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Abstract

Introduction: The Leader–Member Exchange (LMX) theory, based on the social exchange theory, relates to positive

psychological states among nurses. However, the influence of various LMX qualities coexisting within a team on nurses

or nurse managers is still uncleared.

Objective: This study examines the relationship of nurses and nurse managers’ psychological states with the average LMX

and LMX dispersion among nurses in their units.

Methods: The study was conducted at two university hospitals in March 2017 using anonymous questionnaires. Nurses

completed the LMX-7 scale and the subscales of job satisfaction, achievement, and growth from the Checklist on

Commitments Related to Work. Nurse managers completed the subscales of management satisfaction, effectiveness, and

extracting extra effort from the Multifactor Leadership Questionnaire. Both nurses and managers completed the Intention

to Continue Working scale. The nurses’ data were analyzed using a multilevel analysis to clarify associations between

nurses’ psychological states and LMX, average LMX, and LMX dispersion. Hierarchical multiple regression analysis tested

to test the correlations of the psychological states of nurse managers with average LMX and LMX dispersion.

Results: Data from 586 nurses and 28 managers were analyzed. The LMX and average LMX of nurses were positively

related to positive psychological states. Nurse managers displayed significant associations between high LMX dispersion and

good psychological states. When average LMX was low, management effectiveness increased as LMX dispersion increased;

when average LMX was high, management effectiveness was almost constant.

Conclusion: The unit’s LMX characteristics appear to be related to the psychological states of both nurses and nurse

managers. Increasing the LMX of each nurse may lead to positive psychological states for not only that nurse but all nurses in

the unit. When LMX with subordinates is low, increasing LMX with a portion of nurse managers should be a priority to

improve their psychological states.
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Background

Leader–Member Exchange (LMX) theory is based on
social exchange theory and has been demonstrated to
relate positively to job satisfaction and negatively to
intention to leave among nurses (Han & Jekel, 2011).
The psychological states linked to LMX in previous
studies are important indicators for nursing manage-
ment and are connected to quality of care and intention
to leave (Aiken et al., 2002).

In nursing, as in other fields, few studies have consid-
ered the influence of various LMX qualities coexisting
within a team, and no studies have investigated the influ-
ence of average LMX or LMX dispersion on nurses’
psychological states. Furthermore, there are currently
no reports on the relationship between a team’s LMX
characteristics and the outcomes for senior nursing staff.
According to LMX theory, a subordinate willingly
undertakes tasks beyond their work role when their
LMX is high; however, research on these outcomes for
senior nursing staff has not yet been conducted.

Japanese culture has traditionally placed value on col-
lectivism and hierarchical order, and recently, it has even
been found that Japanese nurses communicate according
to their position in a hierarchy ladder (Omura et al.,
2018b). The nature of nurses’ relationships with nurse
managers may affect their work performance, and, in
fact, 90.5% of nurses responded that the support of
their nurse managers was important to their work envi-
ronment (The Japanese Nursing Association, 2018).
Thus, while LMX is an essential concept in nursing man-
agement in other countries, the relationship between
nurses and nurse managers is even more critical in
Japan. Furthermore, Japan has a culture that values har-
mony, and it has been revealed that this is a character-
istic that Japanese nurses pay attention to in the
workplace (Konishi et al., 2009; Omura et al., 2018a).
This suggests that not in addition to the LMX of a nurse
and a nurse manager, the LMX of a nurse’s
colleagues and nurse managers may affect the nurse’s
psychological state.

This study aimed to examine the influence of a team’s
LMX characteristics on the outcomes of both nursing
managers and their subordinates in Japan as well as to
obtain suggestions for further utilization of LMX theory
in nursing management.

Literature Review

LMX theory focuses on the relationship between leaders
and followers, in contrast to traditional leadership the-
ories that focus exclusively on leaders’ behavior or char-
acteristics. It assumes that a leader does not establish the
same type of relationship with each follower, and effec-
tive leadership is demonstrated by leaders’ development

of good exchange relationships with subordinates, char-
acterized by mutual trust (Dulebohn et al., 2012).
Despite the lack of a unified definition of LMX, a
common view among many scholars is that LMX
reflects the quality of social exchange between leaders
and their followers (Dansereau et al., 1973).

