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ABSTRACT

Conclusions about implementing the management concept lean in healthcare are contradictory and longitudinal studies are scarce.
In particular, little is known of how working conditions contribute to the sustainability of lean in healthcare. The aim of this
article is to identify to what extent lean tools (visual follow-up boards, standardised work, 5S [housekeeping], and value stream
mapping [VSM]) promote working conditions for employees and managers in healthcare organisations (outcomes: engagement in
development, job satisfaction and exhaustion), while considering the context (i.e., job resources and job demands) and aspects
of the implementation process. A longitudinal quantitative study was conducted that involved employees and managers in two
hospitals and one municipality (n = 448). Applying the job demands-resources model, multiple linear regression models were
used. VSM, standardised work and 5S promoted employees and managers’ working conditions when supported by job resources.
When no support was provided, visual follow-up boards were inhibiting employees and managers’ job satisfaction. VSM and
standardised work were seen as central lean tools. In this sample, the application of lean cannot be considered sustainable as
employees and managers’ working conditions deteriorated under the implementation of lean.
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1. INTRODUCTION
Higher demands upon efficiency and rationalisation have
long been seen in the healthcare sector,[1–4] including
Swedish healthcare.[5, 6] Consequently, many organisations
in this sector have introduced concepts inspired by private
sector rationalisation concepts in order to become more ef-
ficient and effective (cf. the New Public Management).[7–9]

An example of such concept is lean production (lean),[10, 11]

originating from Toyota’s car production and later termed
“lean” production,[12] that has spread globally.[13, 14]

Although definitions of lean vary,[15] a common understand-
ing is that it is an integrated socio-technical work system[16]

whose main objective is to eliminate waste, reduce non-value
added activities, and maximise customer benefits in organi-
sations and their processes.[10, 11, 17] From a socio-technical
perspective, an emphasis has been placed on the importance
of including contextual factors and information about the im-
plementation process to understand the different outcomes of
lean implementation in healthcare.[18, 19] Lean implementa-
tion has been related to increased job demands and decreased
resources,[20] and other studies have pointed out difficulties
in engaging employees in lean.[21, 22] Most of the criticism
around lean concerns the work environment (i.e., work inten-
sification, increased management control, and the negative
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impact on employee health).[20, 23, 24] A suggestion has even
been raised that the widespread implementation of lean is a
result of managers’ decisiveness in developing the organisa-
tion according to stakeholders’ expectations,[25] and that lean
in healthcare most likely will become a fad.[26] However,
other identified outcomes from lean implementation appear
to be positive impacts on working conditions[18, 27, 28] and
productivity.[29–31]

In general, it has been outlined that studies of process
redesign (e.g., lean) in healthcare include unsatisfactory
methodologies, and consequently available results are
claimed to be inconclusive[14] or contradictory.[18] What
is more likely is that lean may have both positive and nega-
tive effects on organisations during implementation,[32] de-
pending on the implementation process and the context in
which lean is implemented.[18, 19] For example, a successful
implementation process was positively related to improved
psychosocial work conditions, while an unsuccessful imple-
mentation process seemed to have adverse effects.[18]

The ambiguity regarding the concept and the fact that only
a few organisations have seemingly achieved the expected
result following implementation[33–35] — many efforts to
change and develop organisations generally fail[1, 36, 37] —
could be the reason why organisational development, such
as lean, is seldom defined as sustainable.[14] Sustainable
organisational development is about optimising both organi-
sational performance, including economic results, and good
working conditions[38, 39] (the ecological aspect of the sus-
tainability definition at a political macro level[40] is not the
focus in this study). Greater attention to working conditions
and well-being, or basic human resource management, is
said to benefit the pursuit of higher quality and more efficient
healthcare through process redesign such as lean.[14]

Therefore, the aim of this article is to identify to what extent
lean tools (visual follow-up boards, standardised work, 5S
[housekeeping], and value stream mapping [VSM]) promote
working conditions for employees and managers in health-
care organisations (outcomes: engagement in development,
job satisfaction and exhaustion), while considering the con-
text (i.e., job resources and job demands) and aspects of the
implementation process.

2. FRAME OF REFERENCE AND METHOD-
OLOGICAL CONSIDERATIONS

A lean context of downsizing will likely generate different
effects than a context based on employee participation as a
job resource:[24, 41, 42] top-down initiated development work
may often be regarded with mistrust by healthcare profession-
als.[43] This also applies to lean implementation.[44] However,

studies on the lean context, including job resources, contribut-
ing to both engagement and employee well-being during lean
implementation are still scarce.[18, 19] Furthermore, the defi-
ciency in previous knowledge has been criticised for a lack
of theoretical job-design models.[19, 29]

Karasek’s job demand-control model (JD-C model)[45, 46] has
been a focal point in assessing the effects upon health and
well-being at work, but this model has been questioned for
not being as valid in present work contexts.[25] For exam-
ple, employees perceiving a reduced level of autonomy may
still be motivated and engaged in lean if that perception is
accompanied by other job design factors that compensate
for this lack of autonomy.[29] Thus, an open and flexible
analysis model has been suggested[32, 37] — similar to the job
demands-resources (JD-R) model[47] — in order to capture
lean’s complex socio-technical character.[16, 48] The JD-R
model describes the importance of job resources developed to
enable employees to handle the current demands at work.[47]

Job resources positively correlate to employee engagement
and job demands positively correlate to employee exhaustion,
according to the hypothesis. Hence, the JD-R model explains
outcomes such as engagement, exhaustion, job satisfaction,
and work performance by allowing various contextual condi-
tions.[32, 47, 49–51] Additionally, this model was recently used
in capturing the duality of lean and its consequent effects on
engagement and worker health.[32]

2.1 Job demands and job resources
With regard to sustainable[52] implementation of lean,[38, 39]

this study is based upon the assumption that job resources
and job demands impact healthcare employees’ engagement
in development, job satisfaction and exhaustion. From this
assumption, the JD-R model was deemed a suitable analysis
model and the selection of critical job resources was based
upon previous research, which included a qualitative study
that identified job resources affecting the lean implemen-
tation in psychiatry healthcare in Sweden.[53] Job security,
development resources, job control, role clarity, and partici-
pation were selected as job resources.

