resulting in the hypothesis that feedback without 

recommendations might be an effective intervention. Leistikow explains the simple 

logic behind why this approach could work: “people are more enthusiastic about 

working on improvements they themselves have devised than on externally imposed 

measures” (p. 22). 

It is not necessarily so that the healthcare organizations do not feel accountable to the 

inspection authorities that adopt a learning-based approach or refrain from making 

judgements. Accountability can function according to a “logic of proximity”, where 

the closeness between the accountor and the accountee influences the degree of felt 

accountability (Schillemans et al., 2020). In this regard, it is interesting to note that 
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Weenink et al. (2020), who investigated the impact of publishing inspection frame-

works, found that such frameworks are used more actively in the improvement efforts 

if the ties between the inspectorate and the sector are close. In part, this mechanism 

seems to be tied to the “grip” the inspection authorities have on the sector. If it is likely 

that providers will be inspected, they will use the frameworks more actively, according 

to Weenink et al. I believe, however, that this logic of proximity is also related to the 

relational impact of the inspections. As reported in study 3, the clinicians and managers 

had expectations of inspection team’s clinical insight. Accountability “presupposes 

agreement […] about what constitutes an acceptable performance” (Day & Klein, 

1987, p. 5). When the healthcare organizations are cognizant of the inspection 

authorities’ role and see them as credible and authoritative when it comes to assessing 

quality of care, the healthcare organizations will be more likely to take action on the 

basis of the results provided by the inspection authorities.  

Even if the inspection authorities do not resort to enforcement, they have provided the 

healthcare organizations with a “template” for assessing the quality of care within a 

given area. To better understand this, we can turn to Goffman’s (1986) concept of 

“keying”, which refers to a systematic transformation of one activity into another. 

Through the process of keying, the meaning of the activity for the participants is 

changed but the activity is patterned on the original one. Quality improvement 

following an inspection, as well as improvement in advance of an inspection 

(anticipatory impact) or inspired by inspections in other organizations (lateral impact), 

can be understood as keying. The improvement can take the form of what Goffman 

calls technical redoing, i.e. “practicing” the inspection, or of regrounding, where the 

healthcare organization uses the same indicators and standards as the inspection 

authorities but they perform the assessment not with the motivation of complying with 

requirements but to improve quality. This, then, can give us an idea of how the 

interpretation schemes of the inspection authorities can be adopted, internalized, and 

used by the healthcare organizations, and of how the administrative and professional 

accountability can align. 
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7. Concluding remarks 

Inspection is a governance tool with a practical end goal, and this thesis is meant to 

provide insights that can be of practical value. This chapter therefore starts out with 

considering the possible contributions to inspection practice that our research can offer. 

As much as I would like to provide failsafe guidance to inspection authorities, this 

thesis is unfortunately not a panacea for succeeding with inspections. I nonetheless 

point to some areas that could be worthy of the attention of those involved in governing 

and developing healthcare inspections. I then go on to discuss some themes and app-

roaches that I believe could be worth pursuing in future research efforts in this field. 

 

7.1 Implications for the work with inspections 

Even though regulators perhaps spend more time concerned with setting minimum 

standards than driving improvement (Walshe, 2011), there has been an international 

trend where states have taken stronger regulatory roles in promoting quality 

improvement in healthcare organizations (Healy, 2011). So too has the Norwegian 

state. If the present thesis can provide any valuable input for the governance and regu-

lation of health care, two questions seem especially pertinent: Is the use of inspections 

a viable solution for improving quality of care, and, if so, what can be done to maximize 

the effects of inspections in this regard? 

As described in the previous chapters, research has – with some exceptions (including 

findings from the present studies) – painted a somewhat bleak picture of the ins-

pections’ contribution to quality improvement. This has led some researchers to doubt 

the efficiency of inspections as a tool for improvement (Castro, 2018). Defenders of 

inspections have a last resort in what I in chapter 6 called “speed camera justification” 

of regulation. The mere knowledge that the inspection authorities exist and might come 

knocking one day increases the accountability of the health organizations and, hence, 
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the quality of care they provide. Therefore, it does not matter whether they actually 

contribute to improvement for the organizations that are being inspected.  

In my opinion, we should not conclude on such a Panglossian note. The inspection 

authorities should strive to make an impact. And they do strive. Facing a continuous 

changing of circumstances, supervisory bodies are required to constantly adapt to new 

challenges and opportunities (van Oijen, Wallenburg, Bal, & Grit, 2020). As I hope 

this thesis has shown, inspections can in fact contribute to improving the quality of care 

for a group of patients suffering a life-threatening acute illness. This improvement 

process has not only taken place in a select few hospitals. It has happened across 

hospitals, resulting in an average improvement of important care processes for the 

whole patient group. Thus, the answer to the question of whether inspections are viable 

solution to quality improvement is in my opinion an emphatic yes. 

The next question is then how the inspections should be designed and delivered to make 

sure that they foster quality improvement in the healthcare organizations. Here I want 

to highlight three important themes. 

The first theme is related to the use of performance indicators. This was a main focus 

of study 3. Our findings suggest that it was important to identify indicators that could 

capture the care processes in a comprehensive way. The key to achieve this in the sepsis 

inspection was to include external clinical specialists at an early stage. The specialists 

had both research-based knowledge of sepsis and practical experience from treating 

patients with sepsis. As argued in study 3 and described in the previous chapter, the 

inclusion of such clinical specialists on the inspection teams further bolstered the 

legitimacy of the inspections. Including top notch clinical knowledge on the inspection 

team will also help the inspection with a common problem in healthcare regulation, 

namely integrating and weighing “hard” and “soft” data on performance (Kok et al., 

2020; Walshe, 2011). The specialists could use their real-world experience and practi-

cal knowledge in helping identify areas that needed improving. 

The second theme is the importance of addressing and engaging the healthcare 

personnel during inspections. The role of clinicians in bringing about positive quality 
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improvement following the inspections has been underlined in this research project. 

Any improvement of care must, by necessity, involve the personnel. Regulators should 

therefore make sure that the inspections address the employees’ contribution to quality 

improvement directly during inspections. This echoes core concepts in Safety-II re-

garding the role of humans in bolstering safety and resilience in organizations, and it 

requires a regulatory focus on inter alia interdisciplinary teamwork and enabling pro-

fessionals to voice quality concerns within their organizations (Leistikow & Bal, 2020).  

Though it has not been a focus of this study, the importance of user participation, a 

companion theme to the importance of engaging healthcare personnel, is worth 

mentioning in this respect. Leistikow (2018, p. 8) reminds us that the “added value of 

governmental regulation of healthcare quality should always be assessed from the per-

spective of those who receive care.” Yet, a study of regulatory practices in the UK 

found that among eight different dimensions of improvement capability, service-user 

focus, i.e. “the identification and meeting of current and emergent needs and expec-

tations for service users”, was the one that received the least attention in policy 

documents and interviews (Furnival, Boaden, & Walshe, 2018a). User participation in 

inspections has received more focus in recent scholarly work, though. This research 

has advocated the further development of new types of user involvement (Rutz, 

Bovenkamp, Buitendijk, Robben, & Bont, 2018; Wiig, Haraldseid-Driftland, Tvete 

Zachrisen, Hannisdal, & Schibevaag, 2019; Wiig et al., 2020). A channel for user 

participation that has become more relevant over the last years, is social media. There 

is a growing number of consumer-led online sources related to health, including patient 

rating sites targeted at sharing users’ experiences with healthcare providers and health-

care personnel (Laukka, Rantakokko, & Suhonen, 2019). Inspection authorities need 

to decide whether to make use of data from such sites, like the Dutch healthcare 

inspectorate has done (Kool, Kleefstra, Borghans, Atsma, & van de Belt, 2016), and, 

should they decide to use them, devise ways to harness the data for regulatory purposes. 

The third theme has to do with the overall inspection approach. There seems to be an 

agreement that in healthcare, the inspection authorities should choose some sort of re-

sponsive approach (Furnival, 2017; Leistikow, 2018; OECD, 2014; Schaefer & Wiig, 
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2017; Smithson et al., 2018). No one wants the inspection authorities to be enforcers 

of byzantine rules, and if the inspections are to foster improvement and organizational 

change, their approach needs to be sensitive to the challenges met by the inspected 

organization. This recommendation, however, will be found wanting for lack of 

actionable information. What should the overall priority be, between setting minimum 

standards and promoting quality in the sector as a whole (Leistikow, 2018)? Should 

one choose light controls, which can be ineffective and easy to game, or heavier 

controls that will capture more but are more costly to operate (Bouckaert & Pollitt, 

2011)? Should the regulator strive to take the hybrid role of both doing inspections and 

providing improvement support, even if this entails a risk of undermining the 

inspection authorities’ role as independent assessor (Furnival, 2017; Furnival et al., 

2018b)? Or, to use an example from the sepsis inspection regarding the recommended 

time to antibiotics, should inspection authorities opt to be more dynamic and responsive 

to criticism towards criteria and indicators, or would this “setting their sails to every 

wind” approach lead to hopeless relativism where all inspection findings can and will 

be contested? 

Regrettably, I cannot tell the inspection authorities how they should square the circle 

of these questions. What I can say, is that the proposal of Baldwin and Black (2008) 

about developing “really responsive” regulation makes intuitive sense to me. For regu-

lation to be really responsive, they argue, regulators need to be responsive towards 

more than just how compliant the organization is. They need to respond to their atti-

tudinal settings, i.e. the cognitive framework of the regulated organization. They also 

need to be responsive to the regulatory regime they themselves are a part of: They need 

to understand the institutional environment and the logic of the tools and strategies they 

employ, and they need to be responsive to their own performance and sensitive to how 

the challenges of regulation shift over time. I think one of the keys to success for the 

sepsis inspection was that they strived to fully understand the existing care processes 

of the emergency departments and to frame the inspection in a way that was meaningful 

to the inspected organizations. This is, I would argue, exactly what being responsive to 

the cognitive framework of the regulated organization is all about. To reach the next 
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step of “responsiveness”, being responsive to the regulatory regime and their own per-

formance, the regulator needs to learn from previous experience (Black & Baldwin, 

2010). To achieve this, I think it is necessary to prioritize both a self-evaluative culture 

within the inspection authorities, and also to promote research of many stripes into 

regulatory regimes and the effects of inspections. 

There is an important drawback to adjusting and improving the approach to inspection 

in the ways described above, namely cost. Including experts during the planning stages, 

engaging personnel and users, and providing a reflexive approach to inspection 

requires time and resources. If the inspection authorities are to operate within existing 

budgetary constraints, a change in inspection approach could mean having to scale back 

on the number of inspections carried out. In other words, doing fewer inspections in 

order to do better. This solution is feasible only if the inspection authorities are willing 

to and allowed to cut back on other activities. The inherent danger in such retrenchment 

is that the “speed camera” loses credibility followed by a weakened potential for in-

stilling accountability in the healthcare organizations. 

 

7.2 Future research 

Some stones are left unturned. There is a need to more thoroughly investigate the 

mechanisms that link inspections and quality improvement. A natural progression of 

the work in the present thesis is to re-analyze the focus group interviews and expand 

this analysis to include all six hospitals and both pre and post inspection interviews. 

Gathering additional data from documents and including these together with the data 

from the electronic health records and interviews, would provide a rich material for a 

theory-focused, context-sensitive case study in the form of a realist evaluation 

(Pawson, 2013). 

Another option is to broaden the scope. In chapter 4, I described how we utilized a 

“nested analysis” (Lieberman, 2005), where the large-N analysis (LNA) was followed 

by a small-N analysis (SNA). Studies 1 and 2 provided the initial LNAs, and we then 
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went on to explore the inspections in-depth using SNA in study 3. The next logical step 

in this approach is to go back to the LNA, using the insights we have gained through 

the three studies.  

One theme flagged in our research that could be a candidate for a new LNA is 

anticipatory effects. To date there are no studies from the Norwegian context quantita-

tively measuring the effects of announcing an inspection. Another potential avenue of 

research is the effect of inspections in services outside the hospital-setting. In primary 

care there are fewer evidence-based standards and data on care processes are not always 

as readily available as they are from hospitals. Developing an LNA for inspection 

effects in primary care would perhaps require generating a set of performance indi-

cators that can be collected independently from the inspection teams’ data collection, 

akin to the method devised by Allen et al. (2019) and Allen et al. (2020), and use these 

indicators to assess inspection effects. 

This touches on a point that is of more general relevance to the current state of 

inspection research: the importance of allowing for a multitude of methodological app-

roaches to the study of inspections. There are many exciting methods that are being 

tested out, from approaches as disparate as discrete choice experiments (van Dijk et al., 

2020) and ethnography (de Bree & Stoopendaal, 2018). I want to call special attention 

to the merits of comparative designs. There is a story, integral to each and one 

inspection, of how the inspection succeeded or failed in its ambition to promote quality 

improvement. If we refrain from paying attention to these different stories of 

improvement, and merely extrapolate our knowledge of one specific inspection 

(whether that knowledge is from an LNA or a SNA), we are left with very little under-

standing of how inspections work.  

In trying to understand how inspections work, I think we also should focus intently on 

theory. Involved in the study of regulation in healthcare is a ragtag collection of 

disciplinary fields. We find influences from medicine, law, and a host of social science 

disciplines such as economics, political science, sociology, and psychology. To my 

mind, this is a strength that we should nourish. We should provide clear, theoretical 
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descriptions of how we think inspections work. This can provide us with what Pawson 

(2013) calls reusable conceptual platforms. Some frameworks and conceptual plat-

forms have been provided, such as those of Smithson et al. (2018) and Hovlid, Braut, 

et al. (2020). Building further investigations off platforms such as these can bring 

research on healthcare regulation and inspections further. 

An important reason for why I stress the need for comparative research, is that I think 

it is important to resist tendencies towards parochial outlooks on inspections. It is easy 

to turn a blind eye to the lessons from other countries and other systems, reasoning that 

our way is so particular that those lessons do not apply to us. This is what makes 

research efforts like those of Wiig et al. (2020) so important. Touting the blessings of 

having an international outlook may seem to contradict my emphasis of the importance 

of context in explaining and understanding inspections. After all, I have been 

constantly arguing that understanding the context and system within which inspections 

take place is paramount. My argument, however, is that our objective should not be 

wholesale import of quick and ready inspection recipes from one country to another. 

Rather, we should carefully analyze the inspections that take place in different systems, 

aiming to leverage the slight varieties in inspection schemes, contexts, historical tra-

jectories, and outcomes to gain a deeper understanding of how inspections can be best 

adapted to different circumstances and aims.  
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Abstract

Background

Early recognition of sepsis is critical for timely initiation of treatment. The first objective of

this study was to assess the timeliness of diagnostic procedures for recognizing sepsis in

emergency departments. We define diagnostic procedures as tests used to help diagnose

the condition of patients. The second objective was to estimate associations between diag-

nostic procedures and time to antibiotic treatment, and to estimate associations between

time to antibiotic treatment and mortality.

Methods

This observational study from 24 emergency departments in Norway included 1559 patients

with infection and at least two systemic inflammatory response syndrome criteria. We esti-

mated associations using linear and logistic regression analyses.

Results

Of the study patients, 72.9% (CI 70.7–75.1) had documented triage within 15 minutes of pre-

sentation to the emergency departments, 44.9% (42.4–47.4) were examined by a physician

in accordance with the triage priority, 44.4% (41.4–46.9) were adequately observed through

continual monitoring of signs while in the emergency department, and 25.4% (23.2–27.7)
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received antibiotics within 1 hour. Delay or non-completion of these key diagnostic proce-

dures predicted a delay of more than 2.5 hours to antibiotic treatment. Patients who received

antibiotics within 1 hour had an observed 30-day all-cause mortality of 13.6% (10.1–17.1), in

the timespan 2 to 3 hours after admission 5.9% (2.8–9.1), and 4 hours or later after admis-

sion 10.5% (5.7–15.3).

Conclusions

Key procedures for recognizing sepsis were delayed or not completed in a substantial pro-

portion of patients admitted to the emergency department with sepsis. Delay or non-comple-

tion of key diagnostic procedures was associated with prolonged time to treatment with

antibiotics. This suggests a need for systematic improvement in the initial management of

patients admitted to emergency departments with sepsis.

Introduction

Sepsis is a major challenge, being present in a large proportion of hospitalizations that culmi-
nate in death [1–3]. Most sepsis cases seem to arise outside hospital settings [4], and these
patients present to emergency departments with heterogeneous signs and symptoms, making
detection and diagnosis challenging [5]. New sepsis criteria and early antibiotic treatment has
been a major focus of research and debate over the last years [6] but factors associated with
delayed treatment in the emergency departments have received less attention.

Previous research, mostly based on single case studies and smaller patient cohorts, suggests
that systematic screening and diagnostic procedures for recognizing sepsis are not consistently
carried out according to current guidelines [5, 7] and that sepsis is not recognized early enough
[7]. Early recognition of sepsis is of critical importance for timely treatment [8–10], and com-
pliance with sepsis guidelines is associated with improved outcomes [11–13]. However, no
studies have assessed the association between timeliness of diagnostic procedures and time to
treatment [11]. More knowledge about such associations can prove useful in improving initial
care of the many patients admitted to emergency departments with sepsis. Moreover, there is a
need for robust data documenting the extent to which diagnostic procedures are delayed or
not carried out for patients with sepsis presenting to the emergency room.

The objectives of the study were to assess the timeliness of diagnostic procedures for recog-
nizing sepsis in emergency departments and to evaluate associations between timeliness of
procedures and time to initial administration of antibiotics and association between time to
antibiotic administration and 30-day all-cause mortality.

Methods

Setting and participants

We conducted a multicenter, observational study based on data in electronic health records of
24 Norwegian hospitals.

