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a b s t r a c t 

Hospital productivity is of great importance to policymakers, and previous research demonstrates that 

improved hospital productivity can be achieved by directing more focus towards patient throughput at 

healthcare organizations. There is also a growing body of literature on patient throughput barriers ham- 

pering the flow of patients. These projects rarely, however, encompass complete hospitals. Therefore, this 

paper provides a systematic literature review on hospital-wide patient process throughput barriers by 

consolidating the substantial body of studies from single settings into a hospital-wide perspective. Our 

review yielded a total of 2207 articles, of which 92 were finally selected for analysis. The results re- 

veal long lead times, inefficient capacity coordination and inefficient patient process transfer as the main 

barriers at hospitals. These are caused by inadequate staffing, lack of standards and routines, insuffi- 

cient operational planning and a lack in IT functions. As such, this review provides new perspectives on 

whether the root causes of inefficient hospital patient throughput are related to resource insufficiency 

or inefficient work methods. Finally, this study develops a new hospital-wide framework to be used by 

policymakers and healthcare managers when deciding what improvement strategies to follow to increase 

patient throughput at hospitals. 

© 2021 The Author(s). Published by Elsevier B.V. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

Demand for health care is rising as a consequence of chang- 

ng demographics and increasing multi-morbidity [ 1 , 2 ]. Hospitals, 

eanwhile, are struggling with capacity constraints, insufficient 

roductivity and increasing financial deficits [3–7] . The necessity to 

mprove the health care system is great and further intensified as 

reviously increasing annual rates for healthcare budgets are start- 

ng to stagnate or even decrease [ 8 , 9 ]. Consequently, policymakers 

re searching for options for how to improve the situation, lead- 

ng them to policies of both cost containment and production im- 

rovement [ 6 , 10 , 11 ]. Cost-containment strategies such as austerity 

easures may, however, result in short-term cost-savings but are 

ikely to lead to significant costs for society in the long run [9] .

he imperative for production improvement projects as a means 

f lifting the results of the healthcare sector is, therefore, growing 

 8 , 12 , 13 ]. 

Accounting for the productivity of hospitals when assessing the 

erformance of a healthcare system has been emphasized by the 
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orld Health Organization (WHO) [14] , the Organization of Eco- 

omic Cooperation and Development (OECD) [ 15 , 16 ] and the Insti- 

ute of Medicine (IOM) [17] . Through their health-system perfor- 

ance assessments, high productivity in terms of optimal use of 

esources and high availability of treatment are important for of- 

ering the right care at the right time for the population served 

y a healthcare system [ 17 , 18 ]. Improving these system-level pro- 

uctivity performance measurements, however, requires a more 

ocal focus on the continuous development of healthcare opera- 

ions and on the reduction in errors, waste and variation to exist- 

ng processes. These effort s have been addressed through quality- 

mprovement methodologies such as Six Sigma and Total Qual- 

ty Management (TQM) [19–23] . Evidently, improvement initiatives 

ave been successful to some extent, but at the same time, the 

roblems of increasing costs [4] and stagnant productivity develop- 

ent [ 3 , 8 ] call for alternative solutions for improving the through- 

ut of patients at hospitals [ 13 , 19 , 23–26 ]. 

Previous research has demonstrated that improved hospital pro- 

uctivity can be achieved by directing a greater focus towards 

he flow of patients through healthcare organizations [ 8 , 11 , 24 , 26–

5 ]. Improved hospital-patient flow do also have a positive im- 

act on medical quality and the work environment [ 24 , 30 , 36 , 37 ],

nd has become a more outspoken policy priority [34] . Radnor 
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t al. [24] and D’Andreamatteo et al. [26] highlighted that the 

ast two decades have seen a plethora of healthcare improvement 

rojects, specifically so-called lean implementations focusing on 

ow to break process barriers and improve the flow of patients. 

ultiple promising solutions have come from these projects, yet 

hese projects rarely encompass entire hospitals to cover the com- 

lete patient process from admission through discharge [ 26 , 29 , 34 ].

nother promising area for patient flow improvements are projects 

n clinical patient pathways that seek to, from the bottom up, de- 

ne and improve the patient flow across the healthcare system for 

ertain well-defined groups of patients [ 38 , 39 ]. Projects on patient 

athways do however not take a holistic grip on hospital-wide pa- 

ient flows as they are restricted to a small number of well-defined 

atient groups, and consequently, there is a great risk of subopti- 

ization. 

A hospital-wide and comprehensive perspective of the myr- 

ads of emergent and planned patient flows across a hospi- 

al organization is, thereby, seldom addressed, resulting in sub- 

ptimizations and process deficiencies along patients’ hospital 

ourneys [ 13 , 28 , 31 , 34 , 40 ]. Recognizing a system approach to study-

ng the interaction among system parts across the hospital patient 

rocess can offer new possibilities for improving both the hospital- 

ide patient flow and the health of the population through better 

ealthcare access [ 29 , 31 ]. 

According to Devaraj et al. [32] , research on process improve- 

ents at hospitals points to the need to understand the constraints 

o a process as a means of improving it. This offers possibilities 

o identify and describe bottlenecks in the system before break- 

ng them [ 41 , 42 ]. This is further articulated by the law of bot-

lenecks stating that the overall efficiency of a process can only 

e improved by addressing its major bottlenecks or constraints 

 31 , 42 , 43 ]. Therefore, research on how to improve hospital produc-

ivity by streamlining the hospital-wide patient flow must start by 

xploring and understanding barriers and associated root causes of 

ospital-wide patient processes [ 29 , 31 , 37 , 44 ]. 

