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ABSTRACT

Safe patient care in hospitals relies on teamwork. Transactive Memory Systems (TMS), are shared
cognitive systems that have been linked to team performance in other domains, but have
received limited attention in healthcare. This study investigated the role of TMS, psychological
safety and interpersonal conflict in predicting team performance in hospital ward teams where
team membership is dynamic and often loosely defined. Hospital staff (n=106) in four wards
completed a battery of instruments assessing team performance, TMS, psychological safety and
interpersonal conflict. TMS was a weak predictor of team performance, but the relationship was
mediated by psychological safety. Overall, team performance was predicted by high psycho-
logical safety, low interpersonal conflict and low reliance on team members’ knowledge (i.e.
TMS credibility). These findings suggest that, in hospital teams, TMS is not a strong predictor of
team performance but team culture is critical to ensure the quality and safety of patient care.

Practitioner summary: This study investigated the role of Transactive Memory Systems (TMS)
and cultural factors in hospital team performance. Team performance was predicted by psycho-
logical safety, low interpersonal conflict and low reliance on team members’ untested know-
ledge. This highlights the importance of a supportive and psychologically safe team culture for
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safe care in hospitals.

Abbreviations: TMS: transactive memory systems; HCA: health care assistant

Introduction

Safe and effective patient care in clinical settings relies
on teamwork; multiple professionals, from different
healthcare disciplines, work together with the common
purpose of managing and treating a patient. Recent
comprehensive reviews have shown that poor team-
work contributes to a large proportion of preventable
patient harm and patient mortality (Rosen et al. 2018;
Schmutz, Meier, and Manser 2019). Thus, a promising
route to improving the safety and quality of patient
care is to identify the factors that contribute to better
teamwork within hospital systems. Teamwork research
in healthcare has predominantly focused on stable, co-
located groups of individuals working together on well
defined, time limited tasks (Rosen et al. 2018), such as
surgical or trauma teams. However, this does not reflect
most teamwork occurring in hospitals. For example,

hospital ward staff co-ordinate their activities with
many other professional teams and deliver care around
the clock (Chesluk et al. 2015). Although care on wards
relies on the co-ordination and articulation of tasks,
team composition and team responsibilities are often
not well defined, well-structured or stable. These
characteristics of ward teams suggest that teamwork
may be challenging, but there has been limited investi-
gation of ward teams and factors associated with team
performance.

One promising avenue for increasing our understand-
ing of healthcare team co-ordination is team cognition.
Team members’ shared cognitive systems, such as
Transactive Memory Systems (TMS), have been consist-
ently linked to team performance in other professional
domains (Kim, Mu, and Moon 2018; Ren and Argote
2011; Bachrach et al. 2019; DeChurch and Mesmer-
Magnus 2010) and communication has been shown to
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be central in the functioning of TMS (Peltokorpi and
Hood 2019). Research in hospital teams has shown that
frequent team interactions and satisfaction with the
quality of team communication are linked to better TMS
(Liao et al. 2015; Tan et al. 2014). However, TMS is
under researched in the healthcare domain. Most TMS
research in healthcare has focussed on identifying
predictors of TMS (Liao et al. 2015), or used TMS as an
outcome measure of teamwork, to assess, for example,
the effects of new technology on teamwork (Lazzara
et al. 2015), or used it to predict aspects of teamwork,
such as leadership style (Ong, Koh, and Lim 2020), team
effectiveness, job satisfaction and team identification
(Michinov et al. 2008). The relationship between TMS
and team performance in hospital ward teams, with
loosely defined and dynamic team membership, remains
unclear.

Psychological and cultural factors, such as psycho-
logical safety and interpersonal conflict, create environ-
ments that can foster or hinder communication in
healthcare teams and so are likely to impact team cogni-
tion and affect teamwork performance. For example, staff
members’ perceptions of how psychologically safe it is to
‘speak up’ within a team will influence team communica-
tion (O’'Donovan and McAuliffe 2020). Studies have found
associations between TMS and psychological safety in
other industries (Kim, Kim, and Jo 2021). However, this
remains to be explored in healthcare teams.