Research on LMX started in the 1970s and has been
organized into four historical stages (Graen & Uhl-Bien,
1995). The first confirmed the non-uniformity of the
leader–follower relationship. Within a given group,
some followers, called the “in-group,” have high-
quality exchanges characterized by high trust, respect,
and obligation; other followers, called the “out-group,”
have low-quality exchanges characterized by low trust,
respect, and obligation. The second stage confirmed the
effect of the leader–follower relationship on organiza-
tional outcomes, with high LMX linked to positive
effects. The third stage confirmed the development of
the leader–follower relationship from the early phases
of the relationship, during which the social exchange is
based on monetary compensation alone and both leader
and follower perform only their own organizational
work roles. As the relationship develops and matures,
the individuals can count on each other for loyalty and
support, and both leader and follower come to mutually
respect and trust each other, publicly and privately. This
superior–subordinate relationship is considered to have
high social exchange and, as a result, LMX is also con-
sidered to be high. In such relationships, the follower
willingly undertakes tasks beyond their work role
(Graen & Uhl-Bien, 1995).

The fourth, and current, stage involves assembling
dyads into larger collectives. Until now, most studies
have focused on LMX relationships as dyads within
workgroups and independent dyads. In complex organ-
izations, however, this narrow focus does not represent
the true nature of leadership situations, which are often
characterized by a leader and multiple members working
together, with each relationship playing a unique role.
This stage of research has adopted a unit-level perspec-
tive, examining how differentiated dyadic relationships
combine to form larger systems of network assemblies
(Uhl-Bien & Graen, 1992).

The fourth stage has included only a few studies on
the influence of various LMX qualities coexisting within
a team while viewing the team as a collection of bilateral
relations between leader and followers. Here, average
LMX and dispersion of LMX within the team are
often used as indicators of team LMX characteristics.
In a previous study conducted with Dutch secondary
school teachers, for example, when average LMX
within the team was high, dispersion of LMX and sub-
ordinates’ affective team commitment were not correlat-
ed; alternatively, when it was low they were correlated
(Le Blanc & González-Romá, 2012). However, there is
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no consistent view regarding the nature of the relation-
ships of the average and dispersion of LMX with
work-related outcomes. To draw conclusions on the
relationship between teams’ LMX characteristics and
subordinates’ outcomes, it is necessary to explore differ-
ent industries (Erdogan & Bauer, 2010), cultural back-
grounds (Harris et al., 2014), and social structures (Chen
et al., 2014) and to investigate the relationships not only
between LMX dispersion and outcomes but also among
average LMX, LMX dispersion, and outcomes
(Erdogan & Liden, 2002). Most fourth-stage research
has considered only subordinates’ outcomes; few have
explored the relationship between LMX characteristics
and superiors’ outcomes.

This study aimed to clarify how the outcomes of both
superiors and subordinates relate to the mixed LMX
within a team of Japanese nurses and to obtain sugges-
tions for further utilization of LMX theory in nursing.
The specific aims were:

1. to examine how nurses’ psychological states are relat-
ed to their own perceived LMX and to the average
LMX and LMX dispersion as perceived by all nurses
in their unit; and

2. to examine how nurse managers’ psychological states
are related to average LMX and LMX dispersion as
perceived by their subordinate nurses.

Methods

Design

This study was designed as a cross-sectional survey of
nurses and nurse managers.

Participants

The survey was conducted among nurses and nurse man-
agers in 38 units of two university hospitals in Tokyo,
Japan, in March 2017. Each of the units had one man-
ager. Nurses and managers from all 38 units were invited
to complete the questionnaire. Nurse managers concur-
rently serving multiple departments were excluded. We
distributed 1082 questionnaires for nurses and 38 for
nurse managers. Participants placed completed question-
naires in individual envelopes, which were submitted to
collection boxes placed in each nursing unit.