The flourishing interest in how to improve hospital patient 

ows has inspired publications of several literature reviews putting 

mpirical findings into system-wide perspectives. D’Andreamatteo 

t al. [26] explored patient flows from a lean perspective; Vos et al. 

44] described organization-wide process-oriented hospitals; and 

ualandi et al. [34] identified actions, actors, and enablers for im- 

roving the hospital patient flow. All of these researchers touched 

pon barriers that prevent swift and even hospital-wide patient 

ows, but none gives a systematic and complete picture of the ex- 

sting research. Moreover, Villa et al. [29] developed a framework 

o analyze hospital-wide patient throughput performance, starting 

ith the exploration of patient flow barriers and resulting in six 

ifferent main causes of patient flow problems. Even so, the re- 

iew on throughput barriers is rather minimal and does not give a 

omprehensive overview of the literature. 

Hence, to the best of our knowledge, no comprehensive or sys- 

ematic literature review of studies analyzing hospital-wide patient 

rocess throughput barriers has, thus far, been undertaken. To ad- 

ress this knowledge gap, we conducted a systematic literature re- 

iew by consolidating the substantial body of studies from single 

ospital settings, synthesizing their results, and finally aggregating 

hem into a hospital-wide perspective. Therefore, the aim of this 

rticle is (i) to explore existing research on what factors are pre- 

enting swift and even patient throughput at hospitals and (ii) to 

ynthesize those factors into themes, main barriers and underlying 

oot causes. 

.1. The theoretical framework 

The theory of swift and even flows (TSEF) presented by 

chmenner and Swink [42] describes that the roots of productiv- 
2 
ty innovation lie in improving throughput time and reducing vari- 

tion. The potential from directing TSEF to health care can be de- 

ived from a need to enable an efficient patient throughput along 

he processes within a healthcare organization [32] . Process the- 

ry, developed by Holweg et al. [41] , further explains that all op- 

rations are composed of processes operating together, and that 

 set of suboptimal solutions can never produce a global opti- 

um. This perspective is often missing in health care as pro- 

ess improvements are, to a large extent, implemented only on 

 functional level (i.e. single units or clinics) and not on a sys- 

emic level [ 13 , 29 , 31 ]. Holweg et al. [41] presented a conceptual

odel providing a framework for analyzing process barriers. The 

rocess model, as illustrated in Fig. 1 , comprises four categories: 

nputs ( resources ), outputs ( products ), transformation ( conversion 

f resources to products ), and management system ( management 

nd control of the processes ). Of these four categories, transforma- 

ion can be further divided into two sub-components: internal 

ub-processes (internal activities of converting resources to produced 

oods ) and transfer ( movement of goods between internal activities ). 

The hospital patient process could be described using these cat- 

gories, although knowing that the theory has not been devel- 

ped for a flow of patients or for the healthcare sector potentially 

educes its applicability. With that said, using the described cat- 

gories gives us: patients entering hospitals ( inputs ), and moves 

 transfer ) between medical clinics ( internal sub-processes ), along a 

anaged and controlled organization-wide system ( management 

ystem ), until discharge from the hospital ( output ). These categories 

f processes are used to further explore and understand the hospi- 

al patient process. 

The productivity of a process depends on its throughput rate, 

efined as the actual rate at which output is made. Throughput 

ate is determined, according to Little’s Law, by the throughput 

ime of a process and the work-in-process, i.e. the amount of units 

orked on within a process [ 41 , 45 ]. In a hospital setting, work-in-

rocess can be viewed as the number of patients within a hospi- 

al at a particular moment, where throughput time is the amount 

f time it takes for a patient to move from arrival/admission 

o discharge/departure at that hospital or medical clinic. Little’s 

aw is, therefore, used to explain and categorize variables de- 

ending on what impact a variable has on the throughput of a 

rocess. 

According to Glouberman and Mintzberg [46] , healthcare pro- 

esses at hospitals are complex and comprise multiple, interlock- 

ng sub-processes. In order to improve a process, it is crucial to 

ap out and define it, i.e. to make it clear and manageable [47] .

oday, however, it is not possible to find a common definition of 

hat the patient process generally looks like at a hospital. Johnson 

nd Capasso [12] , Ben-Tovim et al. [48] , Busby [49] , Kolker [50] and

janatliev and Meier [51] have all, independently of each other, de- 

ned and mapped out hospital patient processes. These maps are 

escriptive and serve certain purposes well but are incomplete in 

isplaying the full picture of how a patient may move through a 

ospital organization. Therefore, we propose a new and more in- 

lusive hospital-wide process model, as depicted in Fig. 2 . The hos- 

ital process model is intended to be valid for medium-to-large- 

ized hospitals, encompassing both planned and acute processes as 

ell as inpatient and outpatient perspectives. Thus, it depicts eight 

ifferent settings: the emergency department (ED), the outpatient 

linic, the operating room (OR), the intensive care unit (ICU), 

he pre-operative unit (Pre-OP), the post-aanaesthesianesthesia 

are unit (PACU), the inpatient wards and the radiology depart- 

ent. The internal patient process, the supporting radiological pro- 

ess and the external processes are also depicted in the model. 

ther ancillary processes such as lab services, material replenish- 

ent, medical delivery, etc. are not included since they involve 

 patient only indirectly. Finally, the five process categories have 
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Fig. 1. Categories of processes, inspired by Holweg et al. [41] . 