2.1.1 Job security
Job security (i.e., psychological safety and personnel stabil-
ity) is regarded in the context of this study as an important
resource. Insecurity in rationalisation processes, parallel
to the lean implementation, has been shown to hinder lean
implementation in the public sector.[21, 44, 54]

2.1.2 Development resources
Sufficient development resources have been shown to be
critical for successful healthcare implementation of develop-
ment work.[55] For example, research shows that lack of time
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and opportunities for discussions with colleagues inhibited
nurses from becoming involved in development work.[56]

We define development resources as time and resources for
testing new ideas at work.[57–59]

2.1.3 Job control and role clarity
Operative healthcare managers are key actors in implement-
ing development work.[53, 60, 61] Lindskog et al. revealed that
healthcare first-line managers perceived a lack of power and
authority (job control), which resulted in unclear roles for
these managers and had negative effects on their participation
in the lean implementation.[53] Hence, job control and clear
roles may be specifically important for healthcare managers
but the assumption is that these factors may be equally im-
portant for employees. For example, at The Virginia Mason
hospital, which is known for successful implementation of
lean,[30] roles and expectations are explicit, and managers
seek to clarify expectations, responsibilities and accountabil-
ities. This underpins the need to promote clarity in the form
of clear roles during lean implementation.

2.1.4 Participation
Previous research suggests that socio-technically-oriented
principles such as organisational democracy, participation
and autonomy need to be present in order for lean to be
sustainable.[62–64] This is especially true in healthcare organ-
isations.[53] Eklund et al. demonstrated that companies with
a higher level of participation during the implementation
of the lean tool standardisation performed better and also
witnessed higher employee engagement.[65] Similar results
were shown in healthcare: Winkel et al. concluded that par-
ticipatory approaches in VSM enable employee involvement
in hospitals.[66]

2.1.5 Job demands
In this study, job demands are operationalised as an excessive
workload. Hence, in order to promote engagement in devel-
opment and job satisfaction, while not promoting employee
exhaustion, the job demands must be balanced against the
job resources.[47]

2.2 Lean tools
Lean in healthcare is commonly defined as process improve-
ment work,[67, 68] and in order to improve healthcare work
processes the Swedish public sector uses a variety of lean
tools.[28, 69] Commonly applied tools include standardised
work,[70] 5S, visual follow-up boards, and VSM.[71]

2.2.1 Visual follow-up boards
Visual follow-up boards are claimed to make organisations’
processes and roles more clear and understandable, facilitate
employee participation in continuous improvement activities,
and increase employees’ capacity for decision-making.[72]

Furthermore, this lean tool may also be used to support on-
going strategy, and facilitate performance measurements and
review.[73]

2.2.2 Standardised work and housekeeping
Standardised work is one of the key components of lean,[70]

and aims to achieve a clear, accepted and most efficient way
of working, ultimately providing a standard from which im-
provements will result.[74] 5S (housekeeping) is also consid-
ered a form of visual monitoring and standardisation,[75, 76]

and its purpose is to organise and equip the workplace in
order to, for example, establish where different working aids
should be stored when not in use and to efficiently carry out
daily tasks in a safe manner.

2.2.3 Value stream mapping
In VSM[66, 77] employees map or chart the operations, anal-
yse the value flow, and identify actions needed in order to
remove non-value added activities and make work flow more
smoothly (i.e., shortening the process lead time). In this way,
the work process becomes clear and the roles and actions
of individuals can be understood in a larger organisational
context. As such, VSM is deemed to promote clarity in
the organisation, encouraging employee participation and
involvement in problem solving.[59, 75]

In healthcare, professionals and managers experiment with
lean tools to improve efficiency, clinical outcomes, satisfac-
tion, and safety for both employees and patients.[14] Hence,
the hypotheses of this study are that the lean tools visual
follow-up boards (H1), standardised work (H2), 5S (H3),
and VSM (H4) promote employee and manager working
conditions (outcomes: engagement in development, job satis-
faction and exhaustion) in healthcare organisations that have
implemented lean. The lean context (i.e., job resources and
job demands) and the implementation process are consid-
ered important for the impact of lean tools on engagement in
development, job satisfaction and exhaustion, and why the
lean context and aspects of the implementation process (see
Section 3.3) are controlled for. Moreover, since there are
differences in responsibilities for development work between
employees and managers, another proposition is that there
are differences between employees and managers with regard
to effects on engagement in development, job satisfaction
and exhaustion, and why managers are controlled for.

For a summary of the aforementioned hypotheses and conse-
quent analysis model, see Figure 1 and Table 1.

3. METHODS
Five organisations working with lean in the public sector in
Sweden agreed to be included in the study: two university
hospitals and three municipalities.
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Figure 1. Illustration of hypotheses and analysis model

Table 1. Hypotheses and predictor variables in analysis
model

 

 

Predictor variables Hypothesis 
Control variables  
  •  Age   
  •  Gender   
  •  Educational Level   
  •  Hospital   
  •  Manager   
Job Resources  
  •  Psychological Safety   
  •  Personnel Stability   
  •  Development Resources   
  •  Job Control   
  •  Role Clarity   
  •  Participation in Decision-making   
  •  Opportunities to Influence   
  •  Information as Participation   
Job Demands  
Lean Tools  
  •  Visual Follow-up Boards H1 
  •  Standardised Work H2 
  •  5S (Housekeeping) H3 
  •  Value Stream Mapping (VSM) H4 

 

3.1 Questionnaire
A web-based questionnaire was sent out by email to employ-
ees and managers. A contact person within administration
in each setting provided email addresses. The questionnaire

was emailed in 2011 (baseline, T1) and in 2013 (follow-up,
T2). Three reminders were subsequently emailed on both
occasions. A total of 1,381 respondents in T1 (a response
rate of 65%) and 1,139 respondents in T2 (a response rate of
51%) answered the questionnaire. A total of 894 respondents
answered both T1 and T2.