The Norwegian health care system is publicly funded, and it scores relatively high on the
Organisation for Economic Co-operation and Development’s quality indicators [14]. In Nor-
way, primary care physicians decide whether to refer patients with suspected sepsis to an emer-
gency department for further assessment and treatment.

Early diagnosis and time to treatment of sepsis in emergency departments
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This study is a part of a 4-year longitudinal research project to assess the effects and out-
comes of inspections on early detection of sepsis and time to treatment in emergency depart-
ments. The project was initiated in 2015 by the Norwegian Board of Health Supervision, which
is the body delegated with the overall responsibility for external inspections of health care in
Norway. The protocol for this project has been published previously [15]. In the present article,
we report the results of the first part of the study, establishing baseline levels of compliance
with sepsis guidelines, and assessing the associations between delayed diagnostic procedures
and time to treatment and between time to treatment and mortality.

Measures of care delivery and outcome

The Norwegian Board of Health Supervision identified key clinical practices involved in recog-
nition of sepsis by examining international guidelines [16, 17] and receiving advice from
experts on sepsis. The choice of which care processes to include was based on key elements of
the guideline: screening for sepsis and diagnosing sepsis, source control, and treatment. Oper-
ationalizing these elements into process measures of care delivery was a pragmatic decision
based on what data that could be expected to be available in the electronic health records. The
data were collected by inspection teams, who evaluated the practices at each hospital. We oper-
ationalized these practices into process measures of care delivery, which we used as the study
variables (see Box 1). We defined mortality as all-cause mortality within 30 days from hospital
admission.

Study cohort

We sampled data from electronic health records of patients admitted to 24 Norwegian hospi-
tals fromMay 2015 through February 2017. Hospital size and geographic location were the
main inclusion criteria. The 24 hospitals were representative of Norwegian hospitals with
emergency departments and included all university and regional hospitals in Norway and a
geographically based selection of local hospitals, together serving 75% of the total Norwegian
population of 5 million. The hospitals ranged in size from 58 to 1640 beds and had emergency
departments that served their local or regional communities.

We defined sepsis as the suspicion of infection together with two systemic inflammatory
response syndrome signs, in accordance with internationally established and widely adopted
definitions of sepsis at the time the protocol was developed [16]. The inclusion criteria were
clinically suspected infection on presentation to an emergency department and at least two
systemic inflammatory response syndrome signs, not including high leukocyte counts. We
excluded high leukocyte counts as a criterion because the result of the blood sample in many
cases would not be available for the clinicians when they do their initial judgment of severity
of the patient’s condition.

Organ failure was defined as fulfilling one of the following criteria at arrival to the emer-
gency department: oxygen saturation<90% or PaO2/FiO2<40 kPa, altered mental status,
urine output<0.5 mL/kg/hour or increase in serum creatinine>50 micro mol/L, interna-
tional normalized ratio>1.5 or activated partial thromboplastin time> 60 seconds, platelet
count< 100 or 50% reduction in previous three days, serum bilirubin>70 mmol/L, serum
lactate>4 mmol/L, blood pressure<90 systolic, mean arterial pressure<60, or fall in mean
arterial pressure>40 mmHg. We did not use a Sequential Organ Failure Assessment (SOFA)
score for inclusion, as this was not in use at the emergency departments, and it was not possi-
ble to collect data retrospectively in order to evaluate the patients’ SOFA score.

Early diagnosis and time to treatment of sepsis in emergency departments
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Data collection

We used a two-step case ascertainment approach to identify eligible patients. First, we
searched the Norwegian Patient Registry using a predefined list of the ICD-10 diagnostic
codes that are most commonly used in Norway to classify sepsis and infections [18] (see S1
File). The patient registry contains diagnostic and therapeutic codes for all hospital admissions.
The search produced a list of patients who had been discharged from the participating hospi-
tals with a sepsis and/or infection code, together with an identification number that enabled
access to the corresponding health records. Second, information about the patients’ clinical
status upon presentation to the emergency department from the individual patient records
was assessed on-site at the hospitals to determine eligibility. Out of 5188 patients initially
screened for eligibility, 1559 patients were included in the study (see S1 Fig). The sample size

Box 1. Clinical processes of delivery of sepsis care.

• Proportion of patients triaged within 15 minutes of arrival at an emergency
department.⇤

• Proportion of patients assessed by a physician in accordance with the urgency speci-
fied in the initial triage.

• Proportion of patients whose vital signs were measured within 1 hour of arrival at an
emergency department.

• Proportion of patients whose blood lactate was measured within 1 hour of arrival at an
emergency department.

• Proportion of patients from whom blood samples† were taken within 1 hour of arrival
at an emergency department.

• Proportion of patients from whom blood cultures were taken before administration of
antibiotics.

• Proportion of patients with adequate supplementary investigations to detect the focus
of infection.

• Proportion of patients adequately observed‡ while in an emergency department.

• Proportion of patients who had received antibiotics within 1, 2, 4, and more than 4 hours.

⇤ Norwegian hospitals are required to establish a system for prioritizing patients admit-
ted to emergency departments. The scales that are in use are based on the South African
Triage Scale (SATS) and the Rapid Emergency Triage and Treatment System (RETTS).

† Leukocyte count, hemoglobin, C-reactive protein, creatinine, electrolytes, platelet
count, glucose, bilirubin, blood lactate

‡ ‘Adequate’ is defined as continual observation and measurement and documentation
of vital signs at least every 15 minutes in critically ill patients with sepsis and organ fail-
ure, measurement and documentation of vital signs every 15 minutes if a physician has
not examined a patient with sepsis but no documented organ failure, and every 30 min-
utes after first examination in such patients unless the physician decides otherwise.
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was arrived at through power calculations to detect changes between the baseline measure-
ments (which is the study sample used for this study) and post-inspection measurements. The
power calculations are explained in detail in the study protocol [15].

Six regional inspection teams from the County Governors, who carry out inspections on
behalf of the Norwegian Board of Health Supervision, were tasked with assessing eligibility
and collecting data. The inspections were headed by experienced team leaders with particular
training in performing similar inspections. The teams consisted of a minimum of four inspec-
tors with medical and legal expertise, including an independent senior consultant physician in
internal medicine or critical care medicine.

Each team performed four inspections within a time frame of about seven weeks in four
geographically proximate hospitals. The inspections were rolled out sequentially fromMarch
2016 to February 2017, averaging two per month. The sequence of inspections was random-
ized to facilitate comparison of outcomes before and after the inspections. The details of and
rationale for the study design are described in the published study protocol [15].

The teams collected the data retrospectively during their inspection site visits. To allow for
possible changes in clinical performance over time, they sampled data from two different time
intervals for each hospital. For each time interval, we aimed to include the last 33 consecutive
patients with sepsis who fulfilled the inclusion criteria on presentation to the emergency
departments. The first sample included the last 33 patients admitted at each hospital before 1
October 2015, which was immediately before the Norwegian Board of Health Supervision
announced the inspection campaign. The second sample included the last 33 patients before
inspection of each hospital.

Data were recorded manually on case record forms, and subsequently digitized and saved
to a single database containing information from all 24 participating hospitals. Upon comple-
tion of the database, we obtained information from the National Patient Registry on 30 day all-
cause mortality and Charlson Comorbidity Index [19] for all patients, based on their national
identity number and date of hospital admittance.

Data analyses

To assess the timeliness of diagnostic procedures, we calculated the percentages and 95% con-
fidence intervals of patients with sepsis who had been documented as undergoing diagnostic
procedures and receiving antibiotics within specified time limits (see Box 1). We did the analy-
sis with all patients included and for the subgroup of patients with organ failure. Because sev-
eral patient records lacked data on one or more measures of care delivery, we have also
provided the number of records with missing documentation.

To estimate mean difference in time to first dose of antibiotics between categories of clinical
procedure variables, we performed linear regression analyses using minutes to first dose of
antibiotics as the outcome variable. Following previous research [16] and knowledge of the
clinical care process in emergency departments, we focused on the following clinical proce-
dures as exposure variables: triage within 15 minutes, examination by a physician in accor-
dance with priority ascertained by triage, blood lactate measurements within one hour, and
evidence of an adequate observation regimen within the emergency department. We per-
formed univariate analyses for each procedure and then included all factors in a multivariable
analysis.

Analyzing the association between time to diagnostic procedures and time to treatment, we
needed to address the question of whether all kinds of delays were the results of clinical deci-
sions to prioritize care for the patients who had the most serious clinical condition, thus mak-
ing any association between delays to diagnostic procedures and delays to treatment a
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spurious one. We controlled for such confounding by indication by including age, organ fail-
ure, and comorbidity as covariates in adjusted analyses. The results were then checked against
a subgroup analysis of patients who had a serious medical condition at arrival identified by a
red or orange triage color (see S2 File). We made additional adjustment for elapsed time since
commencement of the study. Elapsed time was measured using calendar days, and was added
as a cubic term.

We used a logistic regression model to estimate the 30-day all-cause mortality rate in rela-
tion to time to antibiotic administration. In this analysis, we used all-cause mortality as the
binary outcome variable and time to first dose of antibiotics as a cubic exposure term, allowing
for a non-linear relationship. We also made adjustment for age, year of admission (entered as
categorical variables), Charlson comorbidity index, and organ failure as adjustment variables.
We present the model-predicted mortality rates by time to antibiotic administration in a
graphical format.

Patients who either had no antibiotic indication or had received antibiotic treatment before
admittance in the emergency department were excluded from the regression analyses. So were
patients for whom we lacked information on time to antibiotic treatment.

For some patients, data were missing for one or several of the variables included as covari-
ates in the analyses. The results from blood samples are imported to the electronic health
record; we therefore coded blood lactate as not taken within one hour when it was not docu-
mented in the patient record. Similarly, we coded patients who lacked documentation on ade-
quate observation regimen within the emergency department as not having been observed
adequately. We imputed data for four variables in our data set: time to antibiotics in minutes,
time to examination by a physician, time to triage, and organ failure. Missing values were
imputed using fully conditional specification [20]. See S2 File for more information about the
treatment of missing data and the regression models.

The regression analyses were first performed including the whole study sample, and then
for the sub-group of patients with organ failure (see supplemental S3 File).

We performed the statistical analyses with Stata versions SE 15.1 and IC 16.0 (StataCorp
LP, College Station, TX, USA). For all regression models, we obtained cluster-robust standard
errors of model parameters to account for intra-cluster correlations.

Results

The study included 1559 patients from 24 Norwegian hospitals from all the 19 Norwegian
counties. Table 1 shows characteristics of the study cohort.

The percentages of patients who received care in line with the pre-defined standards are
shown in Table 2.

Of the patients in our sample, 72.9% (95% confidence interval 70.7 to 75.1), had docu-
mented triage within 15 minutes of presentation to the emergency department, 44.9% (42.4 to

Table 1. Selected characteristics of the study cohort.

Male Female All

N 800 (51.3%) 759 (48.7%) 1559

Mean (standard deviation) age 69.3 (16.5) 64.6 (20.9) 67.0 (18.9)

Median (min—max) age 72 (18–98) 69 (18–99) 71 (18–99)

Mean (standard deviation) CCI⇤ 3.0 (2.5) 2.2 (2.2) 2.6 (2.4)

Organ failure 313 (39.5%) 244 (32.8%) 557 (36.3%)

⇤ Charlson Comorbidity Index

https://doi.org/10.1371/journal.pone.0227652.t001
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Table 2. Proportion of patients who underwent clinical procedures and received treatment in line with pre-defined standards.

Number of patient records Percent of patients documented receiving
recommended care (95% confidence interval)

Measure Records with
documentataion⇤

Records lacking
documentation

All study
patients†

Patients with organ
dysfunction

Diagnostics

Complete assessment of vital signs within 1 hour 1360 199 83.6 (81.8 to
85.5)

81.0 (77.7 to 84.2)

Pulse rate measured within 1 hour 1496 63 93.3 (92.9 to
94.6)

94.1 (92.1 to 96.0)

Temperature measured within 1 hour 1492 67 93.1 (91.9 to
94.4)

94.3 (92.3 to 96.2)

Blood pressure measured within 1 hour 1493 66 92.7 (91.9 to
94.0)

93.9 (91.9 to 95.9)

Respiration rate measured within 1 hour 1476 83 91.5 (90.9 to
92.9)

93.4 (91.3 to 95.4)

Mental status assessed within 1 hour 1390 169 86.0 (84.8 to
87.7)

83.1 (80.0 to 86.2)

Blood culture taken prior to administration of
antibiotics

1350 95 85.3 (83.8 to
87.1)

84.6 (81.6 to 87.6)

Adequate supplementary examinations to
identify source of infection

1548 11 93.7 (92.9 to
94.9)

93.7 (91.7 to 95.7)

Time to triage ( 15 min) 1375 184 72.9 (70.7 to
75.1)

77.0 (73.5 to 80.5)

Adequate observation regimen in ED 1524 35 44.4 (41.4 to
46.9)

47.4 (43.2 to 51.6)

Examination by physician in accordance with
triage urgency

1105 454 44.9 (42.4 to
47.4)

47.6 (43.4 to 51.7)

Leukocytes
count

Blood samples taken within 1
hour

1534 25 87.1 (85.8 to
88.8)

88.5 (85.9 to 91.2)

Hemoglobin 1533 26 87.2 (85.8 to
88.8)

88.2 (85.5 to 90.8)

C-reactive
protein

1534 25 87.0 (85.8 to
88.7)

88.5 (85.9 to 91.2)

Creatinine 1525 34 86.7 (85.8 to
88.3)

88.3 (85.7 to 91.0)

Electrolytes 1524 35 86.8 (85.8 to
88.5)

88.3 (85.7 to 91.0)

Platelet count 1510 49 85.8 (84.8 to
87.5)

87.4 (84.7 to 90.2)

Glucose 1492 67 85.1 (83.8 to
86.9)

87.6 (84.9 to 90.4)

Bilirubin 963 482 62.0 (59.6 to
64.4)

66.2 (62.3 to 70.2)

Blood lactate 955 604 48.6 (46.4 to
51.1)

58.5 (54.4 to 62.6)

Treatment

Antibiotics within 1 hour‡ 1313 132 25.5 (23.2 to
27.7)

30.4 (26.4 to 34.3)

Antibiotics within 2 hours‡ 1313 132 55.5 (52.9 to
58.1)

59.4 (55.2 to 63.6)

Antibiotics within 4 hours‡ 1313 132 79.7 (77.6 to
81.7)

82.5 (79.2 to 85.7)

⇤ Total number of records: 1559
† Patients with suspected infection together with two systemic inflammatory response syndrome signs
‡ n = 1438 (patients registered as needing antibiotic treatment and not having received antibiotics prior to admission)

https://doi.org/10.1371/journal.pone.0227652.t002

Early diagnosis and time to treatment of sepsis in emergency departments

PLOSONE | https://doi.org/10.1371/journal.pone.0227652 January 22, 2020 7 / 15

139



47.4) were examined by a physician in accordance with the priority specified during triage,
and 83.6% (81.8 to 85.5) had a complete set of vital signs recorded within one hour of presenta-
tion. Blood samples were obtained within one hour from more than 80% of the patients for all
specified tests except for bilirubin and lactate, 62.0% (59.6 to 64.4) and 48.6% (46.4 to 51.1),
respectively; 44.4% (42.4 to 47.4) were adequately observed while in the emergency department
according to the degree of priority assigned during triage; and 25.4% (23.2 to 27.7) and 55.5%
(52.5 to 58.0) of the patients received antibiotics within one and two hours, respectively.

We found an association between non-completed or delayed diagnostic procedures and
prolonged time to administration of antibiotics. In adjusted analyses (Model 1 in Table 3),
patients who had not been triaged within 15 minutes had in average an extra delay of 54.7 min-
utes (95% confidence interval 33.2 to 76.2) to administration of antibiotics. We found a similar
pattern of prolonged time to administration of antibiotics of cases where patients were not
examined by a physician within the time limits set in triage, 61.2 minutes (40.8 to 81.6), not
having blood lactate measured within one hour, 86.2 minutes (71.5 to 100.8), and not having
an adequate observation regimen, 39.3 minutes (21.8 to 56.8). When we included all four pro-
cedures in one regression analysis (Model 2 in Table 3), they together predicted a delay of 159
minutes to first dose of antibiotics.

Replicating the regression analyses for the sub-group of patients with organ failure yielded
similar results, with the model including all four factors also predicting an extra delay of 159
minutes for patients with organ failure (see S3 File).

Fig 1 shows the distribution of patients according to the number of the four specified proce-
dures that were not performed within the recommended time limits.

The 30-day all-cause mortality was 9.9% (8.4 to 11.4) for the entire study sample and 17.4%
(14.2 to 20.5) for patients with documented organ failure.

Fig 2 displays the observed 30-day all-cause mortality in hourly intervals for time from
admission to administration of antibiotics (bars). Patients receiving antibiotics within 1 hour
had an observed mortality of 13.6% (10.1 to 17.1), whereas those receiving antibiotics in the
timespan 2 to 3 hours after admission had an observed mortality of 5.9% (2.8 to 9.1) and those
receiving antibiotics 4 hours or later after admission had an observed mortality of 10.5% (5.7
to 15.3).

Fig 2 also shows the model-predicted 30-day all-cause mortality according to time to antibi-
otic treatment in minutes, adjusted for patient’s age, date of admission and presence of organ
failure (shown by the solid black curve).

Table 3. Linear regression for factors associated with delay in antibiotic treatment.

