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Introduction

In response to a request from National Cen-
ter for Nursing Research (NCNR) of the Na-
tzonal Instituzes ol Health that specialty nurs-
ing groups es:ablish priorities for funding of
nursing rescarch, a task force was established
by the Section on Nursing of the American
Thoracic Society. The charge to this group
was to establish priorities for research in pul-
monary nursing across settngs and the life
span and to disserminate these priorities to the
appropriate funding ageneies. On November
16, 1988, the American Thoracic Society spon-
sored a workshop in Chicagn to which nurses
were invited who had doctoral preparation
and who were activelv engagsd in respiratory
nursing research. Work groups were formed
based on the following areas of clinical in-
quiry in respiratory nursing: critical care.
chronic care, dvspnea, health promotion, dis-
ease prevention, and pediatric care. Through
consensus each group established priorities
for research based on clinical significance,
magnitude of the problem, and potential for
impact on patient outcome. The priorities
were organized using the published priority
funding stages of the NCNR. The prioruty
categories are: symptom assessment and
management, functional ability/impairment,
technology dependence, and health promo-
tion/disease prevention. In this statement each
priority area is described in italics followed
by a brief justification summarizing the cur-
ren: state of the science.

Symptom Assessment and
Management

Research is needed 1o develop methods for
assessment and management of spectfic
symploms in critically 1! and chroaically il
children and adults with pulmonary impair-
ment. Phenomena (o be studied include dys-
pnea, secretion retention, cough, and other
associated symptoms. Specific issues to be ad-
dressed include:

|. Dyspnea, Describe the prevalence and
impact of dyspnea across disease populations
and age groups. Develop standardized
methods of measurement that are applicable
to both critically ill and chromically il patienis.
Define and measure multidimensional aspects
of dyspnea. Develop and lest the efficacy of
specific strategies for reducing dyspnea such
as relaxation, exercise, SymploOm-montloring,
breathing sirategies, coptng, and self-care
Strategies.

2. Secretion retention. Examine techniques
to promate effective cough and secretion
clearance such as effects of body position,
bronchial hygtene, endotracheal suctioning,
and hydration.

3. Chronic cough. Examine techniques to
mandage cAronic cougn in patients with pul-
monary impdairment.

4 Associaied symptoms. Orher svinpioms
10 be examined include depression, anxiety,
faugue, and anorexia in acute and chromic
pulmonary conditions.

Dyspnea

Dyspnea is one of the most common symp-
toms of pulmonary disease, vet the exact prev-
alence 1s unknown (1). No epidemiologic
studies have been reported that explore the
prevalence and incidence of dvspnea across
diseases. At preseni. the prevalence can be
estimated only by the prevalence of the dis-
eases in which dyspnea occurs most frequent-
Iy. Although there are many instruments avail-
able to measure dvspnea (2-6), each [s limit-
ed to measuring one specilic dimension of
dyspnea such as intensity, and most are not
adaptable to both chronically and acutely ill
adults and children (2, 3). Indeed. with chil-
dren, the construct of dyspnea is rarely
differentiated from fear, anxiety, or fatigue
{7-9). Dvspnea 1s mulitdimensional in nature
(10) and includes sensory, affective, and cog-
nitive components. At present there is no ¢s-
tabhished sausfactory way of measuring the
multidimensional nature of dyspnea. Oaly
one such nstrumen: exists. but it is limited
in scope (11). A multidimensional scale ‘or
dyspnea is needed to evaluate the true impact
of specific treatments for relief of dvspnea.

Strategies for thereiief of dyspnea have not
been tested individually in randomized con-
trolled designs tu: applied only in the con-
text of large rehaoilitation programs (i2).
Nonpharmacologic strategies that nesd test-
ing to prove their efficacy in the relief of dys-
pnea are pursed-lips breathing (13-15), di-
aphragmaiic breathing (16, 17), desensitiza-
tion (18, 19), exercise conditioning (20).
respiratory muscle tramming (21), symptom
monitoring, and other innovative approaches.
Behavioral sirategies such as meditation.
relaxanon (22-24), visuahzauon and feedback
(25), imagery. and support groups also require
specific testing. Previous studies of interven-
tions focused on dyspnea intensity or severi-
1y and have not measured the impact of dys-
pnea distress. Behavioral strategies may be
most effective in reducing the distress of dys-
pnea, and they uitimalely have the greatest
impact on physical and psychosoaial function-
ing. The separation of distress {rom intensitv
would allow the evaluauion of the specific ef-
fects of using alternative strategies.