Fig. 2. The hospital-wide process model. 
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een partially renamed as inflow ( inputs ), outflow ( outputs ), in- 

ernal ( internal sub-processes ), transfer and management system 

o recognize that it is a patient and not any object that moves 

hrough the process. The categories have then all been depicted 

n the model, oriented according to where their associated pro- 

ess barriers appear. This theoretically deduced process model 

erves as an analytical framework for analyzing and categorizing 

ospital-wide patient process barriers and their associated root 
auses. S

3 
. Materials and methods 

.1. Search strategy 

We conducted a systematic literature review following a pro- 

edure based on the Preferred Reporting Items for Systematic Re- 

iews and Meta-Analyses (PRISMA) statement by Moher et al. [52] . 

 database search was conducted in PubMed, Scopus and Web of 

cience screening for relevant English-language articles published 
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Table 1 

Keyword search strategy & inclusion and exclusion criteria. 

Database Keyword Search 

PubMed ("Hospitals"[Mesh] OR "Hospital"[tiab] OR "Hospitals"[ tiab ] AND (("Efficiency, Organizational"[Mesh] OR "Efficiency"[tiab] OR 

"Productivity"[ tiab ] AND (("Process Assessment, Health Care"[Mesh] OR "Organizational lnnovation"[Mesh] OR "Product Line 

Management"[Mesh] OR "Hospital Restructuring"[M esh ] OR ((Process[tiab] OR Processes[ tiab ] AND (flow[tiab] OR throughput[ tiab ]))) 

Scopus ( TITLE-ABS-KEY ( improv ∗ ) OR TITLE-ABS-KEY ( develop ∗ ) ) AND (TITLE-ABS-KEY( hospitals) OR TITLE-ABS-KEY ( hospital ) ) AND 

(TITLE-ABS-KEY ( organization ∗ W/2 efficiency) OR TITLE-ABS-KEY ( efficiency ) OR TITLE-ABS-KEY ( productivity ) ) AND ( TITLE-ABS-KEY ( 

process W/2 assessment ) OR TITLE-ABS-KEY ( organization ∗ W/2 innovation ) OR TITLE-ABS-KEY ("Product Line" W/2 management) OR 

TITLE-ABS-KEY ( hospital W/2 restructuring) OR ((TITLE-ABS-KEY (process) OR TITLE-ABS-KEY ( processes ) ) AND (TITLE-ABS-KEY ( flow ) OR 

TITLE-ABS-KEY ( throughput)))) 

Web Of Science (TS = lmprove ∗ OR TS = Develop ∗) AND (TS = hospitals OR TS = hospital ) AND (( TS = (organization ∗ NEAR/2 efficiency) OR TS = efficiency OR 

TS = productivity) AND (( TS = (process NEAR/2 assessment) OR TS = (organization ∗ NEAR/2 innovation) OR TS = (Product Line" NEAR/2 

management ) OR TS = (hospital NEAR/2 restructuring))) OR (TS = (process) OR TS = (processes)) AND ( TS = (flow) OR TS = (throughput))) 

Category Inclusion and Exclusion Criteria 

Inclusion Criteria The article must: 

Contain an abstract; 

Be written in English; 

Be a qualitative or quantitative empirical primary study on patients receiving hospital care; 

Contain at least one description of a patient process related barrier; 

Have been published between 1st January 2010 and 1st November 2020 

Exclusion Criteria The article has a focus on: 

Primary care or care within a rehabilitation setting; 

Healthcare processes not relating to the hospital patient process; 

Description of theories, methods or models without empirical data; 

Editorials or policy statements without immediate empirical support; 

Literature reviews 
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etween 1 January 2010 and 1 November 2020. This time span 

as selected to capture the most recent research from the last 

ecade on patient process barriers at hospitals. Consequently, we 

egan by identifying useful Medical Subject Headings (MeSH) and 

elated free-text keywords for an initial search in PubMed. We fi- 

ally settled on a combined keyword selection including various 

nflections of the words ‘hospital’, ‘productivity’, ‘efficiency’, ‘pro- 

ess’, and ‘throughput’. This search string was then translated to 

copus and Web of Science, with the only exception being comple- 

enting the string with ‘improv ∗’ and ‘develop 

∗’ to narrow down 

he assessment. See Table 1 for full keyword search. 

.2. Study selection and data extraction 

After initial article assessments, we removed all duplicate arti- 

les, whereupon two rounds of screening were conducted. During 

his screening process, two of the authors, (P ̊A) & (PA), read the 

ssessed articles independently to eliminate subjective bias and er- 

ors. The authors have previous experience working with patient 

ows at hospitals (P ̊A) and conducting research on healthcare pro- 

uctivity (PA), thus further reducing the risk of errors in the selec- 

ion process. In the first round of screening, titles, keywords, and 

bstracts were read to make an initial selection. Generous early 

nclusion criteria were used, including every peer-reviewed arti- 

le that related somewhat to the research aims. Thereafter, we 

xcluded gray literature, proceedings, reports, and books. The re- 

aining articles were then scrutinized in detail according to pre- 

efined inclusion and exclusion criteria (see Table 1 ), resulting in 

 highly relevant set of studies to be included in the review syn- 

hesis. Following this, we used a predefined extraction checklist to 

apture the most important characteristics of the assessed articles. 