Bridging these gaps in current research, the aim of
this study was to examine the relationship between
TMS and team performance in hospital ward teams
and examine the influence of psychological safety and
interpersonal conflict on (i) team performance and (ii)
the relationship between TMS and teamwork perform-
ance. In the following sections, we briefly review these
concepts in more detail.

Transactive memory systems

Transactive memory refers to knowledge about what
other people know. Transactions with other people,
such as requesting information and communicating
with them, are required to retrieve the information they
hold (Bachrach et al. 2019). In teamwork research, a
transactive memory system is a cognitive system that is
shared between team members and it includes know-
ledge about what other team members know. It is
closely related to team constructs such as shared mental
models, which refer to a team’s shared understanding
of tasks, the team, and the environment (Bachrach et al.
2019). TMS is more narrowly focussed and refers to

shared understanding of the team and the expertise of
its members, not the tasks or environment (Lewis 2003).

A TMS is a shared understanding of which mem-
bers know, and are responsible for, what knowledge
(Wegner 1987; Moreland and Myaskovsky 2000). It has
three dimensions: (1) Specialisation, which refers to
knowledge about each team members’ specialised
knowledge; (2) Credibility, which refers to beliefs
about the reliability of other members’ knowledge
and (3) Coordination, which is the process of effect-
ively coordinating knowledge between team members
(Lewis 2003). TMS attempts to explain how expertise
is recognised and coordinated within teams and leads
to shared interpretations of the information available
to team members. For example, when information is
required by an individual who does not possesses it,
in teams with effective TMS, information can be
requested directly from the relevant team member
(Wegner 1987; Whelan and Teigland 2013), because
the expertise of team members is known and trusted.
Co-ordination of information between team members
is thus facilitated.

The degree to which teams can develop an effective
TMS is likely to be inhibited by having team members
from different disciplines, loosely formed team struc-
tures, episodic teamwork and high member turnover, all
of which are ubiquitous in healthcare teams (Chesluk
et al. 2015). However, there are factors that facilitate the
development of TMS. For example, team and profes-
sional identity mediate the relationship between com-
munication quality and TMS but in different ways. Team
identification is positively related to TMS and the
relationship is stronger for those with low professional
identity. High professional identity predicts high TMS for
both high and low team identification (Liao et al. 2015).
Communication is also important; effective TMS relies
on effective communication (Peltokorpi and Hood
2019). Research in a range of professional domains has
shown that the frequency and quality of the communi-
cation among team members directly influences the
development and functioning of TMS and the resulting
team performance, and vice versa (Liao, Jimmieson, and
O'Brien 2012; Pearsall and Ellis 2006; Peltokorpi and
Manka 2008; Pearsall, Ellis, and Bell 2010). Poor commu-
nication reduces the ability of team members to recog-
nise the expertise of individuals within the team,
reducing the ability of the team to effectively use its
expertise (Kotlarsky, van den Hooff, and Houtman 2015).
Further research is needed to investigate the relation-
ship between TMS and team performance, moving
beyond investigation of factors predictive of TMS to
explore performance. In particular, clarity is needed



about how social and cultural team factors mediate
between TMS and team performance.

Psychological safety

Psychological safety is a shared belief that the team is
a safe environment for interpersonal risk taking, where
team members feel safe to question others, offer and
receive feedback and engage in open discussions
(Edmondson 1999). Theoretical models of teamwork
suggest that effective teams must enable members to
‘speak up’ when lapses or errors in teammates’ per-
formance are observed (Salas, Sims, and Burke 2005)
and indeed empirical studies have found that
‘speaking up’ is related to better team performance
(Kolbe et al. 2012). Psychological safety facilitates team
communication especially in relation to identifying
problems and correcting team performance.

The presence of psychological safety has been
shown to improve knowledge sharing among health-
care teams, suggesting that psychological safety may
facilitate the development of an effective TMS (Kessel,
Kratzer, and Schultz 2012). This is plausible as psycho-
logical safety is an element of effective team commu-
nication, which has itself been found to predict the
development of TMS (Liao et al. 2015). However, it is
still unclear how psychological safety and TMS interact
to influence performance. We hypothesise that the
presence of a psychologically safe environment will
improve the relationship between TMS and team per-
formance in the context of healthcare teams.