Secretion Retention
Retention of secreiions is 3 common prob-
tem for patents with airway infeciton. hyper-
secretion, and expiratory muscle dyvsfuncuon,
and for intubated and trachevtomized pa-
tients. Bronch:al hvgiene techniques such as
chest percussion, vibration, postural drain-
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age. and hvdration are commonly advocar-
ed, but there are limited data demonsirating
their beneficial and adverse effects (6. 27)
For children with cvstic librosis, phvtical ex
ercise may be heipful in mobilizing secretions,
but further evidence s needed (28, 29). For
those with neurplogic causes of expiratory
muscle weakness, new methods nead ia be de-
veloped and tested 1o promote effective cough
and airway clearance ( 303, Fer intubated pa-
ttents, endotracheal suctiomng LETS) is suil
the only technigque to remove accumulazed
secretions and debris from the trachea and
endotracheal tube. Although =xtensive re-
search has been conducted on ETS techmiques,
a number of issues remaun, and they are dis-
cussed under the section on technolugy
dependency.

Chest physiotherapy in newborns has re.
czived less attention than chest physiothera.
pv in pediatric patients with <ystic fierosis
(31-37). A number of adverse effects of chest
physiotherapy have been documented inciuding
hvpoxema, physical distress, and ineffective-
ness of percussion alone. Research dirsctions
should focus on idenufying consistent methods
of application, clinical cues :ndicating the
need for chest physiotherapy. and echniques
for minimizing associated complications.

Chronic Cough

Severe chronic cough causes svacope (18, 39),
chest and abdominal wali pain, emesis, siesp
disruption, personal distress, embarrassment,
and social isolation (30, 41) When the un-
derlying condition 1s maximaily ireated but
the cough persists {(such as radiation-induced
{ibrosis), alternative strategies for decrzasing
thedistress of chronic cough are needed (42).
At present, the only agproaches are phar-
macologic and usually :mveive the use of nar.
Z0tics, an unacceptable long-term solution to
many patients. Techniques for decreasing ihe
distress assoctated with chronic cough must
be developed and tesied

Associated Simptoms

Patients with pulmonary disease sxperiencs
additional symptoms :ncluding depression,
anxiety, fangue, and anorex:a. These svmp-
1oms need to be studied systematically 1o de-
rermine their influence on health, daily func
tioning, and growth and deselopment (43-49)
Once the impact of these faciors s known,
interventions nesd (o be fesied.

Functional Ability Impairment

Research s needed to wdemz:fv 'aciors that are
related 1o functional abilizv in both ckhroni
celly and enticaifv il chuidren and adults =ith
puilmonary :mpairment Factors to be con-
sidered include degree of puimanary impair
ment, symplom intensily and Jistress, nuir
tional status, psyvchologs emutional faciort,
and sociaf suppor: This i ludes researen 0
1. Describe the scope ! the probiem and
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us impact on cognitive function, psychoso-
wal development, family functioming, and
interaclion,

1. Exarmune specific interventions 10 pro-
mote functional ability and limt functional
impairment. Particular emphusis should be
directed toward rhe components of pulmuo-
rary rehabifitation thar promore both psy-
chologic and physical functioning such as
exercise training, patient education, brearh-
ing strategies, nutriional repletion, energy
conservation, broncmal avgiene, and group
Support.

In chronic lung diseases it is clear that air-
flow obstruction, functional ability, and qual-
ity of life gradually deteriorate, and patients
are not able to perform their normal activi-
ties of daily living without excessive discom-
fart. However, the relationship between air-
flow obstruction and functional abtitty is very
weak, and little is known about specific fac-
tors that influence the decline in functional
ability and quality of life in these patients.
Exercise intolerance is a major factor that in-
fluences functional ability, and for most pa-
tienzs with COPD exercise tolerance is limit-
ed bv venrilatory capacity (50, 51). Recent
findings suggest that respiratory muscle dys-
function and nutritional depietion in patients
with COPD may contribute to decrement in
lung function and exercise intolerance, but
the role of 2ach is not precisely known (52-56).
Moreover, functional ability may be in-
fluenced by additional physiologic, psycho-
logic, social, economic, and educational fac-
tors, and further research is needed to eluci-
date the contribution of these factors 0
functional ability and guality of life Although
it is generally accepted that chronic lung dis-
easc reduces quality of life, there is little
definitive data describing the specific effects
of chrenic lung disease on cognitive function,
psychosocial development, and family func-
tioning (57, $8). Adults and children ex-
perience similar problems, but children face
additional problems related to growth and de-
velopment (59, 60).