hese included the title, author(s), year of publication, country of 

tudy, hospital setting and study design. Finally, we extracted the 

umber of beds at each hospital from their official websites, given 

hat the name of the hospital had been outlined in the study, thus 

nabling a comparison of size and volume. For a full overview of 

xtracted data, see Appendix A. 
4 
.3. Synthesis strategy 

A thematic synthesis methodology was used to achieve a con- 

istent article analysis of the content and to identify central 

hemes. In a thematic synthesis, articles are coded line-by-line as 

free codes’, whereupon codes are aggregated based on their re- 

urrence into descriptive themes. Finally, descriptive themes are 

eveloped as analytical themes to describe the particular phe- 

omenon [ 53 , 54 ]. Accordingly, we coded each article and its con- 

ent, focusing specifically on the patient process barriers each arti- 

le had explored and highlighted. As most articles had explored 

oot causes behind their identified patient process barriers, we 

stablished a link between them that indicated their interrelated 

ausality. We then examined whether those root causes had been 

urther explored by other articles. If that was the case, we once 

gain established a link indicating the interrelated causality be- 

ween the two barriers. The process of coding articles contin- 

ed whereupon an increasing number of barriers and root causes 

ere identified, and connections between barriers and root causes 

f each article, and between articles were established. As codes 

nd links accumulated, a tree diagram for each setting evolved 

ith multiple branches of barriers and root causes. Each branch 

as then connected to constructed descriptive categories based on 

he commonality between different branches in the tree diagrams. 

hen the coding proceeded, multiple categories emerged within 

ach tree diagram, i.e. for each hospital setting. To create a unified 

ategorization across the settings, the previously mentioned cate- 

ories were finally extracted and consolidated into a smaller num- 

er similar across all settings. These were finally renamed as ‘main 

arriers’. 

Next, we used the hospital-wide process model, Fig. 2 , to sort 

he main barriers under the five themes of patient process bar- 

iers: ‘entry’, ‘internal’, ‘transfer’, ‘management system’ and ‘dis- 

harge’. The number of main barriers connected to the theme ‘ in- 

ernal’ became so high and so diverse that we had to consoli- 

ate those barriers into a smaller number. We decided to cate- 

orize them with inspiration from the three dimensions (through- 
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Fig. 3. The literature selection process. 
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ut rate, lead time and work-in-process) of Little’s Law. For a full 

verview of the tree diagrams structured according to the consoli- 

ated themes of main barriers, see Appendix B. 

Following this, all identified root causes, i.e. the end nodes of all 

ree diagrams, were extracted. They were then categorized based 

n their similarity in description into central groups of root causes. 

s this sorting process continued, a hierarchy evolved based on 

he number of root causes consolidated under each group. We 

ere finally satisfied with the consolidation process when, follow- 

ng the Pareto Principle [55] , more than 80% of the initially iden- 

ified root causes had been consolidated into a smaller number of 

nique groups, thereafter named ‘main root causes’. To minimize 

ias throughout the synthesis process, a third author (CW) who 

ad not previously taken part in the study selection process con- 

ributed to the thematization of barriers and root causes. For a full 

verview of the end nodes forming the main root causes, see Ap- 

endix C. 

. Results 

Our review yielded a total of 2207 articles, 761 of which were 

uplicates, thus reaching a final number of 1446 articles. Of these, 

60 articles were selected for a detailed review, and finally 92 key 
5 
rticles were included in the thematic synthesis. Fig. 3 depicts the 

ull selection process of articles. 

The data extraction shows that included studies have been con- 

ucted mostly in the ED, the OR, and the inpatient wards. This re- 

iew has a broad international coverage, albeit with an overrepre- 

entation in the US and Europe. Finally, hospitals of all sizes are 

epresented, although with a concentration around 20 0–80 0 beds; 

ee Appendix A. The barriers identified in the thematic synthesis 

re categorized with the help of the analytical framework into five 

hemes, 12 main barriers and 15 main root causes; see Table 2 . 

able 2 also presents the total number of end-node root causes 

rom the tree diagrams, connected to each main barrier, and sep- 

rately, the total number of end nodes consolidated under each 

ain root cause, depicting their presence and importance accord- 

ng to the included articles. 

Of the five general themes, the theme internal stands out in 

erms of the number of main barriers and also in terms of associ- 

ted end-node root causes; see Table 2 . The most common barriers 

re long lead times, inefficient capacity coordination and inefficient 

atient process transfer and are linked to almost half of the total 

umber of end-node root causes. Lack of staff, lack of standards 

nd routines, insufficient operational planning and lack of IT func- 

ions are the most prevalent root causes of the identified barriers. 
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Table 2 

Themes, main barriers, and main root causes. 
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he main root causes are often similar among several main barri- 

rs. Fig. 4 visualizes connections between themes and barriers as 

ell as interrelated causality between barriers and root causes. 

The rest of the results section further presents the 12 main 

arriers identified in the literature review, following the order of 

able 2 . This section also highlights connections between barriers 

nd root causes at different hospital settings based on where the 

pecific barriers are most prevalent. 

.1. Long lead times 

The time to start or finish a hospital activity (i.e. surgery, exam- 

nations, diagnostics, patient transfers, medical dispensation or lab- 

ratory services) affects a flow of patients across a hosptial. It will 

ffect the lead time through a medical clinic and, consequently, the 

otal lead time through a whole hospital from admission until dis- 

harge. As such, a vast number of studies find long lead times to be

 decisive problem [ 30 , 56–86 ]. Long lead times at inpatient wards

rise from delays in initiating the discharge process of discharge- 

eady patients [ 67 , 68 , 87 , 88 ]. This delay stems from various sources,

uch as prioritization of newer and sicker patients [ 12 , 87 ], miss-

ng preparatory paperwork for medical rounds [ 67 , 69 , 87 ], lack of

edical and nursing staffing [69] , lack of standards to prioritize 

rom [ 68 , 73 ] and late starts of morning shifts [ 12 , 73 ]. Long lead

imes at wards may also be generated by a prolonged wait for 

edicines, prescriptions, follow-up meetings and discharge plan- 

ing for discharge-ready patients [ 78 , 87 , 89–93 ]. This delay is, in

urn, caused by a lack of coordination [91–93] , insufficient medical 

torage layout [ 89 , 90 ] and a lack of physician staffing [ 73 , 91 ]. By

ontrast, long lead times at outpatient clinics are caused by late 

ppointment start times [ 79 , 80 , 94 ] that result as a consequence of

revious appointments not ending on time [ 79 , 80 , 94 , 95 ], delayed

r absent patients [ 33 , 94 , 96 ] or delayed physicians [ 79 , 82 ]. 