Unadjusted Model 1⇤ Model 2†

b (95% CI) b (95% CI) b (95% CI)
Not triaged within 15 minutes 54.4 (32.9 to

75.9)
54.7 (33.2 to 76.2) 25.8 (3.8 to 47.8)

Examination by physician not in accordance with
priority

60.0 (39.2 to
80.9)

61.2 (40.8 to 81.6) 38.0 (16.1 to
59.8)

Lactate not measured within 1 hour 81.6 (65.9 to
97.2)

86.2 (71.5 to
100.8)

71.4 (56.0 to
86.8)

Inadequate observation regimen 41.3 (22.3 to
60.4)

39.3 (21.8 to 56.8) 23.9 (10.5 to
37.3)

Outcome variable: Time to antibiotics measured in minutes. n = 1307
⇤ Adjusted for organ failure, patient age, comorbidity, and time to admission
† Adjusted for the other variables in this table, and organ failure, age, comorbidity, and time to admission

https://doi.org/10.1371/journal.pone.0227652.t003
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Replicating the analysis of the association between time to antibiotic treatment and 30-day
mortality for the sub-group of patients with organ failure, we found a similar curvilinear trend
where predicted mortality was highest for patients who received antibiotics within one hour
(see S3 File).

Discussion

Principal findings

In this study of 24 emergency departments, we found that they frequently failed to perform
important diagnostic procedures in time, and that delays in or non-completion of diagnostic
procedures were associated with prolonged time to administration of antibiotics. In 46% of the
study patients, two or more of the following four key procedures had not been carried out in a
timely manner: triage within 15 minutes, examination by physician in accordance with prior-
ity as set in triage, measuring blood lactate within one hour, and adequate observation. Non-
completion or delay of these procedures together predicted a delay of 159 minutes to adminis-
tration of antibiotics. We also found a substantial variation in mortality according to time to
antibiotics. Patients who started antibiotic treatment between 2 and 3 hours after admission
had lower mortality than those who started antibiotics earlier or later.

Strengths and limitations

The main strengths of our study are the combination of inclusion procedures and the size of
the patient cohort from 24 different study sites. The hospitals that the study patients attended
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Fig 1. Distribution of patients according to number of non-completed or delayed key diagnostic procedures. Key
procedures: triage within 15 minutes, examination by physician in accordance with urgency specified during triage, blood
lactate measured within 1 hour, adequate observation regimen. N = 1559.

https://doi.org/10.1371/journal.pone.0227652.g001
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can be considered representative of Norwegian hospitals because they included all university
and regional hospitals and a geographically based selection of local hospitals, serving 75% of
the total Norwegian population. Moreover, we included consecutive patients admitted to the
emergency departments during two different time periods by using a cluster randomized sam-
pling approach. Therefore, our study cohort is representative of patients admitted to Norwe-
gian emergency departments with infection and meeting two or more systemic inflammatory
response syndrome criteria.

Another important strength of our study is that we manually reviewed all patient records
and established eligibility on the basis of recorded clinical data rather than on diagnostic codes
alone. The latter approach can cause ascertainment bias and misleading inferences because
coding practices for sepsis can vary over time and between hospitals [21].

A limitation of our study is the use of systematic inflammatory response syndrome (SIRS)
as an inclusion criterion, in line with the Sepsis-2 definition. Since the protocol was initially

Fig 2. All-cause 30-day mortality by time to antibiotic treatment.Gray shaded histogram represents mortality rates according to time to antibiotic treatment in
hours. Solid black curve with bars represents model-predicted mortality rates with 95% confidence intervals according to time to antibiotic treatment in minutes using
logistic regression models, adjusted for patient’s age, date of admission, comorbidity, and presence of organ failure. Date of admission was measured using calendar days
since study start, entered as a polynomial function with first (b -0.011 p<0.001), second (b 2.5e-5 p<0.001) and third degree (b -1.2e-8 p<0.01) variables. The model
prediction uses average values for adjustment values.

https://doi.org/10.1371/journal.pone.0227652.g002
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drafted and the project started, a Sepsis-3 definition as a life-threatening organ dysfunction
caused by a dysregulated host response to infection was proposed [6]. As compared to Sepsis-2,
Sepsis-3 represents only a minority of patients with infection [22]. Thus, our findings cannot
be directly generalized to patient groups that have sepsis according to the Sepsis-3 definition.
We have performed sub analyses of patients with organ failure, which is a group of patients
that more closely overlaps with the Sepsis-3 definition, to make it easier to compare our find-
ings to those of studies relying on the Sepsis-3 definition. These analyses show similar results
for the sub-group of patients with organ failure as those of the whole study sample.

Another limitation of our study is that we did not have data on severity of sepsis in the form
of commonly used severity scores like SAPS 2 (simplified acute physiology score) or APACHE
II (acute physiology and chronic health evaluation), or a detailed organ failure assessment
score like SOFA (sequential organ failure assessment). We did control for age, presence of
organ failure, and comorbidity, which are three important variables associated with severity of
sepsis [23]; however, even when controlling for these variables, the associations we found
between time to antibiotics and mortality were probably subject to confounding by unmea-
sured variations in severity of illness and patient characteristics. As such, the study design does
not allow for unbiased estimation of treatment effects.

Comparison with other studies

The delays we identified in diagnostic procedures are consistent with previous research find-
ings of delay in time to triage [24], recording of vital signs [5, 7], measurement of blood lactate
[25, 26], and delays in recognition of sepsis in general [7]. The processes we found to be lack-
ing are essential for reaching an accurate diagnosis and institution of treatment in a timely
manner [27].

We found that 25.5% and 55.5% of patients received antibiotics within one and two hours,
respectively. This is in line with or slightly faster than the timing reported in previous studies
with comparable patient cohorts in emergency department settings, which found that 28% of
patients received antibiotics within 1 hour [7] and that median times to commencing antibiot-
ics were 2.1 hours [28] and 182 minutes [29].

No previous studies have demonstrated the extent of delay or non-completion of diagnostic
procedures for patients with sepsis in a large, representative cohort of patients admitted to
emergency departments, or assessed the association between non-completed or delayed proce-
dures and prolonged time to antibiotic administration.

The mortality rate in our study was in line with mortality rates reported in previous
research in an emergency department setting [11]. However, we found a curvilinear associa-
tion, where patients receiving early treatment and treatment later than four hours after admis-
sion had higher mortality rates than those receiving treatment between two and four hours
after admission. This parabolic trend conflicts with a previous report of a linear increase in
mortality with increasing time to antibiotics [13].

Interpretation of findings and implications

There is an ongoing debate concerning how timing of antibiotics for patients with sepsis
should be operationalized in guidelines. The guidelines have come under criticism for not
being adequately based in empirical evidence and being overly reliant on treatment protocols
mandating antibiotic initiation within one hour of triage [30] and early administration of
broad-spectrum antibiotics to all patients with sepsis [31]. Commenting on the sepsis guide-
lines, the Infectious Disease Society of America recommends administration of antibiotics as
soon as possible to patients with severe infections. However, they warn that rigid guideline
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recommendations with fixed time frames might increase the likelihood of broad-spectrum
antibiotics will be given to uninfected patients [32]. In line with this argument, we maintain
that the timing of antibiotic treatment should be an informed clinical decision rather than a
consequence of unintended delays in diagnostic procedures. Our study indicates that the latter
might often be the case: Delays in diagnostic procedures are common and they might lead to
delayed treatment.

Emergency departments must therefore attend to optimizing diagnostic screening to
improve time to treatment and overall management of sepsis. The Surviving Sepsis Campaign
recommends a performance improvement program that includes screening for sepsis [33];
however, it is still necessary to define more precisely what screening measures should be
implemented and how they should be monitored as part of the improvement program. We
argue that our findings can inform this work.

We assert that the non-linear association we found between antibiotic treatment and mor-
tality reflects the fact that many patients with sepsis are already critically ill when they present
to an emergency department and that these patients are more easily recognized and given
aggressive treatment earlier. This is an observation study, and the associations we found
between time to antibiotics and mortality were probably subject to confounding by unmea-
sured variations in severity of illness and patient characteristics. Thus, one should not draw
conclusions regarding the efficiency of antibiotic treatment at specific time intervals based on
these analyses.

To our knowledge, this is the first multicenter study that assesses the association between a
wide array of diagnostic procedures and antibiotic treatment. Previous research, mostly based
on single case studies and smaller patient cohorts, has found delays in time to treatment com-
parable to those we found, suggesting that emergency departments elsewhere in Europe and
the USA face challenges regarding variability of performance of initial screening procedures to
detect sepsis. We therefore argue that our findings might have relevance for emergency depart-
ments outside of Norway.

Conclusions

We found that key procedures for recognizing sepsis and organ failure in the emergency
department were delayed or not carried out in a substantial proportion of patients with sepsis.
Delay or non-completion of key diagnostic procedures together predicted a delay of 2.5 hours
to the first dose of antibiotics. Initiation of antibiotic treatment should be an informed clinical
decision. Delays in antibiotic treatment could potentially have a negative effect on patient out-
comes. These findings have important implications for managers and health professionals.
The extent of delay and non-completion of important diagnostic procedures suggests that
there is a need for systematic improvement efforts in the initial management of patients with
sepsis presenting to emergency departments.
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ABSTRACT
Objective To evaluate the effects of external inspections 
on (1) hospital emergency departments’ clinical processes 
for detecting and treating sepsis and (2) length of hospital 
stay and 30- day mortality.
Design Incomplete cluster- randomised stepped- wedge 
design using data from patient records and patient 
registries. We compared care processes and patient 
outcomes before and after the intervention using 
regression analysis.
Setting Nationwide inspections of sepsis care in 
emergency departments in Norwegian hospitals.
Participants 7407 patients presenting to hospital 
emergency departments with sepsis.
Intervention External inspections of sepsis detection and 
treatment led by a public supervisory institution.
Main outcome measures Process measures for sepsis 
diagnostics and treatment, length of hospital stay and 30- 
day all- cause mortality.
Results After the inspections, there were significant 
improvements in the proportions of patients examined by 
a physician within the time frame set in triage (OR 1.28, 
95% CI 1.07 to 1.53), undergoing a complete set of vital 
measurements within 1 hour (OR 1.78, 95% CI 1.10 to 
2.87), having lactate measured within 1 hour (OR 2.75, 
95% CI 1.83 to 4.15), having an adequate observation 
regimen (OR 2.20, 95% CI 1.51 to 3.20) and receiving 
antibiotics within 1 hour (OR 2.16, 95% CI 1.83 to 2.55). 
There was also significant reduction in mortality and 
length of stay, but these findings were no longer significant 
when controlling for time.
Conclusions External inspections were associated with 
improvement of sepsis detection and treatment. These 
findings suggest that policy- makers and regulatory 
agencies should prioritise assessing the effects of their 
inspections and pay attention to the mechanisms by 
which the inspections might contribute to improve care for 
patients.
Trial registration NCT02747121.

INTRODUCTION
External assessment of healthcare providers 
is in widespread use as a policy strategy to 
foster improvement in the quality of care.1 

WHO defines assessment as an external insti-
tutional strategy and divides it into three 
subcategories: accreditation, certification 
and supervision.2 According to WHO, accred-
itation generally refers to external assessment 
of an organisation by an accreditation body, 
certification is usually used to describe external 
assessment of compliance with standards 
published by the International Organisa-
tion for Standardisation (ISO) and supervi-
sion refers to an authoritative monitoring of 
healthcare providers’ compliance with 
minimum standards often set by legislation.2

These assessment schemes represent 
heterogeneous, complex processes that 
consist of a set of activities that are intro-
duced into varying organisational and regula-
tory contexts, and their origin and objectives 
can differ.3 They share an important defining 
element in that: “some dimensions or char-
acteristics of a health care provider organisa-
tion and its activities are assessed or analysed 
against a framework of ideas, knowledge, or 
measures derived or developed outside that 
organisation”.4 The phrase “external” also 
implies that the assessment is initiated and 

Strengths and limitations of this study

 ► This is the first large- scale study using a robust de-
sign to evaluate the effects of external inspections 
on clinical care.

 ► As it was not possible to design a randomised con-
trolled study, we used a stepped- wedge design, 
allowing the inspections to proceed as usual while 
we assessed effects based on data collected by the 
inspectors.

 ► Even though we adjusted for a range of known con-
founders, there is a risk that unknown external fac-
tors not included in the analyses introduced bias to 
the effect estimates.
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conducted by an organisation external to the one being 
assessed.

External assessments can serve different purposes. 
They can represent a control strategy, emphasising 
whether providers meet certain standards, thereby 
promoting accountability and transparency in a regu-
lated society.5 However, they can also represent an 
improvement strategy, based on the assumption that 
externally promoted adherence to evidence- based stan-
dards contributes to higher quality of healthcare.4 This 
assumption, however, seems to lack a clear scientific foun-
dation. Although research suggests that external assess-
ment can have a positive impact on an organisation level, 
for example, on improved leadership, quality systems 
and professional development,6–9 less is known about 
the impacts of external assessment on the quality of care. 
According to a Cochrane review of the literature, there 
is a paucity of high- quality controlled evaluations on this 
topic.10

External assessments are contemporary, real- world 
events that involve autonomous actors, including health-
care providers, inspecting organs and policy- makers. 
The complexity of the settings in which external assess-
ments take place may explain why only three randomised 
controlled studies have been performed to evaluate their 
effect on quality of care: two small- scale studies11 12 and one 
study13 whose methods have been criticised for leading 
to unreliable conclusions.10 None of these studies found 
improvements in patient care resulting from external 
assessments. Three other studies that used time- series 
design and a before- and- after design also did not find 
improvement in performance indicators of care delivery 
that could be attributed to external assessments.14–16 
Considering the widespread and growing use of external 
assessments and the resources spent on conducting and 
participating in them, there is a need for high- quality 
studies evaluating their effectiveness on quality of care.10

The overall aim of this study is to evaluate the effect 
of statutory inspections at the patient level by assessing 
detection and treatment of sepsis in emergency depart-
ments in Norwegian hospitals. According to WHO’s clas-
sification, this represents an example of assessment in the 
supervision category. We use the term “external inspec-
tion”, in line with the Cochrane review.10

Sepsis is a major public health challenge and a leading 
cause of death.17 The inspections in the present study 
assessed adherence to standards for sepsis care that 
have been shown to be associated with improved patient 
outcomes.18 19 Specifically, the aim of our study was to 
evaluate the effects of the inspections on hospital emer-
gency departments’ clinical processes for detecting and 
treating sepsis and on length of hospital stay and 30- day 
mortality.

METHODS
To study the effects of the inspections, we used a prag-
matic cross- sectional incomplete stepped- wedge design 

with cluster- level randomisation at the regional level. The 
study included data from all hospitals subject to the sepsis 
inspections.

Setting
The Norwegian healthcare system is publicly funded, and 
it scores high on Organization for Economic Co- opera-
tion and Development (OECD) quality indicators.20 All 
provision of health services in Norway is regulated by 
legislation. Healthcare services should be safe, effective 
and provided in accordance with sound professional 
practice, and all organisations that provide healthcare 
services must have a quality management system to 
ensure that healthcare services are provided in accor-
dance with the legal requirements.21 The organisation 
of specialised emergency care is based on the principle 
of equal access to services. The government designates a 
specific geographical area to each hospital, within which 
the hospital is responsible for providing emergency care 
to the whole population. Patients within the designated 
area in need of hospital emergency services are admitted 
to the hospital after referral or prior contact with general 
practitioners or other medical professionals.22

The Norwegian Board of Health Supervision and its 
regional- level subordinate, the County Governors, are 
mandated by law to ensure that healthcare is provided 
in accordance with the legal requirements. An important 
way of fulfilling this mandate is conducting thematic, 
nationwide inspections. The themes of these inspections 
are decided on the basis of information about risk and 
vulnerability. Norway does not have a mandated system of 
hospital accreditation, and there are no other regulatory 
agencies or government bodies supervising the provision 
of health services.

Intervention
As an intervention, we studied inspections in 24 hospitals 
in Norway. The inspections addressed early detection and 
treatment of patients with sepsis admitted to the hospi-
tals’ emergency departments. The inspection campaign 
lasted from April 2016 to March 2018.

The sepsis inspections were planned and directed by 
the Norwegian Board of Health Supervision, and they 
were carried out by six inspection teams from the County 
Governors. Each team performed four inspections within 
a time frame of about 8 weeks in four geographically prox-
imate hospitals. The inspections were headed by expe-
rienced team leaders who were trained in performing 
inspections. The teams consisted of a minimum of four 
inspectors with medical and legal expertise, including 
an independent senior consultant physician in internal 
medicine or critical care medicine.

The inspections were based on the ISO’s procedures for 
system audits23 and encompassed three main phases: the 
announcement of the inspection and collection of rele-
vant data, the site visit, and reporting and follow- up. The 
information and data reviewed during the inspections 
comprised administrative documentation, interviews 
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with management staff and personnel with responsibili-
ties related to care for patients with sepsis, and patient 
records. During the follow- up period, the inspection 
teams conducted verification of patient records at 8 and 
14 months after the initial inspection.

On the basis of all the information and gathered data, 
the inspection team assessed whether the emergency 
department’s clinical processes for sepsis detection and 
treatment were in line with the regulatory standard. A 
key part of the inspections was identifying and pointing 
out underlying reasons for substandard performance of 
the clinical system delivering care to patients admitted 
with sepsis. The inspection team also assessed to what 
extent the hospital management had fulfilled their 
legal obligation to implement a functional management 
system that monitors, and when necessary improves, the 
quality of sepsis detection and treatment. In this way, 
the inspections challenged the quality of performance 
through addressing the managerial level’s responsi-
bility for ensuring good practice through providing 
an expedient organisational framework for delivering 
sound professional practice. The inspection teams’ 
findings and conclusions were presented in reports 
that were made publicly available on the Internet (one 
of the reports is provided here as an example—see 
online supplemental material 1). The reports focused 
on identified non- conformities in the quality of care 
for patients with sepsis. All inspections found instances 
of substandard performance, the most common being 
delay in antibiotic treatment. After each site visit, there 
was a follow- up phase. During this phase, the hospital 
management were held responsible for developing and 
implementing necessary measures to improve substan-
dard performance.