Interpersonal conflict

Interpersonal conflict, or relationship conflict as it is
sometimes known, is defined as ‘a dynamic process
that arises among individuals who experience negative
emotional reactions to perceived disagreement’ (Barki
and Hartwick 2004). This is distinguished from task or
process focussed conflict, in which people have dis-
agreements over ideas, strategies or approaches (Jehn
1997). A meta-analysis involving studies in multiple
professional domains revealed a significant negative
relationship between interpersonal conflict and team
performance, particularly for complex tasks (De Dreu
and Weingart 2003). An empirical study of manage-
ment teams in the financial sector found that
although TMS was positively associated with team per-
formance, this relationship no longer existed when
high levels of interpersonal conflict were present
(Rau 2005).
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Healthcare teams are frequently managing stressful
and pressured situations and under such circumstan-
ces interpersonal conflict can arise (Almost et al.
2016). The presence of interpersonal conflict, but not
task focussed conflict, in healthcare teams has been
linked to poorer staff and patient outcomes
(Rosenstein 2011; Laschinger 2014). Therefore, it would
be expected that similar to studies in other profes-
sional domains, interpersonal conflict would weaken
the relationship between TMS and healthcare team
performance.

In summary, previous studies of TMS in healthcare
teams have highlighted its importance for team out-
comes such as communication quality, leadership, job
satisfaction and team identification, and identified the
important mediating and moderating effects of team
and professional identity respectively on the relation-
ship between TMS and team outcomes. In this study
we investigated this relationship further by investigat-
ing the role of TMS, psychological safety and interper-
sonal conflict in predicting team performance.
Psychological safety and interpersonal conflict are
both crucial factors affecting team performance in
healthcare, and it is still unclear whether and how
these variables are related to TMS and its effects on
performance. We studied ward teams, which have
generally received less attention than other teams
with clearly defined and time limited tasks such as sur-
gery. The aim of this study, therefore, was to investi-
gate how psychological and cultural factors affect
team performance, and the relationship between TMS
and team performance, in ward teams.

The following research questions were investigated:

1. Does TMS score predict team performance?

2. Does psychological safety predict team
performance?

3. Does interpersonal conflict predict team
performance?

4, Does psychological safety moderate the relation-
ship between TMS and team performance?

5. Does interpersonal conflict moderate the relation-
ship between TMS and team performance?

Methods
Participants

All healthcare staff working within three diverse hos-
pital areas (Older Adult Unit, Surgery and Acute
Assessment Unit) in a central London hospital were
eligible to participate. Participants (n = 106) included
nurses (n=59), doctors (n=10), Allied Health
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Professionals (n=21) and Health Care Assistants
(n=16). Following agreement from ward managers
and dissemination of study information to staff in
meetings and via email, participants gave informed
consent for the study. They completed a battery of
survey instruments via the Qualtrics on-line platform
on hand held devices disseminated by the research
team during their shift. The survey battery, described
in detail below (see measures), assessed: staff demo-
graphic information, team composition, psychological
safety, interpersonal conflict, Transactive Memory
Systems (TMS) and team performance. Participants
were asked to respond to the questions considering
the teams they most frequently work in during a shift.

Wards

The four wards varied in terms of their function, team
stability and patient turnover. The older adult unit had
stable team members and slow patient turnover (e.g.
weeks). The Acute Assessment Unit is designed to
only take patients for a short duration (i.e. 24-48h)
and although they may have a core nursing team, the
ward team is dynamic with the majority of staff join-
ing their ward team to complete time-limited episodes
of work. Both surgical wards had different patient
demands with one managing shorter stay patients
and the second managing more complex patients
who require longer admissions. Nurses often move
between wards and surgeons manage patients across
multiple wards, not just surgical wards, requiring them
to join multiple ward teams to provide patient care.

Measures

Demographic and team information

Participants’ gender, professional group (doctor, nurse,
Allied Health Professionals, Health Care Assistants) and
years of experience (i.e. qualified staff - number of
years spent working as a qualified healthcare profes-
sional; for HCA’s- years of experience as a HCA) were
recorded. Because ward staff can be members of dif-
ferent teams (e.g. single or multi-professional), at the
start of the questionnaire participants were asked to
indicate whether their answers referred to their experi-
ence of working in a uni-professional team (e.g. nurs-
ing team), or multi professional, (i.e. teams including
members from multiple professional disciplines) team.
They were asked to answer the questions on the bat-
tery in relation to this team.

