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Abstract 
Background: Lean is commonly implemented in healthcare but it is unclear 
how much of Lean is adopted and whether Lean is associated with staff’s 
well-being and quality of care. 

Aim: To describe staff perception of Lean maturity in primary care, and to 
determine to what extent staff-rated Lean maturity is associated with staff-
rated thriving, exhaustion, and musculoskeletal complaints, as well as staff-
rated quality of care. 

Method: Survey data were collected in 2015 (n=481 staff) and 2016 
(n=351 staff) at 48 primary care units; they were analyzed using confirmatory 
factor analysis (Paper I), and multiple regression analysis, taking nesting 
within units into account when possible (Paper II-IV). Interviews (n=12 staff) 
and observations (n=28 staff) were analyzed deductively. 

Results: The developed Lean in Healthcare Questionnaire, based on Lik-
er’s description of Lean, generally showed acceptable psychometric proper-
ties (Paper I). Lean maturity varied within and between units. The highest 
maturity concerned staff adherence to routines, and the lowest concerned 
having a change agent at the unit (Paper II). Lean maturity was positively 
associated with staff satisfaction with care, both cross-sectionally (Paper II) 
and, mediated by increased resources, in a longitudinal analysis (Paper IV). 
The 12-month prevalence of musculoskeletal complaints in the shoulders, 
neck, and low back was 50-58%, and the 7-day prevalence 25-37% (Paper 
III). Lean maturity was not associated with musculoskeletal complaints (Pa-
per III). Increased Lean maturity was, however, associated with increased 
thriving, mediated by increased job resources, as well as with decreased ex-
haustion, mediated by decreased job demands (Paper IV). 

Conclusion: Lean maturity varied in primary care. It was positively asso-
ciated with staff-rated quality of care and thriving, and negatively associated 
with exhaustion. Musculoskeletal complaints were common, but not associat-
ed with Lean maturity. 
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Sammanfattning 
Bakgrund: Lean i hälso-och sjukvården är vanligt. Det är dock oklart i vilken 
utsträckning Lean har implementerats och om det finns samband mellan Lean 
och välbefinnande.  

Syfte: Att beskriva hur personal uppfattar mognaden av Lean inom pri-
märvården, samt att påvisa i vilken utsträckning det finns ett samband mellan 
medarbetarnas skattning av mognad av Lean och deras skattning av thriving, 
utmattning och muskuloskeletala besvär, samt deras skattning av vårdkvalitet 
i primärvården.  

Metod: Enkätdata samlades in 2015 (n=481 medarbetare) och 2016 
(n=351 medarbetare) vid 48 primärvårdsenheter, som analyserades med kon-
firmatorisk faktoranalys (delstudie I) och multipel regressionsanalys (delstu-
die II-IV). Intervjuer (n=12 medarbetare) och observationer (n=28 medarbe-
tare) analyserade deduktivt.  

Resultat: Lean in Healthcare Questionnaire utvecklades, baserat på Liker’s 
beskrivning av Lean (delstudie I). Mognaden av Lean varierade, högst mog-
nad rörde efterlevnad av rutiner, lägst mognad rörde att ha en person på en-
heten som ansvarade för Lean implementeringen (delstudie II). Positiva sam-
band sågs mellan mognad av Lean och medarbetares tillfredställelse med den 
vård de givit, i tvärsnitts- (delstudie II) samt longitudinell data (medierat av 
ökade resurser) (delstudie IV). Muskuloskeletala besvär från skuldror, nacke 
och ländrygg de senaste 12 månaderna uppgavs av 50-58%, besvär de senaste 
7 dagarna uppgavs av 25-37% (delstudie III). Inget samband sågs mellan 
mognad av Lean och muskuloskeletala besvär (delstudie III). Samband sågs 
mellan ökad mognad av Lean och ökad thriving medierat av ökade resurser, 
samt minskad utmattning, medierat av minskade krav (delstudie IV).  

Slutsats: Mognaden av Lean varierade inom primärvården. Positiva sam-
band framkom mellan mognad av Lean och medarbetarnas skattning av vård-
kvalitet och thriving. Sambandet till utmattning var negativt och inga sam-
band framkom rörande muskuloskeletala besvär. Men att ha muskuloske-
letala besvär var vanligt. 
 
 
 
 
 
 
 
Nyckelord: LiHcQ, KFA, GEE, muskuloskeletal, MSB, thriving, utmattning, 
vårdkvali-tet, longitudinell, mixad metod  
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Background 

Lean has frequently been implemented in healthcare to increase efficacy and 
quality of care. In 2011, according to a debate article, about 90% of the hos-
pitals in Sweden had implemented Lean to some extent (1). In a Lean organi-
zation, staff are essential and need to be involved and engaged, which also 
applies to the healthcare. As staff are important in both Lean and in 
healthcare, the thesis has a staff perspective. It aims to contribute knowledge 
about Lean maturity in primary care and about the extent to which Lean ma-
turity can be associated with staff-rated quality of care and staff well-being. 
In the thesis, quality of care includes staff satisfaction with given care and 
adherence to national guidelines. Well-being includes staff members’ thriv-
ing, exhaustion, and musculoskeletal complaints. Musculoskeletal complaints 
include pain and discomfort involving various body regions. The thesis rest 
on Liker’s (2) description of Lean. 

Primary care in Sweden 
In Sweden, primary care is the first level of care and has the main responsi-
bility for providing basic healthcare, including prevention, advice and treat-
ment (3). According to Axelsson (4), the healthcare, primary care included, 
have been formalized differently during different periods in Sweden. For 
instance, to manage the large healthcare organization features have been 
borrowed from both the military and industry, which has led to a centralized, 
hierarchical structure. The healthcare system was later criticized for being 
complex and lacking respect for patients, whose needs were considered to 
have been put aside (4).  

In the 1980s, New Public Management (NPM) was introduced (5). There is 
no uniform description of NPM. Briefly, according to Hood (6), NPM intro-
duced the following features: decentralization; competition between units and 
between the private and public sector; implementations of management 
methods from the private sector; actively seeking out cost-effective methods; 
increasing the visibility of top managers and their control; assessing explicit 
indications of performance and using rewards to direct the healthcare output 
(6). Criticisms have been aimed at NPM, including its detailed control, focus 
on competition, and assessment of quantitative measures, resulting in limiting 
staff members’ ability to make their own decisions and increasing their ad-
ministrative burden (7). In the mid-1990s, quality management models were 
introduced that had their roots in Japanese industry (4). A common model 
implemented in healthcare with such roots was Lean. Lean in healthcare 
aimed to increase efficacy (8) and the quality of care (9). Approaches in these 
more resent models involved co-operation between units, including rede-
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signed processes involving the complete care chain (4). Quality of care from 
a patient perspective was also considered in these models (4).  

Another recent influence in Sweden, that can involve staff in primary care 
(10), is magnet hospitals, which have their roots in the US. The Swedish 
Society of Nursing (11) described magnet hospitals as being characterized by 
engaged managers who recognize and utilize nurses’ competence and ensure 
accurate staffing as well as by well-functioning teamwork. The care at a 
magnet hospital should be provided in a person-centered manner, encourage 
appropriate performance, improve the quality of care, and encourage work in 
multidisciplinary teams; the core values include showing respect to all staff 
in the organization (11). An approach often used in healthcare is evidence-
based practice, which is when care is based on the patient perspective, inte-
grating the best research evidence with clinical expertise, which is not re-
stricted to randomized trials or meta-analyses (12,13). One criticism of the 
past decades’ organizational changes is the lack of evaluations of the intro-
duced management models before replacing them with another model (4). 

Nowadays, the Swedish primary care system is run by 21 county coun-
cils/regions, which along with the national government and municipalities 
comprise the three independent levels of government (3). The number of 
primary care units has increased during several years, while the number of 
hospital beds has decreased; in 2013 there were 1197 units, of which were 
run by 497 private providers (14). However, during recent years, the number 
of primary care units has decreased; in 2016 there were 1144 units, of which 
480 were run by private providers (15). All primary care units are publicly 
finance based on the number registered patients at each unit (16).  

Fundamental to Swedish healthcare is that all inhabitants have the same 
rights to quality healthcare, regardless of status (3). In Sweden, it is common 
for several professions to work together at the primary care unit, for instance, 
registered nurses, physicians, midwives, physiotherapists and psychologists 
(4). It is common to have collaborations with other healthcare providers and 
with the municipalities offering specialized healthcare to patients in their 
homes (16,17).  

The primary care system in other countries is sometimes organized similarly 
to the system in Sweden; for instance, in Denmark and the Netherlands, sev-
eral professions often work together at one primary care unit (18). Another 
study, also including primary care in several countries, reported that physi-
cians in the Netherlands and UK often conducted home visits, which oc-
curred to a limited extent in the US (19). In Austria, the primary care is orga-
nized differently, the physicians often work alone and do not provide the first 
level of healthcare (18). They have few collaborations with others and most 
contact with patients is managed via telephone (18).  
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Challenges in primary care 
Primary care is an important healthcare provider who face increased costs 
(14,19), which can make it challenging for staff to uphold the quality of care 
(19,20). Also to consider, in several countries, the number of elderly patients 
with multi-morbidity and complex needs has increased (19). Concerns have 
been raised in both the US and the UK regarding healthcare in general, but 
also regarding the quality of care in primary care (19,21) and physicians in 
primary care in both Sweden, the UK, and the Netherlands perceived that 
quality of care has gotten worse during the past three years (19).  

From a staff perspective, working in primary care can be a challenge as the 
care chains can involve several responsible authorities and care providers 
(18), and the patients have often several medical conditions that need to be 
considered (22). Working in primary care has been considered most varied, 
with few physical demands and high cognitive demands (23), in the Swedish 
primary care system the working conditions have been described as poor 
(24,25). Moreover, working as a physician in the primary care in UK, Ger-
many, and Sweden was perceived as highly stressful, though this was not the 
case in Canada, Australia, and the Netherlands (19). 

Lean 
Toyota Production System (TPS) or Lean originated from the car company 
Toyota in Japan. Around 1945, the company needed to improve both its qual-
ity and efficacy with the available resources, and that is where their Lean 
journey began (2). Later Lean became a success, as Toyota managed to pro-
duce cars high in quality and to become a successful car manufacturer. Lean 
thereby spread world-wide. Especially the book “The Machine that Changed 
the World” (26), published in 1990, facilitated its spread.  

Lean has been described as having both a practical and a philosophical side 
(27). The practical side can involve, for instance, problem-solving, detecting 
and reducing waste through value stream mapping (28,29) and working in a 
standardized manner (30). In Grove et al.’s (27) study, based on observations 
and interviews, 14 staff were included with different professions from several 
units in primary care in the UK, Lean was illustrated as an iceberg. They 
claimed that the practical side of Lean can be likened to the visible top of an 
iceberg and that the philosophical side, which is much larger than the top, lies 
below the surface. They described that the philosophical side involves, for 
instance, having a shared vision, a strategy for Lean implementation, Lean 
training for staff, leadership and continuous improvements throughout the 
organization. Furthermore, they claimed that the philosophical side of Lean is 
essential and more challenging to implement, prior to implementing the prac-
tical side. However, the practical side is often implemented in favor of the 
philosophical side (27).  
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No uniform definition of Lean exists (31–34), however, the present thesis 
relies on the often-cited description of Lean offered by Liker (2). In Liker’s 
(2) description of Lean, the customer are most important, indicating that all
activities are steered by customer needs and satisfaction. Respect for people
in and connected to the organization is also included in Liker’s description.
Liker’s (2) description is based on 14 Lean principles, categorized in a 4P
model: Philosophy, Processes, People and partners, and Problem-solving.
Philosophy involves having long-term thinking, although this can cost more
in the short term. All staff are involved in striving for a shared goal. The
focus is on customers and bringing them value from their perspective, though
value should also be created for the organization and society as a whole.
Processes concerns, e.g., standardization, reducing waste and creating flow in
processes, with the aim of increasing quality and efficiency. Reducing waste
involves reducing activities that do not add value to the customer, from the
customer perspective. Examples of waste are defective products, excessive
motion, waiting time, unstructured workplaces and ignoring staff creativity.
The third P, People and partners, involves respecting and encouraging people
connected to the organization. All staff are to be aware of what brings value
to the customer from the customer perspective. Working in teams are funda-
mental, for instance, Lean can be learned through teamwork. Lastly, Prob-
lem-solving can be done within the teams by finding the root cause of any
problem. The work situation and processes are continuously improved in an
effort to improve quality and customer satisfaction. Staff are to be included in
evaluations, decision-making and development of their workplace. Decisions
are to be based on consensus (2).