Table 1 provides an overview of the key elements of the 
intervention.

Study design, participants and data collection
The inspection campaign was mandated to include all 18 
counties in Norway, and each County Governor decided 
which hospitals to inspect in their region. The main 
inclusion criterion was hospital size because substandard 
care in larger hospitals would potentially affect more 
patients. The hospitals selected for inspection comprised 
all university and regional hospitals and a geographically 
based selection of local hospitals. They included 24 out 
of 50 hospitals in Norway with emergency services, and 
served 75% of the total population.

This study was developed in conjunction with the plan-
ning of the inspections. It was not feasible to establish an 
unexposed control group, and, for practical reasons, the 
intervention could not be delivered simultaneously to 
the entire study population. We therefore used a prag-
matic cross- sectional incomplete stepped- wedge design 
with cluster- level randomisation where all inspected 
hospitals were included in the study.24 25 The inspections 
were carried out sequentially in the 24 hospitals over 
12 months from April 2016 to March 2017. The County 
Governors notified the hospitals of the inspections 2 to 
6 months in advance of the site visits. The order of the 
inspections was randomised at the regional level using 
a computer- generated list of random numbers; each 
inspection team received a randomly assigned time slot 
of 8 weeks during which they were to conduct the inspec-
tion of four hospitals in their region. Figure 1 provides an 
overview of the trial profile. We have previously published 
the full protocol of the study, including the rationale for 
the use of the stepped- wedge design.25

We based inclusion into the study on the standard defi-
nition of sepsis in use when the study was developed.26 
Accordingly, the criteria were clinically suspected infec-
tion on presentation to the emergency department and 
at least two systemic inflammatory response syndrome 

Table 1 Key elements of the intervention

Time in months Activity

1 Inspection team announces inspection and requests the hospital to submit information
2 Inspection team reviews records of patients with sepsis and collect relevant data for the inspection criteria. 

Data are collected for two time periods, baseline (September 2015) and right before the site visit. Inspection 
team reviews information from hospital and prepares for the site visit

3 Two- day site visit at the hospital with interviews of key personnel
At the end of the site visit, the inspection team presents the preliminary findings, and the hospital can 
comment on these preliminary findings

4–5 The inspection team writes a preliminary report of their findings. The hospital can comment on the report

6 The inspection team sends the final report to the hospital

Continuously The hospital plans and implements improvement measures

11 Follow- up audit (8 months after site visit). The inspection team reviews records of patients with sepsis and 
collect the same kinds of data as they did prior to the site visit
Report on findings from audit. Require the hospital to implement necessary changes

17 Follow- up audit (14 months after site visit). The inspection team reviews records of patients with sepsis and 
collect the same kinds of data as they did prior to the site visit.
Report on findings from audit. Require the hospital to implement necessary changes
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signs, not including high leucocyte counts. The included 
patients were aged 18 years or older.

We used a two- step approach to identify eligible patients. 
First, we searched the Norwegian Patient Registry using 
a predefined list of the ICD-10 diagnostic codes most 
commonly used in Norway to classify sepsis and infections 
(online supplemental material 2).27 The Patient Registry 
contains diagnostic and therapeutic codes for all hospital 
admissions. The search produced a list of patients who had 
been discharged from the participating hospitals with a 
sepsis and/or infection code, together with an identifica-
tion number that enabled us to access the corresponding 
health records. Second, we assessed the individual patient 
records for eligibility by collecting information about 
these patients’ clinical status on presentation to the emer-
gency department.

We collected data for four time periods for each 
hospital: two before the inspection and two after the 
inspection. In the first data collection period, we 
included patients admitted to all hospitals before 1 
October 2015. This was before the Norwegian Board of 
Health Supervision announced the national inspection 
campaign. The second collection period varied across 
the hospitals. The endpoint of this period was the day 
prior to the site visit at each hospital. The third and 
fourth time periods were also specific to each hospital, 
encompassing the 8 and 14 months after the initial site 
visit, respectively. For each time period, we included the 
last 83 consecutive patients who fulfilled the inclusion 
criteria on presentation to the emergency department. 
For all patient records, we gathered data from the elec-
tronic health records about patient age, sex, admission 
and discharge dates, and the presence of organ failure. 
Following national evidence- based guidelines,26 28 we 
defined organ failure as fulfilling at least one of the 
following criteria at arrival to the emergency department: 

oxygen saturation <90% or PaO2/FiO2 <40 kPa, altered 
mental status, urine output <0.5 mL/kg/h or increase in 
serum creatinine >50 µmol/L, international normalised 
ratio >1.5 or activated partial thromboplastin time >60 s, 
platelet count <100 or 50% reduction in previous 3 days, 
serum bilirubin >70 mmol/L, serum lactate >4 mmol/L, 
blood pressure <90 mm Hg systolic, mean arterial pres-
sure <60 mm Hg or fall in mean arterial pressure >40 mm 
Hg. For the first 33 patients, we also collected data on 
diagnostic measures and treatment given. The data on 
diagnostic measures and treatment were gathered by the 
inspection teams and used as audit evidence during the 
inspection and follow- up visits.

It was not possible to blind health personnel to the 
intervention, as information about the inspections was 
publicly known and health personnel participated in 
interviews and during follow- up. Nor was it possible to 
blind inspectors and researchers reviewing health records 
to the intervention or control condition, as information 
about time and dates was critical to the review.

We obtained data on 30- day all- cause mortality and the 
Charlson Comorbidity Index29 for the included patients 
from the Norwegian Patient Registry by connecting data 
using a unique personal identifier. For patients who had 
multiple admissions, we used data relating to the first 
admission.

We performed power calculations using the stepped-
wedge function30 in Stata/IC, V.14.0 (StataCorp, College 
Station, TX, USA). For the measures of care delivery, we 
powered the study to detect an absolute improvement of 
70% to 83% and a reduction in mortality of 5% to 11%. 
We assumed an intra- cluster correlation of 0.05, and type 
I and type II errors were assumed to be 0.05 and 0.20, 
respectively. See the study protocol for further details of 
the power calculations.25

Study outcomes and covariates
Previous research has emphasised the importance of 
early recognition of sepsis in enabling timely treat-
ment31 32 and demonstrated an association between 
compliance with evidence- based standards and improved 
outcomes.18 19 33 The Norwegian Board of Health Super-
vision has identified key clinical processes involved in 
the recognition and treatment of sepsis by examining 
international guidelines26 34 and soliciting advice from 
experts on sepsis. The indicators we used as study vari-
ables for measures of care delivery (see box 1) were 
operationalised from the inspection criteria used by the 
Board of Health Supervision. We defined mortality as all- 
cause mortality within 30 days of hospital admission, and 
we defined length of stay as the number of days from 
admission date to discharge date. In the study protocol, 
we included the percentage of patients receiving oxygen 
therapy as a measure of care delivery. However, informa-
tion on oxygen therapy was not systematically recorded 
in the electronic patient records, so we had to exclude 
this variable from our analysis.

Figure 1 Trial profile.

154



5Husabø G, et al. BMJ Open 2020;10:e037715. doi:10.1136/bmjopen-2020-037715

Open access

Statistical analysis
We compared patient care delivery and outcomes before 
and after the inspection. Patient characteristics were 
compared using univariate analyses with Pearson’s χ2 test 
or the Wilcoxon rank- sum test.

Using logistic regression, we assessed the strength of 
the associations between having had an inspection and 
patients receiving adequate care, and we report the 
associations as ORs. To analyse changes in the patient 
outcome variables from before the inspection to after the 
inspection, we used logistic models for 30- day mortality 
and negative binomial models for length of stay. Because 
the patient data were sampled from different hospitals, 
we used mixed- effects models with hospital number 
included as a random effect to account for clustering.

In our analysis of changes in diagnosis and treat-
ment, we report both unadjusted and adjusted models. 
In the adjusted models, we controlled for selections of 
the following variables: age, organ failure, Charlson 
Comorbidity Index, sex, seasonality and calendar year. 

We based the choice of control variables for each model 
on the Akaike information criteria score. Non- significant 
adjustment variables were kept in the models if doing so 
improved the overall model fit (see online supplemental 
material 3). Age and Charlson Comorbidity Index were 
entered into the model as linear terms, organ dysfunc-
tion and sex were entered as categorical variables, and 
seasonality and calendar year were entered as categorical 
variables. For patient outcomes, we report estimates from 
models with the adjustment variables age, organ dysfunc-
tion, Charlson Comorbidity Index and sex, with and 
without additional adjustment for calendar year.

Among the 3082 health records from which we had 
collected data on diagnostic and treatment processes, 
there was missing information on several of the process 
variables. Data on the diagnostic variables, complete vital 
measures, blood samples, lactate, observation regimen 
and supplemental diagnostic procedures were, to a great 
extent, automatically incorporated in the electronic 
patient records if they were performed. For these vari-
ables, we therefore recoded missing data as the proce-
dure not having been performed within the given time 
limit. The other variables with missing information were 
blood culture taken prior to antibiotic treatment (5% 
missing), timely assessment by a physician (24% missing), 
time to triage (11% missing), time to fluid administration 
(29% missing) and time to administration of antibiotics 
(7% missing). For these variables, we could not assume 
a specific reason for missing observations. We decided 
not to impute missing data on these variables because 
running multiple imputation on dependent variables is 
not recommended in the absence of an auxiliary variable 
that correlates strongly with the imputation variable, as 
was the case here.35

The statistical analyses were performed using Stata/IC, 
V.16 (StataCorp).

Patient and public involvement
Patient organisations participated in a reference advi-
sory group for the overall research programme, which 
included this study. They were involved from the planning 
stage on, but they did not directly participate in devel-
oping the research questions or outcome measures used 
in this article. We used their inputs to inform the overall 
study design. Patient organisations strongly advocated the 
importance of disseminating the study findings to rele-
vant parties. The Norwegian Board of Health Supervi-
sion has held a national, public conference for hospitals, 
government agencies and patient representatives where 
we presented preliminary study findings.

RESULTS
A total of 7407 patients with sepsis were included in the 
study. Figure 2 shows the flow of patients through the 
study.

The median age of patients in the pre- inspection and 
post- inspection groups were 70 and 73 years, respectively. 

Box 1 Study measures

Measures of health care delivery
 ► Proportion of patients triaged within 15 min of arrival at the emer-
gency department.*

 ► Proportion of patients assessed by a physician in accordance with 
the urgency specified in the initial triage.

 ► Proportion of patients whose vital signs were measured within 
1 hour of arrival at the emergency department.

 ► Proportion of patients whose blood lactate was measured within 
1 hour of arrival at the emergency department.

 ► Proportion of patients from whom blood samples† were drawn with-
in 1 hour of arrival at the emergency department.

 ► Proportion of patients from whom blood cultures were taken before 
the administration of antibiotics.

 ► Proportion of patients with adequate supplementary investigations 
to detect the focus of infection.

 ► Proportion of patients who were adequately observed‡ while in the 
emergency department.

 ► Proportion of patients who were adequately discharged from the 
emergency department for further treatment in the hospital (written 
statement indicating patient status, treatment and further actions).

 ► Percentage of patients who received intravenous fluids within 1 hour.
 ► Proportion of patients who received antibiotics within 1 hour.

Outcome measures
 ► Length of stay in hospital.
 ► 30- day all- cause mortality.

*Norwegian hospitals are required to establish a system for prioritising patients 
admitted to emergency departments. The scales used for this are based on 
the South African Triage Scale and the Rapid Emergency Triage and Treatment 
System.
†Leucocyte count, haemoglobin, C reactive protein, creatinine, electrolytes, 
platelet count and glucose.
‡‘Adequate’ is defined as continuous observation, as well as measurement 
and documentation of vital signs at least every 15 min in critically ill patients 
with sepsis and organ failure, measurement and documentation of vital signs 
every 15 min if a physician has not examined a patient with sepsis but no 
documented organ failure, and every 30 min after first examination in such 
patients unless the physician decides otherwise.
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A larger proportion of patients in the post- inspection 
group had organ failure (39.3%), compared with the pre- 
inspection group (36.6%) (see table 2).

Changes in diagnosis and treatment
Relative to the pre- inspection group, the post- inspection 
group had higher odds for being examined by a physi-
cian within the time frame set in triage (OR 1.28, 95% CI 
1.07 to 1.53), higher odds for having complete set of vital 
measurements taken within 1 hour (OR 1.78, 95% CI 1.10 
to 2.87), higher odds for having measured lactate within 
1 hour (OR 2.75, 95% CI 1.83 to 4.15), higher odds for 
having adequate observation regimen (OR 2.20, 95% CI 
1.51 to 3.20) and higher odds for antibiotics being admin-
istered within 1 hour (OR 2.16, 95% CI 1.83 to 2.55). 
Figure 3 displays changes in process measures before and 
after the inspections.

Changes in patient outcomes
On average, the length of stay was significantly shorter 
in the post- inspection group (6.2 days) than in the pre- 
inspection group (7.1 days). There was also a signifi-
cant reduction in all- cause mortality within 30 days of 

admission, from 11.1 in the pre- inspection group to 10.5 
in the post- inspection group. After controlling for time, 
neither of these changes were statistically significant (see 
table 3).

DISCUSSION
In the adjusted analyses, five of the measures of health-
care delivery showed significant improvement from 
before to after the inspection. The improvements were 
observed in aspects of care delivery that are of great 
importance to patients. We found significant improve-
ment in time to treatment with antibiotics, which is associ-
ated with increased survival in patients with severe sepsis 
and septic shock.18 19 Moreover, we also found that signif-
icant improvement for timely assessment by a physician, 
lactate measurement, adequate observation and taking a 
complete set of vital signs are all key clinical processes in 
the early detection of sepsis. The first three mentioned 
measures are significantly associated with earlier treat-
ment with antibiotics.36 The measures that were improved 
coincided with the main targets of the inspections and the 
key measures that the hospitals were required to improve 
following the inspections.

Although there were improvements also in the other 
measures of healthcare delivery and in the patient 
outcomes, 30- day mortality and length of stay, these 
changes were not statistically significant after adjusting 
for time. This implies that we cannot specifically attribute 
these improvements to the inspections.

Strengths and limitations
The main strength of our study is that it comprised a 
robust evaluation of the effects of external inspections on 
quality of care in real- world settings. To the best of our 
knowledge, the present research is the largest and most 
comprehensive study of inspection effects using a cluster- 
randomised research design.

It is, nevertheless, important to discuss whether the 
changes in the observed measures are attributable to 
causes other than the inspections. To do this, we address 
questions relating to coding and documentation, 

Figure 2 Patient flow.

Table 2 Patient characteristics

Factor Before inspection After inspection P value

N 3813 3594
Sex Male 1939 (50.9%) 1881 (52.3%) 0.2*

Female 1874 (49.1%) 1713 (47.7%)

Age, years Median (IQR) 70 (56–81) 73 (60–82) <0.001†

Mean (SD) 66.8 (18.8) 68.9 (18.5)

Organ failure 1387 (36.6%) 1409 (39.3%) 0.015*
Charlson Comorbidity Index Median (IQR) 2 (1–4) 2 (1–4) 0.49†

*Pearson’s χ2 test.
†Wilcoxon rank- sum test.

156



7Husabø G, et al. BMJ Open 2020;10:e037715. doi:10.1136/bmjopen-2020-037715

Open access

unknown confounders, contamination by other initia-
tives and time adjustments.

In 2016, the Society of Critical Care Medicine and the 
European Society of Intensive Care Medicine launched 
a new sepsis definition.37 This initiative may have led to 
changes in the coding practice for sepsis. However, inclu-
sion in the present study was based on the assessment of 
the clinical status of patients with infection at arrival in 
the emergency department. Patients at Norwegian hospi-
tals are discharged with one main diagnosis and up to 
seven secondary diagnoses. If a patient has had any kind 
of infection during the hospital stay, this will be coded as 
a primary or secondary diagnosis at discharge. Therefore, 
changes in the coding practice for sepsis could not have 
biased our analyses. There is a risk that by oversight, no 
infection or sepsis code was assigned in a health record, 
resulting in that the record was not included in our 
screening. However, there is no reason to believe that the 
relative frequency of such errors would differ between the 
pre- inspection and post- inspection data. Therefore, such 
errors are not likely to have influenced our estimates of 
the inspection effects.

For some of the clinical processes examined in this 
study, the degree of documentation in the electronic 
patient records improved after the inspections. To assess 
whether the observed improvements could be caused by 
improvements in documentation, we analysed the asso-
ciation between time to treatment and missing data on 
diagnostic procedures. We found that having missing data 
on diagnostic procedures was associated with prolonged 
time to treatment (see online supplemental material 3). 
Given the association between time to diagnosis and time 

to treatment, we expect observations with missing data 
to be, on average, more delayed, compared with obser-
vations for which we have data. Thus, improvements in 
the process variables are, in all probability, not caused by 
improvements in documentation.

Due to the preconditions and constraints provided by 
doing the study in a real- world setting, it was not possible 
to conduct a randomised controlled trial.25 As with 
any observational study, there was an inherent risk of 
confounding from unknown factors. A limitation of our 
study is that we did not have data on severity of sepsis in 
the form of commonly used severity scores like SAPS 2 
(simplified acute physiology score) or APACHE II (acute 
physiology and chronic health evaluation), or a detailed 
organ failure assessment score like SOFA (sequential 
organ failure assessment). We did control for age, pres-
ence of organ failure and comorbidity, which are three 
important variables associated with severity of sepsis.38

Another potential source of confounding was influence 
on emergency department practices by other external 
factors. The stepped- wedge design reduced the risk of 
such biases. The overlap period where clusters of hospi-
tals switched from control to intervention according to a 
randomised schedule encompassed 1433 patients. In this 
period, other factors besides the inspections that could 
contribute to the observed improvements would affect 
both the intervention group and the control group simul-
taneously. In addition, we also controlled for seasonality 
and year of admittance.

