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ABSTRACT

South African public hospitals are beset with barriers to the realisation of strategic health outcomes owing to
operational inefficiency. The Lean SPRInT aids managers with Lean implementation by assessing their hospitals’
readiness status for Lean to improve operational efficiency.

An observational descriptive study employing quantitative methods was conducted across 73 public hospitals in
KwaZulu-Natal (KZN). Simple random sampling was used to attain a minimum sample size of 218 senior
managers who completed semi-structured questionnaires. Exploratory Factor Analysis was used to identify latent
constructs. Confirmatory Factor Analysis was used to determine the reliability and validity of factors. Structural
Equation Modelling assessed the acceptability of the model.

The participant response rate was 96.8% (n=211). Three Critical Success Factors (strategic leadership and
organisational attitude; integration of Lean elements, tools and techniques; and basic stability in operational
processes), from which the electronic Lean SPRInT was developed, were derived after several iterations of
Exploratory Factor Analysis (EFA). All reliability and validity conditions have been met, thus rendering the model
reliable and valid

Lean SPRInT is a management tool for assessing hospitals’ readiness status for Lean. A six-step process for the
deployment of Lean SPRINT is proposed. A phasic approach for Lean implementation, together with close
monitoring using the HLA tool is recommended. Unified efforts and decentralised decision-making are more likely
to lead to effective implementation.
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1. INTRODUCTION

The ultimate goal of a healthcare system is to provide quality and affordable healthcare to
society. A healthier nation would enjoy the benefit of financial risk protection and a satisfied
population (Yip & Hafez 2015:5-6). Several resources inputs are impelled by policy
instruments and form the recipe for quality of and access to healthcare which ultimately
leads to the desired health benefit to society (Figure 1). Both healthcare quality and benefit
is an important outcome of efficiency in the healthcare system that may lead to the

achievement of improved access and quality with the least amount of resource inputs.

Lean thinking (or “Lean”) is recognised as a systematic approach to improve efficiency by
eliminating waste and pursuing perfection with minimal resources (Omogbai & Salonitis
2016:106; Ravik & Andersen 2015:1; Womack, Jones & Roos 2007:1). The primary focus of
Lean is on reducing waste, synchronising flows and managing variability in (process) flows.
A critical aspect of Lean is the empowerment of employees to make changes to their work,
thereby improving processes from the floor upwards. On an organisational level, mapping
the entire process allows management to augment process steps that are value-adding and
relevant to the final product or service for the customer, while systematically eradicating
those that fail to add value (Dickson, Singh, Cheung, Wyatt & Nugent 2009). Lean
methodology is pinned on five tenets (Zidel 2006):

e Specify value by asking oneself what is valuable to the end-user (the patient);

e ldentify the value stream using a Value Stream Map (VSM);

e Make the value stream flow by restructuring process steps and eliminating, non-
value-adding steps (eliminating bottlenecks);

e Pull: The forerunning process down the value-stream signals when upstream
activities can begin in order to stabilize demand on the system; and

e Pursue perfection through continuous improvement.

Wide scale adoption of such a management approach in healthcare facilities would
contribute to the attainment of the aforementioned goal. See Figure 1 for a systems

framework for operational efficiency in a healthcare system.
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Figure1: A systems framework for operational efficiency in a healthcare
system
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Source: Yip & Hafez (2015:6)

2. BACKGROUND

South African public healthcare facilities are beset with vastly apparent barriers to the
realisation of strategic health outcomes. The framework depicted in Figure 2 provides a
typical roadmap from organisational strategy to strategic outcomes, guided by organisational
vision with strategic goals and often laden with barriers and enablers which widen or narrow
the intervention-implementation gap, respectively. Failure to recognise and augment these
enablers or “critical success factors” conjugately undermines their potential of narrowing the
intervention-implementation chasm. This study is anchored on the development of a tool
which assesses the status of the critical success factors which have the potential of

narrowing the operational efficiency intervention-implementation gap.

Operational inefficiency derives from the sub-optimal processing of resource inputs in the
healthcare system and leads to poor performance of the organisation in terms of measurable
health care metrics and financial reports. Such inefficiency results from, inter alia, the
mismatch between the genuine need (demand) for healthcare services and the supply
thereof (over- and under-utilisation); expenditure on items such as drugs, sundries, blood
products and laboratory services; inappropriate admissions and prolonged average lengths

of stay; deviation from prescribed treatment protocols and medicine formularies; negative
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incidents and clinical errors and hospital-acquired infections (Madubula, English,
Padayachee & Mkhize 2014).

Lean can be viewed as both a catalyst for interventions in an organisation on a continuous
improvement journey and as an intervention itself which, through its tools and techniques,
maximises service and production output with minimal resource inputs by eliminating waste
and “doing better with less” (Improta, Romano, Di Cicco, Ferraro, Borrelli, Verdoliva,
Cesarelli 2018:1-2; Mayosi & Benatar 2014:1351; Omogbai & Salonitis 2016:106). The Lean
Success Predictor for Rapid Initiation Tool (Lean ‘SPRINT’) is a tool for healthcare managers
to embark on the Lean transformation journey by assessing their hospitals’ status of CSFs

for Lean initiation.