There are other often-cited descriptions of Lean, however, not selected for the 
thesis, as they were deemed less suitable to the context. For instance, Wom-
ack et al.’s (26) description was not selected because it only involves human 
resources to a limited extent (35); this can also be said of Shah and Ward’s 
(29) description, which also lacks a long-term philosophical perspective.
Spear and Bowen’s (36) description focuses largely on industry and the oper-
ational aspects of Lean.

Another reason for selecting Liker’s description is the communalities it has 
with healthcare. For instance, having the patient in focus and the relationship 
is built on respect, which is, in the healthcare, regulated in the law, stating 
that the healthcare system is to respect individual patients, all of whom have 
equal value (37). Having focus on the patient is also described in the recog-
nized framework concerning person-centered care offered by McCormack 
and McCance (38) which also describes the primacy of respect for the indi-
vidual (38). Person-centered care involves having a holistic perspective 
where the person, his/her experience and needs are placed in the center, be-
fore the actual diagnose or symptoms. Relationships are to be built on re-
spect, trust, and understanding, striving for equality and ensuring that the 
individual feels he/she is valued. The person’s autonomy is to be encouraged, 
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and the nurse must strive to enable the patient to live as he/she wants to live, 
regardless of diagnoses and symptoms (38). Person-centered care is a recog-
nized concept included in policy documents in the World Health Organiza-
tion and in the healthcare in various countries, for instance, in the US, the 
UK, Australia, Sweden and Norway (39). The notion that respect for the 
individual is essential also applies to the well-known Nursing Process Theory 
proposed by Ida Jean Orlando (40). The theory describes the importance of 
the relationship between the nurse and the patient, as this relationship helps 
and guides the nurse in efforts to meet patients’ needs (40).  

Liker claimed that, to achieve set goals, all principles need to be adopted 
throughout the organization, involving all staff. In this doctoral thesis, the 
extent to which this is achieved is called Lean maturity.  

Lean in healthcare 
Implementations of Lean in healthcare varies; the most common approach 
has been to implement improvement work (41–43), value stream mapping 
and standardization (42,43). In Ulhassan et al.’s (44) longitudinal study in 
Sweden, three different Lean implementations at one hospital were followed. 
Although the study had few participants, it can illustrate aspects of a Lean 
implementation. For instance, on two wards, all staff received a two-day 
training in Lean led by an external consultant. The third ward trained with 
internal Lean coaches only. All wards implemented value stream mapping, 
but concerning continuous improvements and visual management, only one 
ward implemented and sustained these aspects of Lean. All three wards im-
plemented 5S, which involves, for instance, organizing the workplace with a 
view to achieving efficiency and eliminating waste. Moreover, the work on 
all three wards was redesigned, entailing introduction of joint working sta-
tions for nurses and physicians and trolleys with laptops for licensed practical 
nurses. Visualization was also introduced, which on two wards meant using 
colored magnets to indicate patient status. Teamwork was introduced on all 
wards (44).  

However, to interpret studies of Lean, but also when implementing Lean, the 
cultural differences need to be considered, as different outcomes can be re-
ported even when the same Lean aspects are implemented (45,46). Besides 
cultural differences, the varied outcomes from a Lean implementation can 
also be explained by the fact that different aspects of Lean had been imple-
mented, for instance, the philosophical side of Lean can be challenging to 
duplicate, as views on how to run an organization may differ both across 
organizations and countries (45). In one review, outcomes of Lean implemen-
tation were improved productivity and cost efficacy (34). Other studies have 
reported decreased waiting times (47,48), decreased mortality, faster recovery 
among patients (47,49), increased number of treated patients (50,51) and 
improved patient safety (28,48).  
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According to Leijen-Zeelenberg et al.’s (52) study at an outpatient clinic in 
the Netherlands, when Lean was implemented, staff perceived that some 
routines did not improve, whereas the routines around waste reduction did 
improve. Other findings from their study were that staff participation and 
autonomy decreased slightly, while organizational communication improved 
following the Lean implementation (52). A case study in primary care in 
Sweden, involving Lean implementation and patient satisfaction, was con-
ducted by Poksinska et al. (53). They interviewed 15 staff with different 
professions at two units regarding their Lean implementation, and analyzed 
data from a nationwide database on patient satisfaction. They found, for in-
stance, that continuous improvement, standardized work, visualization of 
achievements and methods for sustaining Lean were implemented. The staff 
felt the patient perspective was not often used when determining what was 
valuable, in favor of the staff perspective on what was considered waste. The 
staff felt their satisfaction had increased and their stress had decreased due to 
Lean implementation. The Lean implementation in the study were considered 
successful with regard to efficiency. The patient satisfaction did not increase 
at the primary care units working with Lean compared with those units not 
working with Lean (53).  

Regarding Lean and staff, one review showed that, in Sweden, when Lean 
was implemented in healthcare, optimistic outcomes were seen for staff 
health and working conditions (54). To better understand the impact Lean 
may have, it is valuable to determinate the level of Lean maturity using an 
instrument that covers a complete description of Lean, such as Liker’s de-
scription. Especially as Lean implementations often can be characterized by 
arbitrary inclusion of different aspects of Lean (34,41,43).  

According to reviews, most studies of Lean have been conducted at hospitals, 
while fewer have concerned Lean in primary care (34,43). Moreover, both 
empirical studies and reviews have reported that there is a lack of research on 
outcomes such as staff engagement (55), staff health and working conditions 
(8,34,43,54,56), patient and staff satisfaction (34) and quality of care 
(31,34,42,43).  

Lean and quality of care 
Quality of care is a complex and multidimensional construct. For instance, 
Campbell et al. (57) described quality of care in terms of how accessible and 
effective healthcare is. Briefly, quality of care concerns, for instance, whether 
healthcare is available, affordable and knowledge based (57). Donabedian’s 
(58) definition of quality of care defines the construct in terms of structure,
processes and outcome. Structure involves, for instance, assessments of
where the care is provided. This may be the organizational structure, includ-
ing administrative and supportive systems, buildings, equipment and staff.
The processes may be specific therapies or the interaction between staff and
patients. Outcome refers to the result of the processes, e.g., patient flow,
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number of medical errors or patient-rated treatment outcomes. When as-
sessing and evaluating quality of care, different factors need to be considered. 
For instance, patient satisfaction may be more complex to assess and interpret 
than mortality, and factors such as time may influence the outcome. Some 
outcomes need time to mature if they are to be evaluated fairly (58).  
 
One review reported that how nurses in healthcare perceived their working 
conditions, job satisfaction and health was related to how staff perceived the 
quality of care (59). Herzberg's (60) two-factor theory describes that staff 
perception of performing a satisfactory job is important to their motivation 
and job satisfaction. The theory is based on two factors – motivational factors 
and hygiene factors – which can lead to work satisfaction or work dissatisfac-
tion, which in turn can impact production. Motivational factors include: the 
nature of the work itself, responsibility, possibilities to develop, and perfor-
mance. These factors, if satisfied, can motivate staff to work. The hygiene 
factors include: the company’s policies, the management, salary, job security, 
working conditions, social relationships at work, status, and private life. 
These factors cannot motivate staff, but they can cause dissatisfaction. Ac-
cording to Herzberg, work satisfaction can have an impact on production 
(60).  

Another perspective of quality of care is, in Sweden, to achieve and maintain 
quality of care by adhere to national guidelines for treatment and care of 
different diagnoses. All staff are supposed to adhere to these guidelines (61). 
Quality is also essential in Lean, and customer satisfaction shall according to 
Liker (2) be in focus throughout the organization. To achieve and maintain 
quality, for instance, standardizations are used that all staff are supposed to 
adhere to (2).  

Lean and well-being 
This thesis includes a well-being perspective. Here, this perspective includes 
staff members’ thriving, exhaustion, and musculoskeletal complaints. The 
term musculoskeletal complaints refers to experiencing pain and discomfort 
in various body regions.  

Lean and thriving  
Regarding thriving, Spreitzer et al. (62) suggested that it is a psychological 
state involving the individual’s sense of both vitality and learning. Vitality 
involves energy, which is when the individual feels pleasure and enthusiasm 
at work. Learning involves the knowledge and skills the individual needs to 
both perform at work and achieve personal goals (62).  
 
If only learning is perceived and not vitality, this may lead to energy drain 
and burnout; if only vitality are present, stagnation may occur (63). A person 
who has a sense of thriving will seek challenges, want to learn, develop and 
not be satisfied with doing the same thing in the absence of learning (63). 
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According to different studies may thriving vary over time, be dependent on 
context (64), and be spread from one individual to another (62); prerequisites 
for thriving include sleeping and eating well as well as having good exercise 
habits (63). Engagement may also influence thriving, as it is likely that en-
gaged staff will have a sense of thriving, as the two constructs have common-
alities that positively reinforce each other (65).  
 
At work, according to several studies, factors that have been shown to influ-
ence thriving can be the organizational climate, the culture (62), working 
conditions (62,63,66,67) and perceiving meaningfulness (63,66). For in-
stance, in healthcare, studies have shown that working conditions that en-
hanced thriving were leadership style (68), having access to power, opportu-
nities to development, information, support, resources and accomplishing 
work in a person-centered manner (69). Outcomes shown to be positively 
related to a sense of thriving were job satisfaction (63), health, job perfor-
mance and career development, whereas burnout was negatively related to 
thriving (63,64).  
 
In Lean, according to Liker (2), learning, growth and development are essen-
tial to staff, because it is staff members who are supposed to be engaged in 
Lean, the organization, innovation and continuous improvement processes 
(20). Learning is continuous in Lean, and multi-professional teams are often 
created to enhance learning and problem-solving (2). No studies looking 
specifically at Lean and thriving were found, however, it seems as though 
thriving is an important aspect to consider in research. 

Lean and exhaustion  
Emotional exhaustion was described in the well-known and often-cited study 
by Maslach et al. (70) as one of the three components in the psychological 
stress syndrome called burnout. Emotional exhaustion involves being ex-
tremely fatigued, with drained physical and emotional resources. The other 
two components in the syndrome are depersonalizing and reduced personal 
accomplishment (70). Depersonalizing involves having negative and cynical 
attitudes toward the work and creating a distance to the source of exhaustion. 
Having reduced personal accomplishment includes diminished feelings of 
achievements and competence (70,71). Emotional exhaustion is the core 
dimension of the construct (72).  
 
Regarding healthcare, studies have shown that staff from various settings 
have reported high levels of symptoms of burnout, including both nurses (73) 
and physicians (74). Meta-analyses have shown that the prevalence of burn-
out or exhaustion is high and worrying among both emergency nurses (75) 
and primary care nurses (76). Factors reported in studies, that may influence 
exhaustion, are working conditions (77,78), such as high work-load, high 
quantitative, mental or emotional demands, low support (79), work-family 
conflict, work overload, stress at work (80), time pressure, role conflicts, low 
decision latitude and poor collaboration with physicians (81). One study 
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reported that a protective factor in primary care is having a strong team cul-
ture (82).  

According to Liker, staff in a Lean organization are not to be overburden (2). 
However, few studies have been conducted on Lean and exhaustion or burn-
out. Nevertheless, Lindskog et al.’s (83) longitudinal study of Lean, involv-
ing 448 staff and managers in healthcare and municipal care, showed varied 
results as increased exhaustion was reported at one of the three participating 
organizations. Dellve et al.’s (84) study, based on staff at 21 hospital units, 
assessed operative managers’ perspectives on Lean and staff perspectives on 
their stress-related symptoms, showed a weak association between Lean 
implementation and stress (84). 

Lean and musculoskeletal complaints 
Regarding musculoskeletal complaints, a well-known definition of pain is 
provided by The International Association for the Study of Pain (IASP) (85) 
on their website, where pain is considered as “An unpleasant sensory and 
emotional experience associated with actual or potential tissue damage, or 
described in terms of such damage” (85). This definition claims that pain is 
subjective.  
 
Experiencing pain is common in Sweden; a national survey from 2015 
showed that 33% of participants reported having musculoskeletal complaints 
after work, at least one day a week (86); however, no information on the time 
perspective was provided. Among healthcare staff, the annual prevalence of 
musculoskeletal complaints involving the shoulders, neck and upper back 
was reported, in a review, to be between 35-45% (87). Cross-sectional studies 
have mostly reported higher annual prevalence values, but also some lower 
figures (88–90). Another review that included nurses in healthcare showed 
prevalence values ranging from 13% to 64% for shoulders, from 17% to 45% 
for upper back and from 44% to 59% for low back, however, whether the 
figures covered the past 12 months was unclear (91). A cross-sectional study, 
including hospital nurses, reported musculoskeletal complaints ranging in 
prevalence from 31% to 57% in the neck, shoulders, high and low back the 
past 12 months (89). In primary care, a cross-sectional study of Portuguese 
nurses conducted by Ribeiro et al. (88) reported that 63% had low back pain, 
followed by the neck (50%) and dorsal region (41%), the past 12 months.  
 
According to Toomingas et al. (92), risk factors for musculoskeletal com-
plaints are manual handling, bending and twisting and prolonged sitting, 
working conditions, age, gender, body mass index, stress and low education. 
Few studies on Lean and musculoskeletal complaints have been conducted in 
healthcare, however in other sectors Lean has been recognized in reviews as 
having the potential to contribute to musculoskeletal complaints among staff 
(93–95). In this thesis, pain and discomfort in body regions are termed mus-
culoskeletal complaints. 
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Lean and working conditions  
Working conditions are of interest in studies of Lean as it have been found 
that they can change after Lean implementation (44,96). One way to describe 
working conditions was provided by Bakker and Demerouti’s (97) job de-
mands-resources theory (JD-R), where working conditions are divided into 
job demands and job resources. Job demands may include working overtime, 
having poor environmental conditions, a high workload, and excessive emo-
tional demands and work pace (97). Job resources may including having role 
clarity, support, influence, recognition (98), autonomy, possibilities for de-
velopment, skill variety and performance feedback (97).  
 
The JD-R theory suggests dual processes, whereby job demands are linked to 
the outcome exhaustion and job resources are linked to motivation, engage-
ment and job performance (97). In addition, an interaction effect between job 
demands and job resources was suggested (97), which means that job re-
sources can buffer the effect of job demands (99,100), and high demands can 
be manageable if sufficient resources are available (101).  
 
Empirical studies have shown that having high job demands was related to 
improved job performance (102), but also to increased exhaustion (83,103–
105). Concerning job resources, different studies, both empirical and reviews, 
have reported that increased job resources lead to increased engagement 
(104–106), which in turn was positive for the organization (106,107). Further 
it has been proposed that having resources can lead to gaining more resources 
and to increased thriving (65). It has been suggested that improved working 
conditions may enhance thriving among healthcare staff (108). Working 
conditions have also been associated with quality of care (109,110), exhaus-
tion (111–113) and neck, low back and shoulder pain (114).  
 
Regarding working conditions in Lean studies, Leijen-Zeelenberg et al. (52), 
for instance, reported that staff at an outpatient clinic were more satisfied 
with communication in the organization after the Lean implementation than 
they had been before; however, they also perceived that autonomy and partic-
ipation had decreased slightly (52). Dellve et al.’s (84) study also investigat-
ed working conditions in a Lean setting including 21 healthcare units; they 
showed that comprehensive implementation of Lean resulted in improved 
working conditions. Working conditions reported to have changed after Lean 
implementation were increased involvement in decision-making (55), in-
creased influence, support, job control, possibilities to develop (115), re-
sources and predictability as well as decreased demands and work pace (84). 
Moreover, in one study, changes in the traditional hierarchical structures 
were reported, the reason being that Lean can lead to transference of deci-
sion-making and responsibility to more staff (96). Another study, from pri-
mary care showed similar results, Hung et al. (116) collected data through 
eleven focus group interviews with medical assistants and interviews with 
113 physicians and leaders at 10 primary care units. Their findings showed 
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that the Lean implementation was challenging for staff, as their work roles 
had changed and this had created confusion regarding authority and autono-
my (116). 
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Rationale for the thesis 

It has become common to implement Lean in healthcare, but it is unclear how 
much of Lean is adopted and whether Lean is associated with staff well-being 
and staff-rated quality of care. Research on Lean in healthcare is still in an 
early stage, and there is a lack of studies in primary care. In sectors other than 
healthcare, Lean is popular and has a long tradition, but evaluations of Lean 
in these sectors have shown varied but also adverse outcomes with regard to 
staff health and working conditions. Therefore, given that Lean is now com-
monly implemented in healthcare, including primary care, there is a need to 
examine how Lean may be associated with staff well-being, quality of care 
and working conditions.  
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Overall and specific aims 

The overall aim of the thesis was to describe the staff perspective on Lean 
maturity in primary care and to determine to what extent their ratings of Lean 
maturity are associated with their ratings of thriving, exhaustion, and muscu-
loskeletal complaints, as well as with their ratings of quality in primary care. 

The aim of Paper I, based on Liker’s description of Lean, was to further de-
velop Malmbrandt and Åhlström’s (117) instrument, which uses measures of 
staff perceptions of Lean maturity in a healthcare context. An additional aim 
was to describe and test the resulting instrument’s face validity, construct 
validity, internal consistency and stability.  

The aim of Paper II was twofold: (1) to describe Lean maturity in primary 
care using a questionnaire based on Liker’s description of Lean and observa-
tions and (2) to determine the extent to which Lean maturity is associated 
with quality of care measured as staff-rated satisfaction with care and adher-
ence to national guidelines to improve healthcare quality.  

The aim of Paper III was twofold: (1) to determine the prevalence of muscu-
loskeletal complaints among staff in primary care and (2) to determine to 
what extent Lean maturity could predict musculoskeletal complaints one year 
later. 

The aim of Paper IV was to examine the extent to which changes over time in 
Lean maturity are associated with changes over time in care-giving, thriving 
and exhaustion, as perceived by staff, with a particular emphasis on the ex-
tent to which job demands and job resources, as perceived by staff, have a 
moderated mediation effect. 
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Methods 

Design  
Paper I and II had a descriptive, correlational and cross-sectional design, 
while Paper III and IV had a longitudinal and correlational design, and Paper 
III was also descriptive. All four studies were based on web-survey data 
collected in 2015 (Paper I, III, IV) and 2016 (Paper II, III, IV) in a primary 
care setting. Interviews (Paper I and II) and observational data (Paper II) 
were also collected. See Table 1 for an overview of the different designs, 
samples, data collection and data analysis methods. 

Settings 
The studies in this thesis were mostly carried out in primary care. However, 
in Paper I, some staff who were involved in the Think-Aloud interviews 
worked at a unit at a private provider hospital. This hospital was located in 
one of the largest cities in Sweden and was recognized for its Lean adoption. 
All 52 primary care units within one county council in central Sweden were 
asked to participate; a total of 42 units agreed to participate, 38 public pro-
viders and 4 private providers. To increase the number of participating pri-
vate providers, a large private provider in Sweden with 85 primary care units 
nationwide was approached. This resulted in an additional 6 units agreeing to 
participate.  
 
The inclusion criterion for units to participate was that they had adopted Lean 
to some extent. At the public non-profit units within the county council, all 
managers were supposed to have attended a Lean training, and one expert in 
Lean was allocated to support the managers in their Lean implementation at 
the units when they needed it. No additional information was collected re-
garding when or how Lean was adopted. Most of the units were located in 
rural areas (30 units), fewer in urban areas (18 units). 

Sample 
In Paper I-IV, primary care staff with various professions were included. The 
inclusion criterion was that the staff had worked at the unit three months 
prior data collection. In Paper I, for the Think-Aloud interviews, a purposive 
sample of staff with various professions were recruited from primary care 
units as well as a hospital. For the observations in Paper II, two units with 
high Lean maturity and two with low Lean maturity, were selected. A pur-
posive sample of staff was recruited for the observations with the aim to vary 
in profession, age, and gender.  
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A convenience sample of staff was recruited for the survey (Paper I, II, III 
and IV). The responders in the surveys were predominantly women, and the 
most common profession was registered nurse. In Paper I, III and IV, the 
mean age was 50 years; in Paper II, the mean age was 51 years (see Table 2 
for participant characteristics). 

Table 1. Descriptions of Paper I-IV 
Paper Design Sample  Data collection  Data analysis  

I  A cross-
sectional, de-
scriptive and 
correlational 
design  

Think-Aloud 
interviews; n=12 
staff from differ-
ent units and 
professions. 
Survey; n=386 
staff working in 
primary care. 
(test-retest; 
n=43) 

Think-Aloud 
interviews and 
questionnaire 
(LiHcQ) 

Interview data 
were analyzed 
deductively, 
following 
Touangeau’s 
approach. Sur-
vey data were 
analyzed using 
confirmatory 
factor analysis 
and intra-class 
correlation for 
test-retest 

II A cross-
sectional, de-
scriptive and 
correlational 
design 

Survey; n= 298 
staff working in 
primary care. 
Observations; at 
4 units, n=6-8 
staff at each 
unit, in total 
n=28 staff 

Questionnaires 
(LiHcQ, SSC 
and NG) and 
observations 
(included also 
interviews and 
the use of a 
structured proto-
col) 

Survey data;  
Spearman’s 
correlation 
coefficient and 
multiple regres-
sion analysis 
using general-
ized estimating 
equations (GEE) 
models for 
binary data. 
Observations; 
deductively, 
qualitative con-
tent analysis 

III A longitudinal, 
descriptive and 
correlational 
design 

Survey; n= 260 
staff working in 
primary care, 
responded in 
2015 and in 
2016 

Questionnaires 
(LiHcQ and 
NMQ) 

Multiple regres-
sion analysis 
using GEE 
models for 
binary data. 
McNemar’s test 
and paired t-test 

IV A longitudinal, 
descriptive and 
correlational 
design 

Survey; n= 260 
staff working in 
primary care, 
responded in 
2015 and in 
2016 

Questionnaires 
(LiHcQ, 
COPSOQ II, 
SSC, Thriving 
scale) 

Intra-class 
correlation. 
Multiple regres-
sions analysis 
(Linear mixed 
models)  

LiHcQ, Lean in Healthcare Questionnaire; SSC, Staff Satisfaction with Care; NG, 
National Guidelines (study-specific questionnaire/items); GEE, generalized estimating 
equations; COPSOQ II, Copenhagen Psychosocial Questionnaire II; NMQ, Nordic 
Musculoskeletal Questionnaire 
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Table 2. Participant characteristics 

Paper I Paper II Paper III and 
IV 

Think-
Aloud  
inter-
views 

Sur-
vey 

Sub-
sample, 
test-
retest 

Survey Obser-
vations Survey 

T1 T2 
Total 
number of 
participants, 
n 

12 386 43 298 28 481 260 

Healthcare 
providers, n 
Participants 
at public  
non-profit 
healthcare 
units 

9 320 36 230 28 407 216 

Private  
provider 
healthcare 
units 

  3 66 7 68 - 74 44 

Gender, n 
Women 11 333 35 255 24 422 224 
Men 1 49 8 43 4 59 35 
Profession, 
n 
Registered 
nurses  4 150 20 121 13 181 101 

Physician 1 66 5 45 6 70 37 
Administrator 
and secretary 3 39 1 35 - 64 31 

Physiothera-
pist 2 41 8 37 3 47 30 

Licensed 
Practical 
Nurse 

- 25 2 17 6 45 24 

Social 
worker and 
psychologist 

- 35 2 24 - 41 21 

Manager 2 24 1 21 - 26 17 
Occupational  
therapist - 12 1 9 - 17 8 

Dietician - 2 2 1 - 3 1 
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Table 2. Continued 

 Paper I Paper II Paper III and 
IV 

 Think-
Aloud  
inter-
views 

Sur-
vey 

Sub-
sample, 
test-
retest 

Survey Obser-
vations Survey 

      T1 T2 
Age        
Mean (SD) 46 (10) 50 

(10) 48 (11) 51 (10) 51 (9) 50 
(10) 

51 
(10) 

Md (Q1-Q3) 
- 

51 
(43-
58) 

53 
(41-57) 

53 
(43-59) 

51 
(45-59) 

52 
(44-
59) 

53 
(44-
59) 

Years 
worked  
in the  
profession 

       

Mean (SD) 16 (13) 21 
(12) 18 (11) 21 (11) 24 (12) 22 

(12) 
22  

(12) 
Md (Q1-Q3) 

- 
20 

(10-
30) 

20 
(11-28) 

20 
(13-30) 

24 
(14-36) 

21 
(11-
31) 

20 
(13-
32) 

Years 
worked at 
the present 
unit 

       

Mean (SD) 10 (9) 9 (9) 7 (7) 9 (9) 9 (10) 9 (9) 9 (9) 
Md (Q1-Q3) - 5 (2-

13) 5 (2-12) 6 (3-13) 5 (2-
15) 

5 (2-
14) 

5 (3-
14) 

SD, standard deviation; Md, Median; Q1-Q3, quartiles; T1, time 1 (2015); T2, time 2 (2016). 
Regarding participants, profession, and gender, the numbers do not add up to the total  
number of participants in all columns, because some participants had multiple functions 
or because that information is missing. 
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Procedure 
Data were collected on four occasions; see Figure 1.  