When it comes to confounding by external factors, a 
particular concern in our study was the possibility of other 
nationwide initiatives influencing sepsis management at 

Figure 3 Process measures before and after inspection.

Table 3 Patient outcomes before and after inspection

Before After
Adjusted for background 
variables*

Adjusted for 
background and time†

All- cause mortality,
30 days from admission

424 (11.1%) 377 (10.5%) 0.81 (0.69 to 0.95)‡ 1.25 (0.86 to 1.80) ‡§

Length of stay in days, mean 
(SD)

7.1 (7.8) 6.2 (6.1) 0.87 (0.84 to 0.90)¶ 0.94 (0.86 to 1.03)¶

n 3813 3594 7371 7371

*Adjusted for age, organ dysfunction, sex and Charlson Comorbidity Index.
†Adjusted for secular trends entered as categorical variables per year, plus the other background variables.
‡OR.
§n=7360.
¶Incidence rate ratio.
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the emergency departments. There were no other regu-
latory initiatives that could affect these practices, as the 
Norwegian Board of Health Supervision and the County 
Governors are the only bodies assessing compliance with 
regulatory standards. During the period the present study 
was conducted, the Norwegian government initiated a 
voluntary sepsis- management improvement programme. 
Some of the included hospitals chose to participate in 
this programme. We specifically analysed the possible 
impacts of participation in this programme. Participation 
did not have a significant effect in terms of explaining 
the improvements in the process measures, and it had a 
negligible impact on the estimated sizes of the inspection 
effects. We therefore chose not to include participation in 
the patient safety programme as a control variable.

‘Anticipatory effects’—stemming from improvement 
initiatives by the hospitals made in preparation of an 
upcoming inspection—may also represent a source of 
bias. Such effects can be considered as constituent parts 
of the total impact of the inspections.39 Anticipatory initia-
tives could have influenced the emergency departments’ 
processes in the timespan between announcement and 
inspection. As some of the pre- inspection data stems from 
this period, we could expect our estimates of the inspec-
tion effect to be attenuated by the influence of anticipa-
tory effects on the pre- inspection data.

Finally, the time variable may introduce a bias to the 
regression model which results in an underestimated 
effect of the intervention. Due to the constraints of 
doing the research in a real- world setting, the majority 
of observations were collected from the periods before 
and after inspection where, respectively, none and all of 
the hospitals had been inspected. This results in correla-
tion between time and intervention. There are too few 
observations of inspected hospitals in the early period of 
the study and of uninspected hospitals in the later period 
to consistently estimate the true effect of time, indepen-
dent of the intervention effect. There were significant 
reductions in mortality and length of stay after the inspec-
tions when adjusting for age, organ dysfunction, sex and 
Charlson Comorbidity Index. When additionally adjusting 
for time, there were no longer any significant reductions. 
The lack of significant effects on patient outcome was 
not expected, as previous research has suggested that the 
improvments we observed in care delivery would lead to 
improved patient outcomes,18 and challenges with model-
ling of secular trends is one potential explanation for this 
finding.

Interpretation of findings and comparison with other studies
In contrast to previous studies, which were unable to 
detect association between external inspections and 
improvement in quality of care,11–13 we found improve-
ments in key measures of care delivery, including time to 
treatment. The lack of significant associations between 
inspection and the outcome measures when adjusting 
for time might be due to the heterogeneity of the 
patient group included in the study. The effect of earlier 

treatment on reduced mortality has been documented 
in patients with severe sepsis and septic shock.18 As only 
a proportion of patients in our study had severe sepsis 
and septic shock, it seems reasonable to expect more 
modest reduction in mortality. Furthermore, we need to 
be careful when reviewing the results from the models 
where time is included as an adjustment variable. Regard-
less of whether the improvements in patient outcomes in 
this study can be attributed to the inspections or not, we 
found significant improvements in key processes of care 
delivery including diagnostic processes, observation and 
time to treatment. These are key processes of care delivery 
that will enable medical personnel to make sound clin-
ical decisions and initiate treatment processes that have 
shown to be important to patient outcomes.18 36

The fact that our study showed such improvements after 
the inspections, whereas previous studies did not, might 
be explained by contextual factors and how the inspec-
tions were conducted. WHO has described a generic 
framework for how external assessment can contribute 
to quality improvement: (1) development of standards 
addressing requirements that will lead to improvement 
in patient care, (2) reliable identification of performance 
gaps, (3) involvement of managers and professionals in 
developing action plans in response to the assessment, 
and (4) implementation of the plans in a way that lead to 
improvement.2

Several aspects of the Norwegian sepsis inspections are 
noteworthy in relation to this framework. Compared with 
the previously studied inspections,15 16 the sepsis inspec-
tions in Norway had a narrower target with requirements 
that were closely related to patient care. Previous work 
has suggested that, to contribute to improvement, the 
inspection process should be translated into something 
meaningful and understandable for clinical practice.14 39 
The inspections in our study explicitly targeted the early 
detection and treatment of sepsis, which are crucial for 
patients and highly relevant and understandable from a 
clinical perspective. The methods used during the inspec-
tions provided the hospitals with reliable and valid data 
on how their emergency departments performed in terms 
of the early detection and treatment of patients with 
sepsis.36 The hospitals were also provided with quantita-
tive and qualitative data that could shed light on possible 
reasons for substandard performance of the clinical care 
delivery system.

The inspections addressed the hospital management 
staff’s responsibility for ensuring evidence- based practice 
through providing an expedient organisational frame-
work for the clinical care delivery system. During the 
two follow- up visits, the management was provided with 
feedback on the progress of the improvement efforts 
and held accountable for implementing the necessary 
changes. Previous research has indicated that holding the 
inspected organisation accountable for implementing 
changes can contribute to the creation of momentum for 
implementing the necessary improvement measures.39 
Together with orienting the target of the inspections 

158



9Husabø G, et al. BMJ Open 2020;10:e037715. doi:10.1136/bmjopen-2020-037715

Open access

towards quality of care delivery, this emphasis on following 
up and holding the hospital management accountable 
for making changes to the clinical care delivery system 
may have contributed to the improvements we found.

Adequate discharge, the one process measure which 
showed a negative trend after the inspections, was not 
emphasised during the inspections because it was not 
directly related to early detection of the sepsis diagnosis 
and treatment. Neither was it a measure that the hospi-
tals were required to report on following the inspection. 
The fact that this measure was not emphasised during 
the inspection process might in part explain the negative 
trend. This finding is also in line with previous research 
indicating that inspections can have a negative impact 
on measures that are not within the main purview of the 
inspections.15

Our findings also bring into view a larger concern 
regarding internal and external assessment schemes. 
There is always a risk that the use of quantitative indica-
tors instigates managerial ‘gaming’, whereby hospitals put 
efforts into improving their scoring on specific indicators 
rather than on improving the system delivering care.40 
The inspections in our study used a set of performance 
indicators that together provided information about how 
the clinical system delivering care for patients with sepsis 
performed as a whole.36 Improving these indicators would 
thus contribute to an overall systemic improvement in the 
quality of care for patients with sepsis. If the inspection 
maintains a clear focus on the overall goal of quality of 
care by assessing a set of performance indicators that 
matters for patient care, gaming behaviour by inspected 
hospitals can be dissuaded.

CONCLUSIONS
Comparing a range of measures before and after inspec-
tion, we found improvements in both processes and 
patient outcomes following the inspections. Though the 
improvements in patient outcomes cannot be specifically 
attributed to the inspections, we find substantial improve-
ments in care delivery for patients with sepsis. Our 
findings indicate that inspections can be used to foster 
large- scale improvements in quality of care. However, it 
does not mean that conducting inspections necessarily 
leads to improvements. Inspections are complex interven-
tions, and one can assume that their efficacy depends on 
the context in which they are conducted and how they are 
planned and implemented. Policy- makers and inspecting 
bodies should therefore prioritise assessing the effects of 
their inspections and pay attention to the mechanisms by 
which inspections might contribute to improving care for 
patients.
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ABSTRACT
Objective Inspections and other forms of external 
assessment may contribute to positive changes in the 
health services, but the mechanisms of such change 
remain unclear. We did a study to explore how external 
inspections may foster clinical improvement in hospitals.
Design Focus group study.
Setting Statutory inspections of sepsis treatment in 
hospital emergency departments in Norway.
Participants Clinicians, managers and inspection teams 
involved with the inspections of sepsis treatment in 
emergency departments at four different hospitals. Twelve 
focus group interviews were carried out, with a total of 47 
participants.
Results Three themes emerged as central for 
understanding how the inspections could contribute to 
clinical improvement in the emergency departments: 
(1) increasing awareness about the need to improve the 
quality of care by providing data on clinical performance, 
(2) building acceptance for improvement through 
professional credibility and focus on clinical practice, and 
(3) fostering leadership commitment.
Conclusion Our findings suggest that the inspections 
have the potential to enhance hospital management and 
staff’s understanding of complicated care processes and 
help strengthen the organisational commitment to bring 
about systemic quality improvements.

INTRODUCTION
External inspection, also referred to as stat-
utory supervision, is an external assessment 
strategy that is used to evaluate if healthcare 
providers meet accepted quality standards. 
Compared with other forms of external 
assessment, such as certification and accredi-
tation, external inspections differ in that they 
are run by government bodies and subject 
to country- specific regulations.1 While the 
subject and scope vary greatly from one 
inspection to another, most inspections have 
in common the goal of improving the quality 

of care provided by the organisations subject 
to the inspection.2

The rationale for why external assessment 
strategies could lead to improved quality 
is that managers will review the results of 
assessments and implement changes that are 
necessary for better and safer healthcare.1 
Such effects might function through directive 
steps, in which the inspectors guide or force 
the health organisation to act in a specific 
way. They can also be a result of ‘softer’ mech-
anisms, such as if inspections lead to a shift 
in focus and organisational objectives at the 
service provider.3 In either case, the inspec-
tors themselves cannot directly affect the 
quality of care being provided. As such, they 
must find ways to improve the quality of care 
through influencing the care processes and 
internal controls at the hospitals. External 
inspection can thus be seen as a way of 
boosting the internal quality and patient 
safety improvement work.4

Strength and limitations of this study

 ► Focus group interviews in hospitals that had 
achieved improvement in key clinical procedures 
following an inspection provided information- rich 
cases of how inspections can contribute to quality 
improvement.

 ► The interviews elicited new insights into how in-
spections can enhance understanding of the clinical 
system and promote leadership in quality improve-
ment efforts.

 ► We did not explore change mechanisms related to 
anticipatory effects resulting from the announce-
ment of upcoming inspections.

 ► The generalisability of our findings and interpreta-
tions are dependent on the organisational and pro-
cedural context in which inspections are being held.
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Following the argument above, the effectiveness of 
inspections would likely depend on the degree to which 
they support organisational attributes and work processes 
associated with successful improvement. The literature 
describes readiness for change as a main dimension 
influencing the chance of success when implementing 
improvement efforts in healthcare organisations.5 This 
view is rooted in a notion of organisations as communi-
ties that contribute to the amplification and development 
of knowledge rather than merely entities of hierarchical 
information processing.6

Research has shown mixed effects of inspections on 
improvement in healthcare organisations. Some studies 
have found care practices to improve following inspec-
tions but not been able to fully establish the association 
between the inspections and the improvements.7 8 Other 
studies have not found any improvements following 
inspections at all.9 10 Gaining a deeper insight into the 
mechanisms of change in connection with external 
inspections is needed in order to understand how and 
under what circumstances inspections might lead to 
substantial, long- lasting improvement.11 12

Our overall aim was to study how external inspec-
tions may foster clinical improvement, using the case 
of a nationwide inspection of sepsis treatment in emer-
gency departments at Norwegian hospitals. We sought 
to explore clinicians’, managers’ and inspection teams’ 
experiences of being involved in the inspection process 
and to explore their views on how inspections can affect 
the quality of care.

METHODS
Study design
The study is a part of an ongoing research on the impact 
of external inspection of sepsis diagnosis and treatment 
in emergency departments in Norwegian hospitals. The 
study protocol has been described previously.13 The 
inspections were planned and directed by the Norwegian 
Board of Health Supervision (NBHS) at 24 hospitals with 
acute care functions.

For this study, we chose a qualitative approach, 
conducting focus group interviews with clinicians, 
managers and inspectors. We found this to be a well- 
suited method of inquiry, as the focus group discussion 
can provide interpretive insights into the participants 
experiences and opinions.14 Our approach is informed 
by a realist paradigm, its concept of causal mechanisms 
providing a framework for understanding the conditions 
under which inspections may foster clinical improve-
ment.15 The study follows Standards for Reporting Quali-
tative Research (SRQR) guidelines.16

The sepsis inspections
In Norway, health services are publicly funded and 
based on the principle of universal and equitable access. 
They are mandated by legislation to be safe, effective 
and provided in accordance with sound professional 

standards. NBHS is responsible for ensuring that health 
services meet these requirements. One of their main 
supervision approaches is nationwide thematic inspec-
tions of services, prioritised on the basis of information 
about risk and vulnerability. During these inspections, 
NBHS or the County Governors, who are local repre-
sentatives of the central government, investigate services 
and report any identified non- conformities. While NBHS 
can impose its authority on healthcare organisations and 
individual healthcare workers through a wide range of 
responses and sanctions, the reactions issued after nation-
wide inspections are normally limited to instructing the 
organisations to correct the situation. The inspectors will 
then follow- up the organisation until the non- conformity 
is considered satisfactorily corrected.17

NBHS chose diagnosis and treatment of sepsis in 
hospital emergency departments as a subject of a thematic 
inspection starting in 2016 because patients presenting 
to emergency departments with sepsis often receive 
substandard care.18 Delayed treatment is a major chal-
lenge, as time is of paramount importance in treatment 
of sepsis.19 20 Because early treatment depends on early 
diagnosis and recognition,21 22 the failures in expediting 
the treatment often come down to failures in recognising 
the diagnosis at an early stage.18

There were six regional inspection teams. Each team 
included three to four inspectors from the County Gover-
nors with prior training and experience from either 
healthcare or law. Additionally, each team had an external 
medical specialist who had extensive clinical experience 
from working with sepsis diagnosis and treatment.

Methodologically, the inspections were system audits.23 
NBHS used existing guidelines and conferred with 
experts to formulate a set of quantitative criteria for 
recommended diagnosis and treatment of sepsis.24 25 At 
inspection, which typically lasted for 2 days, the team gath-
ered data from the electronic health records of a set of 66 
patients with sepsis and evaluated the care given against 
the criteria. As is customarily done in system audits, the 
inspection teams also reviewed documentation of rele-
vant procedures and interviewed clinicians and managers 
responsible for the care of patients with sepsis. At the final 
day of inspection, the main findings were presented to 
the hospital management and staff in a closing meeting. 
Afterwards, the inspection team wrote up a report that 
included findings and a list of non- conformities. The 
report was sent as a draft to the hospital’s executive 
management for comments and eventually finalised and 
released to the public via the internet. A translated version 
of the report from one of the inspections is provided as 
online supplemental file 1, and an overview of the find-
ings from the four inspections included in this study is 
provided as online supplemental file 2.

Participants and data collection
This study draws on data from 12 focus group interviews 
with clinicians, managers and inspection teams involved 
in the inspection of four of the hospitals (designated A, B, 
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C and D). The interviews were conducted after the initial 
inspection, in the period from March 2017 to November 
2018. Analyses that included all inspected hospitals 
found that, on average, the inspection had a positive 
effect on several care process measures.26 We chose to 
include these four hospitals in the present study because 
they were among the hospitals that showed substantial 
improvements following the inspection. An overview of 
the improvements in a key indicator, time to antibiotic 
treatment, is provided in online supplemental file 2.

We conducted separate focus group interviews with 
clinicians, managers and the inspection teams at each 
hospital. The focus groups were sized from three to five 
participants and included in total 47 interviewees: 15 
clinicians, 16 managers and 16 inspection team members.

The groups of clinicians consisted of physicians and 
nurses who had diagnosis and treatment of patients 
with sepsis in the emergency department as a part of 
their daily tasks. The managers were either head nurses 
at emergency departments, chief physicians or heads of 
clinics. As such, the manager focus groups had a mix of 
interviewees in managerial roles and interviewees with 
combined responsibility for management and patient 
care. Clinicians and managers were recruited to the focus 
groups via contact persons with responsibility for quality 
management in the hospitals. We recruited all members 
currently on the inspection team who were available to 
attend the interview. As the members of the inspection 
teams changed over time, some inspection team inter-
viewees had not participated in the inspections at the 
specific hospitals included in our study. The participants 
were informed beforehand about the purpose of the 
interviews and they signed a form agreeing to participate 
in the study. No compensation was given for participation 
in the study.

The interviews were conducted by GH (male, MSc), 
except for two interviews that were conducted in collab-
oration with EH (male, MD/PhD). GH had no previous 
affiliation with NBHS but had experience from perfor-
mance audit work in healthcare organisations. EH had 
a part- time position as a researcher in NBHS and had 
previously participated in NBHS inspections. He was 
acquainted with some of the interviewees from his work 
in NBHS.

For hospitals A, B and C, the interviews with clinicians 
and managers were conducted at the respective hospitals. 
The interviews with the inspection teams were conducted 
at County Governors’ offices. For hospital D, all inter-
views were conducted by conference call due to vast travel 
distances and logistical challenges with convening the 
inspection team to a physical meeting. The interviewers 
and the participants were the only ones attending the 
interviews.