Lean SPRINT is characteristically different from scrum methodology in that scrum is
described as a process framework under the umbrella of Agile with four specific events to
optimise the work carried out by small teams: Sprint Planning, Daily Scrum, Sprint Review
and Sprint Retrospective (Reddy 2016; Sutherland & Schwaber 2013:3). As indicated by
Beck, Beedle, Bennekum, Cockburn, Cunningham, Fowler, Grenning, Highsmith, Hunt,
Jeffries, Kern, Marick, Martin, Mellor, Schwaber, Sutherland & Thomas (2001), Agile is a
philosophy documented in the Agile Manifesto and espouses specific values that contribute
to flexible, change-adaptable and quick manufacturing of products. These values of Agile
highlight the importance of team member interactions, collaborations and adaptability to
change to produce products incrementally.

Scrum has been used since the early 1990s to manage complex product development such
as software. The term “sprint”, in terms of the scrum framework is defined as a time period or
time-box, usually 2 to 4 weeks, within which a potentially releasable product increment is
created (Sutherland & Schwaber 2013:3). A scrum sprint can be regarded as a project with a
specific time frame that is not more than a month. Lean SPRINT is accordingly not in any
way related to scrum sprint and should not be confused with the methodology used in Agile
Lean. Lean SPRINT is an acronym for an assessment tool that can be used by managers to

assess the state of readiness for Lean implementation in hospitals.

Lean SPRINT could be used as an innovative means for the rapid but systematic initiation of
Lean as a novel operations management approach in public hospitals across KwaZulu-
Natal. This could result in widespread adoption of the practice of Lean by healthcare

managers both in the public and private sectors nationwide. Successful Lean rollout in turn
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facilitates the narrowing of the intervention-implementation gap for the realisation of strategic

goals. See Figure 2 for the Intervention-implementation gap in the organisational strategy

roadmap.
Figure 2: Intervention-implementation gap in the organisational strategy
roadmap
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3. LITERATURE REVIEW

With the need for overhauling the health systems delivery platform in KwaZulu-Natal, the
realisation of the strategic priorities in its health transformation agenda has become ever
more exigent (KZN Department of Health 2018a, 2018b). Honing in on examples of
operations or systems management priorities reflected in the KZN Department of Health’s
2018-2019 Annual Performance Plan (Table 1), it is not unreasonable to deduce that a
considerable portion of the KZN Department of Health priorities and goals are overtly in need

of adroit managers with a sound management approach to be successfully addressed.
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Table 1: Examples of KwaZulu-Natal Department of Health Operations or
Systems Management-related Priorities 2018-2019

KZN Department of Health Priorities

Key focus areas and interventions (Operations or
Systems Management-related items)

Effective budget management

e Ensure cost containment and efficiency measures
are in place and strictly adhered to

Improve patient waiting times

e Phased implementation of Centralised Chronic
Medicines Dispensing and Distribution

Improve audit outcomes

e Supply Chain, Asset & Contract Management
Strategy

e Internal control and rigorous implementation &
monitoring of the Audit Improvement Plan

e Performance Information Improvement Plan

¢ Financial management including Cost Containment
Plan

¢ Implement & monitor reviewed decentralised SCM,
Financial and Human Resource delegations

Improve HR management

¢ Strengthen performance management &
development

Improve management of performance information

o Implement strategy to improve record management

¢ Rollout of web-based District Health Information
System

o Improve review and use of data at facility, sub-
district & district level and improve the feedback
system

¢ Implement performance information management
strategy

e Implement the approved IT strategy including
increasing broadband access at facility level

Manage finalisation and implementation of the
integrated Turn-Around Plan

o Finalise the integrated Turn-Around Plan and
manage and monitor implementation at all levels

o Establish enabling environment for service delivery

Improve access, inequities, quality and efficiencies of
District Hospitals

¢ Finalise the District Hospital Efficiency Study and
use findings to inform the District Hospital
Rationalisation Plan

¢ Rationalisation including: Review referral systems &
pathways: Redefine roles of Family Physicians in
District Health System; and Complexing of identified
facilities to ensure optimal utilisation of resources

e Scale up implementation of National Core standards

o Strengthen Clinical Governance in all facilities
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KZN Department of Health Priorities Key focus areas and interventions (Operations or
Systems Management-related items)

Implement strategy to reduce Medico-legal risks ¢ Finalise and implement the approved Medico-Legal
Strategy & Implementation Plan

Reduce maternal mortality o Improve safety at caesarean section delivery sites

e Improve quality of antenatal, intrapartum and
postnatal care

Reduce under 5 mortality o Strengthen notification of deaths of children in
hospitals

¢ Improve clinical audits of deaths

¢ Strengthen Paediatric outreach through the District
Clinical Specialist Teams

Source: KZN Department of Health (2018a)

Against this backdrop, Lean is proposed as a contemporary approach to efficiently execute
these systems management priorities. Research results show both successful and
unsuccessful Lean implementation in various industries, indicating that CSFs for its initiation
have to be recognised (Kundu 2012:302). There is scarce empirical literature to guide how
Lean implementation is operationalized in healthcare (Burgess & Radnor 2013:220). There
is limited evidence demonstrating the existence of tools for predicting at the outset the

success of Lean initiation.