 

 

Figure 1. Timeline of data collection. From the winter of 2015 (1) to the autumn of 2016 
(4) 

Think-Aloud, Paper I 
In Paper I, as no existing Lean instrument was suited to the study aim, there 
was a need to further develop an existing instrument. Malmbrandt and Åhl-
ström’s (117) instrument was selected for further development. Their instru-
ment consists of 28 items with response alternatives as a maturity level in the 
form of statements ranging from low Lean maturity (1) to high Lean maturity 
(5). When comparing the items with Liker’s 14 Lean principles, there were 
missing items for the 8th, 11th, and 13th Lean principles. For this reason, 
new items specific to these principles were developed, initially by Kal-
tenbrunner, as well as discussed and finalized with the second co-author, who 
has experience in Lean, and thereafter discussed and approved by all authors 
in Paper I. The completed prototype consisted of 31 items.  
 
A translation was conducted by MK followed by a back translation carried 
out by a professional bilingual translator. Thereafter, all authors were in-
volved in discussions regarding discrepancies between the translated ver-
sions, in collaboration with the translator (118).  
 
To contextualize and validate the prototype, Think-Aloud interviews were 
conducted. For this, seven units – both hospital and primary care, public non-
profit and private providers – were recruited. Twelve staff were recruited, 
eleven of whom were women; the mean age was 46 years (SD 10) and their 
respective professions were registered nurses, managers, physicians, physio-
therapists and administrators/secretaries. The Think-Aloud interviews were 
conducted during January and February 2015 by Kaltenbrunner; the setting 
was a private room selected by the participant. Prior to the Think-Aloud 
interviews, participants were instructed on how the Think-Aloud interview 
would be conducted, and during the interviews, participants were encouraged 
to “think aloud” when reading the items (119) in the Lean in Healthcare 
Questionnaire (LiHcQ) prototype. See Figure 2 for a flowchart of the Think-
Aloud process.  
 
Two rounds of interviews were conducted. The first Think-Aloud round 
included seven participants, the second round involved five other partici-
pants. Throughout the interviews, in both rounds, when participants hesitated 
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or reacted in some way to the text, they were asked, for instance, “What are 
your thoughts about the text?” Based on the participant’s comments after 
both the first and second Think-Aloud round the LiHcQ prototype was ad-
justed. The Think-Aloud procedure was terminated after two rounds as no 
new information was revealed. All interviews were audiotaped and tran-
scribed verbatim. 

 

 

Figure 2. Flowchart of the Think-Aloud process, Paper I. LiHcQ, Lean in Healthcare 
Questionnaire 

Survey, Paper I-IV  
In all four papers, data were collected using a web-based questionnaire. Two 
reminders were sent, and thereafter non-responders received a paper version. 
In the survey, the web-based questionnaire was sent to staff members on two 
occasions: time (T) 1 was in the spring of 2015, and T2 was 12 months later, 
in the spring of 2016. The same questionnaire was distributed at T1 and T2.  
 
In Paper I, data from the survey at T1 were used. The response rate was 46% 
(481 of 1040 eligible staff members), though only n= 386 staff were included 
in the analyses because they had responded to at least 50% of the LiHcQ 
items. When conducting the confirmatory factor analysis (CFA), it is com-
mon to only use complete data (120); for this reason, only 243 participants’ 
data were analyzed. For the test-retest analysis, the retest was sent to partici-
pants three weeks after participants responded to the first test.  

For Paper II, data from the survey at T2 were used. The number of eligible 
staff was 850; of those, 351 responded and 30 were discarded because they 
had not completed the LiHcQ; this sample was used for descriptive analyses. 
In the analyses of correlations, 298 staff were included because they had 
responded to ≥ 50% of the Lean items. 

In Paper III and IV, data from the survey at both T1 and T2 were used. In-
cluded were those who had responded at both T1 and T2, which amounted to 
n= 260 staff at 46 units. However, in Paper III, only data from T1 were also 
used in the analysis. 

 

Observations, Paper II 
Regarding the observations in Paper II, they aimed to illustrate the 4Ps in 
Lean. The units selected for observations were the two units that were high in 
Lean maturity and the two low in Lean maturity, based on staff rating in the 
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LiHcQ. Staff asked to participate in the observations at these units made up a 
purposive sample, varying in profession, age and gender. At each unit, 6-8 
participants were observed by MK shadowing each participant; in total 28 
participants were shadowed. Most participants were women (n=24), and 
about half were registered nurses (n=13). Each participant was observed for 
about four hours; this included observation, use of a structured protocol, 
taking field notes, asking the participant questions and receiving spontaneous 
comments from the participant, which were recorded on an MP3 player. In 
total, 97 hours of observation and 5.5 hours of interviewing were collected.   

Instruments 
All questionnaires in the papers used staff ratings. The same questionnaire 
was distributed in 2015 and in 2016 and included demographic data such as 
age, gender, profession, years worked at the present unit and years worked in 
the profession. Ratings of the LiHcQ and the study-specific questionnaire of 
adherence to National guidelines (NG) reflected the situation on their entire 
unit, whereas all other instruments used reflected how they perceived their 
own situation. The questionnaires included in Study I-IV are presented in 
Table 3. 

Table 3. The instruments used in Paper I-IV and Cronbach’s alpha for the instruments in 
each paper 
Used in 
paper 
 

Measured variables Instrument  
 

I, II,  
III, IV  
 

Lean maturity 
 

Lean in healthcare questionnaire (LiHcQ) (121) 
(α = for the total LiHcQ scale, ranged from 0.92 
to 0.93) 

II, IV 
 

Quality of care 
 

Staff satisfaction with given care (SSC) (122) 
(α = 0.90 and 0.91) 

II 
 

Quality of care 
 

Study-specific instrument of staff adherence to 
National guidelines (61) (α =0.94) 

III Physical pain and/or 
discomfort  

Nordic Musculoskeletal Questionnaire (NMQ)  
(123) 

IV Learning and vitality Thriving scale (64) (α = 0.90) 
IV 
  

Exhaustion  
 

Copenhagen Psychosocial questionnaire 
(COPSOQ II) (124) (α =0.90) 

IV 
  

Job demands and job 
resources 
 

Copenhagen Psychosocial questionnaire 
(COPSOQ II) (124), job demands (α = 0.89) 
and job resources (α = 0.89) 

α, Cronbach’s alpha  

The Lean in Healthcare Questionnaire (LiHcQ), used as the independent 
variable in all papers, assessed the staff perspective on Lean maturity at the 
unit. The 16-item questionnaire includes the four factors philosophy (three 
items), processes (six items), people and partners (three items) and problem-
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solving (three items). Response alternatives were in form of statements. The 
participants responded by selecting one statement ranging from 1, indicating 
low maturity, to 5, indicating high maturity. The total score for the instru-
ment – the sum of all scores in the instrument – was used. The possible total 
scores ranges from 16 to 80. The psychometric properties of the LiHcQ were 
generally acceptable, see Paper I. 

Staff satisfaction with given care (SSC) assessed individual satisfaction with, 
e.g., the treatment, emotional engagement and support given to the patient. 
The questionnaire included 9 items, though in this thesis only 8 were includ-
ed. The excluded item concerned satisfaction with physical care (e.g., dress-
ing or intimate care), which primary care staff are only involved in to a lim-
ited degree. The response alternatives range from 1 (not at all) to 7 (very high 
degree). Higher scores indicate higher level of satisfaction with given care. 
The reliability of the scale has been shown to be satisfactory (122).  

Adherence to national guidelines was assessed using a study-specific ques-
tionnaire based on the Swedish National Guidelines (61). In total, 13 items 
address the national guidelines for patients with, for instance, different cancer 
diagnoses, stroke and diabetes and captured whether staff fully adhered to the 
guidelines. Response alternatives range from 1 (strongly disagree) to 5 
(strongly agree). Higher scores indicate higher level of adherence to national 
guidelines.  

For assessment of musculoskeletal pain and/or discomfort, the NMQ was 
used. The questionnaire is divided into two parts, in the first part, items con-
cern musculoskeletal complaints during the past 12 months and 7 days in-
volving nine body regions (cervical, shoulders, dorsal, lower back, elbow, 
wrist/hand, thighs, knees and ankles/feet); additional items cover issues asso-
ciated with the complaints; 23 items were used in Paper III. Weight and 
length were also included. Response alternatives were, for instance, “yes” 
and “no,” and regarding the duration of musculoskeletal complaints, the re-
sponse alternatives were on a numerical scale 1 (0 days) to 5 (every day). 

The 10-item Thriving scale was used to assess participants’ experience of 
their sense of thriving at work (64). The scale consists of two factors: learn-
ing and vitality. Each factor includes five items. The response alternatives 
range from 1 (strongly disagree) to 7 (strongly agree), where 7 indicates the 
highest level of thriving at work. The mean score for the scale was used (64).  

Staff ratings of their emotional exhaustion was measured using the burnout 
index (four items) in COPSOQ II (124), which originates from the Copenha-
gen Burnout Inventory (125). The response alternative ranged from 1 (all the 
time) to 5 (not at all). The scores were recalculated to values from 0-100, 
where high scores indicate high levels of exhaustion; the mean score for the 
scale was used (126). The COPSOC II, which also was used when assessing 



22 

working conditions in Paper IV, is an often-used and valid instrument 
(124,127,128). 

Staff perceptions of their working conditions in the form of job demands and 
job resources were assessed using COPSOQ II (124). With inspiration from 
Bakker and Demerouti (98,129), two indices were developed to capture job 
demands and job resources. Job demands included 19 items: quantitative 
demands (four items), work pace (three items), emotional demands (four 
items), cognitive demands (four items) and role conflict (four items). Job 
resources included 31 items: influence (four items), possibilities for devel-
opment (four items), quality of leadership (four items), social support from 
colleagues (three items), social support from supervisors (three items), pre-
dictability (two items), recognition (three items), role clarity (three items), 
mutual trust between employees (three items) and variation (two items). 
There were often five response alternatives, e.g., from 1 (always) to 5 (nev-
er/hardly ever), from 1 (to a very large extent) to 5 (to a very small extent), 
and from 1 (all the time) to 5 (not at all). The scores were recalculated to 
values from 0 to 100, high scores indicating higher levels of job resources 
and demands. The mean score was used for the indices (126).  

Data analysis 
Qualitative analysis  
The interviews and observations conducted in Paper I and II were approached 
deductively. Data from the interviews (Paper I and II) were recorded to create 
MP3 files and transcribed verbatim; data from the field notes and protocol 
(Paper II) were transferred into a Word document.  
 
In Paper I, the data were categorized following Touangeau’s (130) approach 
to handling Think-Aloud data. He recommended organizing responses and 
comments in the following categories: comprehension, retrieval, judgement 
and response. The category comprehension involves the understanding of 
words and phrases. Retrieval concerns difficulties in responding, which can 
depend on the information needed to respond not being available. Judgement 
involves whether there are any problems in making a judgement and thus in 
responding. Response concerns whether there are problems in selecting a 
response option, for instance if the respondent wants to respond in between 
two given response alternatives. Based on the outcome of the categorization, 
the LiHcQ prototype were adjusted by Kaltenbrunner, followed by discus-
sions among all authors until consensus was reached regarding the adjust-
ment.    