Transactive memory system

A 15-item self-report instrument was used to assess
the Transactive Memory System (TMS) in organisa-
tional teams (Lewis 2003). Participants are asked to
rate each of the 15 statements (e.g. each team mem-
ber has specialised knowledge of some aspect of our
project) on a 5-point scale (1 strongly disagree - 5
strongly agree). The instrument has three distinct fac-
tors, (1) team specialisation - differentiation of know-
ledge between team members (2) team credibility -
members’ beliefs about the reliability of other team
members’ knowledge (3) team coordination - mem-
bers’ ability to effectively coordinate their knowledge.
A mean score across all three factors was calculated
providing an overall TMS score. Higher scores indicate
a better team TMS. The scale is reliable and has shown
convergent, criterion-related and discriminant validity
(Lewis 2003). ltems in each factor demonstrated good
internal consistency (specialisation o =.84, credibility
o« =.81, coordination o =.83).

Psychological safety

A 7-item self-report structured instrument was used to
assess team psychological safety, which is a shared
belief that the team is safe for interpersonal risk taking
(Edmondson 1999). Across the seven statements, par-
ticipants are asked to select the option that most
accurately reflects their opinion (e.g. It is safe to take
a risk on this team) on a 7-point Likert scale (1 very
inaccurate — 7 very accurate). Higher scores indicate
participants feel more psychologically safe. Items
formed a single scale (x = .73).

Interpersonal conflict

Participants’ perception of interpersonal conflict was
assessed using six items (Hinds and Mortensen 2005).
Participants were presented with six questions relating
to interpersonal conflict within their team (e.g. how
much friction is there among members in the team?).
Participants were asked to select the option that most
accurately reflects their opinion on a six-point scale
(1-not at all to 6 — very much). The items have good
reliability (¢ = .89). Higher scores indicate more inter-
personal conflict.

Team performance

Team performance was assessed using three items,
which have demonstrated good reliability (¢ = .84)
(Hinds and Mortensen 2005). Participants were asked:
‘compared with the very best team you are working
with/have worked with in the past, rate the performance
of your team on a six point scale (1 poor to 6 excellent)
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Table 1. Means, standard deviations and ranges for all variables alongside Spearman’s correlations between variables.

Descriptive statistics

Inter-variable correlations

Variables Items Min Max Range M SD 1 2 3
1. Psychological safety 7 1 7 2.00-7.00 4.75 0.99 =
2. Interpersonal conflict 6 1 6 1.00-6.00 247 1.32 —.424** -
3. Transactional memory system overall 15 1 5 2.33-4.80 3.65 0.41 336 -.213 -
TMS: specialisation 5 1 5 2.40-5.00 3.79 0.55
TMS: credibility 5 1 5 1.80-4.80 3.53 0.51
TMS: coordination 5 1 5 1.80-5.00 3.63 0.56 e o e
4. Team performance overall 3 1 5 1.33-5.00 4.11 0.75 341 -.323 332
Team performance: efficacy 1 1 5 1.00-5.00 4.03 0.79
Team performance: quality 1 1 5 2.00-5.00 413 0.75
Team performance: excellence 1 1 5 1.00-5.00 418 0.82
**p < .01, *p < .05.
on the items of efficiency, quality and work excellence’. Results

Mean overall scores were calculated to give an overall
team performance score, with higher scores indicating
better team performance.

Statistical analysis

Descriptive analyses
The relationship between team composition (uni vs
multi-professional) and professional group (doctor,
nurse health care assistant and allied health professional)
was examined using a Chi Squared test. Independent
samples T-tests compared participants’ scores on assess-
ments of psychological safety, interpersonal conflict,
TMS and team performance by team composition (uni
vs multi-professional).

Spearman’s Rho correlations analysed the inter-
correlations between variables.

Predictors of team performance

A multiple regression analysis examined the relation-
ship between demographic measures (ward, profes-
sional group and years of experience) and team
performance.

