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BACKGROUND: Incentive spirometry (IS) is widely used to prevent postoperative pulmonary
complications, despite limited clinical effectiveness data and a lack of standardized use protocols.
We sought to evaluate health care professionals’ perspectives on IS effectiveness and use proce-
dures. METHODS: An online survey was distributed via social media and newsletters to relevant
national nursing and respiratory care societies. Attitudes concerning IS were compared between the
American Association for Respiratory Care (AARC) and the nursing societies. RESULTS: A total
of 1,681 responses (83.8% completion rate) were received. The clear majority of these respondents
agreed that IS is essential to patient care (92.7%), improves pulmonary function (92.0%), improves
inspiratory capacity (93.0%), helps to prevent (96.6%) and to reverse (90.0%) atelectasis, helps to
prevent (92.5%) and to reverse (68.4 %) pneumonia, and is as effective as early ambulation (74.0%),
deep-breathing exercises (88.2%), and directed coughing (79.8%). Furthermore, most health care
professionals believed that IS should be used routinely preoperatively (78.1%) and postoperatively
(91.1%), used every hour (59.8%), used for an average of 9.6 (95% CI 9.3-9.9) breaths per session,
used to achieve breath holds of 7.8 (95% CI 7.4-8.2) s, used to reach an initial target inspiratory
volume of 1,288.5 (95% CI 1,253.8-1,323.2) mL, and used to achieve a daily inspiratory volume
improvement of 525.6 (95% CI 489.8-561.4) mL. Of all respondents, 89.6% believed they received
adequate IS education and training. Respondents from the AARC endorsed significantly less agree-
ment relative to the nursing societies on most parameters for IS utility. CONCLUSIONS: There was
a major discrepancy between health care professionals’ beliefs and the published clinical effective-
ness data supporting IS. Despite reported adequate education on IS, variability in what health care
professionals believed to be appropriate use underscores the literature’s lack of standardization and
evidence for specific use procedures. Key words: incentive spirometry, nurse, respiratory therapy;
postoperative care; perspectives. [Respir Care 2018;63(5):519-531. © 2018 Daedalus Enterprises]

Introduction

In the United States, 95% of hospitals report prescribing
postoperative incentive spirometry (IS).! IS is ordered for
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patients at risk for postoperative pulmonary complications
to reduce that risk.>* According to the American Associ-
ation for Respiratory Care (AARC),> IS is indicated for
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patients with atelectasis and for those with the following
risk factors for atelectasis: thoracic or abdominal surgery,?
coronary artery bypass graft surgery,®’ patients wearing
binders on the thorax or abdomen, prolonged bed rest,
COPD, poor pain control,® neuromuscular lung disease,
inspiratory capacity < 2.5 L,° spinal cord injuries, and
sickle cell patients with acute chest syndrome.3'© There
are no IS guidelines from the American Thoracic Society.
The AARC guidelines> describe a procedure of sustaining
maximal inhalation for 5 s.

However, numerous studies including controlled trials
have demonstrated that IS alone is inadequate in reducing
postoperative pulmonary outcomes.%!!-14 Early mobiliza-
tion, deep-breathing exercises, directed cough, and ad-
equate pain management appear to reduce postoperative
pulmonary complications!5-!7 with or without IS after car-
diothoracic surgery'8-24 and abdominal surgery.?5-3! In com-
bined analyses,?>28:32-35 S has repeatedly failed to demon-
strate evidence of lung volume improvement or postoperative
pulmonary complication reduction. Furthermore, there are
few outcome-based data supporting precisely how IS should
be used. Previous investigations themselves have used widely
variable procedural parameters with respect to the optimal
frequency of sessions,®!1.14.26.36-51 target inspiratory vol-
ume,'440-43.44 whether the target is static or dynamic,'!-!4.40.42
when to start IS postoperatively,!!,37.39.40.43.44.47.50 the number
of breaths per session,3:1420,30-38.42,43.45.46:49,52,53 and duration
Of breath hOldS.S’lz’14’26’40’42’44’48

Given their continued widespread usage, the paucity of
effectiveness data, and an absence of standardized use
protocols, the purpose of this study was to evaluate health
care professional perspectives on IS utility and use proce-
dures.

Methods

A Lifespan Corporation (Providence, Rhode Island) in-
stitutional review board—exempt, anonymous, online sur-
vey created in REDCap>* was distributed from September
2016 to December 2016 via social media and newsletters
to the following national nursing and respiratory care soci-
eties: Academy of Medical-Surgical Nurses (AMSN), Amer-
ican Association of Critical-Care Nurses (AACN), Ameri-
can Society of Peri-Anesthesia Nurses (ASPAN), and
American Association for Respiratory Care (AARC).
AMSN is a nursing specialty organization of > 11,500
medical-surgical nurses. With > 100,000 members,
AACN is a nursing specialty organization of acute and
critical care nurses. ASPAN has > 15,000 members and
is a professional organization focused on peri-anesthe-
sia nursing. With > 52,000 members, AARC is a pro-
fessional organization for respiratory care. Survey in-
structions indicated that the goal of the investigation
was to understand health care professionals’ perspec-
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Current knowledge

Incentive spirometry (IS) is widely used to prevent post-
operative pulmonary complications. There are limited
clinical efficacy data and a lack of standardized use
protocols.