We used three different interview guides, one for each 
of the three types of groups. The interview guides focused 
on the impact of the inspections on the quality of care, 
and the interviews were centred on the experiences from 
the sepsis inspections (see table 1). Additionally, time was 

devoted to discussing sepsis care in general and specific 
issues surrounding the organisation of work in emer-
gency departments.

The focus group interviews lasted from 35 to 105 min. 
After each session, field notes were recorded describing 
how the interview went and whether there were important 
contextual factors that should be taken into account in 
the analysis.

Transcription and analysis
Interviews were digitally recorded and subsequently tran-
scribed and imported to NVivo Qualitative Data Analysis 
Software V.12 (QSR International Pty). Participants did 
not receive copies of transcripts.

We analysed the data using a thematic analytic 
approach.27 After the first interview, before analysing 
the transcript, EH and GH introduced some preliminary 
codes (awareness of current and desired practice, leader 
commitment, use of performance metrics, commu-
nication and network, staff engagement and systems 
thinking). Other codes were added throughout the inter-
views and the subsequent coding of the material.

Once GH had done the initial coding of the inter-
view transcriptions, EH and GH identified potential 
themes from the data material. We grouped the codes we 

Table 1 Interview topics

Topic Probes (sample items)

General experience of 
the inspection process
Relevance  ► What was the focus of the 

inspection?
 ► Are the themes covered in the 
inspection relevant for clinical 
practice?

Dialogue between 
inspection team and 
hospital

 ► How were findings conveyed 
to the hospital? How did the 
management/staff react to the 
findings?

Process for following up  ► What has the hospital done 
in response to the identified 
non- conformities?

 ► Who were involved in following 
up the findings from the 
inspection?

The role of 
management

 ► What are important 
management tasks related to 
the inspection?

Contribution to change  ► How did the inspection impact 
the internal quality improvement 
work?

 ► What factors other than the 
inspection have had an impact 
on quality improvement work?

 ► How is the quality of care now, 
compared with before the 
inspections?
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considered relevant for understanding the relationship 
between inspections and improvement work into these 
themes. Next, we analysed the interviews, first within each 
hospital, and then cross- case including all interviews, 
using the themes as an analytical framework.

As the focus groups were made up of three distinct 
roles, clinicians, managers and inspection team, we took 
extra care to compare and contrast the analyses between 
these roles. The interviews with clinicians and managers 
were more specific to the inspection in their hospital 
compared with the interviews with the inspection teams 
because the inspection teams could draw on experiences 
from all inspected hospitals in their region.

We read the transcripts and listened to the recorded 
interviews numerous times to ensure immersion, and 
we refined, synthesised and reorganised the identified 
themes according to our developing understanding of 
the material. We also extracted quotations from the mate-
rial to illustrate themes and analytical points.

GH translated the quotes into English, and the transla-
tions were checked by all co- authors.

Patient and public involvement
Patient organisations participated in a reference advisory 
group for the overall research programme that this study 
is a part of. They were involved from the planning stage 
on, but they did not directly participate in developing 
or framing this specific article. We used their inputs to 
inform the overall study design. Patient organisations 
strongly advocated the importance of disseminating 
the study findings to relevant parties. NBHS has held a 
national, public conference for hospitals, government 
agencies and patient representatives, where we presented 
preliminary study findings.

RESULTS
We identified three themes as central for understanding 
how the inspections could contribute to clinical improve-
ment in the emergency departments: (1) increasing 
awareness about the need to improve the quality of care 
by providing data on clinical performance, (2) building 
acceptance for improvement through professional credi-
bility and focus on clinical practice and (3) fostering lead-
ership commitment.

Increasing awareness about the need to improve the quality 
of care by providing data on clinical performance
According to the clinicians, managers and inspection 
teams, the discrepancy between guidelines and clin-
ical practice was in part caused by the heterogeneous 
nature of the group of patients with sepsis and by how 
sepsis can manifest itself through various symptoms. They 
explained that deciding the course of the patient care is 
challenging, that the clinical processes of diagnosing and 
treating sepsis is complex and that judgements often are 
being made under quite stressful conditions.

A point that was clearly made during the interviews was 
that the hospitals lacked systems to monitor the extent 
to which diagnosis and treatment complied with desired 
practice and procedures. Though data is entered into 
patients’ electronic health records from the time the 
patients are admitted to the hospitals, the information is 
not structured in a way that is easily aggregated so that the 
hospital can track the performance statistically over time.

One of the members of the inspection team at hospital 
C, who had long experience from leading system audits, 
told that this was the first time she had dared to state that 
an inspection had saved lives. She pointed to the system-
atic collection and analysis of patient data as the main 
reason for why the inspection had made a difference:

I think what makes a difference, and impacts very 
strongly, is simply that we have measured, that we 
have systematised the findings from the electronic 
health records, (and) presented this using bar charts. 
The hospital employees were deeply affected by see-
ing these data. Across- the- board everyone thought 
they were very good and (in reality) no one were up 
to the mark.

Some clinicians found that, while they were not exceed-
ingly surprised by the results, the data presented by the 
inspection team helped frame the challenges they expe-
rienced in their day- to- day activities. Describing how 
the efforts of improving the patient care had changed 
after the inspection, a clinician from hospital A referred 
to how the attention to completing diagnostic proce-
dures quickly increased after the inspection results were 
presented. It made them ‘see through other’s eyes’ what 
they already knew:

After the inspection, and after (one of the manag-
ers) presented the findings in the auditorium, (the 
diagnostic work) got a lot more focused. It was nice 
because in a way… we saw through others eyes what 
we in reality knew, and then we focused on that work 
in a whole other way. So these patients have been giv-
en much better treatment after the inspection, com-
pared to before.

Having performance data presented by the inspection 
team can help managers and clinicians re- evaluate their 
own experiences and assessment of clinical performance. 
The inspection team of hospital B described how their 
presentation of data in a closing meeting at one of the 
hospitals had encouraged the participants at the meeting 
to share and discuss recent experiences of challenges in 
the emergency department:

We just displayed our own data, but (the managers 
and clinicians) brought it up on the agenda. And 
then someone just pointed out: “We heard that there 
was a surge of patients yesterday as well”. We over-
heard that a discussion and a dynamic emerged that 
we could pitch into.
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Building acceptance for improvement through professional 
credibility and focus on clinical practice
Professional credibility was a topic that was underscored 
by inspection teams, clinicians and managers. The clini-
cians and managers expected the inspection teams to 
include professionals with medical background, and they 
expected the inspection team to have insight into the 
requirements and practices of acute functions in hospi-
tals. A manager at hospital A argued that the inclusion of 
medical experts was important for the legitimacy of the 
findings from the inspections:

It is crucial that there is someone (on the inspection 
team) who comes from clinical practice, and possi-
bly also from clinical research, and sort of knows the 
details of the issues that they enquire into; and who 
also is going to have an understanding of what the 
management component of these issues might be. 
So I think this is crucial for the legitimacy of this 
inspection.

The inspection teams also shared this view, that the 
medical experts’ knowledge of sepsis care and experience 
with the day- to- day operations of emergency departments 
enhanced the legitimacy of the inspections.

Clinicians and managers stressed the need for the 
inspection teams to have a clear understanding of the 
work processes in emergency departments. By focusing 
on how the different processes were interconnected, the 
inspections identified system- level weaknesses that could 
produce barriers to timely diagnosis and treatment. One 
of the managers from hospital D pointed out that one of 
the strengths of the inspection had been how these find-
ings were related to issues critical to patient care:

The direct effect of the inspection is obvious. In this 
case one can relate it directly to the patient, even 
though much is related to systems and how systems 
are in place to take care of patients presenting with 
sepsis. But (the inspection) is very efficient, benefit-
ing the patient directly.

A factor that both clinicians and managers pointed out 
across interviews is that diagnosing and treating sepsis 
patients involve several different organisational subunits 
within the hospitals. As such, there are very real organ-
isational hurdles that need to be overcome in order to 
achieve the desired improvement in clinical perfor-
mance. The inspection teams’ understanding of compli-
cated care processes was especially important because it 
enabled them to direct the inspection on how different 
groups of clinicians worked together. This forced the 
different organisational subunits to take a more birds- eye 
view of the patient care processes as a whole. A manager 
from hospital B explained:

I believe that it is positive that someone comes from 
the outside and then points out that you have to have 
these things up and running. Because […] the work-
day is so hectic that every department is preoccupied 

with themselves and their work […] And I think that 
(the inspection) is a good pry tool, because then we 
have to cooperate between departments. And you 
could say that as a hospital we should be able to do 
this of our own volition, but this has turned out to be 
difficult.

Fostering leadership commitment
Because of the challenges of making improvements 
across different subunits within the hospital, hospital 
management had an important role in the improvement 
efforts. In this context, leadership commitment refers to 
the whole chain of command from the executive director 
on top to the senior nurses in the emergency department.

Both clinicians, managers and the inspection teams 
argued that without bringing the clinical managers and 
leaders on board and making sure that they were invested 
in this work, it would be exceedingly difficult to achieve 
successful improvement of the patient care. When 
discussing experiences with the improvement initiatives 
that started up after the inspections, a clinician at hospital 
D commented on the role of managers:

Of course they nag a bit, but often because they want 
to get better. They are genuinely concerned with the 
medical issues, and that makes one want to join in.

Similarly, one of the clinicians at hospital C pointed out 
that it was important that clinical managers were genu-
inely interested in the improvement efforts:

The clinical managers are actually interested in put-
ting much effort into it, ensuring that one has re-
sources, and that time is allocated to this. And in a 
way … they join in and look at the results of what is 
being presented. […] And this holds true both for 
nurses and for doctors; that one gets motivated to 
continue working (with improvements) and feel a bit 
acknowledged for the work one does.

An important function of the inspections was how they 
precipitated communication between different leader-
ship levels on matters related to patient care. A clinician 
from hospital B described how the inspection report 
affected the hierarchy from clinic to department, and how 
this caused ripple effects throughout the organisation:

An inspection makes an impact on the management. 
The head of clinic just said: “This is not good, this is 
not good enough. Now; who takes care of what? Now 
we have to do something different.” And the head of 
department joins in. The heads of departments talk 
together and in a way you get a whole organization 
joining … This is clearly an effect of the inspection; 
from the top management and downwards. It feels 
more momentous: Here we need to do something, 
to close the nonconformities, we need to … And this 
has yet more ripple effects. So in that sense, (the in-
spection) has major consequences, in my opinion.
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Facilitating communication networks that also included 
the managerial level was reported to be an important part 
of achieving organisational commitment to the issues 
of the inspection. The inspection facilitated that a large 
group of decision makers came together to discuss issues 
related to patient care.

In the period following the initial report from the 
inspection, hospitals are expected to develop a response 
and action plan to the NBHS. Many interviewees 
explained that this was an occasion for mutual learning 
between different disciplines and different hierarchies of 
management. A manager from hospital A argued:

Almost nothing happens one- to- one, right? It hap-
pens across supporting professions or laboratory pro-
fessions and radiology and shift teams and positions. 
So to get some of this reciprocity in the learning pro-
cess we have tried bringing together these groups and 
develop a common response (to the NBHS inspec-
tion report).

DISCUSSION
In this study, we set out to explore how inspections 
may foster clinical improvements in hospitals. The first 
theme we identified was related to how the inspections 
provided data on the quality of care for patients with 
sepsis. Our findings suggest that by providing these data, 
the inspection promoted increasing awareness of clinical 
performance.

Second, we found that there was a need for inspection 
teams to have a clear understanding of the clinical work 
and of work processes in the emergency department. 
Without such knowledge, the legitimacy of the inspection 
would suffer, and the inspection would be rendered inef-
fective as a tool for systemic improvements. By directing 
attention to the interdependencies of the care processes, 
the inspection could help the hospital to target their 
efforts on improving the clinical system as a whole.

Lastly, the hospital management seems to be the main 
conduit through which the inspection team can affect the 
hospital’s work on improving a clinically complex task 
such as sepsis management. Not only do inspection teams 
engage managers directly they also play a role in opening 
up channels of communication between clinical and top- 
level management and leadership. External inspections 
could therefore create arenas for discussion and interpro-
fessional reflection between different levels of manage-
ment on how the hospital as a whole could improve their 
services to patients with sepsis.

Strengths and limitations
The findings and interpretations of this study are intrinsi-
cally linked to the organisational and procedural context 
in which they are being held. Inspections are complex 
interventions. Reviewing their effects, we need explana-
tory analyses that bring to bear both theoretical and prac-
tical understanding of the intervention and the contexts 

within which it is being implemented.28 The general-
isability of the findings should be judged accordingly. 
We have purposively chosen to study the experiences of 
actors involved in presumptively successful inspections 
within a clinically demanding field of patient care. If we 
had selected less successful cases or studied inspections of 
another type of theme, for instance administrative tasks, 
one could expect our findings to diverge substantially. It 
is also worth noting that the selection of successful inspec-
tions was based on disease- specific indicators. Therefore, 
we do not know whether the inspections had any signifi-
cant effect on hospital- level performance.29

Our focus on change mechanisms related to improve-
ments in quality of care also implies that we have not 
explored potential costs and adverse side- effects of the 
inspections. Inspections may impose compliance costs 
on regulated organisations, including costs related to 
handling requests for information, consulting the inspec-
tion team and acting as guides on site- visits.30 If the 
organisation frequently receives inspections, inquiries or 
instructions from different regulatory bodies, such costs 
might add up to a substantial strain, especially on the 
management and administrative staff. This study should 
therefore not be considered an exhaustive evaluation of 
the benefits and disadvantages of the sepsis inspections or 
inspections in general.

Furthermore, we do not argue that the aspects high-
lighted in this study are the only mechanisms that might 
be set in motion during an inspection process. One line 
of argument worth mentioning in this respect is that the 
prospect of being inspected in itself can initiate improve-
ment efforts.3 31 Though the search for such anticipatory 
effects is an important avenue of research, the focus of 
this study has been on how the findings and recommen-
dations from the inspections, and the interaction with the 
inspection teams, might influence the hospitals’ improve-
ment efforts.

Interpretation in relation to previous studies
Our analyses echo previous research regarding how 
inspections with a patient- centred focus might promote 
awareness among clinicians and managers.32 Further-
more, our analyses lend support to studies highlighting 
how using data in external assessments of quality of 
care can help hospitals track improvement.33 Providing 
measurable data seems especially pertinent in the case of 
the sepsis inspections, as previous studies have shown the 
importance of performance metrics in fostering change 
in clinical behaviour in care for patients with sepsis.34

Some authors have argued that if external assess-
ment schemes lead to increased use of data, they do so 
primarily through a strengthening of the bureaucratic 
control in the organisation.35 We, however, found that the 
quality metrics were not considered as being solely within 
the purview of bureaucratic control; the professionals in 
the organisation viewed the use of data as a necessity for 
improving quality.
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Our analyses nonetheless show that clinical leads 
played a key role in any improvement effort. Making 
leaders commit to improving patient care was seen as a 
sine qua non for the inspections to succeed. While this 
supports an argument for seeing external assessments as a 
platform from which clinicians can negotiate with senior 
management,36 we would add that inspections might 
empower leaders and managers as well as clinicians.37 
Some important ways in which leaders wield power within 
organisations are by calling on shared organisational 
values and by leveraging facts and reasoning.38 Clinical 
leaders can facilitate change processes and organisational 
learning by providing front- line clinicians with an arena 
for sharing information and a context for reflecting on 
shared information.39 The effectiveness of such leader-
ship approaches can be bolstered by the inspections. The 
sepsis inspections highlighted patient safety, which is a 
laudable and legitimate shared value goal in the emer-
gency departments, and they did so by providing tangible 
facts for the leaders to leverage vis- a- vis their subordinates 
and team members.

Recent research has found that educative approaches 
to regulation can succeed when regulators are able to 
leverage existing norms and accountability structures in 
the regulated community.40 This seems to be the case for 
the sepsis inspection. They have resulted in an improved 
understanding of the inherent complexities in the care 
of patients with sepsis, and the improved understanding 
brings forth organisational commitment and readiness 
for change, which are pivotal for improvement to take 
place. These processes also parallel findings from a study 
of professionals’ motivation in hospital accreditation, 
which showed that external assessment opened up oppor-
tunities for collaborative learning and promoted under-
standing of the whole organisation across organisational 
boundaries.41 Similarly, the importance of the system 
perspective runs like a red thread through our interviews, 
both in terms of the inspection teams’ competencies and 
in terms of how clinicians and managers address quality 
challenges in their own organisations.

It should be noted that this argument presupposes 
the existence of norms and accountability structures in 
the inspected organisation that can be harnessed for 
quality improvement. If the management and staff are 
not amenable to the inspection team’s suggestions, the 
learning process will likely flounder. Whether the organ-
isation responds to the inspection with organisational 
commitment is not only dependent on which organi-
sation is being inspected but also on the theme of the 
inspection. The way the clinical, patient- centred focus 
provided a legitimisation for the sepsis inspections is a 
case in point.

Other contextual factors are also important. If the 
healthcare organisation already performs at a high level, 
the inspection might not be able to contribute signifi-
cantly to further improvement.29 Furthermore, health-
care organisations often require financial resources to 
initiate improvement efforts, and in some cases they also 

need external improvement support.3 29 Consequently, 
our findings cannot be extrapolated as universally 
applicable for all types of inspections within all types of 
organisations.