.2. Insufficient capacity 

A lack in capacity cannot always be compensated for by inno- 

ative and efficient working methods. The capacity is simply in- 

ufficient. A factor hampering the patient flow and, not surpris- 

ngly, highlighted by multiple studies, is therefore insufficient ca- 
6 
acity [ 56 , 65 , 67 , 71 , 74 , 79 , 92 , 97–106 ]. The patient flow through the

D is constrained by insufficient capacity [ 56 , 74 , 97 , 98 , 103 , 104 , 107–

09 ] as a consequence of a lack of triage nurses and physicians 

 56 , 97 , 98 , 108 ], peak-time staffing resources [ 56 , 74 , 98 , 108 ], flow co-

rdinators [ 104 , 109 ], medical scribes as support [74] , pharmacists 

110] and physician cubicles [ 56 , 74 , 108 ]. Other articles highlight 

low diagnostic testing at the radiology department as a conse- 

uence of insufficient capacity [ 84 , 102 , 111 , 112 ], in turn a result of

ack of digital diagnostic machines [ 84 , 102 , 111 ] or of staffing re-

ources [ 102 , 112 ]. 

.3. Inefficient capacity coordination 

How available capacity at hospitals is utilized and how those 

esources (i.e. staff, beds, equipment, rooms, tools, time) are coor- 

inated is given high importance, and several studies highlight in- 

fficient capacity coordination as a major internal process barrier 

 30 , 57 , 64 , 69 , 76 , 87 , 92 , 93 , 96 , 97 , 110 , 113–128 ]. At the OR, inefficient

apacity coordination is associated with an inefficiently planned 

perating schedule [ 121–125 , 129 ] as a consequence of a capacity 

ismatch with the existing demand [ 61 , 120 ], which in turn stems 

rom a lack of capacity coordinators [ 121 , 129 ] and unrealistic re- 

ourcing forecasts [ 120 , 123 , 129 ]. The latter, in turn, are a result

f surgery times not being based on characteristics of the individ- 

al patient or surgeon [ 61 , 123 , 129 ], the OR schedule not being de-

igned to take into account the severity of cases [ 61 , 120 , 130 ] and

nsufficient capacity statistics when planning the operative sched- 

le [ 64 , 123 ]. Finally, a lack of capacity statistics can be derived

rom a lack of standards [ 61 , 64 , 120 ] and high physician variability

61] . 

.4. High capacity utilization variation 

There seems to be inconsistency in capacity utilization at hos- 

itals. Many articles consider high variation in capacity utiliza- 

ion as having a significant impact on the patient process flow 

 33 , 61 , 64–66 , 83 , 94 , 95 , 105 , 111 , 113 , 120 , 122 , 124 , 130–134 ]. At a pre-

perative unit, a varying capacity utilization is considered to re- 

ult from late cancellations of surgeries [ 61 , 135 ], planned patient 
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Fig. 4. The interrelated causality of themes, main barriers and main root causes. 
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ows disturbed by emergent cases [ 33 , 126 ], recurring capacity in- 

ufficiencies [ 33 , 120 , 126 , 134 ] and varying staffing capacity over the

eek [134] . This capacity variation is subsequently seen as a con- 

equence of varying available staffing resources [ 64–66 , 121 , 134 ]

nd high variability in the patient caseload over the week [ 33 , 134 ],

hich in turn is a consequence of the pre-operative unit schedule 

ot sufficiently accounting for the characteristics of patients or the 

equired specific OR preparations [ 33 , 134 ]. 

.5. Inefficient capacity utilization 

Available capacity, whether sufficient or not, can be 

sed more or less efficiently to ensure that an organi- 

ation meets its objectives. Consequently, inefficient uti- 

ization of existing capacity is regarded as an impor- 

ant patient process barrier [ 57 , 59 , 61 , 62 , 66 , 68 , 81 , 83 , 85 , 89–

1 , 93 , 96 , 98 , 103 , 104 , 108 , 112 , 114 , 121 , 129 , 130 , 136 ]. In the ED, in-

fficient capacity utilization can be found in the lack of split 

ows between more and less acute cases [ 56 , 103 ], the lack of

sing medical scribes to support physicians and nurses [74] , in 

he slow patient-registration process [56] , in the bottlenecks a 

riage waiting-room creates [107] and in the insufficient staffing 

t peak-time demand [ 56 , 74 , 98 , 108 ]. An inability to arrange split

ows may then result from a lack of space [97] and the lack of

eak-time staffing is connected to a complex and time-consuming 

riage process [ 59 , 97 , 98 , 107 ]. 
7 
.6. High work in process 

If the number of patients staying or being treated within a 

ospital at the same time exceeds available capacity, queues and 

ongestion build up and hamper the flow of patients. High work 

n process is consequently considered a barrier to prompt and 

imely processes [ 12 , 33 , 56 , 67 , 71 , 77 , 97 , 98 , 100 , 101 , 107–109 , 134 , 137–

39 ]. At the inpatient ward, a high work in process builds up when 

oo many patients are discharged at the same time [ 12 , 71 , 88 ],

hich stems from a lack of continuous patient discharge [ 12 , 88 ],

ischarge rounds given to all patients at the same time [88] or 

nsufficient discharge preparation [ 71 , 74 ]. At pre-operative units, 

ongestion builds in the morning before the start of the first 

urgery [ 33 , 120 , 134 , 135 ] as a result of multiple patients receiving

nesthesia simultaneously [ 33 , 134 , 135 ], which in turn is related to

ultiple OR cases starting concurrently instead of having staggered 

tart times [ 120 , 134 ]. 