3.2 Participants and organisations
The included organisations were selected based on variations
with regard to operations, experiences of lean and geograph-
ical spread, and that top management had a clear vision of
lean and explicitly stated that they work in a lean-inspired
manner. Hospitals (units working with psychiatric healthcare,
surgery, emergency healthcare, medicine healthcare, oncol-
ogy, and diagnostics), and municipalities (units in elderly
and social healthcare, including education and environmental
administration) were represented in the study. This article
presents results as a part of the overall study, namely the re-
sults from healthcare organisations that explicitly stated that
they work in a lean-inspired manner in T1 (n = 448, including
56 managers): two hospitals and one municipality (elderly
and social healthcare). The majority of the respondents were
women (86.2%) and a total of 59.6% had a university degree.

3.3 Implementation process
Qualitative data, based on semi-structured interviews and
focus group interviews between 2011 and 2012, analysed
and presented in previous papers,[53, 78, 79] including the or-
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ganisations in this study, gave information about certain
aspects of the implementation processes. The implementa-
tion processes in all three organisations were characterised
by a top-down strategy, where all managers and employees
were educated in lean, most often by an internal lean support

function and sometimes assisted by external consultants. The
operative first-line managers were later responsible for im-
plementing lean. Hospital 1 started to implement lean earlier
(2006) compared to the municipality (2009) and hospital 2
(2009).

Table 2. Lean implementation process in organisations
 

 

  Municipality Hospital 1 Hospital 2 

Ownership strategic 
level 

Moderate: close follow-ups by county 
politicians (Socialnämnden), but steering from 
senior management is perceived as unclear 

Weak to Moderate: 
ownership from county 
politicians is weak 

Weak: ownership from county politicians 
is weak, Hospital Director replaced, and 
Lean Support Function dissolved 

Ownership operative 
level 

Strong to moderate: value stream mapping 
(VSM) mandatory 

Moderate: difficult to 
engage physicians in the 
implementation of lean 

Moderate: unclear goals and difficult to 
engage physicians in the implementation 
of lean 

Added job resources 
for implementing lean 

Yes, from Socialnämnden No No 

 

As shown in Table 2, the most apparent differences in the
implementation process among the included organisations
concerned the hospitals (1 and 2) versus the municipality:
weak to moderate lean ownership[80, 81] at both strategic and
operative levels, and no added job resources for implement-
ing lean at the hospitals. These differences in the implementa-
tion processes were accounted for by including an additional
measure, that is a variable controlling for hospitals in the
quantitative analysis.

3.4 Measures

All variables were subjectively rated in a questionnaire for-
mat, where the respondents were asked to rate how well
the described statements fit the description of how they per-
ceived their work environment on a Likert scale. The answers
“Do not know”, “Not applicable”, “Do not want to answer”,
and “Something else” were all categorised as missing values.
Age, gender, educational level, hospital, and manager were
used as control variables.

The questionnaire mainly consisted of questions from two
validated questionnaires: the New Working Life (Sw. “Det
Nya Arbetslivet”)[82] and Leadership/Organisation/Health/
Production (LOHP)[59] (see Table 3). Researchers in the
research group designed other supplementary questions. Be-
fore distribution, seven representatives from the Swedish
public sector and academia answered the questionnaire and
gave feedback about how they interpreted the questions and
the response scales. Corrections were made accordingly in
order to ascertain the questionnaire’s face validity. By ex-
amining Cronbach’s alpha, the reliability of the indices was
tested prior to analysis, where the lowest score was 0.68 (see
Table 3).

3.5 Data analysis
Simple and multiple linear regression models were used to
test the hypotheses; the same predictors (in T1) were used
in all models. Outcome variables in the different models
for the longitudinal analysis included engagement in devel-
opment, job satisfaction and exhaustion in T2. The design
of the simple and multiple four-level random intercept re-
gression models was inspired by the JD-R model.[47] All
explanatory levels were measured at the individual level.
The multiple linear regression model included the following
hierarchical steps: (1) Control Variables; (2) Job Resources;
(3) Job Demands; and (4) Lean Tools (see Table 1). The
reason for using the hierarchical steps was to examine the
amount of variance accounted for by each step and to exam-
ine mediating effects (cf. Lin’s hierarchical analysis model
analysing causes, consequences and mediating effects of
burnout among hospital employees[83]).

For the purpose of comparability, all variables in the study
sample (n = 448) were standardised with a mean of zero and
a standard deviation of one. Missing items in a scale were
not replaced, as the level of missing items was considered to
be at an acceptable level for all predictor variables, in other
words below 20%.[84] However, 5S was considered to have
a high level of missing values (25% in T1), which was due
to many respondents answering “Do not know” (19% in T1),
indicating that not all respondents were familiar with this
specific lean tool. The large number of missing values for en-
gagement in development in T2 (2.5% in T1 and 31% in T2)
is interpreted as a decrease in engagement in development
over time. Even so, the level of missing values in these vari-
ables was deemed to be a limitation in the study’s analysis.
All tests were made two-sided at p < .05 if not specifically
stated otherwise. All statistical analysis was conducted using
SPSS 19 (IBM Corporation, USA).
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Table 3. Variables: origin, scales, mean values, standard deviation (SD), and cronbach’s alpha (indexes)
 

 

  Variables Scale 
Mean  
T1 (SD) 

Mean 
T2 (SD) 

Cronbach's 
alpha T1 

Cronbach's 
alpha T2 

  Control variables: 
 