Policy implications
Even if performance data is key, focusing exclusively on 
performance data and quantifiable targets might pose a 
risk by underestimating the measurement problems or 
risks of health organisations gaming the system.42 There is 
a risk that externally imposed standards in external assess-
ment schemes may end up being perceived as a ‘tick- box’ 
exercise for the clinicians involved.43

When assessing performance within a specific area of 
patient care, the inspection authorities should use indi-
cators that carry a clinical relevance for those working in 
the inspected organisations. To achieve this, they need to 
operationalise clinical standards into indicators that are 
well- suited for identifying subpar services and sensitive for 
improvement. It is also necessary to combine the evalua-
tion of the indicators with a thorough understanding of 
the clinical processes at work. The task of the inspectors 
is to review the numbers and bring to the table an assess-
ment of why the hospital might fail to meet the standards. 
This might necessitate prioritising regulatory resources 
so that external clinical experts are extensively involved 
both in the preparation stages, when relevant indicators 
are identified, and during the on- site inspections.

Organisations do of course review their own perfor-
mance data and make efforts to improve without the 
help of external inspections. When it is feasible to make 
improvements through smaller adjustments, it is likely 
that the hospitals will do so. Addressing the underlying 
challenges inherent in tasks like sepsis diagnosis and 
treatment, on the contrary, entails both deeper analysis 
and more profound systemic changes. Here, the clinical 
data and assessments provided by the inspection team can 
be of great value for the management and staff in their 
search for flexible solutions for quality improvement. 
Here, however, we also see the limits of this approach to 
inspections: For the inspection to succeed, the organisa-
tion must have sufficient personnel and resources that 
can be mobilised for a sustained commitment to quality 
improvement.
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ICD 10 codes used to search the National Patient Register 

 

A02.1 Salmonella sepsis 

A20.7 Septicemic plague 

A21.7 Generalized tularemia 

A22.7 Anthrax sepsis 

A24.1 Acute and fulminating melioidosis 

A26.7 Erysipelothrix sepsis 

A32.7 Listerial sepsis 

A39.2 Acute meningococcemia 

A39.3 Chronic meningococcemia 

A39.4 Meningococcemia, unspecified 

A40 Streptococcal sepsis (0.,1.,2.,3.,8.,9.) 

A41 Other sepsis (0.,1.,2.,3.,4.,5.,8.,9.) 

A42.7 Actinomycotic sepsis 

A46 Erysipelas 

A48.3 Toxic shock syndrome 

A54.8 Other gonococcal infections 

O85  Puerperal sepsis 

B00.7 Disseminated herpesviral disease 

J09 Influenza due to certain identified influenza viruses 

J10 Influenza due to other identified influenza virus 

J13 Pneumonia due to Streptococcus pneumoniae 

J14 Pneumonia due to Hemophilus influenzae 

J15  Bacterial pneumonia, not elsewhere classified 

S1 File. Supplementary file 1: ICD-10 codes
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J36 Peritonsillar abscess 

J39 Other diseases of upper respiratory tract 

J85 Abscess of lung and mediastinum 

J86 Pyothorax 

K65 Peritonitis 

K81 Cholecystitis 

M72.6 Necrotizing fasciitis 

N10 Acute pyelonephritis 

R57 Shock, not elsewhere classified 

R65 Symptoms and signs specifically associated with systemic inflammation and infection 
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MiVVing daWa and imSXWaWiRn 

Several of the variables in our data set had missing values. The teams that collected data were 

meticulous in their recording of data from the original patient records, and the\ would routinel\ 

verif\ that the\ had included all available data from the patient records. Hence, missing data 

were indicative of the information never being included in the patient record, rather than failure 

to collect a complete set of data from the records.  

Time to administration of antibiotics had been registered in two separate variables, both 

in minutes and in hours (measured as prior to admission, within 1 hour, between 1 and 2, 

between 2 and 3, between 3 and 4, and after more than 4 hours). Time to antibiotic 

administration measured in hours had fewer missing observations (11%) than time to antibiotic 

administration measured in minutes (42%), and no observations that had information on 

minutes to antibiotic treatment lacked information on hours to antibiotics. For the regression 

anal\ses, we chose to e[clude the observations that had no information on antibiotic treatment. 

We also e[cluded observations where antibiotics were administered prior to admittance (5%), 

or where the patients¶ records indicated that the\ should not receive antibiotic treatment (2%). 

In table 2 in the article, these two last groups were subtracted from total n when reporting the 

proportion of patients receiving antibiotic treatment. The total n included, however, patients 

with missing data on time to antibiotic treatment. 

 The missing data on the other variables used in the regression anal\ses could potentiall\ 

lead to bias and loss of power in the anal\ses. To alleviate these problems, we decided on a 

strateg\ of combining recoding and multiple imputation of missing data. 

 For two of the diagnostic process variables that had missing data in the original data 

material, blood lactate and adequate observation regimen, we coded missing values as 0, i.e. 

incomplete performance of the process. We did this because information on these procedures 

S2 File. Supplementary file 2: Statistical analyses
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2 
 

should be documented in the patient record. Lack of documentation therefore indicated that the 

procedures were not completed according to guidelines. 

For four variables, we imputed missing data: Time to antibiotics in minutes (42% 

missing), time to e[amination b\ a ph\sician (35% missing), time to triage (12% missing), and 

organ failure (3% missing). Imputation is recommended in cases where data is missing at 

random (MAR). Data are MAR when missingness in the relevant variable onl\ depends on data 

from variables that we have observed and can control for. Assuming missing data to be MAR, 

we created 100 imputed datasets b\ using the full\ conditional specification algorithm [1], a 

method for running a series of regression anal\ses, one for each variable to be imputed. To 

obtain pooled estimates with 95% confidence intervals across the imputed datasets, we used 

Rubin¶s combination rules as implemented in the mi suite of commands in Stata.  

We chose the imputation model according to the distribution of the variable to be 

imputed. For our primar\ variable of interest for the regression anal\ses, time to antibiotic 

administration in minutes, we used interval regression in the imputation model. Upper and 

lower bounds for imputed values were set based on information about time to antibiotic 

administration in hours. We imputed the other three variables using logit models. Each 

imputation model included the other imputation variables as predictor variables, along with the 

rest of the variables which were to be used in the regression anal\ses: age, admission \ear, 

Charlson comorbidit\ inde[, blood lactate measured within one hour, adequate observation 

regimen, all-cause mortalit\ after 30 da\s. In addition, we added hours to antibiotic treatment 

as an au[iliar\ variable. 
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3 
 

FiWWing Whe lineaU mRdel 

We performed sensitivit\ tests b\ omitting some of the most e[treme values for time to 

treatment with antibiotics; these were si[ observations which had more than 1000 minutes from 

admission to administration of antibiotics. This adjustment proved to have an impact on model 

fit and individual coefficient estimates, so we chose to omit these si[ outliers in the final models.  

 In addition to testing the models with and without the outlier variables, we also tested 

modeling the anal\ses using standard Poisson and Negative binomial regression, as well as 

fitting an identical linear regression model using a log transformed outcome variable. The log 

transformed model had slightl\ better fit than the linear model without the si[ e[treme values, 

but the two models showed similar effect si]es and p-values. We chose to report the results of 

the linear anal\sis in the paper because the linear model provides predictions of dela\ in minutes 

for each predictor variable, rather than coefficients that need to be e[ponentiated to provide 

information on dela\ in relative terms. 

In all anal\ses, we first anal\]ed the crude association between outcome and e[posure 

variables, and them we ran the anal\]es again, controlling for age, organ failure, comorbidit\, 

and time to admission. We also performed sensitivit\ anal\ses b\ running the regression 

anal\ses for the subgroup of patients who were triaged to code red or orange, i.e., a subgroup 

of patients who needed e[pedient attention. This anal\sis found that, when controlling for the 

other potential confounders, the associations between timel\ diagnostic tests and time to 

antibiotic treatment in the subgroup of patients triaged as orange or red were similar to the 

associations we found in the patient group as a whole. 
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EVWimaWeV fURm lRgiVWic UegUeVViRn 

After fitting the logistic regression model, we obtained predictive margins with confidence 

intervals using the user written Stata command mimrgns [2],  requesting conditional predictions 

for each 15 minutes from ]ero to nine hours. We re-calculated these margins into predictions 

of probabilities for outcome 1 (death within 30 da\s) using logit transformation. Subsequentl\, 

we imported the recalculated predictive margins into Stata, along with mean mortalit\ rates b\ 

hour to antibiotics. We then combined a bar graph for the empirical mortalit\ rates and a line 

graph for the predicted probabilities into one figure, using Stata¶s tZoZa\ command. 

RefeUenceV 

 

1. Buuren S. Fle[ible Imputation of Missing Data, Second Edition: Chapman & Hall/CRC; 
2018. 
2. Daniel K. MIMRGNS: Stata module to run margins after mi estimate. S457795 ed: 
Boston College Department of Economics; 2014. 
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Sub-analyses – patients with organ failure 

We replicated the analyses of association between diagnostic procedures and time to 

treatment and between time to treatment and mortality on the sub-group of patients with organ 

dysfunction (Table S3.1 and Fig S3.1, below). 

 

Table S3.1. Linear regression for factors associated with delay in antibiotic treatment. Patients with organ 

failure. 

 
Unadjusted Model 1* Model 2† 

  b (95% CI) b (95% CI) b (95% CI) 

Not triaged within 15 minutes 53.5 (21.4 to 85.7) 56.1 (26.2 to 86.0) 17.1 (-11.1 to 45.3) 

Examination by physician not in 
accordance with priority 

64.2 (34.8 to 93.5) 67.4 (39.1 to 95.7) 47.2 (18.5 to 75.9) 

Lactate not measured within 1 hour 78.5 (56.9 to 100.2) 84.3 (65.2 to 103.3) 25.3 (8.6 to 42.0) 

Inadequate observation regimen 42.8 (21.4 to 64.2) 42.3 (22.0 to 62.6) 69.1 (48.6 to 89.5) 

Outcome variable: Time to antibiotics measured in minutes. n=487 

* Adjusted for patient age, comorbidity, and time to admission  

† Adjusted for the other variables in this table, and age, comorbidity, and time to admission  

 

 

S3 File. Supplementary file 3: Sub-analyses
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Fig S3.1. All-cause 30-day mortality by time to antibiotic treatment. Patients with organ failure. 

Gray shaded histogram represents mortality rates according to time to antibiotic treatment in hours. Solid black 

curve with bars represents model-predicted mortality rates with 95% confidence intervals according to time to 

antibiotic treatment in minutes using logistic regression models, adjusted for patient’s age, date of admission, 

comorbidity, and presence of organ failure. Date of admission was measured using calendar days since study 

start, entered as a polynomial function with first (b -.0113 p < .01), second (b 2.8e-5 p < .05) and third degree 

(b -1.37e-8 p < 0.1) variables. The model prediction uses average values for adjustment values. N=488. 
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Correction 
After publication of study 1, we found an error in a caption text. We have submitted a request 
for corrections to the journal. 

There is an error in the caption of figure 2.  

The caption says: 

“Gray shaded histogram represents mortality rates according to time to antibiotic treatment 
in hours. Solid black curve with bars represents model-predicted mortality rates with 95% 
confidence intervals according to time to antibiotic treatment in minutes using logistic 
regression models, adjusted for patient’s age, date of admission, comorbidity, and 
presence of organ failure. Date of admission was measured using calendar days since 
study start, entered as a polynomial function with first (b -0.011 p<0.001), second (b 2.5e-5 
p<0.001) and third degree (b -1.2e-8 p<0.01) variables. The model prediction uses 
average values for adjustment values.” 

The error is in the next to last sentence. Date of admission was not measured using 
calendar days and it was not entered as a polynomial function. Date of admission was 
entered as year, and it was time to antibiotics (measured in minutes), that was entered as 
a polynomial function.  

The caption should read:  

“Gray shaded histogram represents mortality rates according to time to antibiotic treatment 
in hours. Solid black curve with bars represents model-predicted mortality rates with 95% 
confidence intervals according to time to antibiotic treatment in minutes using logistic 
regression models, adjusted for patient’s age, year of admission, comorbidity, and 
presence of organ failure. Time to antibiotics was measured in minutes, entered as a 
polynomial function with first (b -0.011 p<0.001), second (b 2.5e-5 p<0.001) and third 
degree (b -1.2e-8 p<0.01) variables. The model prediction uses average values for 
adjustment values.” 

The same error is repeated in Fig S3.1. in the supplemental file “S3 File”, which uses the 
same type of figure for a sub analysis.  

This caption should read: 

“Gray shaded histogram represents mortality rates according to time to antibiotic treatment 
in hours. Solid black curve with bars represents model-predicted mortality rates with 95% 
confidence intervals according to time to antibiotic treatment in minutes using logistic 
regression models, adjusted for patient’s age, year of admission, comorbidity, and 
presence of organ failure. Time to antibiotics was measured in minutes, entered as a 
polynomial function with first (b -.0113 p < .01), second (b 2.8e-5 p < .05) and third degree 
(b -1.37e-8 p < 0.1) variables. The model prediction uses average values for adjustment 
values. N=488.” 

The errors do not affect the overall conclusion or scientific understanding of the article. 
 
The method section correctly describes the analysis model and the figure itself is correct. 
The effect sizes are also correct, but the text refers to the wrong variable.  

 

Correction

184



The county governor of Troms 

Report from inspection of sepsis treatment 

in the emergency department at  

University Hospital of Northern Norway, Tromsø 

UNOFFICIAL TRANSLATION1 

 

Address of the enterprise:   9030 Tromsø 

Time span for the inspection: 6. September 2016 – 9. March 2017 

 

Summary 

Norwegian Board of Health Supervision (NBHS) has decided that in the period 2016-2017, 

there will be performed nationwide inspections of the hospitals’ emergency departments  and 

their work with recognition and treatment of patients with sepsis. 

The county governor of Troms has performed a inspection designed as a system audit at the 

University Hospital of Northern Norway, Tromsø. This report describes the nonconformities 

identified within the audited areas. The system audit comprised the following themes: 

Identification and initiation of treatment in the emergency department of patients with sepsis 

or suspected sepsis. 

During the inspection we would investigate if the hospital ensures: 

• adequate admission, registration and prioritisation (triage) of patients with sepsis or 

suspected sepsis at the time of admission to the emergency department 

• adequate assessment and diagnosis of the patients during their stay in the emergency 

department 

• adequate initiation of treatment of the patients in the emergency department 

• adequate observation of the patients in the emergency department 

• adequate preparation and discharge of the patients to other departments, supplemented 

by ordinations/plans for further observation and treatment 

The inspection team has 66 health records of patients presenting to the emergency department 

with sepsis or suspected sepsis. 

  

 
1 This report is an unofficial translation of the original report from Norwegian Board of Health Supervision. The 
original report, along with the reports from the other sepsis inspections, is available on the NBHS website: 
https://www.helsetilsynet.no/tilsyn/tilsynsrapporter/?w=2016+Sepsis+i+somatiske+akuttmottak 

Online supplemental material 1: Inspection report
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At the inspection, three nonconformities were identified: 

Nonconformity 1: 

The majority of the patients with sepsis did not receive treatment with antibiotics within the 

time limits prescribed in nationwide guidelines and in the hospital’s own goal statements. 

Patients with severe sepsis who had to wait more than one hour, did not receive adequate 

treatment. 

Nonconformity 2: 

The management has not ensured that there is sufficient medical competence available in the 

emergency department so that assessments and initiation of treatment of patients with sepsis 

can be performed within the time limits prescribed in nationwide guidelines and in the 

hospital’s own goal statements. 

Nonconformity 3: 

The hospital management has been aware that patients with sepsis receive delayed treatment 

with antibiotics in the emergency department but has not implemented sufficient corrective 

actions. 

 

Date: 9. March 2017 

 

xxxxx       yyyyy 

Lead Auditor      Auditor 
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1. Introduction 

This report is written after a system audit at University Hospital of Northern Norway, 

Tromsø in the period 6. September 2016 – 9. March 2017. It is a part of a nationwide 

inspection performed in 2016-2017, and one of the planned inspections to be performed 

by the County governor of Troms this year. The county governors of Finnmark, Troms 

and Nordland have appointed a joint inspection team to perform the inspections in these 

counties. 

The county governor is through section 2 of the act on governmental supervision of the 

health and care services given authority to perform inspections with the provision of 

health and care services. 

The aim of a system audit is to evaluate if the enterprise by means of internal control 

meets the legal requirements. The audit encompassed the following themes: 

• which actions were taken by the enterprise to disclose, correct and prevent 

infringement of the legal requirements relevant for the analysed issues 

• if the prescribed actions were performed in practice and, if necessary, corrected 

• if the prescribed actions are sufficient to ensure adherence to the legal requirements 

A system audit is performed by analysis of documents, through interviews and by other 

investigations. 

This report deals with the nonconformities identified at the system audit, and thus does not 

present a complete evaluation of the work of the enterprise relevant for the themes 

covered by the inspection. 

• Nonconformity is lack of fulfilment of requirements given by or on basis of acts and 

regulations 

The background for the decision to perform inspection of the sepsis treatment, is, i.a. that 

NBHS has received several reports according to the requirement [on reporting adverse 

events] in section 3-3 of the act on specialised health care about serious infections and 

sepsis, where detection of infection has been too late, and where there has been delayed 

initiation of treatment with antibiotics. 

NBHS has established a research project to gain knowledge on how planned inspection 

can contribute to improving quality on health services. Data collected from patient files in 

this inspection will be used to evaluate the effect of inspection on the quality of the 

service. As part of the inspection and this project, we will perform sampling from relevant 

health records in 8 months and 14 months from now. 

 

2. Description of the enterprise – particular conditions 

The University Hospital of Northern Norway (UNN HF) serves a population of about 

190.000 inhabitants and consists of three hospitals, respectively in Tromsø, Harstad and 

Narvik, in addition to Longyearbyen hospital on Svalbard. The main administrative centre 

of the hospital is located to Tromsø, and is led by the chief executive director. 