What this paper contributes to our knowledge

There was a major discrepancy between providers’ be-
liefs and the published clinical efficacy data supporting
IS. Despite reported adequate education on IS, variabil-
ity in what providers believed to be appropriate use
underscores the literature’s lack of standardization and
evidence for specific use procedures.

tives on the use of IS in their clinical practices and to
explore health care professionals’ understanding of IS,
reflecting actual implementation of IS in patient care.

Analyses were conducted using SAS Software 9.4 (SAS,
Cary, North Carolina). Frequencies and percentages were
calculated using PROC FREQ, and, for ease of summari-
zation, means and medians were also calculated. Because
Likert-scale responses were between 1 and 6, means were
calculated using generalized linear modeling, assuming a
binomial distribution, thus allowing confidence intervals
to be asymmetrical. Mean estimates of count and time
were estimated using generalized linear modeling, assum-
ing a negative binomial distribution. All modeling was
accomplished using GLIMMIX. Medians were calculated
with PROC MEANS. All interval estimates were calcu-
lated for 95% confidence. Finally, post hoc comparisons
were made to explore differences between respiratory ther-
apists (AARC) and nurses (ASPAN, AACN, AMSN). Mul-
tiple comparisons were made using generalized linear mod-
eling assuming a binomial distribution with Bonferroni
corrections. Alpha was set at the 0.05 level for all analy-
ses, and all interval analyses were calculated for 95% con-
fidence.

Results

There were 1,681 unique respondents from the 4 na-
tional organizations. The respondents included respiratory
therapists and nurses with various educational backgrounds,
years of experience, and primary practice locations (Table
1). Survey completion rates were 80.3% for AARC, 84.3%
for ASPAN, 84.8% for AMSN, and 90.1% for AACN.
Given the distribution methodology, the exact response
rates cannot be determined due to the inability to identify
the total number of individuals the survey may have reached.
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However, based on organization-reported memberships,

