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“The cultural response to pandemic 
&29,'����DQG�WKH�H௺HFW�RI�WKH�YLUXV�
on healthcare systems revealed the 
H௺HFWV�RI�XQUHFRJQL]HG�IHDU�RQ�URXWLQH�
and emergency operations. Stress, as 
demands exceeding our abilities, is 
natural, expected, and leads to strength 
through change (allostasis).”
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Abstract

7KH�WKUHDW�RI�&29,'���� WR�SURIHVVLRQDOV�KDV�EHFRPH�SHUVRQDO��
3URIHVVLRQDOV� LQ� QHRQDWDO� KHDOWKFDUH� FDQ� DFTXLUH� LQIHFWLRQ� DQG�
XQNQRZLQJO\� EHFRPH� D� YHFWRU�� LQIHFWLQJ� EDELHV�� DQG� WKHLU� FRO-
OHDJXHV��$�SUDJPDWLF�VWDQFH�RI� OHDGHUVKLS��GHULYHG�IURP�OHDGHU-
VKLS�LQ�H[WUHPLV��FRPPXQLFDWHV�WR�VXERUGLQDWHV�WKDW�OHDGHUV�KDYH�
WKHLU�LPPHGLDWH�ZHOO�EHLQJ�LQ�PLQG�ZKLOH�HQJDJLQJ�LQ�GHPDQGLQJ�
VLWXDWLRQV��(௺HFWLYH�OHDGHUVKLS�IRU�LOO�VWUXFWXUHG�SUREOHPV�HPEHG-
GHG�LQ�WKH�HQYLURQPHQW�KDV�GLVWLQFW�FKDUDFWHULVWLFV�VXFK�DV�PRG-
HOLQJ� FRJQLWLYH� DQG� D௺HFWLYH� VNLOOV� �DWWLWXGHV� DQG� WKH� FRQWLQJHQW�
YDOXH�RI�LQIRUPDWLRQ��DQG�WKH�DELOLW\�WR�PRGXODWH�HPRWLRQDO�VWDWHV��
3UDJPDWLF� OHDGHUV� H௺HFWLYHO\� LQFUHDVH� VXERUGLQDWHV¶� FROOHFWLYH�
VWUHVV�FDSDFLW\�IRU��DQG�OHYHUDJH�LQGLYLGXDO�FDSDELOLWLHV�GXULQJ��LQ�
H[WUHPLV�FLUFXPVWDQFHV��7KLV�SDSHU�GHVFULEHV�SUDJPDWLF�OHDGHU-
VKLS� FKDUDFWHULVWLFV� DQG� SUDFWLFHV� GHULYHG� IURP�H[SHULHQFH�� SUL-
PDU\�VFLHQFHV��DQG�+LJK�5HOLDELOLW\�2UJDQL]DWLRQV��+52���

Introduction

The threat of COVID-19 to professionals has become personal. 
A deadly infection acquired in the community or NICU, unknow-
ingly becoming a vector infecting babies and their colleagues, 
and interference with decision-making and routine behaviors. In-
adequate protective material demanded healthcare professionals 
LPSURYLVH�ZLWK�ORFDOO\�DYDLODEOH�UHVRXUFHV��PXFK�OLNH�WKH�¿UH�GH-
partment adage for improvisation, “if you don’t have it, it doesn’t 
exist.” Premature infants, however, do not have the compensation 
capacity, makeshift material, nor the physiological reserve to sur-
YLYH�ZKLOH�QHRQDWRORJLVWV�GHWHUPLQH�DQ�HႇHFWLYH�WUHDWPHQW��'XULQJ�
COVID-19, neonatologists faced the dual challenge of identifying 
and treating a previously unencountered disease while protecting 
themselves and others from contracting a highly infectious virus. 
$V�VXFK��&29,'����LV�DQ�XQGH¿QHG�DQG�LOO�VWUXFWXUHG�SUREOHP�WKDW�
necessitates error probing.

Healthcare leaders directing medical care now must incorporate 
leadership principles and practices that support and protect sub-
ordinates in a manner previously unheard of in the NICU. A prag-
matic stance of leadership, derived from leadership LQ�H[WUHPLV, 
communicates to subordinates that their leaders have their imme-
diate well-being in mind while engaging in new situations.  

High-Reliability Situations (HRS) present disrupted structure and 
logic to the individual. We cannot know if an error is occurring, if 
we discovered a discrepancy, or if we are experiencing a new dis-
ruption to our operations. We cannot know if our hesitation to en-

gage is not an error. “Look before you leap” may cause a serious 
error during cascading events. A threat, an uncontrollability, and 
WKH�ZHLJKW�RI�GHPDQGV�LQLWLDWH�UHÀH[LYH�EHKDYLRUV�DQG�LQYROXQWDU\�
release of neurochemicals that, though inevitable, need not be 
sustained. The pragmatic leader accepts the duty to increase the 
stress capacity, sense of controllability, and operational capability 
of subordinates in order to engage the HRS. 

7KH�FXOWXUDO�UHVSRQVH�WR�SDQGHPLF�&29,'����DQG�WKH�HႇHFW�RI�WKH�
YLUXV�RQ�KHDOWKFDUH�V\VWHPV�UHYHDOHG�WKH�HႇHFWV�RI�XQUHFRJQL]HG�
fear on routine and emergency operations. Stress, as demands 
exceeding our abilities, is natural, expected, and leads to strength 
through change (allostasis). Stress responses from uncontrollabil-
LW\�DQG�IHDU�UHDFWLRQV�RU�VXVWDLQHG�WKUHDW�UHÀH[HV��XQIRUWXQDWHO\��
have become normalized into programs expected to encounter 
the HRS.

These circumstances disrupt care, induce unrecognized fear re-
sponses, discussed later in this article, and challenge leadership. 
Information for decisions is limited, uncertain, and ambiguous. 
Time for decisions is constrained. Unrecognized fear and sus-
WDLQHG�WKUHDW�UHÀH[HV�LQÀXHQFH�GHFLVLRQV�LQ�WKH�PRPHQW��PDNLQJ�
plausible short-term personal concerns. It is just such situations 
where a leader models decision making for the good of the com-
munity, a virtue, rather than self, a vice (Aristotle 2011 1140b5-7).  

3KURQHVLV – prudence or practical wisdom – is acquired by both 
practice and observation: practice creates the experience, while 
observation of elders who model this virtue leads to phronesis 
(Ryan 2014). Leaders stimulate people to act on their own in an 
interface with their environment. Practical wisdom is the capacity 
to choose appropriate goals and successfully devise means to 
reach them (Halverson 2004). Practical wisdom relies on the dy-
namic interaction between perception, experience, and character. 
,W�RႇHUV�DQ�LQVLJKWIXO�YLVLRQ�RI�ZKDW�LV�SUR[LPDWHO\�DQG�XOWLPDWHO\�
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“The pragmatic leader gives meaning to 
the adage 'Safety through operations and 
operations through safety.'”

“ This led to a single level of analysis 
rather than a macroscopic view providing 
multiple levels of analysis. The initial data 
collection and research did not identify the 
H௺HFW�RI�FRPPDQG�DQG�OHDGHUVKLS�RQ�WKH�
organizational structure and culture of the 
carrier.”
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good for people, organizations, and businesses. Phronesis, as 
SUXGHQFH��LV�WKH�¿UVW�RI�$ULVWRWOH¶V�IRXU�&DUGLQDO�9LUWXHV��3UXGHQFH��
Justice, Temperance, and Fortitude). 

Leadership models developed in safe, stable environments do not 
generalize well in dangerous circumstances where leaders and 
followers must personally face dynamic and unpredictable situ-
ations, actively avoid death, and consider outcomes that include 
life-threatening disease or psychological injury (Kolditz 2006; 
Campbell, Hannah, and Matthews 2010). The sense of uncontrol-
lability and existential threat results in stress responses and fear 
reactions that go unrecognized, impairing human performance 
and interaction (van Stralen, Byrum, Inozu 2017 269-73). Increas-
ing stress capacity, a distinct yet inadequately developed leader-
ship dimension in civilian leadership models, is fundamental to 
pragmatic HRO leadership. In this article, we will adapt the leader-
ship characteristics of leadership LQ�H[WUHPLV�and the leadership 
characteristics missed by the early HRO researchers into leader-
ship for routine operations. 

The HRO pragmatic leader increases in subordinates 1) opera-
tional and decision-making, FDSDELOLWLHV� 2) methods to discover, 
acquire, and maintain a functional sense of FRQWUROODELOLW\, and 3) 
stress capacity. The leader models values, attitudes, practical 
ZLVGRP��FRQÀLFWHG�GHFLVLRQ�PDNLQJ��DQG�PRGXODWLRQ�RI�VWUHVV�DQG�
fear responses. Below, we describe 1) management of unrec-
ognized stress and unrecognized fear, and 2) the elements and 
characteristics of leadership LQ�H[WUHPLV. 