187



The health enterprise is divided into nine clinics, among them the clinic for acute 

medicine and the clinic for medicine. Each clinic is led by a director who reports to the 

chief executive director. 

The emergency department at UNN HF Tromsø is a department in the clinic for acute 

medicine. Head of department reports to the director of the clinic. Head of department is 

at the moment also acting director of clinic for the clinic for acute medicine. Head of the 

unit for acute somatic admissions is responsible for the nursing services in this unit and 

reports to the head of the department. There is a medical consultant, 60% of a full 

position, adhered to the unit for acute somatic admissions as a medical advisor. 

The medical on-duty teams consist of an intern, first line and second line registrars, first 

line registrar for heart and pulmonary diseases and subspecialised consultants in the 

different parts of internal medicine. The first line registrar is available 24hrs, the second 

line registrar is available 8hrs-22hrs on week days and 9hrs-15hrs in the weekends. The 

intern is not available at night time. The intern shall confer with the second line registrar 

(or first line registrar) related to all investigated patients. 

The physicians working in the unit for acute somatic admissions are employed at different 

parts of the clinic for medicine or the clinic for heart and lung diseases. All physicians in 

first line or second line duty are undergoing training as a specialist. Head of 

department/chief consultant of the department of gastrology and nephrology is responsible 

for planning the on duty scheme and for arranging regular meetings with the physicians on 

both levels. 

RETTS (Rapid Emergency Triage and Treatment System) is used in the unit for acute 

somatic admissions. According to activity under algorithm 47 treatment with antibiotics 

shall be initiated within 1 hour after arrival of the patient. 

 

3. Execution 

The system audit consisted of the following activities: 

Notice/information regarding the inspection was sent 6. September 2016. 

Overview over documents presented by the enterprise is to be found in the chapter on 

Documents. 

Analysis of patient files were performed 7. November 2016 and 5. January 2017. 

Opening meeting was arranged 25. January 2017. 

Interviews 

15 persons were interviewed. 

On site visit in the unit for acute somatic admissions was performed 25. January 2017. 

Closing meeting was arranged 26. January 2017. 
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4. What the inspection comprised 

In the inspection, we have investigated if the health enterprise governs and controls that 

patients admitted with sepsis or suspected sepsis are identified and treated according to the 

requirements laid down in the legislation related to health care. 

The inspection was limited to the unit for acute somatic admissions, and activities that are 

planned and ordered from the unit for acute somatic admissions. 

In particular we investigated if the University Hospital of Northern Norway had: 

• prudent admission, registration and prioritisation (triage) of patients with sepsis or 

suspected sepsis at the time of admission to the emergency department 

• prudent investigation and diagnosis of the patients during their stay in the emergency 

department 

• prudent initiation of treatment of the patients in the emergency department 

• prudent observation of the patients in the emergency department 

• prudent preparation and transferral of the patients to other departments, supplemented 

by ordinations/plans for further observation and treatment 

 

 

5. Findings 

The inspection team has analysed patient files from patients admitted to the unit for acute 

somatic admissions with sepsis or suspected sepsis. The 66 patients included had an 

infection and fulfilled at least two of four SIRS-criteria. 33 patient files were from 1. 

October 2015 and immediately before (called P0), and 33 from 1. December 2016 and 

immediately before (called P1). 

In the graphics below P0 and P1 are combined. The analysis showed: 

 

 

(Time till triage, in minutes) 
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(Time until investigation by physician in minutes, according to triage colour) 

 

(Adequate observation and instructions for further treatment, Yes (ja), No (nei), 

Lacking information (grey)) 
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(Time till treatment with antibiotics in hours, all patients. 

No indication, < 1 hr ….. > 4 hrs, Before admission, Lacking information) 

 

(Time till treatment with antibiotics in hours, patients with severe sepsis. 

No indication, < 1 hr ….. > 4 hrs, Before admission, Lacking information) 

 

Three nonconformities were indicated. 

Nonconformity 1: 

The majority of the patients with sepsis did not receive treatment with antibiotics within 

the time limits prescribed  in nationwide guidelines and in the hospital’s own goal 

statements. Patients with severe sepsis who had to wait more than one hour, did not 

receive adequate treatment. 
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This is a deviation from the requirement in section 2-2 of the act on specialised health care 

and sections 6 to 9 in the regulation on governance and quality improvement in the health and 

care services. 

Justification of this claim: 

• The analysis of 66 patient files shoved that: 

o 9 of 16 patients with triage colour red were investigated by a physician more 

than 15 minutes after admission to the hospital 

o 24 of 49 patients with sepsis got their first treatment with antibiotics more than 

two hours after admission to the hospital 

o 9 of 18 patients with severe sepsis had to wait over two hours before treatment 

with antibiotics was initiated, 14 of 18 had to wait over one hour. One patient 

waited more than four hours 

• None of the directors of the clinics (clinic for medicine and clinic for acute medicine) 

have determined specific routines or practice for treatment of sepsis in the unit for 

acute somatic admissions. Instead, there are several different, older versions of written 

procedures in Docmap. These are not known for the health personnel, and their status 

remains unclear. There is also a non-dated flow chart with unclear status. This is 

presented as wall charts in the unit for acute somatic admissions. 

• The health personnel is unsure about which procedures that are currently valid and 

they have different opinions about if and when treatment with antibiotics shall be 

initiated. 

• Inexperienced physicians use much time for investigating the patients and decide upon 

treatment with antibiotics. Front line physicians do not always get a go-signal to 

initiate treatment when searching for support on decisions, even when related to 

patients with sepsis that according to national guidelines should get treatment. 

• The management of the hospital and the directors of the clinics (clinic for medicine 

and clinic for acute medicine) do not follow up if the hospital achieves the goal 

specifying that patients with sepsis should get treatment with antibiotics within one 

hour. 

• Conflicts of simultaneity and problems with vacant beds in the unit for acute somatic 

admissions arise several times every week and this is leading to delayed initiation of 

treatment with antibiotics. 

• Observation of vital parameters of patients with sepsis are not always documented 

after triage when the patient still is in the unit for acute somatic admissions. 

• Physicians and nurses work to a low degree in teams related to the sepsis patients. 

• The bed wards often have low capacity and need a long time before being able to 

accept new patients, and the intensive care unit for internal medicine is often full. This 

leads to congestion in the unit for acute somatic admissions of patients that are ready 

for transferral to a bed ward. The capacity of rooms thus is reduced, and leads to new 

patients with sepsis not always are investigated by a physician when the physician is 

available. This in turn leads to delayed initiation of treatment with antibiotics. 

• The day of the on-site visit we were informed that a patient with severe sepsis had to 

wait three hours before initiation of treatment with antibiotics, and had to wait more 

than nine hours before transferral to a bed ward. 
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Nonconformity 2: 

The management has not ensured that there is sufficient medical competence 

available in the emergency department so that assessments and initiation of 

treatment of patients with sepsis can be performed within the time limits prescribed 

in nationwide guidelines and in the hospital’s own goal statements. 

This is a deviation from sections 6 to 9 in the regulation on governance and quality 

improvement in the health and care services. 

Justification of this claim: 

• It is not planned for the physicians in the unit for acute somatic admissions to 

investigate and treat all patients in accordance with the national guidelines and the 

hospital’s own goals, cfr. nonconformity 1. 

• Interns in some occasions are left alone with a higher degree of responsibility than 

planned due to first line registrars are occupied with telephone calls from physicians 

outside the hospital and for distributing patients from the unit for acute somatic 

admissions to the bed wards of the hospital. The second line registrar often is occupied 

at the observation unit. 

• Training of subordinate physicians in treatment of sepsis is failing, and characterised 

of lacking procedures for this activity. 

 

Nonconformity 3: 

The hospital management has been aware that patients with sepsis receive delayed 

treatment with antibiotics in the emergency department but has not implemented 

sufficient corrective actions. 

This is a deviation from sections 8 and 9 in the regulation on governance and quality 

improvement in the health and care services. 

Justification of this claim: 

• Statistics and other instruments are scarcely used to follow up results and objectives. 

• The management demands few data on results from the unit of acute somatic 

admissions, e.g. on waiting time for investigation by a physician and time till initiation 

of treatment with antibiotics. 

• The health personnel has reported nonconformities related to delayed treatment of 

sepsis in the unit for acute somatic admissions but sufficient actions have not been 

taken. 

• The chief executive officer as well as the directors of the clinics have been aware of 

the long waiting times for the patients in the unit for acute somatic admissions. 

• It remains unclear who is responsible for developing av implementation of joint 

procedures for nurses and physicians in the unit for acute somatic admissions. The 

management scarcely has an overview of which procedures that are currently valid. 
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6. Evaluation of the system of governance of the enterprise 

The management scarcely has an overview of which goals that are established for the 

treatment of sepsis in the unit for acute somatic admissions and if these goals are 

achieved. It remains unclear who is responsible for ensuring unambiguous procedures for 

treatment of sepsis unit for acute somatic admissions that is known for everyone. It is 

known for the management that patients risk to be waiting in the unit for acute somatic 

admissions to be transferred to a bed ward, but efficient actions have not been taken. The 

health enterprise thus has not arranged for the health personnel enabling them to take care 

of their duties in a way that ensures that patients with sepsis at the unit for acute somatic 

admissions are treated according to national guidelines and the hospital’s own goals. 

 

7. Legislation 

• Act of 2. July 1999 no. 61 relating to specialised health care. 

• Act of 2. July 1999 no. 64 relating to health personnel. 

• Regulation of 21. December 2000 no. 1385 relating to patient files. 

• Regulation of 28.October 2016 no 1250 relating to on governance and quality 

improvement in the health and care services. 

 

 

8. Documentation 

Documentation from the enterprise related to management of the services, provided by the 

enterprise during the preparation of the audit: 

• Information in letter from the head of the unit dated 22. September 2016 

• Organisational mapping for the health enterprise and the unit for acute somatic 

admissions 

• Overview of physicians taking part in the on-duty scheme in the unit for acute somatic 

admissions 

• Overview of first line and second line registrars, with information on length of service 

• Overview of anaesthesiologists  

• Overview of nurses in the unit for acute somatic admissions 

• Overview of nurses functioning as coordinators in the unit for acute somatic 

admissions 

• Work tasks for coordinator at the unit for acute somatic admissions in Tromsø 

• Work tasks for responsible for the waiting room in Tromsø 

• Work tasks for the triaging nurse at the unit for acute somatic admissions in Tromsø 

• On-duty-order intern (FB1485) 

• On-duty-order first line registrar (FB1484) 

• On-duty-order second line registrar (FB1483) 

• Admission of patients from the ambulance service. 

• Algorithm 47 from the RETTS-manual 

• Blood sampling routine sepsis 
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• Joint patient file for acute admissions UNN HF 

• Flow chart treatment and monitoring at intermediary and/or intensive care units 

• Transferral of patients with internal medical conditions from the unit for acute somatic 

admissions when lacking places at medical bed wards 

• Procedure for handling of deviations UNN 

• Copy of reports of deviations 

• Minutes of meeting. Sepsis 1 – patient flow 11. April 2013 

• Terms of reference, follow up of Sepsis 1 – 29. May 2013 

• Minutes of meeting, Quality Commission UNN HF 3. June 2014 

• Minutes of meeting, Quality Commission UNN HF 11. May 2016 

• Plan for training for newly engaged health personnel in the units for acute somatic 

admissions and observations 

• “Welcome to the physicians department, Clinic of medicine” (Valid from 9. December 

2011) 

• Check list newly engaged physicians (valid from 21. January 2013) 

• Check list – joint plan for training for newly engaged employees in the units for acute 

somatic admissions and observations 

• Agenda internal education internal medicine spring term 2016 

• Agenda internal education internal medicine autumn term 2016 

Documentation analysed during the inspection: 

• Admission of adult patients with infection and suspected sepsis and serious 

sepsis/septic shock, common part (elaborated  8. February 2010) 

• Admission of the patient with serious sepsis and septic shock (elaborated 11. January 

2010) 

• Admission of the patient with sepsis (SIRS score 2 or above and no symptoms of 

organic failure) (elaborated 4. March 2010) 

• Placing [in bed wards] of patients with sepsis (elaborated 2. February 2010) 

• Flow chart admission of adult patients with infection and suspected sepsis (19. 

February 2010) 

• Sepsis-algorithm for physicians in in the unit for acute somatic admissions (valid from 

28. October 2011) 

Correspondence between the enterprise and the county governor: 

• Notification of the inspection in letter dated 6. September 2016 

• Documentation from the enterprise dated 22. September 2016 

• Additional information/documentation from the enterprise in e-mail 31. October 2016, 

4. November 2016 and 13. December 2016 

• Agenda sent in letter dated 2. January 2017, revised 10. January 2017 
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9. Participants at the inspection 

[In the original report participants are presented by name and position. Here only position is 

presented.] 

 

In this table the participants from the enterprise and their type of participation is presented. 

Function/position Opening meeting Interview Closing meeting 

Nurse, responsible for nuring 

development, unit for acute 

somatic admissions 

x x x 

Registrar, internal medicine x x x 

Specialist nurse, unit for acute 

somatic admissions 

 x x 

Nurse, unit for acute somatic 

admissions 

 x x 

Registrar, internal medicine x x  

Nurse, unit for acute somatic 

admissions 

x x  

Registrar, internal medicine  x  

Leading nurse, unit for acute 

somatic admissions 

x x x 

Consultant, infection medicine x x  

Consultant, unit for acute somatic 

admissions 

x x x 

Head of department, gastrology & 

nephrology 

x x x 

Director of clinic, medical clinic x x x 

Head of department & acting 

director of clinic (acutemedicine) 

x x x 

Deputy chief executive officer x x x 

Chief executive officer x x  

Director for quality and 

development 

x  x 

Deputy head of department, unit 
for acute somatic medicine 

  x 

 

From the inspection authority these took part: 

Chief county medical officer, lead auditor 

Dep. chief county medical officer, auditor 

Senior advisor, auditor 

Advisor, auditor 

Consultant (anaesthesiologist), medical auditor 

Senior advisor, observer 
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Supplementary file: statistical analyses 
 

Missing data 
Table 1 shows the association between time to antibiotics (within 1 hour or after 1 hour) and the 

status of documentation (non-missing or missing) of the other four variables with missing data, blood 

culture taken prior to antibiotic treatment (5% missing), timely assessment by physician (24% 

missing), time to triage (11% missing), and time to fluid administration (29% missing). The table 

shows that for all the four variables, the proportions of patients with timely antibiotic treatment is 

larger within the group who has documented treatment than within the group of patients with 

missing documentation. 

 

Table 1 Association between time to antibiotic treatment and status of documentation for variables with missing 
observations 

  

Antibiotics administered 

 
Diagnostic/treatment measure Documentation after 1 hour within 1 hour p-valuea 

N 

 

1888 981 

 
Triage within 15 min non-missing 1670 (65.1%) 894 (34.9%) 0.027 

 

missing 218 (71.5%) 87 (28.5%) 

 

     
Timely exam. by physician non-missing 1386 (63.8%) 786 (36.2%) <0.001 

 

missing 502 (72.0%) 195 (28.0%) 

 

     
Blood culture prior to antibiotics  non-missing 1779 (64.9%) 961 (35.1%) <0.001 

 

missing 109 (84.5%) 20 (15.5%) 

 

     
Fluids administered within 1 hour non-missing 1277 (62.2%) 775 (37.8%) <0.001 

  missing 611 (74.8%) 206 (34.2%)   

a Pearson's chi square test 

    

 

Regression analyses 
We modeled the regression analyses of process and outcome measures using mixed effect models 

with hospital entered as a random effect. The process measurements and 30-day mortality were 

modeled using a logistic model (melogit in Stata). Length of stay was measured in days by subtracting 

admission date from discharge date. As this produced a left-skewed distribution, we chose to use a 

negative binomial regression model (nbreg in Stata).  

In the adjusted models we first entered the following control variables: age (measured in years), 

organ failure, Charlson’s comorbidity index, sex, and secular trends (entered as categorical variable 

denoting year of admission). We then tested alternative models by excluding control variables one at 

a time. At each step we obtained Akaike Information Criteria (AIC) and used this as a basis of 

comparison between the different models. For each adjusted analysis we chose the model that gave 

the lowest AIC. The estimates from the final adjusted models of process measurements are 

Online supplemental material 3: Statistical analyses
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presented in Table 2 below. The estimates from adjusted models of outcome variables 30-day 

mortality and length of stay are presented in Table 3 and Table 4, respectively. 
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Inspection findings 
 

Reported in the table below are the main findings from the inspections at the three hospitals, a 

description of key measures implemented by the hospitals after the inspections, and the percentages 

before and after the inspection of patients with sepsis who had antibiotic administration within one 

hour. Time to antibiotics was an important performance measurement included in the inspections’ 

review of electronic health records (EHR). A previous study from this project lists all indicators that 

were included in the EHR review.[1] 

 

The data for the main findings are based on the focus group interviews and the publicly available 

inspection reports.  

 

The data on the percentages of patients with antibiotic administration within one hour were 

collected by the inspection teams. Patients presenting to the emergency department with an 

International Classification of Diseases, 10th Revision (ICD-10) diagnostic code classifying sepsis or 

infection were identified through the Norwegian Patient Registry. The EHR and included patients 

with clinically suspected infection and two systemic inflammatory response syndrome signs (not 

including high leukocyte count) were included.[2] Patients were sampled from four time periods 

specific to each hospital: two before the inspection and two after. Records from the two pre-

inspection time periods were reviewed during the inspection, and records from the post-inspection 

periods were reviewed at 8 and 14 months after the inspection, using records from the most recent 

patients. For each time period, 33 patients were sampled, though the number of patients included in 

the analyses in some cases ended up being slightly smaller due to duplicate records.  
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