In Paper II, qualitative content analysis (131) was used. To get an under-
standing of the data in Paper II, the data were read several times and thereaf-
ter the meaning units were identified, condensed and categorized based on 
Liker’s (2) 4P model. To enhance trustworthiness, the analysis process were 
continuously discussed with the last author, in addition, the third author were 
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involved in reading and commenting on the categorized observation data  
(131).  

Statistical analyses  
In Paper I and II, statistical analyses were conducted using IBM SPSS Statis-
tics, version 22, and in Paper III and IV, version 24 was used. In addition, in 
Paper I, a confirmatory factor analysis was performed using AMOS, and in 
Paper IV, the program MLmed (132) was used to estimate moderated media-
tion effects and RMediation (133) for estimating mediation. Descriptive sta-
tistics were used for demographic data, when describing Lean maturity in 
Paper II and III, and when describing musculoskeletal complaints from body 
regions in Paper III.  
 
In all papers, Cronbach’s alpha was used when testing for internal consisten-
cy. Intra-class correlation coefficients (ICC) with 95% confidence intervals 
(CI) were used in Paper I to evaluate stability, namely test-retest reliability in 
the LiHcQ. In Paper II and IV, ICC was used for identifying clustering ef-
fects.  
 
In Paper II, III and IV, missing data were handled by carrying out multiple 
imputation (MI) (134). MI was set to produce five new datasets along with 
the original, thereby the provided results consisted of six different outputs. 
Pooled results are also provided; these are based on the combined results 
from all five MI datasets. The results provided in all datasets were regression 
coefficients, 95% Confidence Intervals (CI), p-values and odds ratios (OR). 
For the pooled results, standard deviations (SD) or ORs could not be obtained 
and were therefore presented based on the five imputed datasets, when re-
porting results and when suitable. Statistical significance in all four papers 
was set at a p-value <0.05, and 95% CIs were used to describe precision of 
estimate.  

In Paper I, the LiHcQ was tested for construct validity with a confirmatory 
factor analysis (CFA). The parameters selected to assess the construct validi-
ty were Chi-square test, the Root Mean Square Error of Approximation 
(RMSEA), the Comparative Fit index (CFI) and the Standardized Root Mean 
square Residual (SRMR), as recommended by Kline (135). These parameters 
estimate, for instance, how well the hypothesized relationship between in-
cluded variables corresponds to the observed relationship (120) and compare 
the theory model with the sample covariance matrix to a null model where all 
variables are uncorrelated (120). 

In both Paper II and III, generalized estimating equations (GEE) models for 
binary data were employed. GEE accounted for the correlational nature of 
data within the units. In Paper II, because SSC and NG were not normally 
distributed, they were dichotomized based on median values. Further in Paper 
II, two GEE models were tested for each outcome; in the first model, the 
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independent variable was the total scale using all items in the LiHcQ, and in 
the second model, scores from each of the 4P factors were used instead. The 
dependent variables were staff-rated satisfaction with their given care and 
their perception of adherence to national guidelines. Also in Paper II, bivari-
ate correlations between the variables were analyzed using Spearman’s corre-
lation coefficient. 

In Paper III, based on the longitudinal data, four GEE models were tested. In 
all four models, musculoskeletal complaints (shoulders, neck, and low back) 
at T2 was the dependent variable, and the control variables were gender, 
BMI, and age, divided into quartiles. In the first model, the total score of all 
items in the LiHcQ at T1 was used as the independent variable. The second 
model was like the first model, but musculoskeletal complaints (shoulders, 
neck, and low back) at T1 were added as an independent variable. In the third 
model, instead of a Lean total score, the independent variable was the 4Ps 
and the dependent variable was musculoskeletal complaints (shoulders, neck 
and low back) at T2. The fourth model was like the third, but musculoskeletal 
complaints (shoulders, neck and low back) at T1 was added as an independ-
ent variable. To estimate differences over time, McNemar’s tests and paired 
t-tests were used.  

In Paper IV, multiple regression analyses were conducted on multilevel and 
repeated-measures data. As the structure of the data was nested and included 
repeated measures, the program MLmed was used to estimate moderating 
mediation effects (132). However, the program could only handle two levels, 
and the data consisted of three. The clustering of individuals within units was 
discarded, as the ICC values were small at this level. Because the program 
cannot handle the pooled dataset from the MI data, the fifth dataset was se-
lected for analysis. Control variables included were gender and years worked 
in the profession, as these were statistically significant in each model; the 
non-significant variables were not included. The index of moderated media-
tion was used as a quantification of the moderated mediation (136). Confi-
dence intervals (CIs) were obtained using a Monte Carlo method (132). For 
the additional analyses of mediation only, a linear mixed model (LMM) was 
employed (137); subsequently, the values were analyzed in the program 
RMediation. In all models, random intercepts with repeated measures were 
used because the data were longitudinal and clustered within units. A com-
pound symmetry covariance structure was employed. Estimates of the stand-
ard errors and construction of 95% CI were obtained using the distribution of 
the product method in the RMediation program (133). 

Further, in Paper IV, using a histogram, the residuals were visually inspected 
and showed no major deviations from a normal distribution. A linear regres-
sion analysis was conducted including all variables in T1 that showed no 
indications of multicollinearity. A sensitivity analysis was also conducted on 
a dataset where MI was conducted for all missing data and on a dataset where 
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those responded to fewer than 50% of the items were excluded, and the rest 
of the participants’ missing data were replaced using MI. 
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Ethics  

All studies in the thesis have been approved by the Regional Ethical Review 
Board in Uppsala (Reg. no. 2014/525 and 2014/525/1), and all participants as 
well as patients have given their informed consent. During the research pro-
cess, ethical principles have been considered and the Swedish legislation on 
research on human subjects has been followed (138). Participants were in-
formed that their participation in the studies was voluntary and that they, at 
any time and without explanation, could end their participation. All partici-
pants were also assured confidentiality and gave their informed consent. 
Concerning the qualitative data, written information on the study, contact 
information, and confidentiality were given beforehand to each participant; 
they also gave their written informed consent prior the data collection. For 
the quantitative data, information was given on the first page in the question-
naire; returning the questionnaire was considered consent. During the inter-
views in Paper I, the participants decided where the interviews would be 
held. In Paper II, while observing, the researcher held the interviews when no 
other staff members or patients were nearby. Data and materials collected 
were stored so that no unauthorized person had access to them. All data in the 
questionnaire study were coded, and to make it impossible to identify indi-
viduals, the results were presented at the group level.  
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Results 

Paper I, development and testing an instrument for staff-
rated Lean maturity 
Malmbrandt and Åhlström’s (117) 28-item instrument was selected for fur-
ther development. When comparing their items with Liker’s 14 Lean princi-
ples, three Lean principles were missing. In this way, new items covering to 
these principles were developed, and the completed LiHcQ prototype con-
sisted of 31 items. The prototype was thereafter contextualized and validated 
using Think-Aloud interviews (TA). Two rounds of TA were conducted and 
based on the comments in each TA, the prototype was adjusted. Most altera-
tions concerned changing words and phrases to everyday words and rephras-
ing sentences, as well as reducing the number of items. When reducing the 
items, care was taken to ensure that all principles that had to be represented in 
the LiHcQ were represented. The results from this phase showed that the 
LiHcQ was contextualized to healthcare and that the face validity was ac-
ceptable. The prototype was now called LiHcQ and consisted of 16 items, 
each of which had five response alternatives in the form statements con-
structed to assess maturity levels.  

The second phase in Paper I concerned evaluating the LiHcQ with regard to 
construct validity, internal consistency and stability, where the results (Table 
4) showed generally acceptable psychometric properties for the LiHcQ.   
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Table 4. Results from assessments of psychometric properties for the LiHcQ   

Psychometric 
assessments 

 Results  Recommended values 
according to different 
authors  

Construct vali-
dity (CFA1) 

Chi-square 221,625, d.f.7= 95,  
p< 0.001  

the p-value > 0.05 (120) 

 Relative 
Chi-square 

2.33 < 3 (120) 

 RMSEA2 0.07 (90% CI8 0.06 
to 0.09) 

< 0.08 (120) 

 SRMR3 0.048 < 0.5 (135) 

 CFI4 0.93 > 0.90 (120) 
Stability ICC5 for 

each of the 
4P6 

From 0.77 to 0.88 Poor; <0.40, fair; between 
0.40-0.59, good; between 
0.60-0.74, excellent; ≥ 0.75 
(139) 

Internal consi-
stency 

Cronbach’s 
alpha  
coefficient 

LiHcQ9; 0.93.  
All 4P > 0.70, 
except for people 
and partners; 0.60 

> 0.70 

1Confirmatory factor analysis 2Root Mean Square Error of Approximation 3Standardized 
Root Mean square Residual 4Comparative Fit index 5Intra-class correlation coefficients 
6Philosophy, processes, people and partners, and problem-solving 7Degrees of freedom 
8Confidence intervals 9Lean in Healthcare Questionnaire  

Paper II, Lean maturity and staff-rated quality of care  
The focus in this section is on contrasting high Lean maturity (responses on 
maturity levels 4 and 5) and low Lean maturity (responses on maturity levels 
1 and 2), based on survey data. The quotes and illustrations of Lean maturity 
were based on observations (Table 5).  

The results showed that staff-rated Lean maturity, based on both total score 
and the 4Ps, varied at the units. In addition, intra-class correlation coefficient 
(ICC) values for clustering effects within units regarding the 4P ranged from 
0.22 to 0.25, indicating that the rates varied among the staff at the units. The 
highest Lean maturity among the 16 items was found for developing and 
adherence to routines (item 7(I7)), as 56 percent rated maturity levels 4-5, 
meaning, i.e., that staff members considered themselves to be highly skilled 
in developing, updating and adhering to routines, and that most teams had 
routines. The second highest Lean maturity concerned that staff members 
considered themselves to be highly skilled at describing value from the pa-
tient perspective (I5); 48 percent rated maturity levels 4-5, indicating, i.e., 
that most of the staff members considered themselves to be skilled in seeing 
and describing the processes at the unit and in identifying their value for the 
patients. The lowest Lean maturity was found for having a change agent at 
the unit (I4); 81 percent rated maturity levels 1, indicating that the staff 
members considered there was no such person at the unit, or 2. The second 
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lowest maturity of all items concerned staff having contact with partners and 
suppliers (I16), as 61 percent rated maturity level 1, meaning that the staff 
members had no contact at all with partners and suppliers, or 2, meaning that 
some of the staff members had contact with partners and suppliers.  

Based on the observations, concerning Philosophy, it was revealed at all four 
units that staff felt their first-line managers often communicated goals. Re-
garding Processes, even though routines were high in maturity based on sur-
vey data, the observations revealed that staff also perceived there was a lack 
of routines and that they were not always easy to find. For some routines, 
such as hygiene routines and refilling trolleys, staff perceived the adherence 
to be low. Regarding People and partners in the survey, staff rated that the 
Lean maturity was low regarding having contact with partners and suppliers. 
During the observations, it appeared that some staff perceived difficulties 
collaborating with suppliers; they mentioned difficulties in influencing the 
suppliers and that the delivery times could be long. Through the observations, 
it was revealed that staff worked in teams, and multi-functional teams were 
put together based on the patients’ needs. Staff also perceived that their first-
line manager respected them and showed interest in their opinions. Concern-
ing Problem-solving, the observations revealed that daily board meetings 
were held with varying content, at all units. One unit had two centrally placed 
boards; daily meetings focused on discussing problems and improvements. 
The same units had a list in each room where problems were to be written 
down, to be brought up at the next meeting.  