Unrecognized stress, unrecognized fear

Mild uncontrollable stress, even the sense of uncontrollability, 
LQLWLDWHV�D�VWUHVV�UHVSRQVH�VXႈFLHQW�WR�LPSDLU�FRJQLWLRQ��$UQVWHQ�
2009). The amygdala directly impairs the executive functions, and 
cortisol release impairs memory recall for declarative memory 
(knowledge), episodic memory (experience), and working memo-
ry. Cortisol enhances procedural memory (habits and skills). Left 
unrecognized, the individual’s abrupt inability to recall or process 
necessary information increases the sense of uncontrollabil-
LW\��PLPLFNLQJ�DQ�XQTXDOL¿HG�LQGLYLGXDO��$�FRQWUROOHG�SK\VLFDO�DFW�
resolves the problem. Working memory manages 7-9 chunks of 
information at a time, readily occupied by system demands, rigor-
ously mandated protocols, and fear of causing harm. We call this 
“unrecognized stress” when amygdala activation and cortisol-me-
diated stress responses become accepted as normal, expected 
responses rather than avoidable, serious, but recoverable perfor-
PDQFH�GH¿FLWV�

Maladaptive fear behaviors include protective behaviors, that is, 
SURWHFWLYH�RI�HJR�DQG�UHSXWDWLRQ��DQG�WKH�WKUHDW�UHÀH[HV��'HIHQ-
sive protection occurs when the individual is outside of the situa-
tion, not engaging the problem, and unfamiliar with local or imme-
diate correlations and causations. Defensive, protective actions, 
directed toward saving what has not already been harmed, shift 
DWWHQWLRQ� DZD\� IURP� WKH� LQGLYLGXDO¶V� DFWLRQV� WKURXJK� GHÀHFWLRQ��

H[FXVHV�� MXVWL¿FDWLRQ�� DQG� ³SURSK\ODFWLF´� VHOI�EODPH�� 2ႇHQVLYH�
protection develops within or upon entering the problem space. 
2ႇHQVLYH�SURWHFWLYH�DFWLRQV��WR�VWRS�WKH�VSUHDG�RI�SUREOHPV��VKLIW�
attention toward the actions of others by attacking colleagues, 
blaming others, and making accusations. ,QVWUXPHQWDO� DQJHU, a 
GLVWLQFW�IRUP�RI�RႇHQVLYH�SURWHFWLRQ��EULQJV�VHFRQGDU\�JDLQ�IRU�WKH�
individual. Instrumental anger, and the similar instrumental use 
of stress and fear, are manipulations independent of any context. 
Recognizing fear reactions as neurochemical responses allows 
the normative leader to reframe circumstances to gain the percep-
tion of controllability, reduce stress responses, and focus on the 
person’s capabilities, system resources, re-evaluate demands, or 
decompose objectives for attainability.  

Asking residents for reasons an attending physician would be-
come angry with them, the single common answer is that the 
resident made a serious mistake. They would respond by work-
LQJ�KDUGHU��:H�WKHQ�GLVFXVVHG�DQJHU�DV�WKH�IHDU�¿JKW�UHVSRQVH�
without the motor component. Working harder does not resolve 
the fear. Rather, requesting a directed action or asking, “How can 
I help?” moves the brain activity out of the amygdala and can re-
VROYH�WKH�DQJHU��$V�UHÀH[HV��ZH�FDQQRW�SUHYHQW�WKH�DSSHDUDQFH�RI�
D�¿JKW��ÀLJKW��RU�IUHH]H��EXW�ZH�FDQ�PRGXODWH�ERWK�PRWRU�DQG�HPR-
WLRQ�FRPSRQHQWV�RI� WKH� UHÀH[� WR�SUHYHQW�VXVWDLQHG�XQFRQWUROOHG�
behaviors (McConnell and van Stralen 1997; Bracha 2004; van 
Stralen, Byrum, and Inozu 2017 285-87).

7KH�SUDJPDWLF� OHDGHU�UHDGLO\� LGHQWL¿HV�WKUHDW�UHÀH[HV�DQG� LQWHU-
rupts the cycle. Tonic immobility (“playing dead”), common though 
unrecognized, is the vagal induced “sick” feeling in the stomach 
(alarm bradycardia in mammals and birds) hindering decisions 
and actions (Alboni and Alboni 2014). Flight presents as plausi-
ble avoidance, distraction, intense review of information, or leav-
ing to obtain equipment or information. Freeze (hypervigilance) 
maintains attention in preparation to act, but thinking and acting 
DUH� ³RQ�KROG�´�7KH� OHDGHU�FDQ� LQWHUUXSW� WKH� WKUHDW� UHÀH[�� UHWXUQ-
ing the person to the team, by prompting the executive functions 
(ask “How can I help you?”) or assigning a simple task to perform 
�VKLIW�WR�D�GRSDPLQH�SDWKZD\�RU�QHWZRUN���,Q�WKH�¿UVW�PRPHQWV�RI�
resuscitation, a nearby nurse could not assist because of routine 
tasks for another patient. One of the authors (DvS) then asked the 
nurse to prepare a dopamine infusion, readily accomplished, and 
brought to the room. The author then asked the nurse for another 
task which the nurse undertook. Fifteen minutes into the resus-
citation, the nurse asked about administering the infusion. It had 
QRW�EHHQ�QHHGHG��7KH�ÀLJKW�UHVSRQVH��SODXVLEOH�DYRLGDQFH��UDS-
idly resolved because performing a familiar task gave a sense of 
controllability, and the familiar task was possible because cortisol-



³7KH�ÀLJKW�UHVSRQVH��SODXVLEOH�
avoidance) rapidly resolved because 
performing a familiar task gave a sense of 
controllability, and the familiar task was 
possible because cortisol-induced stress 
enhances procedural (skill) memory.”
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induced stress enhances procedural (skill) memory.

Stress Capacity

Pragmatic leaders increase the stress capacity of subordinates 
by increasing demands while increasing their capacity to per-
form. The objective is to develop increased capability and a 
sense of controllability, frame experiences as challenges rather 
than threats, and distinguish between demands and expectations 
(Fisher, Hutchings, and Sarros 2010; Geraci et al. 2011; Swee-
ney, Matthews, and Lester 2011; van Stralen, Byrum, and Inozu 
2017 pages 283-4).�&RQWH[W�LQÀXHQFHV�VXERUGLQDWHV��)UDPLQJ�H[-
periences as challenges for growth also frame the environment 
(Sweeney and Matthews 2011), and subordinates develop the ca-
SDELOLW\�IRU�HႇHFWLYH�SHUIRUPDQFH�XQGHU�VWUHVV�FRQGLWLRQV��1RYDFR�
et al. 1979). 

The leader models the necessary attitudes and behaviors, open-
ly discusses capabilities, core values, and shared purpose, and 
JLYHV�PHDQLQJ�WR�WKH�HႇRUWV�RI�VXERUGLQDWHV��Attitudes LQÀXHQFH 
EHKDYLRU��DUH�JHQHUDOL]DEOH��DQG�OHVV�VSHFL¿F��PDNLQJ�WKHP�DGDS-
tive to varying contexts. Attitudes represent predispositions in fa-
vor of or against an element (Banaji and Heiphetz 2010, 350). For 
example, three years after graduating from medical school, Thom-
as Peebles joined the lab of Nobel Laureate John Enders to work 
on isolating the measles virus. Enders observed no success and 
removed Peebles from the project, but Peebles continued working 
on his own time. Peebles then isolated the measles virus used in 
the measles vaccine (Enders and Peebles 1954). Peebles was 
D�86�1DY\�DYLDWRU�ZKR�ÀHZ�%����/LEHUDWRUV�LQ�WKH�6RXWK�3DFL¿F��
receiving his crew’s respect for his courage and leadership. He at-
tributed his success to perseverance and a “failure to be bound by 
preconceived ideas” (Maugh 2010). Perseverance, courage, and 
acceptance of the novel are attitudes also found in naval aviators. 

Pragmatic leaders treat all subordinates fairly, independent of the 
leader’s feeling or judgment toward the subordinate. It is not un-
common, if not accepted, for a leader to marginalize subordinates 
through nonverbal cues and obtuse comments. Subordinates will 
notice a colleague who has become marginalized by the leader 
and, even if others do not favor the subordinate, the leader’s ac-
WLRQV�QHJDWLYHO\�DႇHFW�JURXS�SHUIRUPDQFH��$FWLRQV�E\�WKH�OHDGHU�
are what create trust. 7UXVW�ZDV�D� FHQWUDO� IDFWRU� LQ�GH¿QLQJ� WKH�
characteristics of leading in combat during the Vietnam War (Fish-
er, Hutchings, and Sarros 2010).