A seminal structure literature review of 177 research papers dating from 2000 to 2015 was
conducted across several elements of health care operations management, including service
guality, service operations strategy, service scheduling, service performance and frontline
employees (Jha, Sahay & Charan 2016: 259-279). The literature review revealed that a large
proportion of empirical studies have been conducted in developed nations (Jha et al. 2016:
271). This necessitates more healthcare operations management research in developing
and underdeveloped countries due to the unique challenges experienced in these nations

compared to the developed nations.

Evidence on the use of electronic tools for predicting the success of Lean initiation is lacking.
It has been argued that existing Lean assessment tools provide qualitative analysis and do
not provide any clear direction of where the improvement efforts should be directed
(Srinivasaraghavan & Allada 2006:1159). In addition, there is limited research on tools that
assist with Lean deployment strategy elements (Machado Guimardes & Crespo de Carvalho
2014:3-4). The assessment tools identified in reviewed literature do not offer any success

predictor instrument for Lean implementation in hospitals.
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4, ETHICS

Research ethics approval (HSS/0031/016D) was obtained from the Human Social Sciences
Research Ethics Committee (HSSREC) at the University of KwaZulu-Natal (UKZN).
Permission was also obtained from the KZN Department of Health’s Provincial Health
Research and Knowledge Management unit (KZ_2016RP31_475) and Deputy Director
General for Specialised Services and Clinical Support. Informed consent was obtained from
all participants. Permission was granted by Dr. Danie Vermaak for the use of his research
guestionnaire elements in the formulation of the data collection tool for this study.

5. METHODOLOGY

The primary aim of this observational descriptive study which employed quantitative
methods was to develop a Lean Success Predictor for Rapid Initiation Tool (Lean SPRINT)
for the initiation of Lean in public hospitals across KwaZulu-Natal, South Africa.

5.1 Study site and sampling
The research was conducted across 73 public hospitals from a target population of 500

senior managers within the province of KZN. Simple random sampling was used.

For exploratory factor analysis, experts argue that the n:p ratio should be at least 3 to 6
subjects (n) per test item (p), set traditionally to a ratio of 5 to 1 but can be up to 20 to 1
(Kyriazos 2018:2223; MacCallum, Widaman, Zhang & Hong 1999:84-85; Schumacker &
Lomax 2015:240). A sample size of at least 192 (based on a subject: item ratio of 6:1) was
required. The planned sample size of senior managers, considering a 5% margin of error
and 95% confidence interval, was 218. In terms of the proposition by MacCallum et al.
(1999:89) that the sample size can be judged acceptable if the communalities are high
(squared multiple correlation > 0.6) and factors relatively few in humber (3 factors in this
study), the sample of 211 is reliable (MacCallum et al. 1999: 89).

5.2 Data collection and analysis

A self-administered, semi-structured questionnaire with mixed categorical, open-ended and
variable Likert-scale questions was used for data collection. Cronbach’s alpha was used to
determine the internal consistency of the test items, looking particularly for homogeneity of
items measuring latent constructs (Faith, Kim & Heo 2015:2) . Cronbach’s alpha generally
>0.7 was considered acceptable (Bujang, Omar & Baharum 2018:88-89; Taber 2018:1278,
1288). Cronbach’s alpha for this study is reflected in Table 2. Data was reduced using EFA
to identify latent constructs. Confirmatory Factor Analysis (CFA) was used to determine the

reliability and validity (both convergent and discriminant) of these factors. Structural Equation

Journal of Contemporary Management Volume 16 Issue 2 Page 8
DHET accredited 2019
ISSN 1815-7440 Pages 43-67



L NAIDOO
Z FIELDS

Lean SPRInT: A management tool for initiating
Lean in public hospitals in KwaZulu Natal

Modelling (SEM) fit indices were then applied to assess acceptability of the measurement

model.

6. RESULTS

The participant response rate was 96.8% (n=211). The results of the Likert scale ratings

were used to identify three CSFs after several iterations of EFA.

6.1 Validity and reliability of model
The following conditions are required for reliability and validity of the model:

o Reliability: Composite Reliability (CR) > 0.7 and loadings on factors > 0.5
o Convergent validity: CR > Average Variance Extracted (AVE) and AVE > 0.5

e Discriminant validity: AVE > squared correlations

For this model, Table 2 shows the values of the indices used to assess for reliability and
validity, based on the conditions specified above. Diagonals represent AVE and Alpha
represents Cronbach’s alpha reliability measure. Off diagonals represent squared

correlations (also known as shared variance).