To investigate the research questions and identify
predictors of team performance, a hierarchical regres-
sion analysis was used with team performance entered
as the dependent variable. The predictor variables
were entered in 4 models: model 1 - TMS subscales
(i.e. TMS specialisation, TMS credibility and TMS coord-
ination); model 2 - psychological safety and model 3
- interpersonal conflict. Model 4 - investigated the
moderating role of psychological safety and interper-
sonal conflict on the relationship between TMS and
team performance. It included two interaction terms
(i) Psychological safety*TMS and (ii) Interpersonal
conflict*TMS. The statistical significance was set at
p =.05 for all analyses.

Participant demographic information

The majority of participants were female (n =83, 78%).
Professional groups included: doctors (n=10, 9.4%),
nurses (n =59, 55.7%), HCAs (n=16, 16%) and Allied
Healthcare Professionals (n=21, 19.9%). Staff were
based in four diverse hospital wards [older adult unit
(n=21, 20%) surgical unit 1 (n=21, 20%), surgical
unit 2 (n=33, 31%) and acute assessment unit
(n=31, 29%)]. Participants had on average 5.16 years
of experience (Range 0 - 33 years, sd = 7.23).

Descriptive analyses

Participants’ mean scores and standard deviations
across all instruments (psychological safety, interper-
sonal conflict, TMS and team performance) are dis-
played in Table 1.

Team composition

Fifty-two participants (49%) reported working in a uni-
professional team, while 39 participants (37%)
reported working in a multi-professional team. A fur-
ther 15 participants (14%) declined to answer this
question. These participants were excluded from any
analyses involving team composition. There was no
significant difference between professional groups in
terms of team composition (Chi (3) = 2.50, p = .48)
(see Figure 1), TMS (F(3, 105) = .70, p = .55) or team
performance (F(3, 105) = .90, p = .44). Compared to
participants working in uni-professional teams, partici-
pants working in multi-professional teams had signifi-
cantly higher psychological safety (p = .02) and TMS
scores (p = .03) (Table 2).

Inter-relationships between variables

Spearman’s correlations are displayed in Table 1. Team
performance was significantly positively associated



6 M. LAVELLE ET AL.

40

30

Count

10

Nurse

Doctor

HealthCare
Assistants

Team
Composition

M Uni-professional
W Multi-professional

Allied Health
Professional

Figure 1. Participants’ team composition (uni vs multi-professional) by professional group.

Table 2. Independent samples T-test comparing participants’ measurement scores by team composition.

Uni- Professional (n =52)

Multi- Professional (n =39)

Variable M (sd) M (sd) t df p
Psychological safety 4.51 (0.92) 5.02 (1.09) —2.401 89 .02*
Interpersonal conflict 2.68 (1.51) 2.22 (1.14) 1.613 89 1
Transactional memory system 3.56 (0.46) 3.76 (0.41) —2.204 89 03*
Team Performance overall 4.09 (0.78) 4.05 (0.75) 234 89 .82

with TMS (p < .01) and psychological safety (p < .01)
and significantly negatively associated with interper-
sonal conflict (p < .01). TMS was significantly posi-
tively associated with psychological safety (p < .01)
and significantly negatively associated with interper-
sonal conflict (p < .05).

Predictors of team performance

Ward, professional group and years qualified were not
significant predictors of team performance (F(7,105) =
1.21, p = .31), as such they were not included in the
subsequent hierarchical regression analyses.

Hierarchical regression analyses exploring the pre-
dictors of team performance are displayed in Table 3
(models 1 - 4). Staff demographic variables (profes-
sional group and years of experience) and team com-
position were not included in the analyses as they
were not significantly related to team performance
(see descriptive analyses above). Multicollinearity was
tested in each model and found not to be present.

Model 1, which included the TMS subscales of spe-
cialisation, credibility, and coordination as independ-
ent variables, was significant (p = .02) and explained
6% of the variance in team performance. Of all three
subscales, TMS coordination was the only significant
variable, with higher TMS coordination scores associ-
ated with better team performance (p = .01).

Model 2 included the addition of psychological
safety. This model was highly significant (p < .001)
and explained 20% of the variance in team perform-
ance, a significant increase of 14% on model 2 (R
Change = .14, p < .001). Within this model,
psychological safety was the best predictor of team
performance, with greater psychological safety being
significantly associated with better team performance
(p < .001). TMS coordination was no longer signifi-
cantly associated with team performance once psycho-
logical safety was included in the model (p = .23).
However, TMS credibility did show a significant nega-
tive relationship with team performance, with lower
reported TMS credibility associated with better team
performance.