        
1   •  Age (High to Low Age) 56-point 24.4 (10.7)       
2   •  Gender (Male to Female) Two-point 1.9 (0.3)       
3   •  Educational level (Low to High Level) Seven-point 4.5 (1.7)       
4   •  Hospital (0-1) Two-point 0.8 (0.4)       
5   •  Manager (0-1) Two-point 0.1 (0.3)       
  Predictor variables:           
  (1) Psychological safety (Low Agreement - High Agreement):       0.86   
6   •  At my work we care about each other. NWL/Four-point 3.4 (0.7)       
7   •  At my work we treat each other with respect. NWL/Four-point 3.3 (0.7)       
8   •  I feel safe and accepted at my work. NWL/Four-point 3.5 (0.6)       
9   •  At this unit people can present ideas without the fear of being called stupid.  LOHP/Five-point 3.7 (0.8)       
  (2) Personnel stability:       0.83   
10   •  Has any downsizing occured? (No Extent-High Extent) NWL/Five-point 3.9 (1.2)       
11   •  How did you perceive this? (Worsening-Improvement) SQ/Three-point 1.8 (0.7)       
  (3) Development resources (Do not Agree-Agree):       0.72   
12   •  It’s easy to get enough resources for the testing of new ideas. LOHP/Five-point 2.6 (1.0)       
13   •  I have time to think in new ways in my work.  LOHP/Five-point 3.1 (0.9)       
14   •  We are able to test ideas that have an uncertain outcome. LOHP/Five-point 3.0 (0.9)       
  (4) Job control (No, Never-Yes, Mostly):       0.80   
15   •  Are you free to decide how your work is to be done? NWL/Four-point 3.2 (0.8)       
16   •  Are you free to decide what is to be done in your work? NWL/Four-point 2.8 (0.9)       
17   •  Are you free to decide when your work is to be done? SQ/Four-point 2.7 (0.9)       
18   •  Have you enough powers to make decisions in your work? NWL/Four-point 3.2 (0.7)       
  (5) Role clarity (Do not Agree-Agree):       0.70   
19   •  All roles and responsibilities are clearly defined in my unit. NWL/Four-point 3.0 (0.6)       
20   •  Each unit’s roles and responsibilities are clearly defined in my work. NWL/Four-point 3.1 (0.6)       
  (6) Participation in decision-making (No Extent-High Extent):       0.69   

21 
  •  To what extent do you participate in decision making at the organiszational 
level? 

NWL/Four-point 1.8 (0.8)       

22    •  To what extent do you participate in decision making at your unit? NWL/Four-point 2.5 (0.8)       
  (7) Opportunities to influence (Do not Agree-Agree):       0.84   
23   •  At my unit everyone participates in discussions about the future. NWL/Three-point 2.1 (0.6)       
24   •  At my unit everyone has an impact. NWL/Three-point 2.0 (0.6)       
  (8) Information as participation (Do not Agree-Agree):       0.73   
25   •  At my unit we get the information needed to be able to participate. NWL/Three-point 2.3 (0.6)       
26   •  At my unit we get information well in advance of important decisions. NWL/Three-point 1.9 (0.7)       
  (9) Job demands (No, Never-Yes, Mostly):       0.71   
27   •  Does your work demand you work very fast? NWL/Four-point 3.1 (0.6)       
28   •  Does your work demand you work very hard? NWL/Four-point 3.1 (0.7)       
29   •  Does your work demand a too big of a work effort? NWL/Four-point 3.0 (0.7)       
30   •  Does your work demand you to put yourself in other people's shoes? NWL/Four-point 3.6 (0.7)       
31   •  Does your work put you in emotionally difficult situations? NWL/Four-point 3.1 (0.7)       

32 
  •  Do you, in your work, have responsibility of people's lives and personal 
safety? 

NWL/Four-point 3.4 (0.9)       

  (10) Visual Follow-Up Boards (No Extent-High Extent):       0.88   
33   •  We use a follow-up board. LOHP/Four-point 2.8 (1.2)       
34   •  We use a follow-up board in our improvement project. LOHP/Four-point 2.8 (1.2)       
  (11) Standardised Work (No Extent-High Extent):           
35   •  We work in a standardised manner. LOHP/Four-point 2.7 (1.0)       
  (12) 5S (Housekeeping) (No Extent-High Extent):           
36   •  We work according to 5S (housekeeping). LOHP/Four-point 2.7 (1.0)       
  (13) Value Stream Mapping (VSM) (No Extent-High Extent):       0.75   
37   •  I participate in VSM work. LOHP/Four-point 1.9 (1.1)       
38   •  I participate in the work aimed at shortening lead times. LOHP/Four-point 2.1 (1.1)       

(Table continued on page 97) 
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Table 3. (continued.)
 

 

  Variables Scale 
Mean  
T1 (SD) 

Mean 
T2 (SD) 

Cronbach's 
alpha T1 

Cronbach's 
alpha T2 

  Outcome variables:           
39 (14) I feel engaged in our work group's lean work (Do not Agree-Agree). SQ/Four-point 3.0 (0.8) 2.9 (0.8)     

 
(15) Job satisfaction (Very Dissatisfied – Very Satisfied):       0.68 0.76 

40   •  How satisfied are you, overall, with the work environment at your work? SQ/Four-point 3.0 (0.7) 2.9 (0.7)     
41   •  Are you generally satisfied with your work? LOHP/Five-point 4.2 (0.7) 4.1 (0.8)     

 
(16) Exhaustion (No, Never-Yes, Mostly):       0.86 0.89 

 
     How have you felt the last three months:           

42   •  I have days when I feel wound up all the time. NWL/Four-point 2.0 (0.7) 2.0 (0.8)     
43   •  I have days when I feel a lot of pressure, on the verge of what I can manage. NWL/Four-point 1.8 (0.7) 1.8 (0.8)     
44   •  I have difficulties relaxing in my spare time. NWL/Four-point 1.6 (0.7) 1.7 (0.8)     
45   •  I am often tense. NWL/Four-point 1.8 (0.8) 1.9 (0.8)     
46   •  I often have worrying thoughts. NWL/Four-point 1.7 (0.8) 1.7 (0.8)     
47   •  I am often restless. NWL/Four-point 1.5 (0.7) 1.6 (0.8)     
48   •  I do not feel rested after I have taken it easy for a couple of days. NWL/Four-point 1.8 (0.9) 2.0 (1.0)     
  NWL (New Working Life Questionnaire)     

  
  

  LOHP (Leadership/Organisation/Health/Production Questionnaire) 
    

  
  SQ (Supplementary Questions)           

 

 
A paired samples T-test was conducted for the three outcome
variables (not standardised variables) comparing T1 and T2
in order to account for outcome variable development over
time. As a means of analysing risks of multicollinearity, a
Pearson correlation test (see Table 6) and a multi-collinearity
test were used. None of the tolerance values were found to
be below 0.2 (i.e., no multi-collinearity problems). Similarly,
there were no correlations between the predictor variables
higher than 0.54 (see Table 6). Also, descriptive statistics

(see Table 4) were used.