Measures

Leader–Member Exchange. Nurses completed the Japanese
version of LMX-7 scale; the original scale was developed
by Graen and Uhl-Bien (1995). Since a Japanese version
of LMX-7 had not been developed, we translated the
scale into Japanese after obtaining permission from the
original authors. Translation was performed by our

researchers, who are familiar with LMX, together with
an expert who is bilingual in English and Japanese.
The translation was checked by cognitive debriefing
and independently back-translated by a professional
translator. The original author evaluated whether the
back-translation was equivalent to the original, whose
reliability and validity had previously been verified in
another study. The centroid item is “How effective is
your working relationship with your leader?” (Graen &
Uhl-Bien, 1995), and a sample item is “Do you know
where you stand with your leader . . . [and] do you usu-
ally know how satisfied your leader is with what you
do?” The questionnaire comprises seven items rated on
a five-point Likert scale (1¼ rarely; 5¼ very often).

Three values were calculated:

• LMX: LMX between each nurse manager–nurse
dyad; total raw score for seven items on LMX-7.
Cronbach’s alpha was .94.

• Average LMX: average LMX value of each dyad
within a unit; calculated by taking an average within
a unit.

• LMX dispersion: LMX dispersion value of each dyad
within a unit; calculated by the sum of the squared
difference from the mean of the unit divided by the
number of respondents, that is, the mean of the
squared differences.

We used average LMX and dispersion of LMX as an
index of the team’s LMX characteristics. To verify the
influence of group characteristics, the average and dis-
persion of relevant variables should be in tandem (Cole
et al., 2010). In a previous study, the average LMX indi-
cated to what extent group members felt rewarded by
their leaders in general and how much they reciprocated
through preforming actions useful to the leaders
(Bernerth & Hirschfeld, 2016). Another study suggested
that LMX dispersion represents the extent of differences
in the nature of the social exchange relationship of mem-
bers with their leader, which is considered an important
element of LMX theory (Henderson et al., 2009).

Work-Related Psychological Status. Nurses were asked to
measure job satisfaction, intention to continue working,
feeling of achievement, and feeling of growth, and nurse
managers were asked to measure intention to continue
working, management satisfaction, management effec-
tiveness, and feeling of extracting extra effort. These psy-
chological states were examined in our survey because
active incentives for work, including “approval from
others”, “feeling of achievement”, “feeling of growth”,
and “responsibility to work” (Herzberg, 1965), are pow-
erful determinants of job satisfaction. The first three
are promoted through effective superior–subordinate
relationships.

Kawaguchi et al. 3



Both nurses and managers completed the “Intention

to Continue Working” scale, measured using a 10-point

Likert scale (1¼ “I strongly want to quit my current work-

place”; 10¼ “I strongly want to continue working at my

current workplace”).
To measure job satisfaction, nurses completed the

“Job Satisfaction” scale using a six-item subscale from

the “Checklist on Commitments Related to Work” (The

Japan Institute for Labour Policy and Training, 2003). A

sample item is “I like my current job.” Each item is

scored on a five-point Likert-type scale ranging from 1

(Not at all) to 5 (Extremely). The total score for the six

items was calculated. Cronbach’s alpha was .94.
To measure feeling of achievement, nurses completed

the “Achievement” scale, measured using a four-item

subscale of the “Work Situation” scale (The Japan

Institute for Labour Policy and Training, 2003). A

sample item is “My current job makes me feel a sense

of accomplishment,” and each item is scored on a five-

point Likert scale (1¼No; 2¼ If anything, No;

3¼Neither No nor Yes; 4¼ If anything, Yes; 5¼Yes).

The total score for the four items was calculated, and

Cronbach’s alpha was .82.
For feeling of growth, nurses completed the

“Growth” scale using a four-item subscale of the

“Work Situation” scale (The Japan Institute for

Labour Policy and Training, 2003). A sample item is

“I felt that I grew myself through work”; each item is

scored on a five-point Likert scale (1¼No; 5¼Yes).