Model 3 included the addition of interpersonal con-
flict. This model was highly significant (p < .001) and
explained 23% of the variance in team performance, a
significant increase of 4% (R* Change=.04, p = .02).
Within this model, psychological safety, interpersonal
conflict and TMS credibility were all significantly asso-
ciated with team performance. Better team perform-
ance was associated with greater psychological safety
(p = .005), lower interpersonal conflict (p = .02) and
lower reported TMS credibility (p = .03).

Model 4 included the addition of interaction effects
between predictor variables (TMS*Psychological Safety
and TMS*Interpersonal conflict). This model was again



Table 3. Hierarchical regression analysis predicting team performance (dependent variable).

Model 2: psychological safety Model 3: interpersonal conflict Model 4: interaction effects

Model 1: TMS
Adjusted R* = —.06,

’

=.25

Adjusted R

i

=.23

Adjusted R

r

=.20

Adjusted R

5.8, p < .001

F=
B [CI}

7.30, p < .001

F=

B [CI]

7.36, p < .001

F=

F=329p=.02

B [Cl]
145 [—.08, .47]
—.137 [—=.53, .13]

.272 [.07, .66]

B [Cl]
.167 [—.03, 48]
—.202 [—.60, —.01]
142 [-.10, 47]

406 [.16, .45]

Predictor variables

.02

2.35
—1.83

.07

—41, .02]
—.03, 39]

.05, .46]

.09
.02

173
241
—244

.02

—43, —.04]
—.01, .32]

=11, .21]

.06
.55

1.87
0.60

.08
.03

1.

—2.25

—.09, .46]
—.67, —.06]

—.07, 49]
.07, .38]

—.194

181
254
—.237

11

<.01

1.60
2.82
—2.38

.02

—.24, —.02]

167
—.232
170
295
—.233

.08

.06

19
<.001

76

1.

—1.93

.16
23

1.41
-1.22

TMS specialisation
TMS credibility

1.

.01

245

TMS coordination

4.23

Psychological safety

Interpersonal conflict

228
.069

TMS*Psychological safety

TMS*Interpersonal conflict

Model 1: R? Change = .09, F Change = 3.29, p = .02.

Model 2: R? Change = .14, F Change = 17.96, p < .0001.

Model 3: R’ Change = .04, F Change = 5.69, p = .02.

Model 4: R? Change = .03, F Change = 1.99, p = .14.
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highly significant (p < .001) and explained 25% of the
variance in team performance, a non-significant
increase of 3% (R? Change = .03, p = .14). Neither
interaction effect was significant (p>.05), suggesting
that neither psychological safety or interpersonal con-
flict moderate the relationship between TMS and team
performance in this model. However, the interaction
effect for psychological safety did approach signifi-
cance (p = .06).

Discussion

The aim of this study was to investigate how psycho-
logical and cultural factors affect team performance
and the relationship between TMS and team perform-
ance in hospital ward teams. The findings revealed
that better team performance was predicted by teams
feeling psychologically safe, experiencing low levels of
interpersonal conflict and relying less on other team
members’ knowledge. Although psychological safety
and interpersonal conflict were independent predic-
tors of team performance, and mediated the relation-
ship between the TMS subscale coordination and
team performance, they did not moderate the
relationship between TMS and team performance.

More effective Transactive Memory Systems (TMS),
specifically, coordination of knowledge between team
members did predict better team performance.
However, this relationship was weak and TMS
explained only a small proportion (6%) of the variance
in team performance. Psychological safety was a much
stronger predictor of performance than TMS, explain-
ing an additional 13% of the variance. Interpersonal
conflict was also a significant predictor of performance
adding a further 4% of predictive power to the model.
Furthermore, when controlling for cultural factors, low
TMS credibility predicted better team performance.
The relationship between TMS and team performance
was not moderated by interpersonal conflict. Although
not significant, psychological safety did approach sig-
nificance (p = .06) and a study with a larger sample
size is required to examine this relationship further.
The present results suggest that, within this context
where teams are less well defined, TMS may not be
particularly helpful for understanding team perform-
ance. These findings highlight the critical role team
culture plays in team performance in ward teams in
hospital settings.