.7. Inefficient patient-transfer process 

To transfer patients across a hospital and pass the responsi- 

ility for them from one medical clinic to another requires com- 

unication and clear routines, which are not always the case 

 56 , 58-60 , 65 , 66 , 81 , 97 , 104 , 115–117 , 120 , 128 , 132–134 , 137 , 140 , 141 ]. At

he ICU, an inefficient patient-transfer process arises from pa- 

ients who no longer require intensive care but are still in the ICU 
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 60 , 115 ], insufficient coordination with the ward [ 60 , 100 , 115 , 116 ],

CU staff being unable to reach accepting physicians at the inpa- 

ient ward [ 115 , 116 ] and unpredictable ICU discharge procedures 

 60 , 115 ]. That unpredictability is subsequently linked to a lack of 

outines and checklists [ 60 , 100 , 115 ] and to physicians making in-

onsistent judgements (115). 

.8. Inefficient support-transfer process 

At hospitals, there are several supporting processes, i.e. an- 

illary services, for the main production process. Process bar- 

iers associated with a transfer of patients between patient- 

esponsible clinics and ancillary services are highlighted by several 

tudies [ 74 , 85 , 91 , 97 , 98 , 102 , 107 , 119 , 127 , 137 , 138 , 142 , 143 ]. Inefficient

upport-process transfers are found in delayed patient transfers 

etween the ED and radiology department [ 102 , 137 , 138 , 142 , 143 ],

ong radiology turnover times [ 84 , 101 , 102 , 111 ], the lack of dedi-

ated radiology porters [102] and in the difficulty patients have 

nding the radiology department and the correct treatment room 

 85 , 143 ]. At the inpatient ward, this transfer inefficiency can be

ound in the long lead times in ancillary services [ 87 , 91 , 102 ] as-

ociated with insufficient ancillary resources [ 72 , 102 ] and the lab 

r radiology services not prioritizing discharge-ready patients [87] . 

nefficient transfers may also result from ordering lab and radiol- 

gy tests on too short a notice [ 69 , 87 , 88 ], insufficient discharge

outines [ 87 , 88 ] and a lack of resources and time at the ward [89] .

.9. Unpredictable inflow variation 

Multiple studies highlight challenges with unpredictable 

ariation caused by patients not complying with book- 

ng agreements or arriving with unexpected complications 

 33 , 64 , 66 , 82 , 88 , 96 , 121 , 129 , 132 , 134 , 135 , 144 ]. This can be related to

atients’ unknown and unexpected comorbidities when preparing 

or surgery [ 132 , 134 ] or to patient ‘no-shows’ for both surgery

nd outpatient appointments [ 33 , 61 , 66 , 88 , 96 , 121 , 134 , 144 ]; these

ay result from patients’ medical conditions being too severe 

 129 , 132 ], patients’ low ability to influence the day of surgery 

r of an appointment [ 129 ], health care being taken for granted 

96) and physicians not conducting a sufficient pre-operative 

ssessment before surgery [ 61 , 88 , 121 , 129 ]. 

.10. Changing demand 

The ED and outpatient receptions, as hospital gatekeepers, are 

oth directly affected by changes in the demand for health care. 

he fluctuation in type, number and variety of patients is consid- 

red challenging [ 56 , 74 , 95 , 97 , 101 , 105 , 106 , 109 ]. This changing de-

and is partly associated with a general increase in patients re- 

uesting health care [ 56 , 95 , 97 , 101 , 106 ], which is related to an ag-

ng population [ 56 , 109 ], an increase in the number of patients with

ultiple chronic diseases [ 69 , 109 ] and reduced access to primary- 

are services [ 56 , 109 ]. Another source of changing demand is re-

ated to significant fluctuations in incoming medical referrals from 

rimary care [ 95 , 105 , 106 ], which is caused by seasonal variability

n referral volume [ 95 , 105 ] and insufficient dialogues with GPs in

rimary care [105] . 

.11. Inefficient outflow process 

Transferring a patient and handing over the responsibility for 

hat patient’s care from the hospital to an external provider im- 

oses a significant challenge to healthcare organizations [ 30 , 69–

3 , 78 , 87 , 88 , 91 , 97 , 139 ]. At the inpatient ward, an inefficient outflow

rocess is caused by insufficient access to transit or discharge ar- 

as [ 69 , 88 , 91 ], an inability to discharge patients during weekends
8 
30] , transfer delays to external providers such as nursing homes 

 73 , 76–78 , 91 ] and external care providers not being ready for pa-

ient transfers [ 30 , 87 , 97 ]. This lack of readiness is associated with

ate internal discharge planning [ 67 , 73 , 87 ], external providers ac- 

epting admittance only on weekday mornings [97] and a shortage 

f care facilities for aging patients [ 30 , 97 ]. 