estimated response rates were 5.4% for ASPAN, 2.4% for S g
AMSN, 0.7% for AARC, and 0.1% for AACN. gla 8
From the survey responses, the clear majority of health .
care professionals agreed that IS is essential to patient care é
(92.7%; 1,531 of 1,651 respondents) (Table 2). Most health g oo g
care professionals agreed that IS improves pulmonary func- Pldo=sdTes
tion (92.0%; 1,511 of 1,643 respondents) and improves g E § 5 5 g 2
inspiratory capacity (93.0%; 1,525 of 1,639 respondents) o ©
(Table 3). Most health care professionals agreed that IS
helps to prevent (96.6%; 1,593 of 1,650 respondents) and . «
to reverse (90.0%; 1,477 of 1,641 respondents) atelectasis, ) SR . &
and IS helps to prevent (92.5%; 1,522 of 1,646 respon- ; g ) ‘g ; % % S
dents) and to reverse (68.4%; 1,117 of 1,632 respondents) Sé 2R - - S
pneumonia (Table 4). Most health care professionals agreed < =
that IS is as effective as early ambulation (74.0%; 1,214 of
1,641 respondents), deep-breathing exercises (88.2%; 1,456 S| _ - o
of 1,650 respondents), and directed coughing (79.8%; 1,308 T3 saecac
of 1,640 respondents) (Table 5). Most health care profes- % :’f % % % % < f
sionals agreed that IS should be used routinely preopera- E 2=" =
tively (78.1%; 1,281 of 1,640 respondents) and postoper- -
atively (91.1%; 1,504 of 1,651 respondents) (Table 6). _ o
Most health care professionals agreed that IS should be Sl &
used every hour (59.8%; 961 of 1,606 respondents). Health ; §r g g g ; S ;
care professionals believed an average of 9.6 (95% CI g3z maec
9.3-9.9) breaths should be taken per session, with breath Z o *®
holds of 7.8 (95% CI 7.4-8.2) s, initial target inspiratory
volume of 1,288.5 (95% CI 1,253.8—-1,323.2) mL, and s «
daily inspiratory volume improvement of 525.6 (95% CI § i § v;? aaa g
489.8-561.4) mL. In terms of appropriate use, 51.1% (829 g | 28d¢enyd |
of 1,621) of respondents believed that achieving target 2 2843 4A % z
inspiratory volume is the most important factor, with pis- < o
ton hovering in the “smiley-face” zone to be the target z
inspiratory flow (72.5%; 1,176 of 1,623 respondents) (Ta- _ < < ?f::
ble 7). Most respondents believed they received adequate . g =) ‘% iﬁo Py Ed
IS education and training (89.6%; 1,474 of 1,645 respon- é al 8 5 2 & S
dents) (Table 8). gz @ Z:C4 H
Finally, attitudes concerning IS were compared between . % = % % % iﬁo ) Z
AARC and the nursing societies. As seen in the estimates © é % EE 2 é %
in Tables 2—-6 and 8, AARC members endorsed signifi- A Aaas §
cantly less agreement relative to the nursing societies con- ; %
cerning the following statements: g =
1) z ” @
e IS is essential for patient care (P < .001). g E % s £ g
E O 5 S5.%
e IS improves pulmonary function (P < .001). ?ﬁ § 8 é _" : E 2
e IS improves inspiratory capacity (P < .001). » B 3 %o % o = ,‘f:) :%5
e IS helps to prevent atelectasis (P < .001). Tg < A = % g Eg 2
= $ 28383
e IS helps to reverse atelectasis (P < .001). g 5 f Eg' Z % § Z
e IS helps to prevent pneumonia (P < .0001). L _g % 1 g é é %g g
e IS helps to reverse pneumonia (P < .001). E ? g % g I % Z Z
e IS should be used routinely preoperatively (P < .001). E 2 a £ é g 23 EE)
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< < e IS should be used routinely postoperatively (P < .001).
N (=]
0 —
= E E e In general, IS is as effective as early ambulation
< —
S (P < .05).
=
= . . . .
g e In general, IS is as effective as deep-breathing exercises
(gl .
& . P < .001), except AACN versus AARC were not dif-
% | 8o & Q
R e R RO ferent, P > .99.
0N =~ oo |
cezeode L
N 0> N © 1 . . . .
dogcdax < e In general, IS is as effective as directed coughing
oi (P < .001).
. e My education and training regarding IS was adequate
S S (P < .001)
~ o N O . .
< N = A A~ =
2w %Sy
- |
Z | @2eddoaw . .
%:) ST qemad Discussion
< <
[\l
This investigation represents a large national survey of
—~ o health care professionals’ perspectives on IS effectiveness
33 N . . . .
E;’ TR ca a0 and use. Despite a dearth of supportive clinical evi-
oAl O o0 . . | . .
z | e de L dence,?2-28:32-35 most health care professionals believed that
wn -~ O v onoon o~ 1 . . . . ..
s Sz A= g IS is essential to patient care, improves clinical outcomes,
< o and is as effective as other postoperative respiratory ther-
apies. Furthermore, despite the paucity of substantiating
S a evidence, health care professionals collectively had strong
~ NS & . . . .
= E § § § i uo’?_ :I opinions regarding use procedures with respect to frequency
Z o cwns s ! of use, number of breaths per session, breath-hold dura-
NN~ >~ A . o el . .
% o — aQ tion, and initial target inspiratory volumes and flow. Nev-
[q\] . .
ertheless, nearly all respondents believed they received
adequate IS education and training.
~ N . . .
S lsae 2 IS has been clinically compared to other postoperative
= g 20 respiratory therapies. Although 2 studies found beneficial
Tececed . o
% S = effects of IS on postoperative pulmonary complications
< . compared to intermittent positive-pressure breathing3°—
— I K 3
z which has been proven ineffective>>—and physiotherapy3’
3
5 ) for upper abdominal surgery patients, most show no dif-
5 a E o) Ed ferences!1.12:26.44.47.48.56 or inferior effects (vs intermittent
~ < .
98 g8 3 g ositive-pressure breathing!4 and CPAP>°). In 1 investiga-
23| o g g 5D =
s> & B ~ g I tion, IS appeared to facilitate faster tidal volume recover
o0 >z & = = 23 =
Ellge a2 2 gz z to preoperative baseline versus conventional physical ther-
£®El 8555389 g
£ Sl 82 g g 3 apy,>” whereas most other studies have demonstrated no
= SLEEZR S < .
= A<A B A G £ advantages!!-12.26:46.47.56 or inferior*® pulmonary function
< =y . . .
g a improvement compared to other respiratory therapies. Past
S l . S .
g g = investigations have also reported no difference between IS
—é é § .8 ¢ and other respiratory techniques in reducing postoperative
o 55 3 L . .
v = . < dzZ =z pulmonary complications®-2440:43.52,53,58-60 or improving
— g = 8 s g 8
—_— Al £z 9 3 . . . . .
El 3 O 4+ £2¢9 pulmonary function in cardiothoracic surgical pa-
B g " N ? 552 E tients,24.45.52,53.60
$ < o 2 21235 ) .. . . . .
3 8 &b = - 5522 Further clinical research is required to determine opti-
< 2] 5] 5 Z = g ©
A~ < A i ETgE mal IS protocols. Previous investigators have recommended
© < A g Zgz3%
3 22528 that IS usage occur hourly,26-36:37 every 2 h,838-40 2 times
2 £Z2322823%
3 wo & §§‘f_§ E ;‘; per day,*'*2 4 times per day,'+*#* 5 times per day,*
= E£7, 32 - 12 times per day,!! every 4 h,#6 4 times per hour,*” 3 times
o ) g 7
§353 =zE<2Z 48 ; 49 i 50
% SEE k= JgETITT per hour,*® 10 times per hour,* 30 times per hour,>® or
= 2 . . . . .
2 ° ER; § $Eg E zz every 10 min.! Past studies set subjects’ target inspiratory
il = . . .
£ = FniZz3 volume at 50-70% of preoperative vital capacity,'# 1,400—
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1,770 mL,** at 200-2,000 mL,* or at maximal inspiration
above residual volume.*?* Subjects have been instructed to
complete 3 breaths per session,*> 3—5 breaths per ses-
sion,**32 5 breaths per session,>® 10 breaths per ses-
sion,8.14,.26,36,37.43.45 1 5 breaths per session,*® and 20 breaths
per session.38