In line with previous studies across a range of pro-
fessional domains (Kim, Mu, and Moon 2018; Ren and
Argote 2011; Bachrach et al. 2019; DeChurch and
Mesmer-Magnus 2010), we found that effective TMS
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was a significant, albeit weak, predictor of team per-
formance. Specifically, the TMS subscale coordination,
which evaluates the ability of a team to work together
to accomplish tasks in a coordinated and efficient
way, was a significant predictor of better team per-
formance. Our findings suggest that TMS predicted
approximately 6% of the variance in team perform-
ance, which is a similar proportion to that identified in
previous meta-analyses across a variety of professional
domains (e.g. 7% (DeChurch and Mesmer-Magnus
2010)). TMS appears to have limited predictive power
while more specific variables, such as psychological
safety and interpersonal conflict, that focus on specific
aspects of communication have greater explanatory
power. These findings are important for informing
future  interventions  for  improving health-
care teamwork.

Interestingly, when psychological safety and inter-
personal conflict were controlled for, the TMS subscale
of coordination was no longer a significant predictor
of team performance, and the TMS subscale of cred-
ibility (i.e. the reliability of other members’ knowledge)
became significant but with a negative relationship to
team performance (i.e. low TMS credibility predicted
better team performance). The negative relationship
between TMS credibility and team performance may
seem counterintuitive, but one possible explanation
might be that critiquing and questioning the know-
ledge or expertise of other team members, rather than
just trusting that it is reliable, might lead to better
performance. Teams in which members change con-
stantly, teamwork is episodic and team structures are
ill defined, such as those found in wards, might
experience weaker TMS and compensatory behaviours
are therefore used, such as not implicitly relying on
team members’ untested knowledge. Offering support
to this hypothesis, empirical studies in healthcare have
found the ability of staff to question the performance
of team members is related to better team perform-
ance (Kolbe et al. 2012), a finding confirmed in this
study. This relationship warrants further in depth
investigation in healthcare teams of different types.

Although we gathered data on whether team mem-
bers based their responses of working in a uni or
multi professional team we were unable to use this as
a variable in the regression models because of the
sample size. Nevertheless, we found that multi-
professional team members reported higher levels of
psychological safety and higher TMS scores than uni-
professional team members. This was unexpected and
there are a number of potential explanations. Higher
psychological safety in multi professional teams could

indicate a greater ability to contribute professional
expertise in a team where other professionals rely on
that expertise and expect to receive it. Similarly, the
presence of different professional groups could assist
TMS formation because the knowledge and expertise
held by different professions is more easily identified
than in teams where all members have the same train-
ing and knowledge base. Previous studies have identi-
fied team and professional identity as important
mediators of the relationship between TMS and com-
munication quality, but this was based on measures of
social identity, which we did not use in this study
(Liao et al. 2015). The relationship between TMS and
team structures and membership is a promising
avenue for future research.

Overall, the findings suggest that better team per-
formance is predicted independently by high levels of
psychological safety, low levels of interpersonal conflict
and low reliance on team members’ untested know-
ledge (TMS credibility). Interventions to improve team-
work will have to consider how to improve team
culture and psychological safety alongside being mind-
ful of the ability of teams to develop a shared cognitive
system. However, constantly changing membership, epi-
sodic teamwork, and loose team structures, such as
experienced in healthcare, may inhibit the development
of effective TMS. Questioning colleagues may be a more
effective technique for high performance than trusting
their expertise, and this questioning is facilitated by psy-
chological safety and low interpersonal conflict. There
may be other healthcare settings, such as primary care
or mental health inpatient wards in which team mem-
bership is more consistent and teams can more effect-
ively develop a shared cognitive system such as TMS.

Implications and recommendations

The study showed that TMS is only weakly related to
team performance and psychological safety and inter-
personal conflict are more strongly related to perform-
ance. Our findings stress the importance of feeling
psychologically safe and having low interpersonal con-
flict for healthcare teams to be effective, along with
not assuming the expertise of team members. We
interpret the results as indicative of the limits of the
TMS construct in understanding teams in which there
may be reduced opportunity to develop the know-
ledge required for an effective TMS. Improving the
performance of such teams may require psychological
safety to allow team members to question and chal-
lenge each other in the absence of intimate know-
ledge of team members’ abilities. These findings



underline the importance of understanding the unique
characteristics of healthcare teams that might make
generalising from research in other domains risky.

In reality, healthcare professionals frequently find it
difficult to communicate effectively with colleagues
and speak up when lapses occur, suggesting a lack of
psychological safety in current practice (Schwappach
and Gehring 2015; Schwappach and Richard 2018;
Martinez et al. 2017). There are a number of factors
that may be contributing to this. Firstly, the influence
of hierarchies and power dynamics (Morrow et al.
2016) both within and between professional silos, that
inhibit communication and create a barrier to effective
TMS development (Kotlarsky, van den Hooff, and
Houtman 2015; Hollingshead et al. 2010). Nurses and
junior doctors are particularly vulnerable to the effects
of hierarchy within healthcare teams (Martinez et al.
2017; Morrow, Gustavson, and Jones 2016; Okuyama,
Wagner, and Bijnen 2014). Secondly, tightening budg-
ets and increasing patient demands mean hospitals
are prioritising space for clinical use at the expense of
staff protected spaces and moving away from trad-
itional ward based team structures towards more tran-
sient and episodic teamworking (Chesluk et al. 2015).
As a result, opportunities for staff to communicate
with each other outside of the pressurised clinical
encounter are diminishing, which has been shown to
impact TMS development (Liao, Jimmieson, and
O’'Brien 2012; Pearsall and Ellis 2006; Peltokorpi and
Manka 2008; Pearsall, Ellis, and Bell 2010). Taken
together, the current landscape of hospital teams lim-
its both the quality and frequency of communication
teams have, creating barriers to effective TMS develop-
ment and team performance.

Organisations could take steps to improve their
staff's team performance, and in turn improve patient
safety, by facilitating the development of psycho-
logical safety and a positive team culture within their
organisation. One way this could be achieved is by
providing non-clinical spaces for healthcare staff
where they can engage in conversations with col-
leagues outside of the direct pressure of the clinical
setting. Ensuring that adverse incidents are managed
non-punitively is also likely to be important for
increasing the likelihood of open communication in
future. Finally, interprofessional teamwork training has
been shown to facilitate the development of TMS
(Moreland and Myaskovsky 2000). Senior team mem-
bers could be supported to have a greater awareness
of the role of hierarchy on team communication
and performance, particularly with more junior
team members.

ERGONOMICS . 9

Strengths and limitations

A strength of this study is the fact that participants
were recruited from diverse hospital wards and profes-
sional groups. Furthermore, the instrument battery
used valid and reliable survey instruments. A limiting
feature of this study was the relatively small sample
size, which precluded sub group analyses of ward
type and team composition. A second limitation of
this study is the reliance on self-report data, and the
lack of an objective measure of team performance.
However, identifying an objective measure of team
performance for ward teams is challenging. There is
no gold standard measure that could be applied to all
teams. Perceived outcomes are commonly used in
TMS research and other questionnaire studies
(Bachrach et al. 2019) and can identify avenues for
future studies. The present study provides an insight
into staff experience of teamwork within this system.

Conclusions

This is one of the first studies to examine the influ-
ence of team culture and TMS on team performance
in hospital ward teams where stakes are often high
and poor teamwork can compromise patient safety
and lead to harm (Rosen et al. 2018; Schmutz, Meier,
and Manser 2019). In line with studies in other profes-
sional disciplines (Kim, Mu, and Moon 2018; Ren and
Argote 2011; Bachrach et al. 2019; DeChurch and
Mesmer-Magnus 2010), TMS explained only a small
amount of the variance in team performance. High
psychological safety, low interpersonal conflict, and
not trusting team members’ expertise were predictors
of better team performance, highlighting the import-
ance of being able to challenge colleagues safely.
These findings highlight the critical role of team cul-
ture in ensuring safer patient care in hospital settings.
The findings suggest that interventions to create safe
team environments and effectively manage interper-
sonal conflict should be considered as a means to
improve healthcare teamwork.
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