Additional results of the observations, not reported in Paper II, showed that 
interruptions occurred at all units. Interruptions in the consultations or when 
staff needed to retrieve supplies or similar during the consultation occurred to 
a lesser extent at the units highest in Lean maturity than at the two units low-
est in Lean maturity. Also, the distance to retrieve supplies and similar was 
shorter at the units highest in Lean maturity than at the units low in Lean 
maturity. Supplies placed in, for instance, treatment rooms or cupboards were 
more organized and structured at the two units highest in Lean maturity than 
at the two units lowest in Lean maturity. 
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Table 5. Quote related to each of the 4P 

Dimension Context Quote 
Philosophy The participant was asked wheth-

er shared goals were expressed 
by the first-line manager and 
whether the communicated goals 
were important and relevant for 
the participant. The response also 
illustrates that the participant was 
confident that trust supports accu-
rate decisions 

“Yes, for sure, for sure, they are 
(the goals). And we have these 
performance related payments 
and that’s kind of […] at the 
moment it’s, for instance,  home 
visits by health visitors from the 
baby clinic and that’s because 
it’s important, they (the 
healthcare trust) think, to get it 
underway, that routine, and well 
you get extra money too” 

Processes The quote considers routines, 
whether the participant knew if 
there were any routines for the 
work tasks he/she conducted  

“Well, I think we have written 
routines somewhere here, but I 
don’t know where they are. 
When it comes to typical wound 
dressings and things like that, 
then we use the document 
developed by the trust or The 
Handbook for Healthcare, or 
there are a lot of routines on the 
intranet. But, regarding (rou-
tines) for a workday, I don’t 
know where they are. If I need 
them I’ll find them” 

People and  
partners 

The participant was asked wheth-
er the first-line manager listened 
to and respected staff and their 
problems, ideas and questions. 
The quota also illustrates that all 
staff helped each other in efforts 
to meet the patient’s needs
  

“Yes, definitely! She/he always 
listens, and if you go to her/him 
and need some help or infor-
mation you get a pretty quick 
answer, she/he looks it up at 
once. It’s almost like a family 
here I think, everyone, every-
body helps each other, you can 
ask anybody and everybody just 
helps, it’s great” 

Problem- 
solving 

The quote illustrates how prob-
lem-solving can be conducted. 
First, the participant describes 
how one aspect of problem-
solving was improved when a 
visual management board was 
implemented. The information 
board showed one month, and the 
colors made it easy to see wheth-
er work was in generally satisfy-
ing, and it highlighted issues or 
problems of importance for con-
tinuous improvements in care 
processes 

“We just got a visual manage-
ment board with green, yellow, 
red and orange, colors you can 
fill in. Well, green is good things 
and red means that some dis-
turbing patient harm has oc-
curred. It’s a kind of assessment 
of how we do our work. This is 
all new, earlier we just talked 
about it, now 
it is more graphic” 

The column “Context” gives a description of the background to the quote.  
Table 5 is an original table used with permission from the publisher 



31 

In the bivariate correlations, Lean maturity from a staff perspective, based on 
LiHcQ total score, was positively associated with staff satisfaction with given 
care (rs 0.19, p=0.002) and with staff-rated adherence to national guidelines 
to improve healthcare quality (rs 0.39, p<0.001). The 4Ps were also positively 
associated with both staff satisfaction with given care (p< 0.001 to 0.040) as 
well as with staff-rated adherence to national guidelines to improve 
healthcare quality (p<0.001 for all 4P). 

Confirmations of the bivariate correlations were given through the GEE 
models in both the original dataset and the MI datasets. Based on the MI 
datasets, the LiHcQ total score was positively associated with staff satisfac-
tion with given care (p<0.001), the lowest odds ratio in the 5 MI datasets was 
1.044, where the highest was 1.045 (CI was not received as it was based on 
the MI datasets), and with staff-rated adherence to national guidelines to 
improve healthcare quality (p< 0.001), the odds ratio were 1.063 for all 5 MI 
datasets. For the 4P, only Processes, based on the MI datasets, was positively 
associated with staff satisfaction with given care (p= 0.027); the lowest odds 
ratio in the 5 MI datasets was 1.076, and the highest was 1.110. A positive 
association was also found for Processes and staff-rated adherence to national 
guidelines to improve healthcare quality (p= 0.002), the lowest odds ratio in 
the 5 MI datasets was 1.126, and the highest was 1.138. For the pooled re-
sults, standard deviations (SD) or ORs could not be obtained. 

Paper III, Lean maturity and musculoskeletal complaints 
Staff reported that they had musculoskeletal complaints. At T1 it was most 
common to have, during the preceding 12-month and 7-day period, musculo-
skeletal complaints concerning the shoulders, neck, and low back (Table 6). 
The same patterns were seen for those responding at both T1 and T2 (n= 260 
staff members). Concerning the duration of musculoskeletal complaints, the 
preceding 12-month period at T1, some reported having daily complaints, 
most commonly concerning the shoulders (9%), low back (7%), and neck 
(6%). Otherwise, it was most common to have complaints for 1-7 days for 
the low back (21%) and neck (20%); for the shoulders, it was most common 
to have complaints for more than 30 days (15%).  

Table 6. Musculoskeletal complaints at T1 (n= 481 staff members) 

Shoulders Neck Low back 
The preceding 12-month period 58% 54% 50% 

The preceding 7-day period 37% 33% 25% 

Concerning changes over time, no statistically significant differences were 
found regarding Lean maturity between the two measurement occasions 
(pooled data; p=.161). No statistically significant differences in ratings were 
neither found for musculoskeletal complaints in shoulders, neck, low back 
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and upper back, between T1 and T2 (n=260) (p ranged from .336 to 1.000), 
although individual staff members did change their ratings.  

Between 20% to 43% of all participants at both T1 and T2 reported musculo-
skeletal complaints from any of the four body regions; shoulders, neck, low 
back and upper back. Of the staff, between 12% to 13% reported musculo-
skeletal complaints in the four body regions at T1, but at T2, they reported no 
complaints in these body regions. Of the staff, 11% to 14% reported muscu-
loskeletal complaints in the four body regions at T2, but they did not report 
this at T1 (Table 7).  

Table 7. Musculoskeletal complaints at T1 and T2 (n=260) and McNemar’s test showing 
differences in ratings between T1 and T2   

Shoulders Neck Low back Upper back 
McNemar test MI-
dataset 1-5 
p=(range) .899 to 1.000 .470 to .906 .366 to 1.000 .550 to 1.000 
Complaints at T1 
and T2 110(42%) 113(43%) 94(36%) 51(20%) 
Complaints  
neither at T1 nor 
at T2 80(31%) 84(32%) 94(36%) 147(57%) 
Complaints at T1 
but not at T2 33(13%) 31(12%) 34(13%) 32(12%) 
No complaints at 
T1 but complaints 
at T2 37(14%) 32(12%) 37(14%) 29(11%) 
T1, time 1; T2, time 2; MI, multiple imputation. P calculated with binomial distribution 

Regarding associations between Lean maturity total score and musculoskele-
tal complaints in the shoulders, neck, low back, or upper back, no statistically 
significant associations were found in either the cross-sectional (p from .093 
to .962) or the longitudinal analyses (p from .572 to .875). 

Paper IV, Lean maturity and care giving, thriving and 
exhaustion  
The three hypotheses concerned whether Lean maturity over time, indirectly 
through a mediator (job demands or job resources), was associated with the 
outcomes staff satisfaction with given care, thriving and exhaustion, and 
whether this relationship was moderated by another variable (job demands or 
job resources).  

When testing the three hypotheses in three separate models, no statistically 
significant results were found for job demands and job resources having a 
moderating mediation effect. Thus only mediation was tested, and this 
showed that, over time, increased Lean maturity was associated with in-
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creased staff satisfaction with their given care and increased thriving, mediat-
ed by increased job resources (Figure 3 and 4).  
 
Increased Lean maturity was also associated with decreased staff exhaustion, 
mediated by decreased job demands (Figure 5).  

  
 

Covariates:   
Demands 0.003, [- 0.03 to 0.04], p=0.863  
Gender -1.97, [-3.51 to -0.44], p=0.012  
Time -0.19, [-0.95 to 0.57], p=0.626  

  
  

Figure 3. Direct (c’) and indirect effects (estimated by a*b) of the predictor Lean on the 
outcome variable staff satisfaction with care, mediated by job resources. Effects for 
covariates are shown below the figure. Within brackets, 95% confidence interval on the 
effect sizes. Figure 3 is an original figure used with permission from the publisher 

 

 
 
Covariates:   
Demands -0.005, [-0.01 to -0.001], p=0.013  
Years worked in the profession -0.005, [-0.01 to -0.0002], p=0.040  
Time -0.009, [-0.10 to 0.08], p=0.840  

  
Figure 4. Direct (c’) and indirect effects (estimated by a*b) of the predictor Lean on the 
outcome variable thriving, mediated by job resources. Effects for covariates are shown 
below the figure. Within brackets, 95% confidence interval on the effect sizes. Figure 4 
is an original figure used with permission from the publisher 
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Covariates:   
Resources -0.47, [-0.62 to -0.31], p<0.001  
Years worked in the profession -0.32, [-0.45 to -0.18],p<0.001  
Time -0.81, [-2.90 to 1.28], p=0.448  

  
Figure 5. Direct (c’) and indirect effects (estimated by a*b) of the predictor Lean on the 
outcome variable exhaustion, mediated by job demands. Effects for covariates are 
shown below the figure. Within brackets, 95% confidence interval on the effect sizes. 
Figure 5 is an original figure used with permission from the publisher 
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Discussion  

The overall aim of the thesis was to describe the staff perspective on Lean 
maturity in primary care and to determine to what extent their ratings of Lean 
maturity are associated with their ratings of thriving, exhaustion, and muscu-
loskeletal complaints, as well as with their ratings of quality in primary care. 

To enable the assessments, the Lean in Healthcare Questionnaire was devel-
oped, based on Liker’s (2) description of Lean, and tested. It showed general-
ly acceptable psychometric properties. Lean, according to Liker, is to be 
adopted by all staff throughout the organization, which in this thesis is called 
Lean maturity. Lean maturity in primary care varied, for instance, staff rated 
high Lean maturity regarding their adherence to routines, whereas having a 
change agent at the unit was rated as low in Lean maturity. The associations 
found showed that, over time, when Lean maturity increased, staff-rated 
quality of care and thriving increased, whereas exhaustion decreased. These 
relationships were mediated by increased job resources when the outcome 
was staff-rated quality of care and thriving, and decreased job demands when 
the outcome was exhaustion. Concerning musculoskeletal complaints, they 
were commonly reported by the staff members. However, Lean maturity at 
T1 was not associated with musculoskeletal complaints at T2.   

 
Of note, this thesis focused on the staff perspective of Lean maturity, and 
analyzed data accordingly, even though correlations within units were ac-
counted for in the statistical approach. One implication of this choice is that 
the variations in staff’s perceptions of Lean within the units, rather than be-
tween the units, decides the effects on well-being and quality. Other studies 
also preferred to report assessments of Lean outcome at the unit level (116), 
of which one was a review (8).  

Lean maturity in primary care  
Lean is commonly implemented in healthcare although few studies report on 
Lean in primary care (34). Paper II showed that Lean maturity varied in pri-
mary care, and in Paper III, no group-level changes in Lean maturity, total 
score, were seen over one year. These findings agree with previous studies 
showing that Lean can be implemented to various extents and thus can vary 
between units (41,42,140). However, an aspect which makes it challenging to 
interpret results is that it is common that studies don’t use a specific descrip-
tion of Lean when implementing and evaluate Lean (116,141).  
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The highest Lean maturity concerned staff-rated developing and adhering to 
routines, which might not be surprising, as healthcare is largely based on 
routines and guidelines (61). However, the observations revealed that there 
was room for improvement, as some routines were low in compliance. Rou-
tines may be of varied dignity, and there may be multiple reasons for low 
compliance. Starfield (22), for instance, claimed that standardizations and 
guidelines often are developed based on clinical trials from which patients 
with several needs are excluded. To adopt and adhere to these standardiza-
tions or guidelines can be challenging for staff in primary care, as they often 
treats patients with more than one medical condition (22). However, manag-
ing patients with several medical conditions is not always an issue, especially 
not if the healthcare replies on evidence-based practice, which refers to care 
that is based on the patient perspective, integrating the best research evidence 
with clinical expertise, not restricted to randomized trials or meta-analyses 
(12,13).  
 
Staff also rated high Lean maturity regarding describing value from the pa-
tient perspective (Paper II). These findings are positive as it indicates that 
staff today seem to incorporate the patient perspective, which healthcare in 
the 1970-80s was criticized for not doing (4). Having a patient perspective is 
highlighted in nursing theories (38,40) and is important in both healthcare 
(142,143) and Lean (2).  
 
The lowest Lean maturity was found for whether a change agent was ap-
pointed at the unit, the low ratings indicating that staff members felt no spe-
cific person at their unit had been assigned to support Lean adoption. This 
result needs to be considered as not having a person who is a driving force 
for Lean adoption might result in stagnation of Lean adoption. Reviews have 
shown that having a change agent or similar is a key factor in increasing the 
chances of successful implementation (144,145). Another principle low in 
Lean maturity was having contact with partners and suppliers (Paper II), and 
the observations revealed support for this. For instance, some staff mentioned 
that it was difficult to influence delivery times. However, staff also expressed 
they had good collaborations with other healthcare providers and the munici-
pality. According to Liker (2), good collaborations can improve, for instance, 
delivery times, quality, and price. One reason for low Lean maturity regard-
ing contact with partners and suppliers can be how most primary care units in 
the papers is organized, possibly having one unit focusing on mainly purchas-
ing. The present thesis did not include information on how or when Lean was 
adopted.  

Lean maturity and quality of care 
In this thesis, the focus has been on the staff perspective on quality of care, 
even though the patient perspective is essential to both Lean (2) and 
healthcare (38,40), where patients’ needs are to be in focus and are to guide 
the care provided. Quality of care in Paper II concerned staff-rated satisfac-
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tion with given care and staff-rated adherence to national guidelines, whereas 
Paper IV included only staff-rated satisfaction with given care. Positive asso-
ciations, between LiHcQ total score, and quality of care, were found for both 
cross-sectional (Paper II) and longitudinal data (Paper IV); in Paper IV, the 
associations were mediated by increased resources. These findings, although 
the associations are not causal, indicate that increased Lean maturity can be 
beneficial to strive toward when adopting Lean.  
 
Regarding quality of care and the 4P, the analyses of the 4P (Paper II) based 
on MI data, showed – both in the bivariate models, where the clustering with-
in units was not taken into account, and in the GEE models, where the clus-
tering within units was taken into account – that Processes was statistically 
significantly associated with quality of care. It may be that Processes are 
easier to implement and contribute more to quality of care than the other 4P 
do. Antierens et al. (140) found that principles from Processes were most 
often implemented, but also principles referring to Philosophy. They also 
found that Lean had the potential to contribute to improved quality of care, 
although Lean was most often partially implemented (140). This contradicts 
Liker’s (19) perspective, which is that all Lean principles are to be adopted in 
order to reach set goals.  
 
Another finding (Paper II) that can be related to quality of care is that staff 
rated themselves to be high in Lean maturity regarding describing value from 
a patient perspective. These are encouraging findings that could be further 
considered in primary care, especially as it has been shown that including the 
patient perspective, as is done when working in a person-centered manner, 
can increase quality of care (146,147). That Lean can contribute to improved 
quality of care has been reported in a review (43) and in other studies (47–
49). Although a review found no support for Lean contributing to quality 
improvements (148). No improvements in patient satisfaction with care were 
found in studies in primary care (149) or other healthcare settings (51,52) 
when Lean was implemented.  

Having a staff perspective, as in this thesis, is one important aspect of quality 
of care, and an important perspective concerning staff members’ working life 
and well-being. It has been shown in a study that when staff perceived a high 
level of quality of care, they also perceived increased job satisfaction (150), 
which also was reported in a review by Koy et al. (59). Herzberg’s (60) two-
factor theory states that staff perception of doing a good job is important to 
individual motivation and job satisfaction. According to Renzi (151), per-
ceiving job satisfaction was associated with a lower risk of developing burn-
out. Possibly, this indicate that when the care provided is perceived as satis-
factory by staff, staff health can improve. 

Quality of care is a complex construct. Several aspects can be assessed when 
reporting on quality of care, some more complex to assess and interpret than 
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others. Moreover, some aspects need time to mature (58). For this reason, it 
can be a challenge to assess quality of care and interpret results, especially 
because, according to Antierens et al.’s (152) review, most outcomes are 
based on self-reports. In this thesis, this issue are addressed in the methodo-
logical considerations section.  

Lean maturity and well-being 
Staff’s well-being is an importation aspect of working life in healthcare, not 
only for the individual staff person, but also for patients and quality of care 
(153). What constitutes well-being may vary; for instance, well-being may 
involve physical, mental and social aspects that can define an individual’s 
health (154). Another perspective on well-being is the focus on relationships 
between colleagues, emotional engagement and meaningfulness (155). In this 
thesis, well-being includes thriving, exhaustion, and musculoskeletal com-
plaints.  

Lean and thriving  
Concerning staff thriving, the results in Paper IV, based on LiHcQ total 
score, showed that, over time, increased Lean maturity was associated with 
increased thriving, mediated by increased resources. The result on thriving 
was not surprising, as it has been shown that Lean can contribute to improve 
working conditions (52,55,84,115). In turn, working conditions – such as 
improved resources, having access to support and power, and leadership style 
– have been suggested to enhance thriving (65,68,69,108). A sense of thriv-
ing can be beneficial for both the individual staff member and the organiza-
tion; studies have shown that sensing thriving was positively associated with 
job performance (63,64), job satisfaction (63) and health, and negatively 
associated with burnout (63,64).  

In studies of Lean, it is important to include thriving, as thriving includes 
both vitality and learning (62), which can be beneficial to sense in a Lean 
organization because staff are supposed to learn, grow, develop (2), be inno-
vative and continuously improve processes (9). Concerning learning, 
Fagerlind Ståhl et al.’s (156) study in different sectors, including the service 
sector, showed that partial implementation of Lean was positively associated 
with staff innovative learning and the spread of ideas.  

However, resources are needed to learn, grow and develop through problem-
solving (2), which, according to the results in Paper II, based on LiHcQ total 
score, suggests there is a shortcoming. Staff gave low ratings on Lean maturi-
ty for allocation of time for problem-solving and improvement work, and 
some perceived problem-solving to be unstructured and unorganized. Thus, it 
seems as though both Lean maturity and resources are important factors for 
staff and their thriving. The results in Paper IV indicate that the primary care 
would be interested in Lean maturity as there are possibilities to enhance 
thriving through increased Lean maturity, through increased resources.   
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Lean and exhaustion 
Regarding exhaustion, the result in Paper IV, based on LiHcQ total score, 
showed that increased Lean maturity was associated with decreased staff 
exhaustion, mediated by decreased demands. Previously studies, although 
they are few, have shown no consistent results regarding Lean and exhaustion 
(83). Hung et al.’s (55) study showed increased stress and exhaustion when 
Lean was implemented. Dellve et al. (84) found a weak association between 
Lean and stress. One review suggested that, in sectors other than healthcare, 
Lean had adverse effects on staff health (93), which the results in Paper IV do 
not support. However, the review is not recent and focused not on healthcare, 
cultural differences among both organizations and countries need to be con-
sidered when interpreting results in regard to Lean (45).  

The results in Paper IV indicated that both resources and demands play an 
important role and need to be considered in primary care. A study reporting 
on a Lean implementation in healthcare found similar results as in Paper IV 
regarding Lean leading to decreased demands (84). Other studies in 
healthcare have shown that increased demands constitute a risk factor for 
exhaustion (77–81). One review of Lean in both healthcare and other sectors 
showed that when Lean was implemented as a rationalization strategy, no 
improvements in mental health were seen, rather the opposite (157).  

Another aspect that may contribute to the optimistic results in Paper IV, be-
sides cultural differences, can be the team culture in primary care. According 
to Willard-Grace et al.’s (82) study, the strong team culture among primary 
care staff may serve as a protective factor for exhaustion. It was observed in 
Paper II that the included primary care units had a team culture, as staff at all 
four units felt they worked in teams or created teams when needed. Although 
the possibility to draw conclusions about causality is limited because the 
results describe associations, it seems as though the maturity of Lean may 
have the potential to contribute to both decrease demands and better well-
being in the form of decreased exhaustion.  

Lean and musculoskeletal complaints  
In this thesis, musculoskeletal complaints are also an aspect of well-being. 
The result in Paper III, based on LiHcQ total score, showed that it was com-
mon for primary care staff to have musculoskeletal complaints. The preva-
lence of musculoskeletal complaints concerning the shoulders, neck, and low 
back, during the past 12 months, was similar to that reported by hospital staff 
(87,89). The findings that musculoskeletal complaints were common and that 
some (6% to 9%) reported having daily musculoskeletal complaints, in the 
form of shoulder, neck, or low back pain, are a concern. They are a concern 
because it has been reported in previous studies that experiencing pain over a 
long period of time was associated with persistent pain (158,159), and in a 
study of healthcare workers, experiencing frequent pain was associated with 
decreased work performance and reduced work ability (160). A study focus-
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ing mainly on blue-collar workers suggested that having a history of uninter-
rupted and severe neck and shoulder pain was associated with decreased 
work ability and increased sick leave (161).  

The belief that Lean maturity can influence musculoskeletal complaints is 
reasonable, as it has been shown in two previous reviews (93,94) and a study 
(95), although from sectors other than healthcare. However, the results in 
Paper III showed that Lean maturity at T1 did not predicted musculoskeletal 
complaints one year later and that most staff did not change their ratings of 
musculoskeletal complaints between T1 and T2. Nor did Punnett et al. (162), 
in their study, find any changes in musculoskeletal complaints over the 
course of one year; their study was conducted in the automobile manufactur-
ing industry. More than one year may be needed to detect changes in both 
Lean and musculoskeletal complaints.  

The results in Paper III also tried to describe the 4P in relation to musculo-
skeletal complaints; however, these results were difficult to interpret as they 
were inconsistent. Few studies have focused on Lean and musculoskeletal 
complaints in primary care, and the results in Paper III are interesting as they 
showed that it was common for staff to have such complaints. However, Lean 
maturity did not seem to be a predictor of musculoskeletal complaints.  

Lean maturity and working conditions 
The mediation found in Paper IV revealed that increased Lean maturity was 
associated with increased resources and decreased demands. The notion that 
working conditions could be a mediator was not surprising, as earlier studies 
have shown that Lean can influence working conditions, which in turn have 
been shown to have predominantly positive outcomes (44,55,84,96,115,116). 
In sectors other than healthcare, adverse working conditions have been re-
ported when Lean was implemented  (93,94,163). The varied findings can be 
dependent on how Lean was implemented (44,163) and on the organization’s 
traditions (163,164). Positive findings in healthcare may be due to the fact 
that healthcare staff have great autonomy and variation in their work (164) as 
well as a strong tradition of being involved in decision-making and problem-
solving (164). It should be considered that how primary care is delivered 
differs across countries regarding both how the work is designed (18) and 
possibly opportunities for work variation, decision-making, and autonomy.  

Methodological considerations 
The four papers in the thesis have different designs. In Paper I and II, both a 
qualitative and a quantitative approach were taken, which can be seen as an 
advantage. In Paper I, both approaches were needed to develop the LiHcQ, 
and in Paper II, a qualitative approach, used to illustrate Lean, complemented 
the quantitative approach.  
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However, all four papers in this thesis rest on Liker’s description of Lean. 
The choice to base the thesis on one description of Lean when several de-
scriptions exist may be considered both a strength and a limitation. It is a 
strength because Liker’s description is well-known and define what to in-
clude as Lean. A limitation because no other descriptions can be employed.  

Design 
Using longitudinal designs along with multilevel analyses (Paper III and IV) 
allowed changes in Lean and the different outcomes to be tracked over time. 
Although there are advantages to the designs and analysis methods used in 
Paper I-IV, there are also weaknesses that need to be discussed, for instance 
that the possibility to draw conclusions about causality is limited, which 
means that the results should be interpreted with caution. For instance, one 
limitation in Paper II is the cross-sectional design. One strength is the longi-
tudinal design of Paper IV, the results of which support the findings of Paper 
II regarding quality of care, although the association was mediated by in-
creased resources in Paper IV. One strength of Paper IV was that the hypoth-
eses regarding working conditions were based on the well-known job de-
mands-resources theory proposed by Bakker and Demerouti (97), indicating 
that the hypotheses were not arbitrary. Paper II had a mixed-methods ap-
proach, which was a strength as the observations contributed with an illustra-
tion of Lean adoptions. 