4. RESULTS AND ANALYSIS

4.1 Descriptive statistics
As shown in Table 4, the majority of the respondents had
worked in a lean-inspired manner for one to three years
(60%), where visual follow-up boards, 5S and standardised
work were used to a higher extent than VSM in T1.

Table 4. Descriptive statistics for included organisations (T1)
 

 

Descriptives 
T1: 

          
Time group worked in a lean-inspired manner 

in T1: 
 Lean Tools 

Organisation N 
Mean 
age 
(SD) 

Women 
(%) 

University 
education 
(%) 

Secondary 
education 
(%) 

Less than 
one year 
(%) 

1-3 
years 
(%) 

More 
than three 
years (%) 

Misssing 
(%) 

 

Visual 
Follow-up 
Boards: 
Mean (SD) 

Standardised 
Work: Mean 
(SD) 

5S: 
Mean 
(SD) 

VSM: 
Mean 
(SD) 

Hospital 1: 
surgery, 
emergency 
care, medicine 
care, oncology, 
and diagnostics 

190 
44.6 
(11.6) 

89.5 66.8 27.9 6.3 64.7 27.4 1.6  
3.35  
(0.76) 

2.90  
(0.92) 

3.03 
(0.95) 

1.99 
(1.00) 

Hospital 2: 
psychiatric care 
and surgery 

169 
50.8 
(9.4) 

78.7 61.5 33.1 36.1 53.8 8.9 1.2  
2.56  
(1.16) 

2.62  
(0.93) 

2.37 
(0.98) 

1.92 
(0.92) 

Municipality: 
eldercare and 
social care 

89 
47.7 
(9.6) 

93.3 40.4 46.1 37.1 61.8 1.1 0.0  
1.91  
(0.95) 

2.44  
(1.01) 

2.30 
(1.10) 

2.10 
(1.13) 

Total 448 
47.6 
(10.7) 

86.2 59.6 33.5 23.7 60.0 15.2 1.1  
2.79  
(1.10) 

2.72  
(0.96) 

2.66 
(1.04) 

1.98 
(1.00) 

 

As shown in Table 5, both engagement in development and
job satisfaction significantly decreased in the sample, be-
tween T1 and T2, and the level of exhaustion significantly
increased (weakly). The decrease in job satisfaction and
increase in exhaustion were more noticeable in hospital 1. In
hospital 2 and the municipality, the decrease in job satisfac-
tion was non-significant, while the municipality showed in-

dications of increased levels of exhaustion (non-significant).

According to the Pearson correlation test the managers
showed a significantly higher level of engagement in de-
velopment and job satisfaction compared to the employees,
as shown in column 5 in Table 6. Due to the outcomes sig-
nalling a worsening of the respondents’ working conditions,
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a post-hoc analysis was conducted to analyse if any changes
in the job resources and job demands had an effect on this
worsening development. The analysis revealed a significant
decrease in all job resources and for the level of job demands.

The employees, as opposed to the managers, experienced a
significant increase in participation in decision-making and
no significant difference in opportunities to influence.

Table 5. Paired samples T-test for included organisations
 

 

 Organisation  N 
Engagement in Development  Job Satisfaction  Exhaustion 

T1 (SD) T2-T1 (SD) Sign.  T1 (SD) T2-T1 (SD) Sign.  T1 (SD) T2-T1 (SD) Sign. 
Hospital 1: surgery, 
emergency care, 
medical care, oncology, 
and diagnostics 

190 3.00 (0.81) -0.16 (0.86) .03  3.63 (0.63) -0.23 (0.67) .00  1.77 (0.59) 0.12 (0.56) .01 

Hospital 2: psychiatric 
care and surgery 

169 2.95 (0.70) -0.21 (0.74) .00  3.61 (0.55) -0.09 (0.58) .06  1.71 (0.54) -0.04 (0.46) .33 

Municipality: elderly 
and social care 

89 3.20 (0.70) -0.27 (0.62) .00  3.61 (0.62) -0.08 (0.65) .29  1.79 (0.55) 0.11 (0.54) .08 

Total 448 3.01 (0.75) -0.20 (0.77) .00  3.62 (0.60) -0.15 0(.64) .00  1.75 (0.56) 0.06 (0.52) .04 

 

Table 6. Pearson correlation test for included independent and dependent variables
 

 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
1. Age 1.00 - - - - - - - - - - - - - - - - - - - - 
2. Gender .04 1.00 - - - - - - - - - - - - - - - - - - - 
3. Educational 
Level 

.20** - .09 1.00 - - - - - - - - - - - - - - - - - - 

4. Hospital .01 - .13** .21** 1.00 - - - - - - - - - - - - - - - - - 
5. Manager - .11* - .05 .22** - .02 1.00 - - - - - - - - - - - - - - - - 
6. Psychological 
Safety 

.03                                        - .06 .20** .10* .13** 1.00 - - - - - - - - - - - - - - - 

7. Personnel 
Stability 

- .08 - .01 .02 - .15** .09 .20** 1.00 - - - - - - - - - - - - - - 

8. Resources - .03 - .11* - .14** - .03 .08 .29** .10* 1.00 - - - - - - - - - - - - - 
9. Job Control - .17** - .05 .10* .01 .21** .31** .00 .23** 1.00 - - - - - - - - - - - - 
10. Role Clarity - .13** - .01 .02 - .04 .10* .43** .21** .21** .13** 1.00 - - - - - - - - - - - 
11. Participation in 
Decision-making 