The total score for the four items was calculated, and

Cronbach’s alpha was .86.
Management satisfaction among managers was mea-

sured with the “Satisfaction” scale, a two-item subscale

of the “Multifactor Leadership Questionnaire (MLQ)

Leader form (5x-short),” developed by Bass and

Avolio (1995) and used with their permission. A

sample item is “I use methods of leadership that are

satisfying.” Each item is scored on a five-point Likert

scale ranging from 1 (not at all) to 5 (frequently, if not

always). The average score of the two items was calcu-

lated. Cronbach’s alpha was .60.
Nurse managers completed the “Effectiveness” scale

to measure management effectiveness – a four-item sub-

scale of the “MLQ Leader Form.” A sample item is “I

lead a group that is effective.” Each item is scored on a

five-point Likert scale (1¼ not at all; 5¼ frequently, if

not always). The average score of the four items was

calculated, and Cronbach’s alpha was .83.
To assess their feeling regarding extracting extra

effort, managers completed the “Extra Effort” scale, a

three-item subscale of the “MLQ Leader Form.” A

sample item is “I get others to do more than they are

expected to do.” Each item is scored on a five-point

Likert scale ranging from 1 (not at all) to 5 (frequently,

if not always). The average score of the three items was

calculated. Cronbach’s alpha coefficient was .79.

Demographic Characteristics. Nurses were asked about

their age, sex, number of years as a nurse, organizational

tenure, and education. Nurse managers were asked

about their age, number of years as a manager, and

organizational tenure. All participants were asked to

indicate their age category as follows: under 30; 30–34;

35–39; 40–44; 45–49; 50–54; 55–60.

Ethical Considerations

The survey was anonymous and voluntary, and a written

explanation of the study was provided to participants;

responding was considered as consent to participate.

Since this survey related to managers’ evaluation by

their subordinates, concerns around participant ano-

nymity and the confidentiality of their responses were

addressed at the outset: ages were asked in five-year cat-

egories to reduce participants’ psychological resistance

to being identified; unit ID, assigned for correspondence

between nurses and managers, was converted twice and

kept confidential; and answer sheets were taped shut.

This study was approved by the relevant university

ethics committees following the requirements of the

Declaration of Helsinki.

Data Analysis

Following descriptive analysis, the nurses’ data were

analyzed using a multilevel analysis to clarify associa-

tions between nurses’ psychological states and LMX,

average LMX, and LMX dispersion. Unit was desig-

nated as a random effect in the multilevel analysis

because nurses were based in different units, and their

LMX might be dependent on their unit. As Table 1

shows, nine models were used to clarify the influences

of each variable at individual (participants’ characteris-

tics and LMX) and unit levels (average LMX, dispersion

of LMX, interaction term of average LMX and disper-

sion), as well as the cross-level interaction terms (inter-

action of LMX and average LMX, and interaction of

LMX and dispersion of LMX). First, a null model was

calculated. Second, participants’ characteristics were

entered into the multilevel model (Model 1). Third,

LMX was entered (Model 2). Next, average LMX was

entered (Model 3), followed by the interaction term of

LMX and average LMX (Model 4); then, this interac-

tion term was excluded and LMX dispersion was entered

(Model 5), followed by the interaction term of LMX and

average LMX (Model 6). Next, the interaction term of

LMX and average LMX was excluded and the interac-

tion term of average LMX and LMX dispersion was

entered (Model 7), the interaction of LMX and average
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LMX was entered (Model 8), and finally the interaction

term of LMX and LMX dispersion was entered (Model

9). To clarify the models, goodness of fit was compared

among them.
Hierarchical multiple regression analysis was per-

formed to test the correlations of nurse managers’ psy-

chological states with average LMX and LMX

dispersion. In Model 1, participants’ characteristics

were entered, followed in Model 2 by average LMX,

LMX dispersion (Model 3), and the interaction term

of average LMX and LMX dispersion (Model 4).
The significance level was set at p< .05 (two-tailed).

IBM SPSS Statistics ver. 24.0 for Microsoft Windows

was used for the analyses. As calculated by G-Power

3.19, with an effect size of 0.15, power of .95, and an

alpha of .05 with 10 predictors, a sample size of 172

nurses was required to achieve statistically appropriate

power; 36 nurse managers were required, using five pre-

dictors, with an effect size of 0.35 and power of .70.

Results

Questionnaires were collected from 840 nurses and 35

nurse managers from 38 units. More than half of

nurses were under 30 years of age (range: 20–60) and

female (Table 2); 89 nurses and two managers were

excluded because they returned blank questionnaires,

and a further 155 nurses and two managers were exclud-

ed because more than one item on the characteristics or

LMX scales was left incomplete. Ten nurses and three

managers were excluded because the number of

responses within each unit was less than five.

Ultimately, data from 586 nurses (33 units; 54.2% of

the number distributed) and 28 managers (28 units;

73.7% of the number distributed) were analyzed.

The number of nurses who had graduated from uni-

versity or graduate school was higher than that of those

who had graduated from vocational school or junior

college. Just half of the managers were over 50 years

old (range: 40–60), and more than half of the managers

had completed more than three years as nurse manager

(Table 3).

Relationship Between LMX and Psychological States

Regarding the analysis of nurses’ data, Spearman’s cor-

relations between age and number of years as a nurse

and between age and education were over .5; considering

multiple collinearity, age was excluded from the subse-

quent analysis. Regarding all nurse outcomes, judging

from Akaike’s Information Criterion (AIC) and the

Bayesian Information Criterion (BIC), Model 3, with

Table 1. Variables Entered Into Each Model for Nurses’ Psychological States Tested in This Study.

Model no.

1 2 3 4 5 6 7 8 9

Level 1 Individual variables

Participants’ characteristics x x x x x x x x x

Leader-Member Exchange x x x x x x x x

Level 2 Unit variables

Average Leader-Member Exchange x x x x x x x

Leader-Member Exchange dispersion x x x x x

Interaction term

Leader-Member Exchange� average Leader-Member Exchange x x x x

Leader-Member Exchange� Leader-Member Exchange dispersion x

Average Leader-Member Exchange� Leader-Member Exchange dispersion x x x

Note. “x” means the variable was entered into the model.

Leader-Member-Exchange dispersion is the sum of the squared difference from the mean of the unit divided by the number of respondents, i.e., the mean of

the squared differences from the mean of the unit.

Table 2. Nurses’ Demographics and Descriptive Statistics.

N¼ 586 (33 units)

n or

mean� SD

(%) or

[range]

Age, years 　 　
<30 338 (57.7)

�30 248 (42.3)

Sex

Female 555 (94.7)

Male 31 (5.3)

Education

Vocational school or junior college 183 (31.2)

University or graduate school 403 (68.8)

Number of years as nurse 7.8� 7.8 –

Organizational tenure 2.7� 2.5 –

Leader-Member Exchange 22.0� 6.4 [7–35]

Kawaguchi et al. 5



only average LMX at the group level, fit better than the

other models. In Model 3 (Table 4), LMX and average

LMX were significantly related to job satisfaction, inten-

tion to continue working, feeling of achievement, and

feeling of growth.
Regarding the analysis of managers’ data,

Spearman’s correlation between age and number of

years as a manager was over .5; considering multiple

collinearity, age was excluded from the subsequent anal-

ysis. For all manager outcomes, average LMX was not

significant, while LMX dispersion was significantly

related to intention to continue working, management

satisfaction, and management effectiveness in Model 3

(Table 5). In Model 4, for management effectiveness, the

relation with average LMX and LMX dispersion was

non-significant, but the interaction of average LMX

and LMX dispersion was significant. When average

LMX was low, management effectiveness increased as

LMX dispersion increased; when average LMX was

high, management effectiveness was almost constant

even if LMX dispersion increased (Figure 1A). This

interaction cannot be denied in terms of management

satisfaction since the significance probability of the

interaction was p¼ .05. There was a similar trend in

the relation among average LMX, LMX dispersion,

and management satisfaction (Figure 1B).

Discussion

In this study, not only LMX as perceived by staff nurses

but also average LMX within the unit had significant

positive relationships with nurses’ psychological states.

However, LMX dispersion within the unit was not sig-
nificantly related, and there was no interaction. LMX
has previously been linked to nurses’ job satisfaction
and intention to continue working (Han & Jekel, 2011;
Laschinger et al., 2007, 2011; Trybou et al., 2014), con-
sistent with the results of the present study. Therefore, it
is certain that LMX between nurse managers and nurses,
as perceived by nurses, is related to subordinate nurses’
psychological state, as average LMX is also suggested to
be in this study, although this has not yet been verified.
LMX dispersion was not significant, and it may be that
only average LMX is related to nurses’ psychological
states. This result indicates that nurses are more likely
to have a good psychological state not just when their
relationship with their nursing manager is good but also
when many of their colleagues have a good relationship
with the nursing manager, whether or not they are part
of the team. A study conducted with non-professional
workers at a Chinese beverage company (Hu & Liden,
2013), in contrast to the results of the present study,
revealed that a higher average LMX of colleagues was
associated with a lower job satisfaction. This may indi-
cate that in general companies, employees are in compe-
tition with each other and feel that a situation is not
advantageous when their colleagues have a good rela-
tionship with their supervisors. However, Japanese
nurses place a high value on harmony in the workplace
(Konishi et al., 2009; Omura et al., 2018a), so their psy-
chological state may be better when each of their col-
leagues has a good relationship with their nurse
managers. In addition, it has recently been shown that,
for high LMX with the nurse manager to be associated
with a high performance, a centrality in friendship net-
work with colleagues is also necessary (Regts et al.,
2019); future research will need to consider the interac-
tion of the dyadic relationship between the nurse and the
nurse manager and the relationship between colleagues.

On the other hand, there was no relationship between
managers’ psychological states and average LMX, but a
significant (p< .05) relationship or trend (.05< p< .1)
was observed with LMX dispersion. Regarding manage-
ment effectiveness and management satisfaction, there
was a significant interaction or trend of interaction
between average LMX and LMX dispersion. Although
management effectiveness and management satisfaction
were relatively constantly high in the unit with high aver-
age LMX, in the unit with low average LMX, there was
a tendency for high dispersion of LMX to be positively
related to high management effectiveness and manage-
ment satisfaction. In units with high average LMX, there
are some subordinate nurses with high LMX within the
unit, regardless of whether LMX dispersion is high or
low, while units with low average LMX also have a fixed
number of subordinate nurses with high LMX when
LMX dispersion is high. Each scenario means that

Table 3. Nurse Managers’ Demographics and Descriptive
Statistics.

N¼ 28 (28 units)

n or

mean� SD

(%) or

[range]

Age, years

Under 40 0 (0.0)

40–50 14 (50.0)

Over 50 14 (50.0)

Number of years as nurse manager

<3 years 5 (17.9)

�3 years 23 (82.1)

Organizational tenure 2.4� 1.5 –

Average subordinates’ Leader-

Member Exchange

22.2� 3.3 [17.4–29.1]

Subordinates’ Leader-Member

Exchange dispersion

32.5� 15.8 [10.6–82.2]

Note. Leader-Member-Exchange dispersion is the sum of the squared dif-

ference from the mean of the unit divided by the number of respondents,

i.e., the mean of the squared differences from the mean of the unit.
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superiors feel that they obtain high-quality exchange
with subordinates and can perceive themselves as achiev-
ing high management effectiveness and satisfaction.
However, in units with low average LMX and low
LMX dispersion, superiors have low LMX with almost

all subordinate nurses; therefore, it is suggested that
these superiors find it difficult to feel that they obtain
high-quality exchange and, thus, to feel that they have
achieved management effectiveness and management
satisfaction.

Table 4. Relationships Between Leader-Member Exchange and Psychological States Among Nurses: Hierarchical Linear Model N¼ 542.

Job satisfaction Intention to continue working

19.2� 5.4 [6–30] 5.2� 2.6 [1–10]

N. Model Model 3 Model 5 N. Model Model 3 Model 5

Mean� SD [range] Estimate Estimate Estimate Estimate Estimate Estimate

Intercept 19.25** 18.67** 18.65** 5.29** 5.32** 5.32**

Level 1 Individual variables

Number of years as nurse 0.09* 0.09* 0.04* 0.04*

Organizational tenure 0.02 0.03 �0.05 �0.05

Education 1.15* 1.17* 0.13 0.14

Sex �1.01 �1.00 �0.35 �0.35

Leader-Member Exchange 0.34** 0.34** 0.18** 0.18**

Level 2 Unit variables

Average Leader-Member Exchange 0.35** 0.35** 0.16** 0.16**

Leader-Member Exchange dispersion 0.01 0.00

VC within unit 28.03** 24.11** 24.12** 6.13** 5.09** 5.10**

VC between units 1.21* 0.29 0.32 0.35* 0.08 0.08

Interclass correlation 0.04 0.01 0.01 0.05 0.02 0.02

AIC 3631.45 3540.54 3546.63 2561.21 2464.36 2471.90

BIC 3640.19 3549.26 3555.35 2569.81 2472.93 2480.47

Feeling of achievement Feeling of growth

14.3� 2.9 [4–20] 14.5� 3.0 [4–20]