[nterventions for improving functional abil-
ity in adults with COPD are usually offered
as part of a structured or unstructured pul-
monary rehabilitation program and typical-
ly include patient education, pursed-lips
breathing (13-15, 61, 62), relaxation tech-
nigues (23, 25), and exercise conditioning with
lower extremity exercises, upper extremity ex-
ercises, and inspiratory muscle training. Al-
though patients demonstrate improved exer-
cise tolerance after general exercise condition-
ing, the mechanism of improvement remains
unclear (63-68). Palients also report improve-
ments in breathing after inspiratory muscie
training, but the optimal techniques for traun-
ing have not been established (21, 69-73).
There is some evidence that nutritional reple-
tion may improve respiratory muscle func-
tion, skeletal muscle strength, and exercise ca-
pacity (74-76). Long-term nutritional inter-
ventions using traditional approaches with
counseling and supplementation have not
been effective. Although many of these in-
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tervenzions are emploved for children and
adulss with chronic lung disease, thewr effi-
cacy has not besn rigorously iesied.

Health Promotion/Disease Prevention

Research in this area should focus on nurse-
delivered interventions designed (o nelp peo-
ple quit smoking. Smoking cessation snould
be verified by appropriate biochemical vali-
dation and aimed at people in the jollowing
seriings: hospuals, prenatal clinics, postpar-
tum clinics, ambulatory care clinics, commu-
nities, and the work siie. Research is needed (o:

\. Describe the process of addiction and
relapse with emphasis on the contribution of
environmenial, affective, phvsiologic, culfur-
al, ethnic, and social faciors.

2. Describe the siages of behavioral change
as they apply to the transition from caronic
smoking (0 long-term gostinence.

1. Exarmine the e/fectiveness of strategres
to promote smoking cessalion during acute
illnesses or surgical evenis and to prevenr sub-
sequent relapse.

Research is needed to develop methods for
predicting and prevennng pulmonary com-
plications that occur in response to health care
problems. This includes research to.

|. Examine techniques to optimize pulmo-
nary function and prevent pulmaonary com-
plications in immunocompromised patients
and neurologically impaired panents, posi-
operative parients, premature infants, and
elderly people.

Smoking Cessation

Cigarette smoking is the most impariant risk
factor for the development of COPD (77).
Cigarette smoking is also responsible for 30%
of all cancer mortality (78), and lung cancer
is the most common tumor worldwide (79).
Cigarette smoking is the single most impor-
ant preventable cause of death. Smoking ces-
sation significantly reducss the risk for these
debilitating and fatal diseases (77, 78).

In the past, most models of addicuion and
clapse have focused on univariate factors as
contribuuing to the relapse process. Future ex-
amination of relapse must include the con-
tribution of multiple, interacting factors that
lead to relapse after initial cessation. These
include high-risk, situation-specific cues for
smoking (80), neuroendocrine motives for
smoking and their interaction with specific
situational cues during abstinence (81), and
cognitive concern about weight gain as weil
as actual wewght gain as it relates 1o the re-
lapse procsss (82). Research must also be con-
ducted that describes the cessation and re-
lapse processes in diverse populations such
as Hispanics and blacks (8}). Intervention
studies that examine the effectiveness of re-
lapse prevention techniques in combination
with pharmacologicallv based approaches are
needed (83).