.12. Low interorganizational coordination 

Across the hospital organization, interrelated actors need to co- 

rdinate with each other to improve the global chain of events. 

atient process barriers associated with the management, how- 

ver, have not been widely explored but are still highlighted by 

ome studies [ 67 , 76 , 86–88 , 139 , 143 ]. At the inpatient ward, low in-

erorganizational coordination can be seen in a slow bed turnover 

 12 , 67 , 76 , 87 ], which is associated with a lack of accurate and

imely discharge notification [76] , insufficient communication with 

he ED [ 76 , 87 ] and ineffective data management [ 12 , 67 ]. This can

lso be seen when the inpatient ward cannot prepare for surges in 

emand for acute care [ 12 , 67 , 88 , 139 ], associated with a lack of ac-

essible patient flow status (69, 88, 139) and when the ward can- 

ot track real-time occupancy rates in the ED, ICU or OR [ 12 , 88 ]. 

. Discussion 

Improving hospital patient flows as a means of improving 

roductivity requires a hospital-wide approach (24, 29, 31, 34). 

oreover, improving the overall performance of a process can be 

chieved only by identifying and solving its main constraints (42, 

3). Hence, in the search for a scapegoat to hospital-wide patient 

hroughput problems, our review reveals the complexity behind 

atient processes at hospitals and that barriers and associated root 

auses are intertwined and must be addressed as such. In all, 12 

ain barriers and 15 main root causes have been identified, pro- 

iding a good point of departure for policymakers and healthcare 

anagers on which bottlenecks to really focus on. The categoriza- 

ion also provides a context to the root causes in terms of con- 

ected types of barriers and themes based on type of setting across 

 hospital-wide patient process. This offers im provement agents 

urther possibilities to identify the most-appropriate improvement 

trategy according to a specific hospital’s policies or objectives. 

he identified barriers are also confirmed by other hospital-wide 

tudies that highlight long lead times [ 11 , 12 , 24 , 47 ], inefficient ca-

acity coordination [ 12 , 46 ] and inefficient patient-transfer processes 

 26 , 29 , 47 ] as important aspects. Moreover, Villa et al. [29] asso-

iates inefficient patient flows to poor allocation of capacity, short- 

ge of capacity, high variability, lack of coordination, presence of 

ottlenecks along the patient process, and overlaps between elec- 

ive and emergent cases. Comparing this to our review, this study 

resents insufficient capacity as one of the identified main barri- 

rs, which can result from both insufficient resources (lack of beds 

nd IT functions) and an inefficient use of resources (insufficient 

ischarge routines and transfer coordination). Additionally, ineffi- 

ient capacity coordination, another identified main barrier, can 

recisely like insufficient capacity be the result of resource insuf- 

ciency (lack of staff and IT functions), or an inefficient use of re- 

ources (insufficient standards, routines and communication). This 

xample demonstrates how different throughput barriers can be 

he consequence of similar root causes as well as how barriers and 

heir associated root causes are intertwined. This review confirms 

spects highlighted by previous literature but extends the analysis 

ignificantly by ordering barriers in new levels to better explain 

he complexity behind inefficient hospital patient process through- 

ut. 

There is an ongoing discussion on what policymakers should do 

o improve the financial situation in health care as expenditures 
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eep increasing [ 3 , 4 ]. Another debate revolves around whether 

olicymakers should focus on strategies of cost containment or 

roduction improvement [8–10] and whether production improve- 

ents can be reached with or without increasing the amount of 

vailable resources [11] . This review gives a broad overview of ex- 

sting literature on patient throughput processes. The identified 

oot causes of the main process barriers consist of several fac- 

ors where lack of staff, lack of standards and routines, insufficient 

perational planning and lack of IT functions are the most preva- 

ent. Together, they indicate that root causes of inefficient hospital 

atient throughput are both resource-related and work-method- 

elated. The potential of examining work methods to improve pa- 

ient flow can be compared to lack of staff being virtually the only 

actor that is heard in public debates. This can be seen in de- 

ate articles where unions, professional organizations and hospi- 

al management, as well as politicians, are arguing for more re- 

ources to solve capacity problems [ 5 , 145–148 ]. Even though a lack

f resources is a relevant factor, our results indicate that there 

re several other root causes that are more easily addressed and 

an lead to capacity improvements without increasing expendi- 

ures, a strategy also supported by previous research. Meeting ris- 

ng healthcare demands with a focus on increasing resources has, 

n fact, been attempted multiple times over recent decades with 

onsequences of high cost increases and, rarely, equivalent gains in 

apacity [ 8 , 11 , 29 , 35 , 37 ]. Lastly, recent studies highlight the acute

eed to use existing resources more wisely as lack of staff is pro- 

ected to rise significantly in the coming decade [ 5 , 146 ]. 

Improving hospital performance is not an easy task for poli- 

ymakers. To address it, a hospital-wide framework has been de- 

eloped comprising two models. By using the hospital-wide pro- 

ess model ( Fig. 2 ) in combination with the barrier causality model 

 Fig. 4 ), it is possible to take different paths based on the unique

ituation of each hospital. The strength lies in understanding the 

roader patient process barriers and connections to multiple simi- 

ar root causes. Using this framework will make it possible to ap- 

roach an improvement strategy by focusing on a specific setting 

nd, from there, to address associated barriers and root causes. 

t will also be possible to take the opposite approach by focus- 

ng on a specific root cause for addressing multiple barriers. The 

wo models are bi-directional and can, therefore, together serve 

s a framework for guiding improvement activities, no matter the 

tarting point. Analyzing barriers behind inefficient hospital-wide 

atient flow can be found in a few previous studies with a fo- 

us on performance indicators [29] , paradoxes of patient flow [31] , 

pplications of lean healthcare production [26] and general im- 

rovement strategies [34] . The comprehensive framework evolving 

rom our systematic literature review complements their work by 

nabling a deeper understanding of hospital-wide patient process 

arriers in various contexts and from various perspectives. 