Controllability

Controllability not only averts the cortisol-mediated memory im-
pairment (cortisol released due to XQFRQWUROODEOH stress), it is also 
WKH�REMHFWLYH�IRU�¿UVW�DFWLRQV��7KDW�LV��WKURXJK�VHQVLQJ��not sense-

PDNLQJ���WKH�LQGLYLGXDO�LGHQWL¿HV�DQ�DFWLRQ�WR�WDNH��REVHUYHV�WKH�
response to the action, then acts on that information (McConnell 
and van Stralen 1997; van Stralen, Byrum, and Inozu 2017 183-
4). The goal is to identify any point of controllability.

Leadership can instruct subordinates in methods to identify con-
trollability during crises. One of the authors (DvS) sent a PGY2 
pediatric resident to stabilize and transport an infant actively being 
resuscitated in the emergency department (ED) of a local major 
medical center. The pediatric resident later described the hyper-
vigilant freeze response that came over her, she could not think. 
After the sensation started, she checked the endotracheal tube to 
see if it was working. It was working before checking, but it was 
the physical activity she wanted, and it was that physical activity 
that broke the freeze. The transport resident successfully resus-
citated the infant within 20 minutes and returned with the child to 
the PICU (van Stralen, Byrum, and Inozu 237-8).

Expectations and demands

On the tactical level, during an emergency or crisis, we can too 
easily confuse expectations with demands. (The military refers to 
demands as constraints and limitations: what you must and can-
not do.) Demands are objective, have a practical pathway that can 
EH�GHYHORSHG��D�FOHDUO\�LGHQWL¿HG�HQG�VWDWH��DQG�FDQ�EH�GHVFULEHG�
in concrete terms without abstractions, metaphors, or the use of 
clichés. Demands are the priority for the pragmatic HRO stance. 
Expectations, on the other hand, are subjective, vague, even neb-
ulous, and are more often described in the abstract or through 
metaphors. Expectations may appear concrete and objective, but 
they lack the practicality of developing a path from the situation to 
the end state. Demands are more likely to be independent of the 
context and person, have objective markers to show progress, 
and have measurable endpoints. Expectations more likely come 
from desire or imperfect knowledge and depend on the strength 
of personal or group beliefs. Expectations too readily replace 
or become confused with demands. Striving for an expectation 
frames the situation or problem improperly, creates uncontrol-
lability, generates gratuitous stress, impairs individual and team 
performance, and builds toward traumatic stress. A demand we 
FDQQRW�UHDFK�EHFDXVH�RI�HႇRUWV�DQG�UHVRXUFHV�GLUHFWHG�WRZDUG�DQ�
expectation is a preventable tragedy.

Cognitive Appraisal and Traumatic Stress

Operations in a demanding, life-or-death environment, whether 
the NICU, public safety, or military operations, create two tra-
jectories for psychological health: resilience or traumatic stress 
(Geraci et al. 2011). While there are numerous contributing fac-
tors, the NICU attending’s use of leadership in dangerous con-
texts can decrease the likelihood of the traumatic stress trajectory 
and enhance the likelihood of the resilience trajectory. Cognitively 
appraising experiences and training as threatening, by the subor-
dinate, contributes to later poor psychological health and impaired 
resilience (Geraci et al. 2011). Collegiate athletes also show simi-
ODU�GLႇHUHQFHV�ZKHQ�WKH\�DSSUDLVH�H[SHULHQFH�DV�D�WKUHDW�YHUVXV�
a challenge, the latter is a problem solver’s perspective. Lead-
ership is not restricted to organizational line authority, allowing 
WKH� QHRQDWRORJLVW� WR� LQÀXHQFH� WKH� FRJQLWLYH� DSSUDLVDO� RI� HYHQWV�
E\�1,&8�VWDႇ�DQG�WKH�IDPLOLHV�RI�SDWLHQWV��8VLQJ�WKH�VDPH�PHWK-
ods military leadership LQ�H[WUHPLV uses with soldiers (Geraci et 
al. 2011; Sweeney and Matthews 2011; Sweeney, Matthews, and 
Lester 2011), the neonatologist can reduce the incidence of post-



³7KH�WUDMHFWRU\�EHJLQV�ZLWK�WKH�¿UVW�
independent decision a subordinate 
PDNHV�DQG�LV�UHSHDWHG�ZLWK�WKH�¿UVW�
decision the subordinate makes that 
others will rely on.”

³6WD௺�LQ�WKH�1,&8�PXVW�LPPHGLDWHO\�
engage any disruption and investigate 
any discrepancy, not delaying for contact 
with the neonatologist. When a novel, 
unexpected event occurs, we expect 
someone to engage in some manner.”
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WUDXPDWLF�VWUHVV�DQG�FRQWULEXWH� WR�SRVW�WUDXPDWLF�JURZWK� LQ�VWDႇ�
and families (Aftyka et al. 2017; Rodríguez-Rey et al. 2017; Wu et 
al. 2019; Aftyka, Rozalska, and Milanowska 2020). Post-traumatic 
growth is the psychological, emotional, and spiritual growth found 
after extreme traumatic experiences (Tedeschi and Calhoun 2004; 
Calhoun and Tedeschi 2014)  

7KH� WUDMHFWRU\�EHJLQV�ZLWK� WKH�¿UVW� LQGHSHQGHQW�GHFLVLRQ�D�VXE-
RUGLQDWH�PDNHV�DQG�LV�UHSHDWHG�ZLWK�WKH�¿UVW�GHFLVLRQ�WKH�VXERU-
dinate makes that others will rely on. Gastric distress due to the 
WRQLF�LPPRELOLW\�UHÀH[�LQGXFHV�DYRLGDQFH�RI�GHFLVLRQV��5HFRJQL]-
ing this, and with some risk to his professional reputation, one of 
WKH�DXWKRUV��'Y6��URXWLQHO\�FRPSHOOHG�VWDႇ�WR�PDNH�WKHLU�¿UVW�¿QDO�
decision in front of him, this is the decision the team would act on 
without review, even for medications administered “as needed.” 
Discussions ensued to identify and correct a decision that didn’t 
work and the presentation of a “decision box”: what would happen 
if we gave too much or not enough, or acted too soon or too late? 
Identifying a “box” within which it was safe to decide and act, while 
identifying the dangers of over or under treating, supported initia-
tive on the part of the subordinate.

“Leaders of HRO systems, under no existential threat themselves 
in treating patients, can become normative, procedural, and algo-
rithmic. This does not work well in a room with a contagious CO-
9,'����SDWLHQW�RU�SUH�V\PSWRPDWLF�VWDႇ��7KLV�QHZ�WKUHDW�KDSSHQV�
DOO�WKH�WLPH�LQ�D�PLOLWDU\�¿JKW�]RQH�RU�GXULQJ�RSHUDWLRQV�E\�6SHFLDO�
Operations Forces. With the pragmatic leadership stance, I imag-
ine, all personnel will be much calmer because information and 
DXWKRULW\�ZLOO� ÀRZ�DPRQJ� WKHP�PXFK�HDVLHU�´�(UURO� YDQ�6WUDOHQ��
Ancora Education.

Elements of pragmatic leadership

7KH�SUDJPDWLF�VWDQFH�LV�QRW�DERXW�WKH� OHDGHU�HQWHULQJ�D�GLႈFXOW�
HQYLURQPHQW��EXW�KRZ� WKH� OHDGHU¶V�EHKDYLRU� LQÀXHQFHV� WKH�ZHOO�
being of subordinates, so they not only enter the environment 
EXW�HႇHFWLYHO\�SHUIRUP��.ROGLW]��������:RUNLQJ�WKH�SUREOHP�IURP�
within the situation, sharing threats and uncertainty as a partici-
SDQW��GH¿QHV�WKH�SUDJPDWLF� OHDGHUVKLS�VWDQFH��7KH�LOO�VWUXFWXUHG�
problem is a natural system that becomes ordered from inter-
nal processes, a self-organizing system. The team, and leader, 
must enter the system, becoming part of the internal processes 
that generate order. We cannot organize the situation and use 
commands and rules to resolve ill-structured problems from the 
outside as is possible with context-independent, well-structured 
problems.   