N. Model Model 3 Model 5 N. Model Model 3 Model 5

Mean� SD [range] Estimate Estimate Estimate Estimate Estimate Estimate

Intercept 14.34** 13.71** 13.68** 14.55** 13.91** 13.91**

Level 1 Individual variables

Number of years as nurse 0.01 0.01 �0.01 �0.01

Organizational tenure 0.06 0.06 0.07 0.07

Education 0.53† 0.55† 0.67* 0.67*

Sex 0.00 0.03 0.08 0.08

Leader-Member Exchange 0.19** 0.19** 0.18** 0.18**

Level 2 Unit variables

Average Leader-Member Exchange 0.17** 0.17** 0.13** 0.13**

Leader-Member Exchange dispersion 0.01 0.00

VC within unit 7.90** 6.80** 6.79** 8.49** 7.36** 7.37**

VC between units 0.45* 0.22† 0.23 0.22 0.10 0.10

Interclass correlation 0.05 0.03 0.03 0.03 0.01 0.01

AIC 2896.11 2816.25 2822.44 2918.50 2845.56 2852.90

BIC 2904.85 2824.96 2831.15 2927.24 2854.28 2861.61

Note. Random effect¼ unit. Leader-Member Exchange score is centered on the group mean, and average Leader-Member Exchange and Leader-Member

Exchange dispersion on the ground mean.Education: dummy-coded 0¼ vocational school or junior college, 1¼ university or graduate school; Sex: dummy-

coded 1¼male, 2¼ female.

N. Model, Null Model; Estimate, Estimated intercept, and slope coefficient; VC, variance component; AIC, Akaike’s Information Criterion; BIC, Bayesian

Information Criterion. Lower values for AIC and BIC indicate a better fit of the model.
**p <0.01, *p <0.05, †p <0.1.
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Table 5. Relationships Between Leader-Member Exchange and Psychological States Among Nurse Managers: Hierarchical Linear Model.

Intention to continue working N¼ 27 Management satisfaction N¼ 24

6.6� 2.6 [1–10] 2.9� 0.7 [1–5]

Model 3 Model 4 Model 3 Model 4

Mean� SD [range] b SE b SE b SE b SE

Control variables

Years as nurse manager �0.15 0.40 �0.12 0.41 0.12 0.13 0.21 0.12

Organizational tenure 0.32 0.31 0.35† 0.32 �0.08 0.09 �0.02 0.08

Main variables

Average Leader-Member Exchange 0.00 0.15 �0.04 0.15 0.24 0.05 0.28 0.04

Leader-Member Exchange dispersion 0.42* 0.03 0.35† 0.03 0.44* 0.01 0.24 0.01

Interaction Effect

Average Leader-Member

Exchange� Leader-Member

Exchange dispersion

�0.17 0.01 �0.46† 0.00

R2 0.32 0.34 0.22 0.37

DR2 0.16 0.02 0.18 0.15

Management effectiveness N¼ 23 Feeling of extracting extra effort N¼ 23

3.2� 0.6 [1–5] 3.3� 0.6 [1–5]

Model 3 Model 4 Model 3 Model 4

Mean� SD [range] b SE b SE b SE b SE

Control variables

Years as nurse manager 0.16 0.10 0.23 0.09 0.18 0.12 0.22 0.12

Organizational tenure �0.19 0.08 �0.12 0.07 �0.07 0.08 �0.04 0.08

Main variables

Average Leader�Member Exchange 0.18 0.04 0.23 0.04 0.08 0.05 0.11 0.04

Leader-Member Exchange dispersion 0.53* 0.01 0.33 0.01 0.45† 0.01 0.33 0.01

Interaction effect

Average Leader-Member Exchange�
Leader-Member Exchange dispersion

�0.49* 0.00 �0.28 0.00

R2 0.29 0.47 0.20 0.26

DR2 0.27 0.18 0.19 0.06

Note. Average Leader-Member Exchange and Leader-Member Exchange dispersion scores are centered upon the ground mean.