- .09 - .18** .12* - .03 .47** .34** .17** .25** .39** .24** 1.00 - - - - - - - - - - 

12. Opportunites to 
Influence 

- .01 - .03 .02 .07 .13** .51** .09 .33** .24** .40** .30** 1.00 - - - - - - - - - 

13. Information as 
Participation 

.04 .01 -.06 - .07 .04 .38** .16** .36** .12* .39** .27** .54** 1.00 - - - - - - - - 

14. Job Demands .17** .03 .16** - .05 .06 - .14** - .18** - .23** - .06 - .11* - .01 - .15** - .06 1.00 - - - - - - - 
15. Visual 
Follow-up Boards 

.13** - .07 .08 .38** - .04 .14** - .16** .11* - .07 .09 - .01 .10* .07 .04 1.00 - - - - - - 

16. Standardised 
Work 

.06 .07 .13* .13* .12* .23** .04 .07 .01 .24** .06 .15** .14** .04 .26** 1.00 - - - - - 

17. 5S 
(Housekeeping) 

.01 .09 - .08 .16** .01 .18** - .08 .05 .02 .19** -.05 .16** .15** - .07 .33** .45** 1.00 - - - - 

18. Value Stream 
Mapping (VSM) 

.01 .02 .15** - .05 .37** .21** .10 .12* .18** .07 .25** .14** .04 .02 .19** .37** .11 1.00 - - - 

19. Engagement in 
Development 

- .03 .06 .01 - .08 .18** .10 .15* .22** .13* .12* .20** .13* .14* - .03 .09 .20** .08 .38** 1.00 - - 

20. Job 
Satisfaction 

- .17** .00 .02 - .05 .17** .32** .33** .30** .20** .31** .21** .28** .26** - .23** - .08 .11* .06 .17** .43** 1.00 - 

21. Exhaustion .26** .07 .01 - .08 - .09 - .22** - .16** - .28** - .12* - .07 -.13* - .23** - .20** .33** .07 .07 .02 .01 - .12* - .47** 1.00 
* p < .05; ** p < .01                      

 

4.2 Influence of lean tools

The managers significantly used the lean tools standardised
work and VSM to a higher extent than the employees in
T1 and why another post-hoc analysis, excluding managers,
was conducted, analysing if the lean tools used had an effect
on the worsening development of working conditions. The
use of 5S and VSM was unchanged, the use of standardised
work had increased (non-significantly; mean diff. = 0.13,
p = .08), and the use of visual follow-up boards had signifi-
cantly decreased among the employees (mean diff. = -0.23,
p < .01).

With regard to engagement in development, the addition of
lean tools in the multiple linear regression model increased
the explained variance of the model by 13% (Diff. R2 = 0.13,
steps 3-4 in Table 7), while for job satisfaction it increased by
5% (Diff. R2 = 0.05, steps 3-4 in Table 8) and for exhaustion
by 0% (Diff. R2 = 0.00, steps 3-4 in Table 9).

Standardised work and VSM significantly promoted engage-
ment in development, both before and after having run the
control variables of age, gender, educational level, hospi-
tal, manager, and the lean context of job resources and job
demands (see Simple and step 4 in Table 7), while visual
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follow-up boards and 5S did not affect engagement in devel-
opment. Also, the addition of lean tools (i.e., standardised
work and VSM) partly mediated that female respondents

were overrepresented in engaging in development (see steps
3-4 in Table 7).

Table 7. Simple and multiple linear regression analysis for engagement in development
 

 

 Predictor variables 
Engagement in development 

Simple Step 1, R2 = 0.11 Step 2, R2 = 0.23 Step 3, R2 = 0.24 Step 4, R2 = 0.37 
β (R2) β β β β 

Age -0.03 (0.00) -0.12 -0.15* -0.16* -0.15* 
Gender 0.06 (0.00) 0.14* 0.23*** 0.23*** 0.18** 
Educational Level 0.01 (0.00) -0.07 0.05 0.05 0.06 
Hospital -0.20 (0.01) -0.31 -0.27 -0.27 -0.27 
Manager 0.50*** (0.03) 0.46** 0.22 0.22 -0.08 
Psychological Safety 0.12* (0.01)   -0.17 -0.17 -0.26** 
Personnel Stability 0.16** (0.02)   -0.05 -0.04 -0.04 
Development Resources 0.26*** (0.05)   0.47*** 0.48*** 0.47*** 
Job Control 0.15** (0.02)   -0.08 -0.09 -0.07 
Role Clarity 0.14** (0.02)   0.09 0.10 0.07 
Participation in Decision-making 0.23*** (0.04)   0.18* 0.18 0.18* 
Opportunities to Influence 0.15** (0.02)   -0.14 -0.14 -0.16 
Information as Participation 0.15** (0.02)   0.04 0.02 0.04 
Job Demands -0.04 (0.00)     0.08 0.00 
Visual Follow-up Boards 0.10 (0.01)       -0.05 
Standardised Work 0.21*** (0.04)       0.17** 
5S (Housekeeping) 0.09 (0.01)       0.06 
Value Stream Mapping (VSM) 0.41*** (0.15)       0.32*** 
* p ≤ .10; ** p  < .05; *** p < .01 

 
Table 8. Simple and multiple linear regression analysis for job satisfaction

 

 

 Predictor variables 
Job satisfaction 

Simple Step 1, R2 = 0.08 Step 2, R2 = 0.26 Step 3, R2 = 0.28 Step 4, R2 = 0.33 
β (R2) β β β β 