Table 2: Squared correlations, composite reliability, average variance
extracted and Cronbach's alpha for current model
Squared correlations

Construct Factor 1 Factor2 | Factor3 | CR Cronbach’s
Alpha

Factor 1 0.632 0.932 0.934

Factor 2 0.484 0.639 0.775 0.715

Factor 3 0.619 0.576 0.631 0.773 0.763

Source: Author developed

All reliability and validity conditions have been met, thus rendering the model reliable and
valid.

6.2. Critical Success Factors for Lean initiation

Critical Success Factors (CSF) is defined as “the limited number of areas in which results, if
they are satisfactory, will ensure successful competitive performance for the organisation”
(Rockart 1979:85). Three CSFs for the successful initiation of Lean in South African public
hospitals have been identified. Each CSF consists of elements which itemise the factor (see

Table 3). The elements of each factor provide a brief statement of the key requirements for
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healthcare managers to consider prior to the initiation of Lean in public hospitals, the

absence of which may impede successful Lean rollout.

Table 3: Critical Success Factors for Lean initiation in hospitals
Critical Success Factors Elements (taken from test items)
CSF 1: L1: Leadership at all levels in the organisation must drive, live and

demonstrate Lean behaviour.

A2: An organisation implementing Lean must face and embrace the

Strategic Leadership and various attitudinal aspects of Lean.

Organisational Attitude

S1: Lean philosophy and principles must be reflected in the
organisation’s business strategy.

L2: Lean leadership leads to Lean thinking.

S3: Lean implementation must be driven as a high priority strategic
business initiative.

L4: The difference between Lean success and failure starts with
leadership.

A1: The mind-set and attitude or behaviour of people is fundamental
to Lean success.

S2: There must be a clear link between the organisation goals, key
objectives and Lean activities.

CSF 2: 14: The organisation must use all of the goals, methods, techniques
and foundation elements of Lean in combination

Integration of Lean T4: The application of Lean tools and techniques will ensure Lean

elements, tools and SUCCESS.

techniques

CSF 3: T3: Itis important to understand the organisation’s processes and
only apply the Lean tools and techniques applicable to that specific
process type.

Basic stability in operational

processes B4: Stability in operating systems is a pre-requisite for Lean

transformation.

Source: Author developed

7. DISCUSSION

7.1 Development of the Lean SPRInT

The three CSFs identified through factor analysis and SEM are considered robust predictors
of indicating success of Lean initiation in hospitals as all reliability and validity conditions
have been met. The Lean SPRINT is a user-friendly success prediction instrument that can
be used as a yardstick for healthcare managers to ascertain in advance the state of

readiness of public hospitals for Lean initiation. It was developed from the three CSFs which
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have been integrated into an electronic tool. Lean SPRInT captures managers’ inputs and

produces readiness ratings and guidance processes for successful Lean initiation.

Lean SPRINT version 1.0 currently uses a Microsoft® Excel platform and user interface.
Demographics and user details are captured on the landing screen (Figure 3). For public
hospitals in KZN, there is a drop-down menu to select a hospital name from and the hospital

classification and its number of beds is displayed automatically from a back-end database.

Thereafter the user switches over to the Lean success predictor input screen (Figure 4).
Each CSF element formed the backbone of the Lean SPRINT success predictor input
interface. The Lean success predictor input screen requires the user to select ratings from a
drop-down menu, based on a Likert scale (“strongly agree”=4, “agree”=3, “disagree”=2 and
“strongly disagree”=1), for each element as an indication of their degree of existence or
applicability to their organisation’s current environment in terms of Lean readiness. See

Figure 3 for Lean SPRINT landing screen for input of demographic and user details.

Figure 3: Lean SPRINT landing screen for input of demographic and user

details
Lean SPRINT v1.0 ©
Instructions: Please complete the all boxes which are shaded . After completing

each page please tab over to the next page and complete the next set of inputs.

Basic Demographics

Hospital Name: |}(YZ Hospital Type of Hospital Number of Beds
CEO Name: |Dr. Joe Soap Regional & Tertiary 530
User's Name: |Mr5. Just Testing

Job Title of User: |S\,fstem5 Manager

Date: 2018/09/28 09:42

Comments: There are no projects in the hospital utilizing Lean
methodology.

Developer: Dr. L. Naidoo
Copyright (2018)
All rights reserved

Source: Author developed
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See Figure 4 for Lean SPRINT success predictor input screen.