Years as nurse manager: dummy-coded as 0¼ 1st or 2nd year, 1¼ 3rd or more.

b, standardized partial regression coefficient; SE, standard error; R2, coefficient of determination.
**p <0.01, *p <0.05, †p <0.1.

Figure 1. Interaction Effect of Average Leader-Member Exchange and Leader-Member Exchange Dispersion on Nurse Managers’ Sense of
Management Effectiveness and Management Satisfaction. A: Management effectiveness. B: Management satisfaction.

8 SAGE Open Nursing



It has been noted that nurse managers, sensing a
responsibility to mentor permanent nurses, have many
opportunities to communicate with them and are more
likely to be trusted by them while missing opportunities
to interact and build trust relationships with other nurses
(Gan, 2019). This suggests that it is common for nurse
managers to work in a mixed workplace with subordi-
nates who are building a high LMX and those who are in
a low LMX with them. The finding of this study showing
that the establishment of a high LMX relationship with
subordinates, even if only partially and regardless of the
average high or low LMX, has a positive effect on the
psychological state of nurse managers may provide
useful suggestions for many nurse managers.

The possibility of interaction was suggested in this
study, but the small number of participants made the
power insufficient, which necessitates follow-up studies
with larger samples.

The mechanism by which LMX as perceived by nurse
subordinates affects the psychological state of nurse man-
agers requires further research. LMX, evaluated by both
superiors and subordinates, has been observed to be
highly correlated (Graen & Cashman, 1975), but also,
conversely, as only moderately correlated (Gerstner &
Day, 1997). Since LMX represents a bilateral relationship
between a superior and each subordinate, the evaluations
of both are considered to be correlated, but the previous
study (Gerstner & Day, 1997) indicates that cases may be
mixed in which the perceptions of the two do not match.
Since we did not inquire regarding LMX among superi-
ors, it remains unknown whether superiors’ psychological
states are influenced by superiors’ perceived LMX with
their subordinates, by subordinates’ LMX as perceived by
superiors, or by subordinates’ performance affected by
LMX. These points should be given attention in future
research as well.

Strengths and Limitations

The findings here should be interpreted with caution due
to several study limitations. First, the number of man-
agers in our sample did not meet the required sample
size, and it is possible that the effect size was too small.
The alpha coefficient of management satisfaction was as
low as 0.60, and the fact that sufficient internal consis-
tency could not be confirmed should also be taken into
consideration, although this could be due to the fact that
there were only two items. There are limitations to the
questionnaire survey as a data collection tool, such as
subjectivity, possible inaccuracy, and bias toward
answers perceived as desirable. In addition, the response
rate and number of respondents differed by unit. Since
the LMX dispersion variance was calculated by dividing
by the number of respondents, it should not be affected
by the number of respondents, but there may have been

a selection bias. It is also possible that the impact of the
LMX dispersion on nurses’ psychological status may
differ depending on the number of nurses in the unit.
Moreover, because this was a cross-sectional study, no
causal associations could be confirmed. Influences from
requesting participation through superiors and from the
questionnaire submission method are conceivable but
could not be tested. This study is nonetheless important,
as it is the first to report the relationship between nurs-
ing teams’ LMX characteristics and outcomes for their
superiors. Finally, this study was conducted at two uni-
versity hospitals, meaning the participants could have
been disproportionately interested in education or
research; therefore, caution is required in generalization.

Implications for Practice

This study contributed to fourth-stage LMX research
and provided suggestions to utilize LMX theory in nurs-
ing. Increasing LMX with a nurse manager for each
nurse may contribute to good psychological states not
only for that nurse but for all nurses in the unit. When
LMX between nurse managers and their subordinates is
low overall, improving LMX with a portion of them
should be a priority in order to improve the psycholog-
ical states of nurse managers themselves.

Conclusion

In this study, the LMX characteristics of Japanese nurs-
ing teams were related to the psychological states of both
nurses and nurse managers, but these relationships dif-
fered between groups. Among nurses, LMX and average
LMX were positively related to positive psychological
states. Nurse managers displayed significant associations
between high LMX dispersion and positive psychologi-
cal states. When average LMX was low, management
effectiveness increased as LMX dispersion increased;
when it was high, management effectiveness was
almost constant even if LMX dispersion increased.
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