A longitudinal design in Paper III was employed, and the results showed no 
statistically significant changes on the group level, neither in Lean maturity 
nor in musculoskeletal complaints. As stated earlier, one year may have been 
too short to detect changes in musculoskeletal complaints. Lean maturity 
total score did not either change on a group level over the 1-year period (Pa-
per III); it has been stated earlier that it is likely that Lean changes over time 
(35). That Lean maturity changed over time was, however, seen on an indi-
vidual level among staff; some rated higher Lean maturity at T2 than at T1, 
whereas some rated it lower at T2 than at T1 (Paper III).  

Different factors may have an impact on Lean maturity. For instance, it has 
been shown that staff involvement is essential to upholding Lean (165). An-
other study reported that upon introduction of Lean, immediate and rapid 
changes owing the Lean implementations were detected, but also limited 
changes (165). Over time it seemed as though Lean decreased (44,166). 
However, no information was collected regarding when the units in the four 
papers introduced Lean.  

Sample  
Limitations were the use of a convenience sample and the low response rate, 
factors that reduce the generalizability of the results (167,168) and may cre-
ate non-response bias (118). For instance, in Paper I, the response rate was 
46% (481 of 1040), which was reduced to n=243, because conducting CFA 
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requires complete data (120). However, analysis of the non-responders 
showed that there were no statistically significant differences between them 
and the responders regarding sex, age, years worked in their profession and at 
the present unit.  

One strength with the sample, was that both private providers and public non-
profit healthcare units were included, as well as that different occupational 
groups represented the sample and that the units were spread geographically, 
although the fact that most of them were public non-profit healthcare units, 
and that they were located in the same region could be considered a limita-
tion.  

Self-reported data  
However, the LiHcQ and the thesis deliberately take a staff perspective in 
assessing both Lean maturity and outcomes related to health and work situa-
tion. The staff perspective has been called for in previous Lean studies 
(8,34,43,56). Lean is a strategy acting on an organizational level, but the staff 
practicing Lean have the best insights in what is actually adopted. For in-
stance, even though guidelines are said to be implemented, adherence is not 
always complete, as shown in Paper II and in other studies (169). Poksinska 
et al. (53) also used a staff perspective when assessing Lean in primary care, 
and Hasle et al. (170) interviewed staff because they were considered to have 
hands-on experience of Lean, while managers and Lean consultants were 
interviewed regarding the general Lean strategy. Possibly, the managers’ 
perspectives on Lean maturity would differ from staff perceptions of Lean 
maturity (33). Lean can, however, be assessed in ways that not include a staff 
perspectives, e.g., in Naik et al. (141) study who implemented Lean partially, 
measuring outcomes such as time from first registration to provider assign-
ment. The Lean implementation was not assessed but a description of what 
was implemented was given, and throughout the 18 month period the study 
was conducted, Lean was expected to be sustained, through continuous Lean 
activities (141).   
 
To use self-reported data can involve a risk of recall bias, or the risk that 
responses may be influenced by participants’ attitudes toward Lean or their 
workplace, or that responders tend to give socially acceptable responses 
(118). Nevertheless, Härenstam et al. (171) found in their study on working 
conditions that the same results were obtained, regardless of whether data 
were collected using questionnaires or using objective measures.  

Developing the Lean in Healthcare Questionnaire  
The developed LiHcQ (Paper I) are based on the often-cited and recognized 
description of Lean provided by Liker (2). One advantage of Liker’s descrip-
tion was that it included human resources (2), which has also been empha-
sized in different ways in healthcare (38,40,142,143). Because no uniform 
definition of Lean exists (31–34) and because different descriptions of Lean 
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are available (26,29,36), Lean can be perceived and practiced in different 
ways. This means that the relevance of the LiHcQ may be perceived differ-
ently depending on who is viewing the instrument.  

When Malmbrandt and Åhlstöm (117) developed the original instrument for 
the service sector, healthcare being included in that sector, different descrip-
tions of Lean and opinions from Lean practitioners and academics were used 
in the process (117). That the LiHcQ has been carefully developed based on 
both Malmbrandt and Åhlstöm (117) perspective and the development pro-
cess in Paper I, is an advantage as regards the instrument’s validity. Though, 
not using the complete original instrument in the finalized LiHcQ (Paper I) 
was a limitation.  

One way to strengthen the LiHcQ content validity would be to use the obser-
vations in Paper II, testing whether the instrument measures what it is sup-
posed to measure. However, the aim of the observations was not to validate 
the LiHcQ, but to illustrate Lean. Trying to capture Lean maturity using ob-
servational methods may be a challenge, as not all Lean principles are easily 
assessed. According to Grove et al. (27), the philosophical side of Lean, 
which includes having a shared vision and leadership, is more extensive than 
the practical side. Assessing the philosophical side through observation only 
may be a challenge. It may be beneficial to include, for instance, private one-
on-one interviews. Processes may be easier to observe, but also sometimes 
challenging, and it may be difficult to interpret the data. Although the obser-
vations were used to illustrate Lean (Paper II) and not to validated the 
LiHcQ, it was observed that, at the two units high in Lean maturity, supplies 
often needed at the unit and in the rooms were centrally placed, there was an 
orderly structure, fewer interruptions occurred in the consultations, and the 
staff did not have to walk long distances when consulting a colleague or 
retrieving supplies; these aspects differed from what was observed at the two 
units being low in Lean maturity.  

Instruments  
When selecting an instrument to further develop, the size and response alter-
natives in Malmbrandt and Åhlstöm’s (117) instrument were appealing. The 
110-item questionnaire developed by Roszell’s (172) was not selected; alt-
hough it was developed for the healthcare sector, as it was deemed to be too 
extensive. The advantages of the selected instrument (117) were that it con-
sisted of a lower number of items and that the response alternatives were 
based on maturity levels. One benefit of the LiHcQ was that responding was 
facilitated by using maturity levels. Each maturity level is described and 
provides more information regarding Lean than the items alone do, which can 
be an advantage when responders have limited knowledge about Lean. De-
veloping maturity levels may be seen as arbitrary. For instance, it is a matter 
of discussion what each level should include and whether the last step is in 
fact the last step.  
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The limitations of having fixed response alternatives, as in the maturity levels 
used, is that some respondents might have difficulties finding a suitable re-
sponse alternative, there are possibilities that the respondent will find none of 
the alternatives suitable, issues also discussed by Streiner and Norman (173). 
Tourangeau (130) claim that it is important that respondents have enough 
information to be able to respond to the question; when contextualizing the 
LiHcQ in Paper I, based on Tourangeau’s (130) approach, the results showed 
that there was no major problem with either retrieving information or re-
sponding. However, the Think-Aloud interviews revealed that staff were 
unfamiliar with the maturity levels and statements in the LiHcQ, and that 
failing to read the instructions on how to respond was common. This issue 
was, however, considered and addressed when adjusting the prototype and 
when finalizing the LiHcQ (Paper I).    

Although the LiHcQ’s psychometric properties were generally acceptable, 
the instrument also needs to be continuously contextualized to suit staff in 
other healthcare settings, and as suggested in Paper I, the LiHcQ has parame-
ters that can be improved. For instance, the instrument’s internal consistency, 
assessed using Cronbach’s alpha, was somewhat low for the factor People 
and partners, 0.60 in Paper I and 0.59 in Paper II. A reason for the low α-
value may be the low dispersion found for item 4 in the factor (Paper I). The 
factor People and partners has the potential for improvement, as the items in 
the factor may be too vague. It would seem to be a challenge to design an 
instrument in which all parameters are satisfactory. Also The Swedish De-
mand-Control-Support Questionnaire share this problem (174).  

The other instruments used in the papers have been used earlier with satisfac-
tory internal consistency; one instrument was, however, study-specific. The 
instrument used for aspects of quality of care was staff satisfaction with given 
care (α= 0.90) (Paper II and IV), which has been used earlier and shown 
satisfactory scale reliability (122,175). Moreover, the study-specific instru-
ment adherence to national guidelines (α= 0.94) was used in Paper II, which 
was interesting to include as it reflects adherence to national guidelines that 
staff in Sweden are expected to adhere to (61). The thriving scale used in 
Paper IV (α= 0.90) has been used earlier (69,176) with satisfactory 
Cronbach’s alpha (α=0.70 respectively α=0.89) as well as the well-known 
COPSOQ II (α= 0.90 for exhaustion and α= 0.89 for job demands and job 
resources in Paper IV), where the α value in other studies have shown being 
satisfactory as the lowest were 0.70 (124,127,128), and the often-used NMQ 
(Paper III), which has been used to look at several professions (177).  

Data analysis 
Concerning statistically analysis, considerations always need to be made 
regarding the number of included variables and the response rate when select-
ing analysis methods (118). These concerns can be limiting, for instance, 
when including control variables. In the papers in the thesis, different control 
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variables were included. However, there are other possible variables that 
have not been included but that may have influenced the results (118), for 
instance the unit size and geographical location. In the four papers, the sam-
ple sizes were sufficient for the analyses conducted (118). One method of 
counteracting loss of data and of strengthen the analyses is to use multiple 
imputation, which was done in Paper II, III, and IV. In Paper IV, in addition, 
a sensitivity analysis was conducted, as recommended (134).  

Regarding the maturity levels in the LiHcQ, they are rated on an ordinal 
scale. The disadvantage of an ordinal scale is that it is not possible to deter-
minate the distance between the response alternatives (173). Still, parametric 
tests have been used in the papers, which according to Jakobsson (178) is 
common, even with ordinal data (178). However, one reason for using para-
metric tests was that, in Paper IV, the residuals were more or less normally 
distributed.   

The analyses were conducted on an individual level and not on a unit level, 
however, the clustering within units was taken into account during the anal-
yses and beforehand by analyzing ICC (Paper II, III and IV). Reasons for 
basing the analysis on individual level were the aim to describe the staff 
perspective. Another reason was the belief that staff may perceive Lean ma-
turity in various ways, although Lean can be considered an organizational 
level construct. Support for not aggregating data at the unit level was found 
in Paper II and IV, where the ICC values showed that the clustering of indi-
viduals at the units was low, meaning that staff were not homogenous in how 
they perceived Lean. Further, Mass and Hox (179) recommended including at 
least 50 units when analyzing at the unit level. However, the number of units 
included in the four papers was slight lower (n=45-48 primary care units).   

In Paper II, odds ratios were used. Some of the odds ratios were statistically 
significant, but most of the values were low and close to 1. The ranges of the 
confidence intervals were sometimes wide, indicating the need for caution 
when interpreting the results. One way of interpreting the results is that there 
are statistically significantly associations between Lean maturity and quality 
of care, but that, in practice, these might not be perceptible for staff.  

 
Regarding the qualitative data, to increase trustworthiness, the sample and 
setting as well as the procedure when collecting data and data analysis, have 
been described thoroughly. When analyzing, several authors were involved in 
the procedure, and one of the authors had great experienced regarding Lean. 
Further, the results have been richly described with quotes.     

Conclusions and future research 
The present results took a staff perspective on Lean maturity, well-being and 
quality of care, and Lean maturity was based on Liker’s description of Lean. 
The results indicated that Lean maturity varied in primary care, and overtime 
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was positively associated with aspects of well-being such as thriving, mediat-
ed by increased resources, but negatively associated with exhaustion, mediat-
ed by decreased demands. Musculoskeletal complaints were common. How-
ever, no associations were found between Lean maturity and self-rated mus-
culoskeletal complaints one year later. Positive associations were also found 
for quality of care, staff-rated satisfaction with given care (in both the cross-
sectional and longitudinal data, where increased resources mediated the asso-
ciation) as well as staff-rated adherence to national guidelines (cross-
sectional data).  

In this thesis, emotional exhaustion, thriving, and musculoskeletal complaints 
were included as aspects of well-being; however, to broaden our knowledge 
of well-being in future research, it would be of interest to include other as-
pects, for instance, stress and fatigue. Further, due to the findings on preva-
lence of musculoskeletal complaints among primary care staff, future re-
search is needed to approach the issue in a different manner than was done in 
this thesis. For instance, it could be beneficial to focus on detecting risk fac-
tors and assessing postures and movements. Moreover, the LiHcQ would 
benefit from further testing in sectors other than healthcare.  
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