Figure 4:  Lean SPRINT Success Predictor Input Screen

Lean SPRINT \!LQ@ Success Predictor Input

wl LI | (L *1 % I AL

Strategic leadership and organisational attitude User's Rating SRW'  Calculated Score
L1iDoes leadership at all levels in your organisation drive, live and demaonstrate Lean behavior currently? 0.693] #NJA
A2 Does your organisation face and embrace the various attitudinal aspects of Lean? 0.555 #NJA
S1ils Lean philosophy and principles reflected in your organisation’s business strategy? 0.682 #N/A
L2i1s there a focus on Lean leadership which leads to Lean thinking in your organisation? 0.599) #NJA
3315 Lean driven as & high priority strategic business initiative in your organisation? 0671 #NJA
L4i Does leadership in your organisation recognise that the difference between Lean success and failure starts with leadership? 0.615 #NJA
Alils the mindset and attitude or behavior of people in your organisation attuned to Lean success? 0.562 #NJA
%215 there a clear link between your organisation goals, key objectives and Lean activities? 0.679) #N/A

Assessment of CSF 1} Please complete rating table

Readiness of your hospital with regard to Strategic Leadership and Organisational Attitude

Integration of Lean elements, tools and technigues User's Rating SRW'  Calculated Score
14iDoes your organisation use all of the goals, methods, techniques and foundation elements of Lean in combination? 0.854] #NJA
T4 Does your organisation face and embrace the various attitudinal aspects of Lean? 0425 #NJA

Assessment of C5F 2| Please complete rating table
Readiness of your hospital with regard to Integration of Lean elements, tools and techniques
. - - . 1

Basic stability in operational processes User's Rating SRW" Calculated Score
T3 Do your staff understand the organisation’s processes and apply the Lean tools and techniques applicable to that specific process type? 0.551] #NJA
B4 Does your organisation have stability in operational systems? 0.708) #NJA

Assessment of CSF 3! Please complete rating table

Readiness of your hospital with regard to Strategic Leadership and Organisational Attitude

Global Assessment

Source: Author developed

At the back end of Lean SPRINT, the Squared Multiple Correlations (communalities) or
squares of the Standardised Regression Weights (SRW?) are used as weights for each of
the elements in the input interface. These weights together with the users input ratings (1 to
4) generate products (calculated scores) for each element, i.e. user rating x SRW?2. Figure 5,
Figure 6 and Figure 7 show examples of simulated user inputs, SRW? (weights) and
calculated scores for CSF 1, CSF 2 and CSF 3 elements respectively.
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Figure 5: Simulated user inputs, SRW2 (weights) and calculated scores for
CSF 1 elements

Strategic leadership and organisational attitude User's Rating SRW®  Calculated Score
L1{Does leadership at all levels in your organisation drive, live and demonstrate Lean behavior currently? Agree 0.693 2.079
A2 Does your organisation face and embrace the various attitudinal aspects of Lean? Agree 0.555, 1665
S1|Is Lean philosophy and principles reflected in your organisation’s business strategy? Strongly Agree 0.682 2728
L2|Is there a focus on Lean leadership which leads to Lean thinking in your organisation? Strongly Disagree [  0.599 0.599
S3|Is Lean driven as a high priority strategic business initiative in your organisation? Strongly Agree 0.671 2.684
L4{Does leadership in your organisation recognise that the difference between Lean success and failure starts with leadership? [Strongly Agree 0.615 2.46
Allls the mindset and attitude or behavior of people in your organisation attuned to Lean success? Strongly Agree 0.562 2.248
S2|Is there a clear link between your organisation goals, key objectives and Lean activities? Disagree 0.679 1.358

Source: Author developed

Figure 6: Simulated user inputs, SRW2 (weights) and calculated scores for
CSF 2 elements

Integration of Lean elements, tools and techniques User's Rating SRW*  Calculated Score
Does your organisation use all of the goals, methods, techniques and foundation elements of Lean in combination? Strongly Agree 0.854 3416
Does your organisation face and embrace the various attitudinal aspects of Lean? Strongly Disagree|  0.425 0425

Source: Author developed

Figure 7: Simulated user inputs, SRW2 (weights) and calculated scores for
CSF 3 elements

Basic stability in operational processes User's Rating SRW  Calculated Score

Do your staff understand the organisation’s processes and apply the Lean tools and techniques applicable to that specific prodStrongly Agree 0.551 2.204
Does your organisation have stability in operational systems? Agree 0.709 2127

Source: Author developed

The maximum calculated score for each element is the product of 4 (maximum possible user
rating) and the SRW? for that element, whereas the minimum calculated score is the product
of 1 (minimum possible user rating) and the SRW? for that element. The sum of the
maximum calculated scores for the elements of a particular CSF provides the maximum
calculated score for that CSF. Likewise, the sum of the minimum calculated scores for the

elements of a particular CSF provides the minimum calculated score for that CSF.