Hospitals are organizations that consist of multiple interlocking 

ub-processes and complex change dynamics, with strong profes- 

ional structures sharing different views on how to improve the 

ealthcare sector [46] . Hospitals struggle from conflicting logics 

etween professional and administrative or political groups where 

ealthcare professionals see the needs of the individual patient 

hile the other groups are advocates for the society or the fu- 

ure patient [ 149 , 150 ]. This complexity adds ethical stress to all

hose working along the patient flow [151] . Moreover, the behav- 

or of or the influence from patients themselves in the treatment 

rocess has a profound impact on throughput. This can be seen 

n patients’ willingness or capacity to comply with the process 

f care and with the decisions made by healthcare professionals. 

ll these perspectives provide significant challenges to coordinate 

ll the actors across the value chain and, thereby, enable a seam- 

ess patient process along the whole trajectory of care [ 8 , 27 , 34 ]. A

ystem approach might then provide better possibilities for reach- 
9 
ng common ground in development projects. Kreindler [31] , and 

’Andreamatteo [26] also emphasize difficulties in improving the 

atient flow across hospitals without taking the system-wide ap- 

roach. They argue that successful local flow improvements in the 

est case scenario offer local optimization and, in the worst case, 

isk impairing the patient flow of adjacent clinics or units. An 

verall organizational strategy to improve hospital patient flows is, 

herefore, needed. 

To support hospitals in designing system-wide improvement 

trategies, researchers must conduct more studies using a broader 

ens. Understanding how to improve the hospital-wide patient pro- 

ess is troublesome today as previous research on patient pro- 

ess barriers has focused almost entirely on single medical settings 

clinics or units). This literature review demonstrates the strong 

ocus on single settings, seen in the dominance of barriers and 

oot causes associated with the internal theme. These barriers are 

ostly expressed from the need and objectives of a single set- 

ing and not from the need of a hospital or the system. By con- 

rast, studies on process barriers in association with the manage- 

ent system are scarce and indicate that studying patient pro- 

ess throughput from a hospital-wide perspective is rare. This con- 

rms previous research that has pointed to the scarcity of studies 

aking a hospital-wide perspective on patient process throughput 

 13 , 26 , 31 , 34 ] . Consequently, a lack of research on barriers in con-

ection to the management system could mean that we overlook 

mportant reasons behind inefficient hospital patient throughput. 

his expresses a limitation to this study since a review is naturally 

imited to the included primary studies. To develop this frame- 

ork further can, therefore, be achieved only by conducting fur- 

her studies on patient process barriers associated with the man- 

gement system. 

This article contributes to decision-making by healthcare man- 

gers and policymakers by providing new insights into hospital- 

ide patient process barriers, filling a gap previous research has 

dentified. In this study, two models have been built from the use 

f existing theory on processes, and applied in a novel context, 

dding to the existing body of knowledge. Using these two mod- 

ls, we have constructed a hospital-wide process framework con- 

ecting hospital settings with process categories and connecting 

hose process categories with main barriers and their root causes. 

t extends the understanding and description of process barriers 

nd their presence and impact on patient throughput at hospi- 

als. The use of this framework also connects to a larger picture 

f healthcare system performance as it provides insights into how 

ealthcare systems can reach their goals of timeliness, responsive- 

ess and efficiency expressed by the WHO, the OECD and the IOM 

 15 , 17 , 18 ]. 

We believe that the greatest managerial contribution will 

volve from the use improvement agents, and healthcare man- 

gers at hospitals, will have from this framework when designing 

heir improvement strategies. Additionally, there is a decent body 

f knowledge to be found concerning patient process throughput 

t hospitals, but this study highlights a need for more hospital- 

ide research on the whole patient flow from admission through 

ischarge. We also direct a focus to an exploration beyond inter- 

al process barriers to learn more about the whole ecosystem of 

rocesses at hospitals. Finally, this study has identified numerous 

ain process barriers and their associated root causes related to 

ospital-wide patient process throughput. Hence, a natural subse- 

uent step is to identify and evaluate sufficient solutions to break 

own these barriers in order to enable swift and even patient 

ows at hospitals. 

This study comes with some limitations. Even though a rigor- 

us method of systematic reviews has been followed, no quality 

ssessment of included articles was conducted. The reason lies in 

he purpose of the study to capture all relevant research, enabling 
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 summative approach when identifying the main root causes. 

ence, complementing the inclusion and exclusion criteria, the va- 

idity of the results has instead been derived from the large quan- 

ity of studies included in the review. Another potential limitation 

s the criterion of including only English-language studies, poten- 

ially excluding many important articles. Finally, to understand a 

hole system by uniting its parts does not guarantee a complete 

icture. There are, naturally, perspectives lost in this study. Even 

o, until large hospital-wide primary studies on patient through- 

ut can be conducted, we will have to attempt to understand the 

hole by summarizing its parts. 

. Conclusions 

This article has systematically selected and reviewed 92 papers 

n hospital patient throughput barriers. From the synthesis, 12 

ain barriers and 15 associated main root causes have been identi- 

ed. Long lead times, inefficient capacity coordination and inefficient 

atient process transfer are the most prevalent patient process bar- 

iers at hospitals. These barriers are subsequently caused mainly 

y a inadequate staffing, lack of standards and routines, insufficient 

perational planning , and a lack in IT functions . This article has 

emonstrated the need for more hospital-wide primary research 

o further explore hospital-wide patient process barriers, as previ- 

us research generally has taken perspectives of the single medi- 

al clinic or unit. Finally, this study has developed a new hospital- 

ide framework to be used by policymakers, healthcare managers, 

nd improvement agents when deciding upon what improvement 

trategies to follow in order to increase patient throughput at hos- 

itals. 
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