Outside AARC guidelines” of 5-s breath holds, previous
studies have used 3 s!440.42:44.48 or have suggested holding
the breath for as long as possible.!22¢ Previous methodol-
ogies have called for IS usage at various times after sur-
gery, including during the first 3 d after surgery,!! starting
4-72 h after surgery,*® both preoperatively and during the
first 5 d after surgery,?” for 5 d after surgery, through
postoperative day 3,* for postoperative days 1-4,%7 start-
ing 1 h after surgery for 3 d,°° and starting 4 h after
extubation.*? Certain studies report changing their use pro-
cedure during the hospital course, including increasing
inspiratory target volume,'440 increasing both volume and
breath-hold duration,'! and decreasing frequency.*?

Data from this investigation were consistent with the
disparate IS protocols reported in the literature. Most health
care professionals did report that they received adequate
IS training and education, so the discrepancy likely re-
flects the lack of evidence-based standard protocols and
presents an opportunity for further research. Guidelines
may be developed for individual practice settings and pa-
tient subgroups as well. Furthermore, results from this
investigation suggest that a majority of health care profes-
sionals agreed with many of the statements; however, for
a low-risk intervention, the variability in the level of agree-
ment may indicate that health care professionals recognize
the dearth of evidence. High levels of agreement may
indicate clinical observations that precede substantiation
by clinical studies or widely disseminated myths—both
explanations serve as a call for well-designed studies. With
respondents indicating that they received adequate educa-
tion on IS, the question of non-evidence-based material
being taught is raised. If health care professionals’ practice
is consistent with what they learned in training, then school
or clinical training offers an opportunity to introduce and
integrate evidence-based care into future practice.

Comparing the results from this study to health care
professionals’ perspectives on other low-risk interventions
may offer insight into the extent to which health care
professionals are aware of the paucity of evidence and
highlight the need for further investigation. Further inves-
tigation into differences among health care professional
groups (eg, professional organization, position, degree,
years of experience, practice location, types of patients)
may provide additional important insight into the devel-
opment of health care professionals’ perspectives. Com-
paring the different types of available IS devices could be
another interesting avenue of investigation.

RESPIRATORY CARE @ MAY 2018 VoL 63 No 5

The health care professionals’ strong opinions about the
effectiveness of IS despite the lack of supporting data also
serves as an interesting case study in translating evidence
into practice. Despite the absence of such granular data,
why certain responses on the utility of IS (eg, helps to
prevent atelectasis) had greater agreement than other util-
ity statements may shed light on differences in health care
professionals’ practices and protocols. Practice should not
be driven by opinion, but by evidence. Therefore, further
investigation is needed to assess where such beliefs orig-
inate—education, training, or experience.

This investigation has several potential limitations.
Health care professionals from only 4 respiratory therapy
and nursing societies were sampled. We do not know the
exact response rate from those who were sampled, al-
though our survey completion rate was very high (83.8%).
This may create a sampling bias where being a member of
a given society predisposes respondents to certain perspec-
tives on IS. Ideally, survey responses would be collected
from all nurses and respiratory therapists across the coun-
try. The data suggest respondents believe in the use of IS
in their clinical contexts. This could be due to a survey
bias, a lack of understanding of the evidence, or respon-
dents’ own clinical experience.

Additional well-designed randomized clinical trials are
needed to evaluate IS methods for improvement. Only
then can a real determination of whether IS use improves
clinical outcomes occur. Further study is needed to deter-
mine which specific patient groups may benefit from IS,
the costs of implementing IS, and optimal IS use proto-
cols.
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