The overall range of scores for a CSF is divided equally into three sub-categories or tripartite
ranges which correlate with a particular Lean readiness level (1, 2 or 3) for that CSF. The
Lean readiness level for a CSF is then determined by placing the total calculated score for a
particular CSF within one of the tripartite ranges for that CSF (Table 4). The overall range of
scores for the final prediction of Lean readiness for the organisation is also divided equally
into three subcategories (Table 4) which correlate with an organisational Lean readiness
level (1, 2 or 3).
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Table 4: Minimum and maximum scores for the different Lean readiness
levels in terms of the three CSFs and the overall total score
Category Minimum score | Maximum score Readiness levels
(1x SRW?) (4x SRW?)
7.595-15.19 Total 7,595 15,19 Readiness level 1
ScoresTor | 152022785 | Toal 15,2 22785 Readiness level 2
22.786-30.38 Total 22,786 30,38 Readiness level 3
5.056-10.112 CSF1 5,056 10,112 Readiness level 1
Seores o | 10.11315.168 | CSF 10,113 15,168 Readiness level 2
15.169-20.224 | CSF1 15,169 20,224 Readiness level 3
1.279-2.558 CSF2 1,279 2,558 Readiness level 1
gg‘;‘r;s for | 55503837 | CSF2 2,559 3,837 Readiness level 2
3.838-5.116 CSF2 3,838 5116 Readiness level 3
1.26-2.52 CSF3 1,26 2,52 Readiness level 1
(s:;::r;s for | 5 53.3.78 CSF3 2,53 378 Readiness level 2
3.79-5.04 CSF3 3,79 5,04 Readiness level 3

Source: Author developed

Lean SPRINT’s output screen (Figure 8) with calculated Lean readiness levels, ranging from
1 to 3 (most unfavourable to most favourable prediction of readiness, respectively), is
supplemented by commentary and recommendations to the user. These recommendations
succinctly provide managers with a practical conduit to deploy resources without having to
embark on the Lean journey blindly. This ensures that the ultimate aim of Lean SPRINT to
determine upfront the state of Lean readiness is met by managers capturing inputs and the

tool producing readiness ratings and recommendations for successful Lean initiation.

The culmination of the research in a tool that is both user-friendly and simple to use by

healthcare managers wanting to introduce Lean in their institutions augurs well for the Lean

body of knowledge.
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Figure 8: Lean SPRINT simulated outputs

Lean SPRINT v1.0®  Success Predictor Input
Eesll w2l LRSI “-ev Wl e we' 8 8 LA} " Rn e
. . N . . 2
Strategic leadership and organisational attitude User's Rating SRW™  Calculated Score
L1iDoes |eadership at all levels in your organisation drive, live and demonstrate Lean behavior currently? Agree 0.693 2079
AZDoes your organisation face and embrace the various attitudinal aspects of Lean? Disagree 0.555 111
Slils Lean philosophy and principles reflected in your organisation’s business strategy? Strongly Agree 0.682 18
L2iIs there a focus on Lean leadership which leads to Lean thinking in your organisation? Strongly Agree 0.599 239
S31s Lean driven as a high priority strategic business initiative in your organisation? Agree 0.671 2013
L4:Does leadership in your organisation recognise that the difference between Lean success and failure starts with leadershAgres 0.615 1.845
Alils the mindset and attitude or behavior of people in your organisation attuned to Lean success? Strongly Disagre|  0.562 0.562
S3ls there a clear link between your organisation goals, key objectives and Lean activities? Strongly Agree 0.679 2716
Assessment of CSF 1 15.449
Readiness of your hospital with regard to Strategic Leadership and Organisational Attitude Readiness level 3
Integration of Lean elements, tools and technigues User's Rating SRW’ Calculated Score
14 Does your organisation use all of the goals, methods, techniques and foundation elements of Lean in combination? Disagree 0.854 1.708
T4 Does your organisation face and embrace the various attitudinal aspects of Lean? Agree 0425 1.275
Assessment of CSF 2 2,983
Readiness of your hospital with regard to Integration of Lean elements, tools and techniques Readiness level 2
Basic stability in operational processes User's Rating SRW’ Calculated Score
T3 Do your staff understand the organisation’s processes and apply the Lean tools and technigues applicable to that specifit&trongly Agree 0.551 2204
B4 Does your organisation have stability in operational systems? Strongly Agree 0.709 2836
Assessment of (SF 3 5.04
Readiness of your hospital with regard to Strategic Leadership and Organisational Attitude Readiness level 3
Global Assessment BA1
Grey's Hospital: Readiness level 3

Source: Author developed

7.2 Rollout of the Lean SPRINT

It is envisaged that Lean SPRINT could be adopted by the South African Department of
Health, starting with the provincial hospitals in KZN, to assess the state of readiness for
Lean initiation. The proposed 6 steps for the deployment of Lean SPRINT prior to the
initiation of Lean in public hospitals are represented in Figure 9.
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Figure 9: Six steps for the deployment of Lean SPRINT prior to Lean

initiation in public hospitals

Obtain Department of
Health Senior
Management and hospital
stakeholders' buy-in

Conduct Lean SPRInT
assessments in hospitals
(hospital management
teams)

Establish Lean (promotion)
offices or assign Lean
facilitators in health

districts and in hospitals

Train and empower
hospital Quality and M&E
Managers as Lean
facilitators in hospitals

Repeat step if
Global Readiness
Level10or2

Initiate phasic
implementation of Lean
proposed by Mostafa et al.
(2013:58) once Lean
SPRINnT Global Readiness
Level 3 is achieved

Address gaps identified in
Lean SPRINnT assessments

Source: Author developed.