Prochaska and DiClemente (84) have ex-
amined how people make the transition to
a nonsmoking lifestvie throughout various
stages of smoking. These stages include
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precontemplation, contemplation,
quitier, long-term quitter, and relapse Re-
szarch 1s beginmng 10 examine the transition-
ary changes people use as they quit on ther
own since this group is represeniative of the
smoking popuiation at large (85). Informa-
1ion that is obtained (rom this population may
a1d researchers as they design efTective smok-
ing cessalion and relapse prevention strate-
gies. In addition these findings may have so-
o1al, legal, and political impiications as gov-
erning bodies implement legislation o
promote long-term abstinence

Health professionals, especially physicians,
have begun 10 offer advice and counseling
about quitting smoking during routine office
visits (86). These activities are considered cost-
effective and have influenced smoking cessa-
tion rates. Pharmac:sts and dentists have also
been involved 1n advising smokers. Nurse-
directed smoking cessation interventions with
patients in outpatient settings need {0 be ex-
amined. Nurses are also ideally suited to coun-
sel hospualized smokers since patients ares seen
most frequently by nurses who are consid-
ered Lo be credibie heaith profzssionals (87),
However, no information 1s available regard-
ing the effectiveness of nurse-directed inter-
ventions with hospitalized patients.

In addition to smoking cessation, research
is needed to address methods of smoking
prevenuon dunng childhood and adolescence.
Listle has been done in this area.

receni

Prediction and Prevention of
Pulmonary Complications

The majority of the work done to datein this
area has been with postoperative patients.
Nurses assume primary responsibulity for the
préoperative preparation of surgical patients,
and prevention of pulmonary complications
is a major emphasis of postoperative nursing
care prevention of pulmonary complications.
Further work needs 1o be done 0 establish
the pathogenic mechamsm of arelectasis, spe-
cifically the role of diaphragmarnc dvsfunc-
tion in pauents undergoing upper abdom:nal
surgery (88). Results of studies done on the
prevention and ireatment ol postoperative
complications have besn contradictory. Fur-
ther clanification of techmigues for prevent-
ing and treating postoperative pulmonary
complications 1s needed and could be provid-
ed by studies that separate prophylaciic from
therapeutic measures, clasuly patient groups
on the basis of thewr abilits 10 perform deep
breathing maneuvers, and ompare varving
intensities and types of reatment across simi-
lar patient groupings (%91 Ao requared 13
the investigation of teaching ‘echmgques and
the role of pauent learning 1tyles in preoper
ative instruction for deep breathung and
coughing exercises (%))

Research has not adequately addressed the
issues of preventing pulmonary complaatens
Inimmunocompromised patienis, neurniog
iéally impatred patients. prematare nfants,
and the elderly, Many potentia complcanons
are associated with retention of secmetiony angd




this was discussed earlier. But the prevenuon
and treatment of other complications such
as respiratory muscle weakness, nosocomiai
pulmonary infecthions, and atelectasis have not
been addressed from a nursing perspective.

Technology Dependence

Research in this area shoulid focus on the op-
rimal application of pulmonary technology
to improve patieni outcomes wnile preven(-
g tatrogenic complications. Associated with
theapplication of tecAnoiogy across the life-
span gre the psychosocial and physiologic re-
sponses of patients and fam:lies 1o technolo-
gy as well as the ethical-legal implications of
rechnology. Issues related to the interaction
of pat:ent and families witk technology need
10 be explored with particuler emphasis on
the following:

1. Mechanical ventilation. Examine issues
related o imitiation, maintenance, and ter-
mination of artificial ventilation, prevention
of iatrogenic complications of endotracheal
intubation, and endotracheal suctioning such
as endotracheal frauma.

2. Ventilation during transport (emergen-
¢y transport to the hospital and transport
within the hospital svstem). A reas of concern
include merhods of delivering ventilation,
maintaining cardiopulmonary siability, and
assessing climical siatus in critically ill patients
during transport.

3, Ethical issues. Examine the ethical is-
sues related to (nitigrion, mainienance, and
withdrawal of life support technology.

4. Emotional support and communication.
Study methods of emotional support and
communication in technology-dependent pa-
nients, for example. communicarion with in-
tubated patients and support during wean-
ing. Areas of concern for the family of in-
tubated patients must also be explored,
particularly as technology-dependent patients
are (ncreasingly returning ro their homes.

S. Methods of assessment. Study appro-
priate indications for using noninvasive and
invastve technology to assess cardiopulmo-
nary function in the critically Wl patient such
as pulse oximelry, transcutaneous partial pres-
sure of oxygen, end-ridal carbon dioxide, in-
ductive plethysmography, mixed venous ox-
vgen saturation, arterial blood gases, and pul-
monary arterial pressures.

6. Oxygen delivery. Examine optimal
methods of delivering oxygen therapy.

7. Home mechanical ventilation. Areasof
cancern include methods of oprimally manag-
ing airway care, impact of care on family dy-
namics, and decision-making regarding ini-
tiation and withdrawal of ventilatory support.

Mechanical Ventlation

Techniques of weaning from mechanical ven-
rlatton, The decision as to when a patient
is able to sustain the work of spontaneous
‘ventilation after a period of assisted ventila-
tion is critical and should be based on objec-
tive criteria. The identification of predictive
criteria would promote attainment of a num-
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ber of positive patient outcomes including:
(1) a reduced risk of premature termination
of ventilatory support and recurrent episodes
of respiratory fallure, (2) a decrease in the
number of venulator-dependent days and the
risks associated with proionged intubation
and mechanical ventilation, and, subsequent-
ly, (3) areduction in the costs associated with
this form of treatment. The conventionally
applied standard weaning parameters have not
aemonstrated predictive validity. Further in-
vestigation of the usefulness of respirators
rate, indicators of respiratory work load and
muscle fatigue, and combinations of such in-
dices are required in order to develop clini-
cally useful predictive weaming criteria (91).
The effects of different weaning techniques
(t-tube, synchronized intermittent mandatory
ventilation, and pressure support) on respi-
ratory work load and the patient's subsequent
ability 1o wean need 10 be compared (92).

Endoiracheal intubation. Prolonged en-
dotracheal intubation and tracheostomy
results in tracheal ussue trauma caused by the
presence of the tube, which is a foreign ob-
ject, and the pressure generated by the tube
cuff, which is required to maintain mechani-
cal ventilation (93-102). Further research is
required on methods of monitoring tracheal
cuff pressure, techniques to reduce cuff pres-
sure and prevent aspiration, and methods of
securing endotracheal and (racheosiomy tubes
in neonate, pediatric. and adult populations
1o reduce tracheal ussue damage. [n pediatric
populations, noninvasive assessment mea-
sures of proper tube placement other than
X-rav such as ultrasound are needed (103-106).

Endorracheai suc:ioning. Research findings
indicate that patients who receive no form of
pre- or posthyperoxygenation (increased con-
centration of oxvgen in the inspired air) with
ETS show a significant decline in the parual
pressure of arterial oxygen (107-111) or oxy-
gen saturation (112-114). As much as 40% of
hypoxemic episodes in critically ill newborns
have been associated with endotracheal suc-
uoning (115). Further research 15 nezded to
determine the opumal level of hyperoxvge-
nation (¢ be delivered to adults, children, and
newborns based on the patient's underlving
disease process, level of acuity, and baseline
oxygenation status.

Wellcontrolled «tudies in the adult examin-
ing the opuimal number and volume of
hyperoxygenation hypennflauon breaths and
the hemodynamic consequences of the pro-
cedure are needed. Studies in the adult and
newborn populations to deterrmine the op-
timal method of Jdelivery (manual resuscita-
tion bag versus ventilator) ol oxvgen-enriched
breaths while simultaneousiy monitoring
cardiopulmonary hemodynamucs alterations
are needed to provide empirical data to guide
chinical practice

Studies comparing disconnection from the
ventilator tor the introduction of the suction
catheter (open system) to the modified en-
dotracheal tube adapter (closed system),
which permits senulation and the main-
tenance of positive end-expiratory pressure
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and peak inspiratory pressure during ETS, 1n-
dicate that the adapter shows great promise
as 3 technique to mmimize suction-induced
hypoxemia (108, 113, 114, 116-122) Howeve:,
there are potential risks tn closed-system ETS.
If the suction flow rate through the cathersr
exceeds the volume of zas suppiied by the ven-
tilator, negative pressure can Cause a decreqse
in funcyuional residual capacity and a tenden-
cv toward alveolar collapse (113, 116, 119, 123,
124). Further study is needed in humans o
detsrmine the degree of negative pressure de-
valoped during closed-svstem ETS. Reszarch
10 describe the effect of suction {low rate on
negative airway pressure and blood oxyeen
levels in humans 15 aiso necessary since pre-
liminary work has been done only in animal
models.

Although the ultimate aim of ETS s the
retrieval of secretions {0 maintan airway
patency and adequate oxvegenation, faw |p-
vestigators have examined the efficacy of ETS
(125, 126) and saline insullation (127) on secre-
1:0n recoverv in adults and in newborns. It
15 critical that the effect of ETS techmgues
on oxygenation, hemedynamics, and secre-
tion recovery be examined simultaneousiy,

Although ETS techniques have been exam-
ined extensively aver the past 30 yr, little at-
tention has been directed toward determining
the constellauon of clinical cues indicative of
the need for ETS in adulis (128, 129). This
issue has not been addressed a: allin the new-
born population, and it requires further in-
vestigation across ail pauent populations.

Methods to prevent trauma and promote
repair of the trachea alter cessation of en-
dotracheal suctioning and endotracheal ex-
:ubation requires further :nvestigation in light
of the h:gh incidence of tracheal irauma with
ETS (125, 126, 130-138) and :racheal anoma-
ies withintubauon (96, 97, 99, 102, 139-141).

Lastiv, endotracheal suctioning 1s not a be-
nign procedure, and, consequently, research
efforts should be directed toward finding al-
ternatives to endotracheal suctioning such as
ultrasonic nebulization, poutioning, irriga-
tion, drug therapy, etc., which would reduce
the nesd for frequent ETS

Ventdation durine Transport
There is a paucity of r=search on seatifatory
support during rranspor:, the most ¢rncal
issue 1s determuimng ef fective modes of venti-

lation and oxvgenation Jurmg ground and
mir transpar in cotcaliny aduily and neo-
nates (1421144

Eibcal [viiaes

Ethical issues associated = 15 “he ination,
mainienance, ind withdrawal of mechamecal
ventlation include prognostie indicators of
survival (145). long-term survinal of pauents
with actute and Jhroni lung Jdisease 3oros
the life-span (144, 1471, o on 11480, and qual
1voof life (149, 1501 Rescarcn o nesded that
umultaneously examines the paramelisrs in
relation 1ommation, mantenancs, and with
drawal of mechanical sentiation



Emotional Support end Communiceiion
Aruficiaily ventilated patients are unable o
speak. and caregivers frequentiy are unable
1o understand needs and concerns, creating
major anxiety for critically il patients. Only
four data-based studies have examined com-
munication techniques: an electrolanymx (1313,
a communication board (152), a computer
(153), and a speaking-cuffed tracheostomy
tube (154). The need lor emotional support
1o families of children whe are or have beer
artificially ventilated is documented {(155), but
knowledge of successful interventions 15 limit-
¢4, Further research s needed regarding emo-
tional support and communication in the ar-
uficially ventiiated patient.

Methods of Assessment
Currently, a pumber of invasive and nonin-
sasive technologies exist 1o assess pulmonary
funcuion: arterial blood gases, mixed venous
Oxygen saturation, pulmonrary artery pres-
sures, transcutaneous arterial oxvgen, pulse
oximetry, #nd-tidal carbon dioxide, and in-
ductive plethysmography. The major focusin
this area should be on the reliability and va-
lidity of noninvasive assessment techmques
in comparison with invasive measures of the
variable under investigauion, latrogenic com-
phications of these rechmques, and the ap-
propriatenéss of use during the iransport of
critically ill patients. .

Oxygen Delivery

Transtracheal oxvgen delivery is a newer meth-
od of dzlivering oxygen, and it requires fur-
ther comparison with traditional delivery
methods. Preliminary data suggest that oxy-
genation can be maintained with lower [low
rates and that psychosocial problems associat-
ed with traditional methods of delivery are
minimized (156, 157). Further research (s need-
ed on oxygen delivery methods that are un-
obtrusive, sasily concsaled, and require less
oxygen. [ssues such as patient mobility, ac-
ceptance, compliance, and cost need (0 be
explored in relation to newer oxygen delivery
methods (158).

Home Mechunical Ventilation
With increasing frequency, chromcally ill chil-
dren and adults are being maintained on home
ventilators. This has created problems with
caregiving resources, farmily functioning, and
quality of life, but these 1ssues have not been
studied adeguarely.

This Statement was prepared by an Ad Hoc
Committes of the Scienufic Assembly on
Clinical Problems, Secuon on Nursing, Mem-
bers of the Commuttee were:

JaseT Larsox, PH.D., Chairperson
Avorey Gtrr, PH.D.

Mary Hantey, RN, M5,

Susax Janso~-Bigrkite, DNSc.
Mi Ja Kim, PH.D.

Diana R, OpexsrIER, R.N., PH.D.
KatHieen S, Stong, PH.D.
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