The problem situation

The pragmatic leadership stance prepares subordinates to en-
JDJH�XQGH¿QHG�DQG�LOO�VWUXFWXUHG�SUREOHPV��LQWHUDFW�ZLWK�SURFHVV-
es internal to the system, then share experiences with others to 

make the HRO stronger. The leader guides engagement through 
participation and closes the gaps between discrete concepts, con-
tinuous perceptions (Weick 2011), and between theory and prac-
tice (Zundel and Kokkalis. 2010; van Stralen 2020).

Leadership from the pragmatic stance, the foundation of HRO, is 
directional and developmental. 7KH�GLUHFWLRQDO�FRPSRQHQW�FDUULHV�
D�WHDP�LQWR�DQ�HQYLURQPHQW characterized by disorder or random-
QHVV��ODFN�RI�LGHQWL¿DEOH�VWUXFWXUH��LQVWDELOLW\��DQG�XQSUHGLFWDELOLW\��
The developmental component moves the novice toward decision-
PDNLQJ� WKDW� LV� OHVV� LQÀXHQFHG�E\�XQUHFRJQL]HG� IHDU��7R� LGHQWLI\�
the necessary leadership characteristics for the pragmatic stance, 
we look to OHDGHUVKLS�LQ�H[WUHPLV or leadership in dangerous con-
texts, a type of leadership in organizations with a long history of 
dangerous operations. Leadership skills in these organizations in-
clude use of contingent principles, context-dependent information, 
DႇHFWLYH�DQG�FRJQLWLYH�WKRXJKW�SURFHVVHV��3DOPHU��+DQQDK��DQG�
Sosnowik 2011; van Stralen et al. 2017 82-87), and development 
of “swift trust” as groups rapidly form then dissolve to reform later 
or elsewhere (Meyerson, Weick, and Kramer 1996).

Leader-Leader; Leader-Follower 

We expect, in the pragmatic stance, to develop “leader-leaders” 
�YDQ�6WUDOHQ��%\UXP��DQG�,QR]X��������6WDႇ�LQ�WKH�1,&8�PXVW�LP-
mediately engage any disruption and investigate any discrepancy, 
not delaying for contact with the neonatologist. When a novel, un-
expected event occurs, we expect someone to engage in some 
manner. In the pragmatic stance, people lead the problem until 
they are relieved. 

Followership is the capacity to follow. We acknowledge that some 
executives, administrators, and managers consider followership 
the ZLOOLQJQHVV�to follow, but that view brings focus on conformity, 
obedience, and submission. Few, if any, traits are unique to fol-
lowers in the pragmatic stance that are not also found in leaders. 
What may appear as bad followership may actually be good lead-
HUVKLS�IRU�D�SUREOHP�ZKHQ�REVHUYHG�IURP�D�GLႇHUHQW�SRLQW�RI�YLHZ��

Elements of pragmatic leadership stance

Distributed Knowledge

An emergency creates its own, unstable environment which con-
tains new, evolving information. Teamwork develops as an emer-
gent property, a stabilizing structure, to facilitate shared sense-
making (Maitlis and Christianson 2014; Dixon et al. 2017; van 
Stralen, Byrum, and Inozu 2017 396). Information changes with 
WLPH��DQG�ZKDW�KDSSHQV�DW�DQ\�PRPHQW�ZLOO�FRQWLQXDOO\�LQÀXHQFH�
what happens next, sequentially, and reciprocally (Dixon et al. 
2017; van Stralen, Byrum, and Inozu 2017 396). The rapidity of 



“When team members believe they 
are less competent than the leader, 
WKH\�ZLOO�DOVR�KDYH�OHVV�LQÀXHQFH�RQ�
HDFK�RWKHU��LPSDLULQJ�H௺RUWV�WR�DFKLHYH�
high performance. Team members 
ZKR�FDQ�LQÀXHQFH�WKH�OHDGHU�DQG�HDFK�
other perform better in the absence of 
leadership (Ramthun and Matkin 2014).”
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WKHVH�GHYHORSPHQWV��DQG�WKH�VWDELOL]LQJ�HႇHFW�RI�WKH�WHDP��RFFXU�
before the leader arrives, a characteristic of dangerous contexts. 
When team members believe they are less competent than the 
OHDGHU�� WKH\�ZLOO�DOVR�KDYH� OHVV� LQÀXHQFH�RQ�HDFK�RWKHU�� LPSDLU-
LQJ�HႇRUWV�WR�DFKLHYH�KLJK�SHUIRUPDQFH��7HDP�PHPEHUV�ZKR�FDQ�
LQÀXHQFH�WKH�OHDGHU�DQG�HDFK�RWKHU�SHUIRUP�EHWWHU�LQ�WKH�DEVHQFH�
of leadership (Ramthun and Matkin 2014). 

5HFLSURFDO�,QÀXHQFH�DQG�7UXVW

The greatest distinction between healthcare and those working 
in an LQ�H[WUHPLV environment is the acceptance of trust. One of 
the authors (DvS) assumed care of an infant experiencing abrupt, 
severe upper airway obstruction. The surgeons requested an 
H[DPLQDWLRQ�EHIRUH�LQWXEDWLRQ�� LI�SRVVLEOH��1RWL¿HG�RI�WKH�VHYHUH�
obstruction, the resident surgeon resisted responding. Only after 
speaking with the chief of service did the surgeons respond. The 
same author, as a paramedic, responded to a house for an as-
sault victim, a juvenile with an intellectual disability. The assailant 
in the room threatened to shoot the paramedics if they continued 
treating the child. The assailant left the house to get a gun with 
HYHU\RQH�LQ�WKH�KRXVH�UXQQLQJ�RXW��7KH�DXWKRU�FDOOHG�¿UH�GLVSDWFK��
saying, “A kid said he’s going to shoot us.” The dispatcher re-
plied, simply, “We’ll get you the help you need.” The author left the 
house to prevent the assailant from returning. A helicopter arrived 
at low altitude, six police cars arrived together, smoke from the 
EUDNHV�¿OOLQJ�WKH�VWUHHW��IROORZHG�E\�PRUH��$�¿UH�HQJLQH�DUULYHG��LWV�
brakes adding to the smoke. A battalion chief arrived. (The police 
GLG�DSSUHKHQG�WKH�DVVDLODQW���7KLV�LV�WKH�GLႇHUHQFH�EHWZHHQ�KLJK�
trust and low trust, between operating routinely in a stable envi-
ronment and operating in an unsafe environment. 

Trust is often considered a transaction, often dependent, unfor-
tunately on the “other” person, the outsider, or the new member. 
Drawing from one of the author’s (DvS) experiences from win-
ter mountaineering, and unaccompanied rescue ambulance re-
sponses in drug and gang areas, he learned that one never en-
ters a situation where you cannot extricate both yourself and your 
partner. That is trust in yourself for the capability to help others 
and yourself. The reason is that you might be the one who needs 
H[WULFDWLRQ��$�¿UH�GHSDUWPHQW�SKUDVH��³,I�\RX�GRQ¶W� WUXVW�PH��\RX�
can’t be trusted.”

The goal is for trust to initiate reciprocity, maturing to mutual in-
ÀXHQFH��FXOPLQDWLQJ�LQ�VKDUHG�OHDGHUVKLS��$ORQJ�WKH�ZD\��GHWHF-
WLRQ�RI�ZHDN�VLJQDOV��VRUWLQJ�RXW�QRLVH��DQG�WKH�ÀRZ�RI�LQIRUPDWLRQ�
dramatically improve with earlier detection of the covert, compen-
sated phase of a process. Inductive processes extend HRO into 

adverse or hostile environments. Inductive processes depend on 
accurate description of observable phenomena, the very thing 
trusted subordinates, communicating through reciprocity, will gen-
erate and be supportive of “deference to expertise.” Blind spots 
become visible, information removes uncertainty, and meaning 
resolves the ambiguity. The meaning of the vignette about US 
Navy SEALs becomes clear. “All personnel will be much calmer 
EHFDXVH� LQIRUPDWLRQ� DQG� DXWKRULW\� ZLOO� ÀRZ� DPRQJ� WKHP�PXFK�
easier.”

Studies of leadership LQ� H[WUHPLV, from the Vietnam War to the 
SUHVHQW�� IRXQG� WKDW� WUXVW� DQG� PXWXDO� LQÀXHQFH� DUH� WKH� NH\V� WR�
shared leadership (Fisher Hutchings, and Sarros 2010; Ramthun 
and Matkin 2014). Trust and reciprocity form the basis of collec-
tive sense-making in dangerous contexts (Baran and Scott 2010; 
Campbell, Hannah, and Matthews 2010; Dixon et al. 2017). Simi-
ODUO\��LQ�¿UH¿JKWLQJ��VKLIWLQJ�HYHQWV�PD\�VXJJHVW�WR�LQGLYLGXDOV�WKDW�
hazards are unfolding or developing, but contextual ambiguity 
HQVXUHV�WKDW�WKH�QDWXUH�DQG�HVVHQWLDO�VLJQL¿FDQFH�RI�WKHVH�KD]-
DUGV�DUH�IUHTXHQWO\�RSHQ�WR�PXOWLSOH�DQG�FRQÀLFWLQJ�LQWHUSUHWDWLRQV��
Such leadership (i.e., collective sense-making) results from the 
ongoing, reciprocal interactions among all the team participants 
in the situation, regardless of their formal organizational rank or 
authority.