The foremost step involves obtaining buy-in from the KZN Head of Health and top
management, and subsequently meeting with the district and hospital managers to introduce
the tool and its purpose.

As the second step, the possibility of allocating a Lean (promotion) office as a Lean
“helpdesk” in every health district should be considered. This office would be responsible for
guiding hospitals within their jurisdiction with the use of Lean SPRINT. This office must place
focus on “how to stay” rather than “how to be” Lean in order to avoid hospitals returning to
their previous comfort zones after Lean rollout (Freitas, Freitas, Gomes de Menezes &
Odorczyk 2018; Machado Guimardes & Crespo de Carvalho 2014:7). Lean (promotion)
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offices in health districts can be a shared resource for hospitals rolling out Lean and could be
incorporated into existing district Monitoring and Evaluation (M&E) Management or Quality
Management offices (Freitas et al. 2018; Goehnera, Mello & Bandeira 2016:39).

The third step is training of key staff, such as Quality and M&E Managers at hospital level,
on the Lean SPRINT. This is a crucial step as it supports the maintenance and promotion of
Lean at the coalface. According to the World Health Organisation (2007), “good leadership
and management are about providing direction to, and gaining commitment from, partners
and staff, facilitating change and achieving better health services through efficient, creative
and responsible deployment of people and other health resources” (Doherty 2013:7; World
Health Organisation 2007:1). Doherty (2013:9) cites the theory of “street-level bureaucrats”,
who, in health facilities, are the front-line workers such as doctors and nurses with direct
patient and family contact, and make decisions on a daily basis at the ‘coalface’ on resource
deployment and healthcare options which affects the performance of the institution. The
degree of clinical leadership demonstrated in these “street-level bureaucrats” inevitably

influences the operational efficiency at which the organisation performs.

Considering the above, training on the deployment of Lean SPRINT must target key
stakeholders from hospitals, including Quality and M&E Managers and frontline clinician
leaders. Hospital Quality or M&E Managers could be assigned as Lean facilitators within the
hospitals. The training could include serial workshops on the functional and technical
aspects of Lean SPRINT, interpretation of the outputs of Lean SPRINT and the possible
options to consider as next steps for achieving Lean readiness. Lean experts from the Lean
Institute of Africa could be invited to facilitate these workshops jointly with the developer of
Lean SPRINT.

The fourth step is the actual application of the Lean SPRINT. It is proposed that the tool be
completed by a joint sitting of top management of the hospital. It is imperative that the key
managers assign, through consensus, ratings for each of the CSF elements in the tool. In
step 5, gaps identified in terms of not meeting the CSF criteria for readiness of Lean initiation
must be addressed, preferably through a formal action plan with activities and responsible
persons for carrying out these activities with strict timeframes. The Lean SPRINT must then
be applied iteratively and periodically in a follow up sitting of top management to assess
progress made in addressing the initial gaps identified. Only once a Global Readiness Level

of 3 is achieved should the initiation of Lean be considered (Step 6).
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It is posited that implementation frameworks have highest success rates for Lean initiation
(Mostafa, Dumrak & Soltan 2013:60). Although the output of Lean SPRINT doesn’t consider
sequenced Lean implementation, it is advisable that a phasic approach for Lean initiation is
followed in Step 6 (Mostafa et al. 2013:54-60). A useful model is depicted in Figure 10,
where Lean implementation commences with a Conceptual Phase, then moves to an
Implementation Design Phase, an Implementation and Evaluation Phase, and finally a

Complete Lean Transformation Phase.

It has been suggested that unified efforts of clinical and non-clinical services in healthcare
facilities, decentralised clinical and managerial decision-making and culture transformation
are more likely to lead to better outcomes (Doherty 2013:35). Lean fosters these
characteristics, and if effectively inculcated in and practised by leaders at all levels within
healthcare institutions, it is likely to lead to improvement in operational efficiency, thus

narrowing the strategy intervention-implementation gap depicted in Figure 2.

See Figure 10 for the proposed framework for phasic Lean implementation.
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Figure 10: A proposed framework for phasic Lean implementation
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7.3  Monitoring the implementation of Lean

The success of Lean implementation is also determined by its monitoring and controls to
prevent slippage. Lean SPRINT is not a monitoring tool, as it does not assess the degree of
improvements made nor the pitfalls during Lean implementation. The Healthcare Lean
Assessment tool (HLA) has been proposed as a useful monitoring instrument for providing a
current-state diagnosis of the implementation process along the different Lean maturity
levels thus guiding the Lean journey (Machado Guimaraes & Crespo de Carvalho 2014:15-
21). As Lean transformation matures from Lean initiation, with intertwining training on soft
(human aspects) and hard skills (Lean tools and techniques), the hospital would proceed

through four stages as depicted in Figure 11. Lean SPRINT would precede Stage 1.

Figure 11: Lean maturity model in healthcare organisations

NATIONAL CULTURE
STAGE 1- STAGE 2- STAGE 3- STAGE 4-

“Managerial & Support  “Manufacturing-Like “Patient Flow" “Organisational”
Transformational
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Knowing Lean
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Source: Machado Guimarées and Crespo de Carvalho (2014: 8)
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The HLA tool is based on the Shingo transformational model known as the Shingo diamond
(Figure 12), which reinforces a systematic approach to ongoing improvement (Machado
Guimardes & Crespo de Carvalho 2014:14). The Shingo diamond demonstrates the
interrelationship amongst guiding principles, systems, tools and results, all of which
effectively influence the culture of the organisation. The HLA tool assesses whether each
process in the maturity model (Figure 11) should be improved disrupted or eliminated and
can be used as an ongoing implementation assessment, providing control measures and

corrective actions.

Figure 12: The Shingo transformational model

GUIDING
PRINCIPLES

Source: Shingo Institute (2018)

8. MANAGEMENT IMPLICATIONS

Lean SPRINT’s output of calculated Lean readiness levels for each of the CSF elements
allow managers to gauge the deficiencies in their institution, which once improved, would
portend for a more favourable prediction of success. Lean SPRINT as a success predictor
instrument is by no means the panacea for Lean implementation in hospitals, but prepares

managers embarking on a Lean journey by providing them with a current-state assessment
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of their organisation in terms of the elements of the 3 CSFs. The use of Lean SPRINT should
be integrated in a phasic Lean implementation framework such that the assessment outputs
will facilitate appropriate resource deployment as the Lean journey progress from one phase

to the next.

9. AREAS FOR FUTURE RESEARCH

Future research to evaluate the effectiveness and practicality of Lean SPRINT is
recommended. Research on the utilization or uptake of Lean SPRINT in public hospitals, and
correlation of the findings with the successful initiation of Lean will be very useful to
determine the value of the tool. A survey on the attitudes and perceptions of senior
managers with regard to Lean SPRINT will provide useful information for the developer to
consider in refining the tool.

10. LIMITATIONS OF THE STUDY

The researcher experienced difficulty in reaching the target population and delayed
response times due to the geographical spread of the public hospitals, some with information
technology and network difficulties. There were also some management posts that were
vacant with the high staff turnover rate, often with people erratically acting in those positions.
Most of these limitations were addressed by close follow up with the local health district
offices and district quality and information managers, which support respective hospitals. A
research assistant was also used to distribute and collect questionnaires, and follow up

responses from participants.

11. CONCLUSIONS

The organisational strategy roadmap is guided by strategic vision and goals and is often
laden with barriers and enablers which widen or narrow the intervention-implementation gap,
respectively. Lean is both a catalyst for interventions and an intervention itself which
maximises output with minimal resource inputs by “doing better with less” (Omogbai &
Salonitis 2016:106; Rgvik & Andersen 2015:1; Womack et al. 2007:1). The Lean SPRINT is
proposed as a management tool for assessing hospitals’ readiness status for Lean initiation

prior to embarking on a Lean transformation journey.

Lean SPRINT utilizes a scoring system for assessing the degree of readiness for Lean
initiation in accordance with three critical success factors (CSFs): (1) Strategic leadership
and organisational attitude; (2) Integration of Lean elements, tools and techniques, and (3)

Basic stability in operational processes. The culmination of this study in a tool that is both
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user-friendly and simple to use by managers wanting to initiate Lean in their hospitals augurs

well for the Lean body of knowledge.

A six-step process for the deployment of Lean SPRINT in public hospitals is proposed in this
article. Top management buy-in precedes the establishment of Lean promotion offices
and/or facilitators using existing resources such as Quality and M&E Managers as shared
resources within health districts. Empowerment of these officials through training is
essential. Lean SPRINT assessments of hospitals must be carried out by hospital
management teams, facilitated by Quality and M&E Managers, and identified gaps
addressed through a structured approach. Lean SPRINT assessments and addressing
shortfalls are repeated in an iterative process until the tool predicts a Global Readiness
Level of 1, heralding the readiness to proceed with Lean initiation. A phasic approach for
Lean implementation, together with close monitoring to prevent slippage using the HLA tool

is recommended.

It is suggested that unified efforts of clinical and non-clinical services in healthcare facilities,
decentralised clinical and managerial decision-making and culture transformation are more
likely to lead to better outcomes of Lean initiation (Doherty 2013:35). Such an approach is
likely to sustainably improve operational efficiency and narrow the strategic intervention-

implementation gap for successfully achieving targeted health outcomes.
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