Age -0.15*** (0.03) -0.19*** -0.14** -0.12* -0.12** 
Gender -0.00 (0.00) 0.06 0.06 0.07 0.06 
Educational Level 0.02 (0.00) 0.00 -0.01 0.00 0.01 
Hospital -0.12 (0.00) -0.22 -0.12 -0.12 -0.14 
Manager 0.45*** (0.03) 0.14 0.07 .08 0.00 
Psychological Safety 0.35*** (0.10)   0.19** 0.18* 0.15 
Personnel Stability 0.32*** (0.11)   0.18*** 0.17** 0.16** 
Development Resources 0.34*** (0.09)   0.19** 0.15* 0.16* 
Job Control 0.23*** (0.04)   0.05 0.07 0.08 
Role Clarity 0.31*** (0.09)   0.12 0.11 0.08 
Participation in Decision-making 0.22*** (0.05)   -0.05 -0.04 -0.02 
Opportunities to Influence 0.27*** (0.08)   0.01 0.00 -0.04 
Information as Participation 0.26*** (0.07)   0.01 0.04 0.04 
Job Demands -0.32*** (0.05)     -0.20** -0.20** 
Visual Follow-up Boards -0.07 (0.01)       -0.11 
Standardised Work 0.10** (0.01)       0.13** 
5S (Housekeeping) 0.06 (0.00)       0.13** 
Value Stream Mapping (VSM) 0.17*** (0.03)       0.02 

* p ≤ .10; ** p  < .05; *** p < .01 

 
Standardised work and 5S significantly promoted job sat-
isfaction, and there were indications that these lean tools
mediated the effect of psychological safety, after having run

the control variables and the lean context (see steps 3-4 in
Table 8). VSM only significantly influenced job satisfaction
in the simple linear regression model but not after having run
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the control variables and the lean context (see Simple and
step 4 in Table 8). There were also indications that visual
follow-up boards had an inhibiting effect on job satisfaction
(β= -0.11, p = .12).

None of the lean tools influenced employee and manager
exhaustion (see Simple and step 4 in Table 9). Hence, only
one hypothesis (H2: standardised work) could be fully con-
firmed.

Table 9. Simple and multiple linear regression analysis for exhaustion
 

 

 Predictor variables 
Exhaustion 

Simple Step 1, R2 = 0.08 Step 2, R2 = 0.18 Step 3, R2 = 0.21 Step 4, R2 = 0.21 
β (R2) β β β β 

Age 0.20*** (0.07) 0.21*** 0.22*** 0.20*** 0.20*** 
Gender 0.05 (0.00) 0.03 0.00 -0.01 -0.01 
Educational Level 0.01 (0.00) -0.02 -0.06 -0.07 -0.07 
Hospital -0.15 (0.01) -0.01 0.00 0.00 -0.04 
Manager -0.20* (0.01) -0.01 0.04 0.02 0.02 
Psychological Safety -0.21*** (0.05)   -0.09 -0.07 -0.08 
Personnel Stability -0.13*** (0.03)   -0.06 -0.04 -0.04 
Development Resources -0.28*** (0.08)   -0.24** -0.20** -0.20** 
Job Control -0.11** (0.01)   0.07 0.04 0.05 
Role Clarity -0.07 (0.01)   0.05 0.06 0.05 
Participation in 
Decision-making 

-0.11** (0.02)   0.00 -0.01 -0.01 

Opportunities to Influence -0.19*** (0.05)   -0.01 0.00 0.00 
Information as Participation -0.17*** (0.04)   -0.03 -0.05 -0.06 
Job Demands 0.40*** (0.11)     0.23** 0.21** 
Visual Follow-up Boards 0.06 (0.01)       0.04 
Standardised Work 0.05 (0.00)       0.04 
5S (Housekeeping) 0.01 (0.00)       -0.02 
Value Stream Mapping (VSM) 0.01 (0.00)       -0.01 

* p ≤ .10; ** p  < .05; *** p < .01 

 
4.3 Influence of lean context

With regard to engagement in development, the addition
of job resources in the multiple linear regression model in-
creased the explained variance of the model by 12% (Diff.
R2 = 0.12, steps 1-2 in Table 7), while for job satisfaction
it increased by 18% (Diff. R2 = 0.18, steps 1-2 in Table 8);
and for exhaustion by 10% (Diff. R2 = 0.10, steps 1-2 in
Table 9).

Development resources, such as having time, significantly
promoted engagement in development, both before and after
having run the control variables (see Simple and step 2 in
Table 7), and participation in decision-making tended to pro-
mote engagement in development (non-significant; p ≤ .10)
(see step 4 in Table 7). After having run the control variables
and the lean context, respondents experiencing a low level
of psychological safety were significantly more engaged in
development compared to other respondents. Furthermore,
older respondents, as compared to younger, indicated being
more engaged in development (non-significant; p ≤ .10).

Development resources tended to promote job satisfaction
(non-significant; p ≤ .10). Personnel stability and low levels

of job demands had a significant influence upon job satisfac-
tion. Older respondents, as compared to younger, were more
satisfied with their work.

Low levels of development resources and high levels of job
demands significantly influenced exhaustion, both before and
after having run the control variables and the lean context
(see Simple and step 4 in Table 9). Younger respondents, as
compared to older, were more exhausted.

Hence, H1 was not confirmed and H2 was confirmed, while
H3 and H4 were only partly confirmed.

5. DISCUSSION

From the perspective that previous research on lean and
working conditions in healthcare are scarce and contradic-
tory,[18, 19] and consequently conclusions on lean’s sustain-
ability are lacking,[14] the aim of this article is to identify
to what extent lean tools (visual follow-up boards, standard-
ised work, 5S, and VSM) promote employees and managers’
working conditions in healthcare organisations (outcomes:
engagement in development, job satisfaction, and exhaus-
tion). In the analysis, the lean context of job resources and
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job demands, and aspects of the lean implementation process,
were controlled for, all inspired by the JD-R model.[47]

In this study of healthcare employees and managers hav-
ing implemented lean only one of the hypotheses was fully
confirmed: the lean tool standardised work promoted the
respondents’ working conditions of engagement in develop-
ment and job satisfaction but did not promote exhaustion.
However, the results also revealed a deterioration of the re-
spondents’ working conditions over time, as the levels of
engagement in development and job satisfaction decreased
and the level of exhaustion increased.

With regard to the lean context, the results revealed that all
job resources, except for employee participation in decision-
making, had significantly decreased (non-significantly for
employees’ opportunity to influence) over time. Also, the
results outlined that the respondents’ job demands had de-
creased but that working conditions were dependent on job
resources, especially development resources, as having time
for development. The identified deterioration of the working
conditions supports earlier research on the correlation be-
tween job demands, not supported by adequate job resources,
affecting employee well-being.[47] Lean tools are claimed to
improve the ability of individuals to participate and act.[59] In
this study, participation in decision-making promoted engage-
ment in development (cf. Vink et al.[85] and Winkel et al.[66]),
but development resources were more influential. Moreover,
personnel stability promoted the respondents’ job satisfac-
tion. Previous research stresses that work environment risks
deteriorate if lean is implemented parallel to rationalisation
processes,[24] which our results support: working conditions
deteriorated in a context of job resources not balanced against
the job demands. These results also manifest the strenuous
situation healthcare organisations are subjected to.[1, 3]

However, the purpose of lean in healthcare is to improve the
healthcare processes[67, 68] through the use of lean tools. The
results of this study indicated that employees experiencing
low levels of psychological safety engaged and participated
in development through the use of the lean tools standard-
ised work and VSM. Also, the respondents’ participation in
decision-making significantly increased over time. These
results, and those that show that older employees were more
engaged in development, may confirm that lean can be a
means to finally resolve age-old frustrations with prior work
systems.[26] Moreover, standardised work and 5S, closely
related to standardisation, positively affected job satisfaction.
Research has previously shown that a high degree of lean at
the operative level may contribute to improved working con-
ditions.[28] Even if none of the lean tools affected exhaustion,
there were indications that the respondents’ job satisfaction

was negatively affected by visual follow-up boards due to
insufficient job resources. These results could be explained
by the practice of individuals gathering in front of follow-up
boards,[73] which might contribute to a more exposed role
for both employees and managers if not supported by other
job resources. This reasoning could be why the use of visual
follow-up boards decreased over time. Our results point to
the idea that VSM is most likely the most effective lean tool
to promote participation and engagement in development
work, and may also, if supported by other job resources,
promote well-being. The character of the lean tool VSM
can, according to the authors, be compared to a Rapid Im-
provement Event (RIE),[86] wherein employees are free of
any other responsibilities and focus on a key area or process,
emphasising teamwork and work process improvements,[87]

and why such events will likely generate engagement in de-
velopment. However, in this study, the healthcare managers
were overrepresented in using VSM; the use of VSM was
kept at a relatively low level at both T1 and T2, as well as in
engagement in development and job satisfaction. Previous
research demonstrates that operative healthcare managers
are key actors in implementing development work, such as
lean, as they have a major role in coaching employees to
participate in the development work.[53, 60, 61] Our results in-
dicate that VSM may also promote employee job satisfaction
if VSM is not considered as an activity more suitable for
management.

In all three organisations the lean implementation processes
were characterised by a top-down strategy, which may often
be regarded with mistrust by healthcare professionals.[43] In
hospital 1, where 27% of the respondents had worked in a
lean-inspired manner for more than three years, the imple-
mentation process was characterised by a weak to moderate
lean ownership[80, 81] with no added job resources. In hospital
1, the negative effects on the employees’ working conditions
were most evident. Other research has pointed out a possible
dip in engagement of lean among employees after one to
three years,[88] and in a UK public sector hospital lean even
became a fad after three years.[26] In the municipality, where
37% had worked in a lean-inspired manner for less than one
year, the implementation process was adversely characterised
by strong to moderate lean ownership from county politicians
and at an operative level.[80, 81] However, in the municipality,
as well as for hospital 2, which had started to implement lean
three years after hospital 1, the respondents’ engagement in
development had decreased. The municipality also showed
signs of increased exhaustion. Other research has outlined
that if the lean implementation process deteriorates over time,
such as a weakening of ownership, this may result in nega-
tive consequences on the psychosocial work environment in
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healthcare,[18] which may have affected the outcomes seen
in hospital 1.

In summary, our results imply that the lean implementations
were not sustainable[38, 39] due to a lack of job resources
in combination with a weak lean implementation process,
and why lean implementation risks becoming a fad in these
organisations. In light of the last couple of decades rationali-
sation focus on the healthcare sector,[1–4] our results imply
that it is especially important to focus on how we can create
favourable working conditions by investing in development
resources that enable employee engagement and long-term
sustainability in healthcare.[83, 89] Lean tools may remedy a
poor implementation process and a poor lean context; our
results indicate that VSM and standardised work may be
such enabling lean tools but only to a limited extent.

Method discussion
This study contributes to knowledge about factors affecting
the working conditions under the implementation of lean in
the healthcare sector. One must consider that the chosen
variables have only covered some job resources (i.e., part of
the lean context) that influence engagement in development,
job satisfaction and exhaustion.

The dependent variable job satisfaction is an index includ-
ing items with different response scales (4 and 5), which
may have affected the paired samples T-test analysing de-
velopment over time. A dichotomisation of these items was
considered but was deemed as presenting a too simplistic
picture of reality. Moreover, the level of missing values for
engagement in development is high, which is considered
to be in line with our conclusions, namely that there is a

decrease over time in engagement in development for both
employees and managers.

The information about the lean implementation process is
not complete but constitutes the available information. Also,
studying the influence of lean tools in organisations that show
a decline in working conditions may be cumbersome. How-
ever, analysing which job resources and lean tools influence
engagement in development and employee well-being, in
order to improve the knowledge of sustainable implemen-
tations of lean, may also be especially interesting in such a
context.[66]

6. CONCLUSIONS
In the healthcare organisations that implemented lean, the
lean tools VSM, standardised work and 5S promoted em-
ployees and managers’ working conditions (engagement in
development and/or job satisfaction, while not exhaustion)
when supported by a supportive lean context, including job
resources. When not supported by job resources, visual
follow-up boards were inhibiting employee and manager job
satisfaction.

In the unfavourable lean context in this study (i.e., job re-
sources not balancing the job demands), the lean implemen-
tations could not be considered sustainable. Based on the
results of this study, standardised work and VSM were con-
sidered central lean tools for employee and manager en-
gagement in development and their job satisfaction, if also
supported by other job resources.
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