The evidence from leadership LQ� H[WUHPLV� studies shows that, 
when the leader adjusts plans based on information submitted 
by a subordinate, it creates greater trust in the leader, increased 
sharing of information, and increased communication to the lead-
er. Mutual interdependence, rather than trust in the leader, can 
explain how leaders may earn subordinate trust, and be perceived 
as credible. Proactive solicitation of suggestions demonstrates 
there is no one right answer or perspective, encouraging diver-
gent thinking (Barton et al. 2015).

The team becomes structured through internal, self-organizing 
processes driven by mutual framing, distributed knowledge, a 
common threat, and shared sense-making/sense giving. Military 
YHWHUDQV�GHVFULEH�WKH�LPSRUWDQFH�RI�PXWXDO� LQÀXHQFH�RQ�SHUIRU-
mance LQ�H[WUHPLV�� WKH�PXWXDO� LQÀXHQFH�DFWLQJ�DV�D�PXOWLGLUHF-
tional pattern of reciprocal leadership, enabling team members 
to lead each other to achieve common objectives (Ramthun and 
0DWNLQ��������)RU�SRODU�H[SORUHUV��WKLV�UHFLSURFDO�LQÀXHQFH�PDNHV�
WKH�WHDP�KLJKO\�HႇHFWLYH�ZKLOH�WKH�OHDGHU�PDLQWDLQV�D�VWURQJ�LQÀX-
ence (Karrasch, Levine, and Kolditz 2011). The leader who seeks 
perspectives, encouraging the sharing of information, models on 
how to engage ambiguous situations (Barton et al. 2015). Leader-
ship in dangerous contexts, then, becomes a collective undertak-
LQJ��ZLWK� LQÀXHQFH� ÀXLGO\�PRYLQJ� WR� WKH� VLWH� LW� LV� QHHGHG��ZKLOH�
team members gain a common, and increasingly accurate un-
derstanding, of the situation (Campbell, Hannah, and Matthews 
2010; Fisher, Hutchings, and Sarros 2010). Through reciprocal 
LQÀXHQFH�� WKH� OHDGHU�JDLQV�D� VHQVH�RI� KRZ�PHPEHUV� WKLQN�DQG�
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“Leadership becomes an emergent 
property with sustained social 
cooperation in dangerous contexts, with 
GL௺HUHQW�OHDGHUV�HPHUJLQJ�VHULDOO\�EDVHG�
on expertise and knowledge. The serial 
emergence of leaders provides “leader 
sustainability” (Ramthun and Matkin 
2014).”
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their motivation (Karrasch, Levine, and Kolditz 2011).

5HFLSURFDO�LQÀXHQFH�WRZDUG�UHVXVFLWDWLQJ�DQ�LQIDQW��DV�D�IRUP�RI�
altruism, is associated with reward processing in the brain and 
is related to resilience (Charney 2003). Leadership becomes an 
emergent property with sustained social cooperation in dangerous 
FRQWH[WV��ZLWK�GLႇHUHQW�OHDGHUV�HPHUJLQJ�VHULDOO\�EDVHG�RQ�H[SHU-
tise and knowledge. The serial emergence of leaders provides 
“leader sustainability” (Ramthun and Matkin 2014). 

Framing 

Self-awareness allows leaders to frame experiences as challeng-
es to increase growth (Sweeney and Matthews 2011). How the 
leader frames the situation guides followers, whether it is worthy 
of greater vigilance and exploration, and the leader’s behavior will 
model engagement as a problem-solving strategy (Barton et al. 
2015). Framing selects and calls attention to particular aspects of 
UHDOLW\��DOORZLQJ�XV� WR�¿OWHU� LQIRUPDWLRQ��JLYH�PHDQLQJ� WR�SHUFHS-
tions, organize experience, and guides actions. We then create 
basic cognitive structures that guide our perception of reality. A 
OHDGHUVKLS� SURFHVV� XVHG�E\� ¿UH¿JKWHUV� FRQWLQXDOO\� DGMXVWV� WKHLU�
framing in dangerous contexts to not only maintain awareness of 
their surroundings through continual interaction but also to con-
tinuously keep themselves poised for a shift of action as the situ-

ation evolves (Baran and Scott 2010). The subordinate’s fram-
ing supports common sense-making and sense-giving reciprocity 
with the leader, particularly in an LQ�H[WUHPLV�situation (Dixon et al. 
2017). Framing, as a learned personal and social skill for in extre-
PLV situations, should then come from the neonatologist.

,Q�WKH�ÀX[�RI�D�QHRQDWDO�HPHUJHQF\��WKH�IUDPH�UDSLGO\�FKDQJHV��
yet no one participant can experience another’s frame. When the 
frame changes, what rules also change, and which rules remain? 
(This is the IUDPH�SUREOHP�IURP�DUWL¿FLDO�LQWHOOLJHQFH���³7KH�¿UVW�LQ-
choate ‘sense’ that a leader and his command may be LQ�H[WUHPLV�
WULJJHUV�D�VHQVH�PDNLQJ�VHQVH�JLYLQJ�F\FOH�´�FRQWLQXDOO\� UH¿QLQJ�
or revising both (Dixon et al. 2017). Team members and the leader 
engage in sense-making/sense-giving as interactive, iterative, re-
cursive, intertwined, and overlapping parts of a single process. 
Each action, rapid shifts in contingencies, and unexpected disrup-
tions change some of the rules. More than group interaction, it is 
through shared cognition and visual communication (Baran and 
Scott 2010; Dixon et al. 2017; van Stralen et al. 2017 104) that 
the team generates a frame that, while dynamically changing, be-
comes an increasingly accurate representation of events.

&RQÀLFWLQJ�REMHFWLYHV

%LOO�&RUU��&DSWDLQ��/$)'��DQG�D�6RXWK�3DFL¿F�::,,�86�1DY\�YHW-
HUDQ��DQG�KLV�¿UH¿JKWHU� WRRN�DGYDQWDJH�RI�D� IHQFH�DQG� ORZ�URRI�
to rapidly gain access in order to cut a ventilation hole at a house 
¿UH��7KH�DUULYLQJ�%DWWDOLRQ�&KLHI�FDOOHG�RXW��³&RUU��'RQ¶W�\RX�NQRZ�
it’s department policy to always have a ladder when you’re on the 
roof?!” Capt Corr shouted back, “Isn’t it also department policy to 
SXW�RXW�WKH�¿UH"�´

During an emergency, we maintain a dynamic balance between 
opposing principles, simultaneously increase the chance of suc-
cess while decreasing the possibility of failure. There will be times 
we lose synchrony, and we disagree on principles to use or ac-
tions to take. Active, reciprocal involvement of the leader during 
routine operations supports decision making when ambiguity and 
HTXLSRLVH�ZRUVHQ�WKH�FRQÀLFWLQJ�REMHFWLYHV�DQG�VROXWLRQV�W\SLFDO�RI�
the ill-structured problem. For example, in order to win the ‘hearts 
and minds’ of villagers, soldiers will give up their safety to patrol 
on foot, exposing themselves to improvised explosive devices 
leading to personnel losses by bombs and shootings. The “show 
friendliness” makes contact easier with the local population ver-
sus increased protection that damages relationships with the local 
population (Vogelaar, Van den Berg, and Kolditz, 2010). “Short 
feedback” favors force protection over civilian contact while “de-
layed feedback” or “indirect feedback” favors closer contact with 
civilians. Short feedback protects in the immediate environment, 
similar to short feedback (“error”) in resuscitation – it uncovers 
threat and reveals the boundary of the safe operational envelope. 
“Long feedback” contributes to growth, accumulates over time, 
and is unnoticed in the heat of the emergency. “Indirect feedback,” 
as a form of wisdom and teaching, employs immediate actions to 
SXW�LQ�SODFH�LGHDV�RU�VWUXFWXUHV�WKDW�EHQH¿W�D�ODWHU�JURXS��“Delayed 
feedback,” a hallmark of neonatology, protects nascent tissues, 
WKH�HႇHFW�ZKLFK�FDQQRW�EH�NQRZQ�IRU�\HDUV��

The pragmatic leader, aware of these distinctions, guides the team 
WKURXJK�DFWLRQV�WKDW�ZLOO�SURGXFH�HႇHFWV�RQ�D�YDULHW\�RI�WLPHOLQHV�

Conclusion

The pragmatic leadership stance increases the mental and psy-
FKRORJLFDO�FDSDELOLWLHV�RI�VWDႇ��7KH�TXDOLWLHV�RI�WKH�+52�SUDJPDWLF�
leader enable the smooth implementation of HRO and support 
LGHQWL¿FDWLRQ�DQG�HQJDJHPHQW�RI�HDUO\�KHUDOGV�RI�IDLOXUH��7KH�QHR-
natologist, using the pragmatic leadership stance, can improve 
SHUIRUPDQFH� DQG� HႇHFWLYH� RSHUDWLRQV�ZKLOH� UHGXFLQJ� XQFRQWURO-

“The captain then said, “There are a 
thousand things happening on the scene. 
You can only see a hundred. You can only 
DFW�RQ�WHQ��,�PD\�VHH�D�GL௺HUHQW�KXQGUHG��
,�PD\�DFW�RQ�D�GL௺HUHQW�WHQ��7KDW�GRHVQ¶W�
mean I’m better than you; only that I’m 
GL௺HUHQW�´�(YHQ�LI�HQJDJHG�VLGH�E\�VLGH��
SHRSOH�H[SHULHQFH�GL௺HUHQW�IRUPV�RI�
sense-making in unexpected events.”
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ODEOH�VWUHVV�LQ�WKH�1,&8�IRU�WKH�EHQH¿W�RI�WKH�EDELHV��IDPLOLHV��DQG�
VWDႇ�

How the leader responds to errors and failures demonstrates 
internalization of these leadership characteristics. The following 
vignettes also reveal the long-term growth the pragmatic leader 
initiates.

A senior physician at a university medical center believed the criti-
cal care fellows should have a deep appreciation for the respon-
sibilities they have providing care. If the fellow made an error that 
contributed to a child’s death, the attending expected the fellow 
to cry. If the fellow did not cry, the attending personally counseled 
the fellow, believing that all fellows should cry at least once during 
training. If the fellow still did not cry, the attending believed the fel-
low had no feelings for the children.

2QH�RI� WKH�DXWKRUV� �'Y6���ZRUNLQJ�RQ�D�¿UH� UHVFXH�DPEXODQFH��
managed a motor vehicle collision with the unconscious victim 
trapped in the car. Because of miscommunications and misjudg-
PHQWV��WKH�UHVSRQGLQJ�¿UH�DSSDUDWXV�GLG�QRW�KDYH�WKH�QHFHVVDU\�
extrication tools, delaying transportation of the patient to the hos-
SLWDO��7KH�SDWLHQW�GLHG�WKDW�HYHQLQJ��7KDW�HYHQLQJ��WKH�¿UH�FDSWDLQ�
WKDQNHG� WKH� DXWKRU� IRU� KLV� HႇRUWV�� WHOOLQJ� KLP� KH�ZDV� the most 
TXDOL¿HG�UHVFXH�DPEXODQFH�GULYHU�WKH�¿UH�GHSDUWPHQW�KDG�DW�WKH�
time of the call and that the department would support him and 
everything he did. Then he opened a discussion of what could be 
GRQH�GLႇHUHQWO\��GHYHORSLQJ�UHDVRQV�IRU�HDFK�GHFLVLRQ�SRLQW��7KH�
captain concluded by restating the author was the�PRVW�TXDOL¿HG�
rescue ambulance driver the department had for the call so that 
the department would stand behind the driver and his actions. 

The captain then said, “There are a thousand things happening on 
the scene. You can only see a hundred. You can only act on ten. 
,�PD\�VHH�D�GLႇHUHQW�KXQGUHG��,�PD\�DFW�RQ�D�GLႇHUHQW�WHQ��7KDW�
GRHVQ¶W�PHDQ�,¶P�EHWWHU�WKDQ�\RX��RQO\�WKDW�,¶P�GLႇHUHQW�´�(YHQ�LI�
HQJDJHG�VLGH�E\�VLGH��SHRSOH�H[SHULHQFH�GLႇHUHQW�IRUPV�RI�VHQVH�
making in unexpected events. 

“This remains, to me, one of your more powerful, rich experienc-
es. One can dwell on its implications for a long time.” Karl Weick, 
personal communication. 

References
$IW\ND��$QQD�� ,ORQD� 5R]DOVND-:DODV]HN��:RMFLHFK� 5RVD�� %HDWD�

5\ERMDG��DQG�+DQQD�.DUDNXáD--XFKQRZLF]��������³3RVW-
WUDXPDWLF�JURZWK�LQ�SDUHQWV�DIWHU�LQIDQWV¶�QHRQDWDO�LQWHQ-
VLYH�FDUH�XQLW�KRVSLWDOLVDWLRQ�´�-RXUQDO�RI�FOLQLFDO�QXUVLQJ�
����������������

$IW\ND��$QQD��,ORQD�5R]DOVND��DQG�-RDQQD�0LODQRZVND��������³,V�
SRVW�WUDXPDWLF�JURZWK�SRVVLEOH� LQ� WKH�SDUHQWV�RI� IRUPHU�
SDWLHQWV�RI�QHRQDWDO�LQWHQVLYH�FDUH�XQLWV"´�$QQDOV�RI�$JUL-
FXOWXUDO�DQG�(QYLURQPHQWDO�0HGLFLQH���������������

$OERQL��3DROR��DQG�0DUFR�$OERQL��������³9DVRYDJDO�V\QFRSH�DV�D�
PDQLIHVWDWLRQ�RI�DQ�HYROXWLRQDU\�VHOHFWHG�WUDLW�´�-RXUQDO�RI�
DWULDO�¿EULOODWLRQ��������������

$ULVWRWOH�� ������ 1LFRPDFKHDQ� (WKLFV� 7UDQV�� %DUWOHWW�� 5REHUW� &���
6XVDQ�'��&ROOLQV��&KLFDJR��,OOLQRLV��7KH�8QLYHUVLW\�RI�&KL-
FDJR�3UHVV��

$UQVWHQ��$P\�)��������� ³6WUHVV�6LJQDOLQJ�3DWKZD\V�7KDW� ,PSDLU�
3UHIURQWDO� &RUWH[� 6WUXFWXUH� DQG� )XQFWLRQ�´� 1DWXUH� 5H-
YLHZV�1HXURVFLHQFH�����������±���

%DQDML�� 0DK]DULQ� 5��� DQG� /DULVD� +HLSKHW]�� ������ ³$WWLWXGHV�´� ,Q�

+DQGERRN�RI�6RFLDO�3V\FKRORJ\��HGLWHG�E\�6��7��)LVNH��'��
7��*LOEHUW��DQG�*��/LQG]H\�����±����+RERNHQ��1-��-RKQ�
:LOH\��

%DUDQ��%HQMDPLQ�(���DQG�&OL௺�:��6FRWW��������³2UJDQL]LQJ�DPELJX-
LW\��$�JURXQGHG� WKHRU\�RI� OHDGHUVKLS�DQG�VHQVH�PDNLQJ�
ZLWKLQ�GDQJHURXV�FRQWH[WV�´�0LOLWDU\�3V\FKRORJ\�����6XS-
SOHPHQW�����6��±6��

%DUWRQ��0LFKHOOH�$���.DWKOHHQ�0��6XWFOL௺H��7LPRWK\�-��9RJXV��DQG�
7KHRGRUH�'H:LWW��������³3HUIRUPLQJ�XQGHU�8QFHUWDLQW\��
&RQWH[WXDOL]HG� (QJDJHPHQW� LQ� :LOGODQG� )LUH¿JKWLQJ�´�
-RXUQDO�RI�&RQWLQJHQFLHV�DQG�&ULVLV�0DQDJHPHQW��������
��±����

%UDFKD��+�6WHIDQ�������� ³)UHH]H��ÀLJKW��¿JKW�� IULJKW�� IDLQW��$GDS-
tionist perspectives on the Acute Stress response Spec-
WUXP�´�&16�6SHFWUXPV����������±���

&DOKRXQ�� /DZUHQFH� *��� DQG� 5LFKDUG� *�� 7HGHVFKL�� ������ ³7KH�
)RXQGDWLRQ� RI� 3RVWWUDXPDWLF� *URZWK�� $Q� ([SDQGHG�
)UDPHZRUN�´�,Q�+DQGERRN�RI�3RVWWUDXPDWLF�*URZWK��5H-
VHDUFK�DQG�3UDFWLFH��HGLWHG�E\�/DZUHQFH�*��&DOKRXQ�DQG�
5LFKDUG�*��7HGHVFKL��������1HZ�<RUN��1<��5RXWOHGJH�

�&DPSEHOO��'RQDOG�-���6HDQ�7��+DQQDK��DQG�0LFKDHO�'��0DWWKHZV��
������ ³/HDGHUVKLS� LQ�PLOLWDU\�DQG�RWKHU�GDQJHURXV�FRQ-
WH[WV��,QWURGXFWLRQ�WR�WKH�VSHFLDO�WRSLF�LVVXH�´�0LOLWDU\�3V\-
FKRORJ\�����6XSSOHPHQW�����6��6���

&KDUQH\��'HQQLV�6���������³1HXURDQDWRPLFDO�FLUFXLWV�PRGXODWLQJ�
IHDU� DQG� DQ[LHW\� EHKDYLRUV�´�$FWD� 3V\FKLDWULFD� 6FDQGL-
QDYLFD������6XSSOHPHQW�������������

'L[RQ��'HLUGUH�3���0LFKDHO�:HHNV��5LFKDUG�%RODQG�-U��DQG�6KHUL�
3HUHOOL�� ������ ³0DNLQJ� VHQVH�ZKHQ� LW�PDWWHUV�PRVW��$Q�
H[SORUDWRU\� VWXG\� RI� OHDGHUVKLS� LQ� H[WUHPLV�´� -RXUQDO� RI�
/HDGHUVKLS�	�2UJDQL]DWLRQDO�6WXGLHV����������������

(QGHUV��-RKQ�)���DQG�7KRPDV�&��3HHEOHV��������³3URSDJDWLRQ�LQ�
WLVVXH� FXOWXUHV� RI� F\WRSDWKRJHQLF� DJHQWV� IURP� SDWLHQWV�
ZLWK� PHDVOHV�´� 3URFHHGLQJV� RI� WKH� 6RFLHW\� IRU� ([SHUL-
PHQWDO�%LRORJ\�DQG�0HGLFLQH����������������

)LVKHU��.HOO\��.DWH�+XWFKLQJV��DQG�-DPHV�&��6DUURV��������³7KH�
µEULJKW¶�DQG�µVKDGRZ¶�DVSHFWV�RI� LQ�H[WUHPLV�OHDGHUVKLS�´�
0LOLWDU\�3V\FKRORJ\�����VXSSOHPHQW�����6��±6����

*HUDFL�� -RVHSK�� 0LNH� %DNHU�� *HRUJH� %RQDQQR�� %DUHQG� 7XV-
VHQEURHN��DQG�/RUHH�6XWWRQ�������� ³8QGHUVWDQGLQJ�DQG�
0LWLJDWLQJ�3RVW�7UDXPDWLF�6WUHVV�'LVRUGHU�´�86�$UP\�5H-
search. ,Q�/HDGHUVKLS�LQ�'DQJHURXV�6LWXDWLRQV��$�+DQG-
ERRN� IRU� WKH�$UPHG� )RUFHV�� (PHUJHQF\� 6HUYLFHV�� DQG�
)LUVW�5HVSRQGHUV��HGLWHG�E\�3DWULFN�-��6ZHHQH\��0LFKDHO�
'��0DWWKHZV��DQG�3DXO�%��/HVWHU���������$QQDSROLV��1DYDO�
,QVWLWXWH�3UHVV�

+DOYHUVRQ��5LFKDUG�������� ³$FFHVVLQJ��'RFXPHQWLQJ��DQG�&RP-
PXQLFDWLQJ�3UDFWLFDO�:LVGRP��7KH�3KURQHVLV�RI�6FKRRO�
/HDGHUVKLS� 3UDFWLFH�´� $PHULFDQ� -RXUQDO� RI� (GXFDWLRQ�
����������±����

.DUUDVFK�� $QJHOD�� $OLVRQ� /HYLQH�� DQG� 7KRPDV� .ROGLW]�� ������
³&KDSWHU�����/HDGHUVKLS�:KHQ�,W�0DWWHUV�0RVW�/HVVRQV�
RQ�,QÀXHQFH�IURP�,Q�([WUHPLV�&RQWH[WV�´�,Q�/HDGHUVKLS�LQ�
'DQJHURXV�6LWXDWLRQV��$�+DQGERRN�IRU�WKH�$UPHG�)RUF-
HV��(PHUJHQF\�6HUYLFHV��DQG�)LUVW�5HVSRQGHUV�HGLWHG�E\�
3DWULFN�-��6ZHHQH\��0LFKDHO�'��0DWWKHZV��DQG�3DXO�%��
/HVWHU����������$QQDSROLV��1DYDO�,QVWLWXWH�3UHVV�

.ROGLW]��7KRPDV�$�������� ³5HVHDUFK� LQ� LQ�H[WUHPLV�VHWWLQJV��H[-
SDQGLQJ�WKH�FULWLTXH�RI�µZK\�WKH\�¿JKW�¶´�$UPHG�)RUFHV�	�
6RFLHW\���������������

0DLWOLV� 6DOO\�� DQG�0DUO\V� &KULVWLDQVRQ�� ������ ³6HQVH�PDNLQJ� LQ�
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2UJDQL]DWLRQV��7DNLQJ�6WRFN�DQG�0RYLQJ�)RUZDUG�´�$FDG-
HP\�RI�0DQDJHPHQW�$QQDOV���������±����

0DXJK��7KRPDV�+���,,��������³7KRPDV�&��3HHEOHV�GLHV�DW�����GRF-
WRU�LVRODWHG�PHDVOHV�YLUXV�´�>2ELWXDU\@�/$��&$��/RV�$QJH-
OHV�7LPHV�

� 0F&RQQHOO�� 0DUN�� DQG� 'DYHG� YDQ� 6WUDOHQ�� ������ ³(PHUJHQF\�
0HGLFDO� 'HFLVLRQ�0DNLQJ� LQ� WKH� 7DFWLFDO� (QYLURQPHQW�´�
7DFWLFDO�(GJH�-RXUQDO����������±���

0H\HUVRQ��'HEUD��.DUO�(��:HLFN��DQG�5RGHULFN�0��.UDPHU��������
³&KDSWHU����6ZLIW�WUXVW�DQG�WHPSRUDU\�JURXSV�´�,Q�WUXVW�LQ�
RUJDQL]DWLRQV��)URQWLHUV�RI�WKHRU\�DQG�UHVHDUFK�HGLWHG�E\�
5RGHULFN�0��.UDPHU�DQG�7RP�5��7\OHU����������7KRXVDQG�
2DNV��&$��6DJH�3XEOLFDWLRQV�

1RYDFR�� 5D\PRQG� :��� ,UZLQ� *�� 6DUDVRQ�� 7KRPDV� 0�� &RRN��
*UHJRU\�/��5RELQVRQ��DQG�)UDQFLV�-��&XQQLQJKDP��������
³3V\FKRORJLFDO�DQG�2UJDQL]DWLRQDO�)DFWRUV�5HODWHG�WR�$W-
WULWLRQ�DQG�3HUIRUPDQFH� LQ�0DULQH�&RUSV�5HFUXLW� 7UDLQ-
LQJ�´�$UOLQJWRQ��9$��2FH�RI�1DYDO�5HVHDUFK��

3DOPHU��1RHO�)���6HDQ�7��+DQQDK��DQG�'DQLHO�(��6RVQRZLN��������
³&KDSWHU�����/HDGHU�'HYHORSPHQW� IRU�'DQJHURXV�&RQ-
WH[WV´� ,Q� /HDGHUVKLS� LQ�'DQJHURXV� 6LWXDWLRQV��$�+DQG-
ERRN� IRU� WKH�$UPHG� )RUFHV�� (PHUJHQF\� 6HUYLFHV�� DQG�
)LUVW�5HVSRQGHUV��HGLWHG�E\�3DWULFN�-�6ZHHQH\��0LFKDHO�
'��0DWWKHZV��DQG�3DXO�%��/HVWHU����������$QQDSROLV��1D-
YDO�,QVWLWXWH�3UHVV�

5DPWKXQ��$OH[�-��� DQG�*LQD�6��0DWNLQ�������� ³/HDGLQJ�GDQJHU-
RXVO\��$�FDVH�VWXG\�RI�PLOLWDU\�WHDPV�DQG�VKDUHG�OHDGHU-
VKLS�LQ�GDQJHURXV�HQYLURQPHQWV�´�-RXUQDO�RI�/HDGHUVKLS�
	�2UJDQL]DWLRQDO�6WXGLHV���������������

5RGUtJXH]�5H\��5RFtR��$OED�3DODFLRV�� -HV~V�$ORQVR�7DSLD��(OH-
QD�3pUH]��(OHQD�ÈOYDUH]��$QD�&RFD��6DQWLDJR�0HQFtD��
6DQWLDJR�0DUFRV��$QD�0DULD�0D\RUGRPR�&ROXQJD��-XDQ�
)HUQiQGH]��)��DQG�)UDQFLVFR�*RPH]��HW�DO��������³3RVW-
WUDXPDWLF� JURZWK� LQ� SHGLDWULF� LQWHQVLYH� FDUH� SHUVRQQHO��
'HSHQGHQFH�RQ� UHVLOLHQFH�DQG�FRSLQJ�VWUDWHJLHV�´�3V\-
FKRORJLFDO�7UDXPD��7KHRU\��5HVHDUFK��3UDFWLFH��DQG�3RO-
LF\��������������

5\DQ��6KDURQ�� ³:LVGRP�´� ,Q�7KH�6WDQIRUG�(QF\FORSHGLD�RI�3KL-
ORVRSK\��:LQWHU������HGLWLRQ���HGLWHG�E\�(GZDUG�1��=DOWD��
KWWSV���SODWR�VWDQIRUG�HGX�DUFKLYHV�� ZLQ�����HQWULHV�ZLV-
GRP���

6ZHHQH\��3DWULFN� -��� DQG�0LFKDHO�'��0DWWKHZV�� ������ ³&KDSWHU�
����$�+ROLVWLF�$SSURDFK�WR�/HDGLQJ�LQ�'DQJHURXV�6LWXD-
WLRQV�´�86�$UP\�5HVHDUFK�����LQ�/HDGHUVKLS�LQ�'DQJHU-
RXV�6LWXDWLRQV��$�+DQGERRN�IRU�WKH�$UPHG�)RUFHV��(PHU-
JHQF\�6HUYLFHV��DQG�)LUVW�5HVSRQGHUV��HGLWHG�E\�3DWULFN�
-��6ZHHQH\��0LFKDHO�'��0DWWKHZV��DQG�3DXO�%��/HVWHU��
��������$QQDSROLV��1DYDO� ,QVWLWXWH�3UHVV�� KWWS���GLJLWDOF-
RPPRQV�XQO�HGX�XVDUP\UHVHDUFK���� 

6ZHHQH\�� 3DWULFN� -��0LFKDHO� '��0DWWKHZV�� DQG� 3DXO� %�� /HVWHU��
������³/HDGLQJ�LQ�'DQJHURXV�6LWXDWLRQV�$Q�2YHUYLHZ�RI�
WKH�8QLTXH�&KDOOHQJHV�´�86�$UP\�5HVHDUFK�������KWWS���

GLJLWDOFRPPRQV�XQO�HGX�XVDUP\UHVHDUFK����  
7HGHVFKL�� 5LFKDUG�*��� DQG� /DZUHQFH�*��&DOKRXQ�� ������ ³3RVW-

WUDXPDWLF�*URZWK��&RQFHSWXDO�)RXQGDWLRQV�DQG�(PSLUL-
FDO�(YLGHQFH�´�3V\FKRORJLFDO�,QTXLU\���������±���

YDQ�6WUDOHQ��'DYHG��������³3UDJPDWLF�+LJK�5HOLDELOLW\�2UJDQL]D-
WLRQ� �+52�� GXULQJ� 3DQGHPLF� &29,'����´� 1HRQDWRORJ\�
7RGD\������������

YDQ�6WUDOHQ��'DYHG��6SHQFHU�%\UXP��DQG�%DKDGLU� ,QR]X��������
+LJK�5HOLDELOLW\�IRU�D�+LJKO\�8QUHOLDEOH�:RUOG��3UHSDULQJ�
IRU�&RGH�%OXH� WKURXJK�'DLO\�2SHUDWLRQV� LQ�+HDOWKFDUH��
1RUWK�&KDUOHVWRQ��6&��&UHDW6SDFH�3XEOLVKLQJ��

YDQ�6WUDOHQ�'DYHG��6HDQ�0F.D\��*HRUJH�7��:LOOLDPV��DQG�7KRP-
DV�$��0HUFHU��������7DFWLFDO� ,PSURYLVDWLRQ��$IWHU�$FWLRQ�
5HSRUW�RI� WKH�$FWLYH�6KRRWHU� ,QFLGHQW�5HVSRQVH�E\� WKH�
6DQ�%HUQDUGLQR�&LW\�)LUH�'HSDUWPHQW�'HFHPEHU����������
6DQ� %HUQDUGLQR�� &$�� 6DQ� %HUQDUGLQR� &RXQW\� )LUH� 'H-
SDUWPHQW�

9RJHODDU��$G�� &RHQ� YDQ� GHQ� %HUJ�� DQG� 7KRPDV�.ROGLW]�� ������
³/HDGHUVKLS�LQ�WKH�IDFH�RI�FKDRV�DQG�GDQJHU�´�,Q�0DQDJ-
LQJ�0LOLWDU\�2UJDQLVDWLRQV��7KHRU\�DQG�3UDFWLFH�HGLWHG�E\�
-RVHSK�6RHWHUV��3DXO�&��YDQ�)HQHPD��DQG�5REHUW�%HHU-
HV����������/RQGRQ�1HZ�<RUN��5RXWOHGJH�

:HLFN�� .DUO� (��� ������ ³2UJDQL]LQJ� IRU� 7UDQVLHQW� 5HOLDELOLW\�� 7KH�
3URGXFWLRQ�RI�'\QDPLF�1RQ�(YHQWV�´�-RXUQDO�RI�&RQWLQ-
JHQFLHV�DQG�&ULVLV�0DQDJHPHQW����������±���

:X��;LDROL��$WLSDWVD�&��.DPLQJD��:HQMLH�'DL��-LQJ�'HQJ��=KLSHQJ�
:DQJ��;LRQJIHQJ�3DQ��DQG�$L]KRQJ�/LX��������³7KH�SUHY-
DOHQFH�RI�PRGHUDWH�WR�KLJK�SRVWWUDXPDWLF�JURZWK��$�V\V-
WHPDWLF� UHYLHZ� DQG�PHWD�DQDO\VLV�´� -RXUQDO� RI� D௺HFWLYH�
GLVRUGHUV�������������

=XQGHO��0LNH��DQG�3DQDJLRWLV�.RNNDOLV��������³7KHRUL]LQJ�DV�HQ-
JDJHG�SUDFWLFH�´�2UJDQL]DWLRQ�6WXGLHV�������������������

'LVFORVXUH��7KH�DXWKRUV�KDYH�QR�GLVFORVXUHV�

NT

New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for free monthly subscription,  
just click on this box to go directly to our 

subscription page



117NEONATOLOGY TODAY�www.NeonatologyToday.net�August 2020

Corresponding Author  

'DYHG�YDQ�6WUDOHQ��0'��)$$3
$VVRFLDWH�3URIHVVRU��3HGLDWULFV
'HSDUWPHQW�RI�3HGLDWULFV
/RPD�/LQGD�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH
������&DPSXV�6WUHHW
&3�$����
/RPD�/LQGD��&$������
(PDLO��DVanStra@llu.edu

6HDQ�'��0F.D\��(07�3
&22�	�'LUHFWRU�
$XVWHUH�0HGLFLQH�DQG�+LJK�7KUHDW�5HVFXH
(OHPHQW�5HVFXH
ZZZ�HOHPHQWUHVFXH�FRP

Acknowledgments 
.DUO�:HLFN��5HQVLV�/LNHUW�'LVWLQJXLVKHG�8QLYHUVLW\�3URIHVVRU�RI�
2UJDQL]DWLRQDO�%HKDYLRU�DQG�3V\FKRORJ\��(PHULWXV��8QLYHUVLW\�
of Michigan

(UURO�YDQ�6WUDOHQ��$QFRUD�(GXFDWLRQ

-DVRQ�$PHUVRQ��06*��86$62&

:LOOLDP�*DPELQR��&,9��'R'

'DOH�0DUVGHQ��(G��'���IRUPHU�6XSHULQWHQGHQW��6DQ�%HUQDUGLQR�
&LW\�8QL¿HG�6FKRRO�'LVWULFW

5RJHU�%XVK��D�IRUPHU�FRPPLVVLRQHU�RQ�-RLQW�&RPPLVVLRQ��DQG�
FKDLU�RI�LWV�³$FKLHYLQJ�+LJK�5HOLDELOLW\�7DVN�)RUFH´

7KRPDV�$��0HUFHU��5$GP��861��UHWLUHG�
Superintendent
1DYDO�3RVWJUDGXDWH�6FKRRO
�-DQ������6HS������


