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Abstract

Purpose—Emergency department (ED) crowding is a significant patient safety concern
associated with poor quality of care. The purpose of this systematic review is to assess the
relationship between ED crowding and patient outcomes.

Design—We searched the Medline search engine and relevant emergency medicine and nursing
journals for studies published in the past decade that pertained to ED crowding and the following
patient outcome measures: mortality, morbidity, patient satisfaction, and leaving the ED without
being seen. All articles were appraised for study quality.

Findings—A total of 196 abstracts were screened and 11 articles met inclusion criteria. Three of
the eleven studies reported a significant positive relationship between ED crowding and mortality
either among patients admitted to the hospital or discharged home. Five studies reported that ED
crowding is associated with higher rates of patients leaving the ED without being seen. Measures
of ED crowding varied across studies.

Conclusions—ED crowding is a major patient safety concern associated with poor patient
outcomes. Interventions and policies are needed to address this significant problem.

Clinical Relevance—This review details the negative patient outcomes associated with ED

crowding. Study results are relevant to medical professionals and those that seek care in the ED.

Keywords
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Emergency department (ED) crowding poses a significant international patient safety
concern (Hoot & Aronsky, 2008; Institute of Medicine of the National Academies, 2007;

© 2013 Sigma Theta Tau International

Correspondence Eileen J. Carter, Columbia University School of Nursing, 617 West 168th Street, New York, NY, 10032.
em2473@columbia.edu.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Carter et al.

Methods

Page 2

Moskop, Sklar, Geiderman, Schears, & Bookman, 2009; Pines et al., 2011). During times of
ED crowding, the demand for emergency services outweighs accessible resources (Moskop
et al., 2009). Studies show that ED crowding is a global problem associated with increased
patient mortality and poor quality of care (Bernstein et al., 2009; Pines et al., 2011).
Although numerous solutions have been proposed to reduce crowding (Handel et al., 2010;
McClelland et al., 2011), ED crowding is common and is becoming more acute (Pitts, Pines,
Handrigan, & Kellermann, 2012).

Millions of individuals access healthcare in the ED each year, and recently the demand for
ED services has significantly increased in the United States (Schuur & Venkatesh, 2012).
From 1999 to 2009, the number of visits to the ED increased by 32% nationwide, from
102.8 to 136.1 million. During the same time period, the number of ED visits that resulted in
hospital and intensive care unit admission increased from 13.2 to 17.1 million and from 1.4
to 2.2 million, respectively (Centers for Disease Control and Prevention, 2009; McCaig &
Burt, 2001). This suggests that more critically ill patients seek care in the ED. Further,
insufficient inpatient hospital capacity has resulted in patients boarding in the ED for
extended periods of time (Gilligan et al., 2008). The increase in ED utilization and lack of
inpatient resources contribute to the growing problem of ED crowding (Moskop et al.,
2009). Still further, while ED crowding data are limited globally, studies show that ED
crowding is a major international problem (Cha et al., 2011; Guttmann, Schull, Vermeulen,
& Stukel, 2011; Pines et al., 2011; Richardson, 2006).

Numerous studies (Kennebeck, Timm, Kurowski, Byczkowski, & Reeves, 2011; Pines,
Localio, et al., 2007), including two recent literature reviews (Bernstein et al., 2009; Johnson
& Winkelman, 2011), have examined the relationship between ED crowding and poor care
processes and quality, such as decreased timeliness of care. To our knowledge, however, no
systematic review has been conducted to specifically examine the relationship between ED
crowding and patient outcomes. Given the significant increase in ED use and the well-
documented relationship between ED crowding and poor care quality, it is important to
understand the relationship between ED crowding and patient outcomes. Guided by the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (Moher, Liberati,
Tetzlaff, Altman, & Group, 2010), we performed a review of the literature to examine the
relationship between ED crowding and patient outcomes.

An iterative process was used to define the search strategy for this review. The data
extraction and quality assessment tools were developed a priori.

Search Strategy

With consultation from a research librarian at the Columbia University Medical Center
library, we searched the OVID Medline and Ovid Medline In-Process & Other Non-Indexed
Citations search engines for studies published in the past decade (between January 2002 and
July 2012). Using a Boolean combination of keywords and medical subject headings,
outlined in Table 1, we searched for articles pertaining to ED crowding and the following
patient outcome measures: mortality, morbidity, patient satisfaction, and leaving the ED
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without being seen. Using the same terms and time frame, we also electronically searched
the tables of contents of the following journals: Emergency Medicine Journal, Emergency
Medicine, Journal of Emergency Nursing, Annals of Emergency Medicine, European
Journal of Emergency Medicine, and Academic Emergency Medicine. Finally, we hand
searched the reference sections of pertinent articles that were identified in the Medline
search and the reference sections of full-text articles that were included in this review.

Study Selection

One researcher screened study titles and abstracts for overall relevance. Three reviewers
then independently reviewed remaining study titles and abstracts. Collectively, study authors
discussed the rationale for each articles’ inclusion or exclusion using an iterative process.
Disagreements were resolved through discussion and consensus. Studies that measured ED
crowding or explicitly reported to have measured a proxy of ED crowding (e.g., ED length
of stay, ED volume, ED capacity, etc.) and measured one of the outcomes of interest were
eligible for inclusion. We excluded studies that described (a) interventions to alleviate
crowding; (b) care processes associated with crowding, such as timeliness of care,
ambulance diversion and patient flow; and (c) tools to forecast or measure crowding. We
also excluded commentaries, editorials, articles not published in English, or those without
abstracts. No contact was made with study authors.

Data Extraction

We adapted a data extraction tool used previously to address relevant items in the summary
and synthesis of articles (Uchida, Pogorzelska-Maziarz, Smith, & Larson, 2013). Fields
included in our tool were primary author of the study and year of publication, study design,
inclusion criteria and population studied, ED type (e.g. academic, urban, etc.), measure used
to quantify crowding, measure used to quantify patient outcome, study results, and study
limitations. All researchers piloted this tool using two articles, with high levels of data
extraction agreement. One researcher reviewed the remaining studies and completed the data
extraction.

Quality Assessment

Recent studies have examined the use of quality assessment instruments in observational
studies; yet, a single instrument has not been recommended. The Agency for Healthcare
Research and Quality (AHRQ) developed a series of evaluation tools for different study
designs (West et al., 2002). We adopted the quality of observational studies’ assessment
criteria used by AHRQ, which evaluates whether study authors addressed the following
domains: (a) study question and population (i.e., whether a clear and appropriate study
question was present, whether a description of the study population was provided, and
whether a sample size calculation was performed); (b) comparability of subjects (i.e.,
whether clear inclusion and exclusion criteria were stated, whether comparison groups were
comparable); (c) exposure or intervention measurement (i.e., whether the exposure was
clearly defined, reliable, and valid); (d) outcome measurement (i.e., whether the outcome
variable was clearly defined, reliable, and valid); (e) statistical analysis (i.e., whether the use
of appropriate statistical tests were appropriate); (f) results (i.e., whether study results
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included confidence intervals and point estimates); and (g) discussion (i.e., whether the
study conclusions were supported by study results). For the purposes of our quality
appraisal, we excluded the assessment of funding sources.

Domains were evaluated on whether study authors fully addressed, partially addressed, or
failed to address each domain and its subcomponents. For example, in assessing the results
domain, a study received a full score if the authors provided confidence intervals and point
estimates of their analyses and fully reported on all study aims; in evaluating the exposure
domain, a study received a null score if the ED crowding exposure was not clearly stated
and if there were no data regarding whether the method of measurement was standardized
and tested for validity and reliability. In the event that study authors addressed all but one
subcomponent of a domain, the study received a partial score. Each study author
independently assessed the quality of two articles using the criteria described earlier. The
few disagreements found were resolved through discussion and consensus. One researcher
assessed the quality of remaining studies.

A total of 196 article titles and abstracts were screened for study relevance; 176 articles were
identified using Medline and 20 articles were found through additional methods (e.qg.,
searching the tables of contents of emergency journals, hand searching reference sections of
relevant articles identified in Medline, and hand searching reference sections of full-text
articles included in the review). Of these, 180 articles did not meet our inclusion criteria,
leaving 16 full-text articles for review. A total of five additional articles were excluded as
they were noted to meet exclusion criteria during full-text screening. A total of 11 articles
were included in the review. Figure 1 shows the flowchart of study inclusion.

Emergency Department Characteristics

Table 2 provides a detailed description of studies included in this review. A majority of the
researchers examined EDs that were located in urban areas or part of tertiary care facilities
(Asaro, Lewis, & Boxerman, 2007; Pines, Garson, et al., 2007; Pines et al., 2008; Pines et
al., 2009; Polevoi, Quinn, & Kramer, 2005; Richardson, 2006; Vieth & Rhodes, 2006;
Weiss et al., 2005). Only one study was conducted in a community teaching hospital
(Kulstad, Hart, & Waghchoure, 2010). With the exception of the study by Polevoi et al.
(2005), whose ED had an annual visit rate of 35,000, studies generally examined EDs with
annual visit rates of 45,000 or more (Asaro et al., 2007; Kulstad et al., 2010; Pines, Garson,
et al., 2007; Pines et al., 2008; Pines et al., 2009; Richardson, 2006; Vieth & Rhodes, 2006).
Three studies were conducted outside the United States, in Korea, Canada, and Australia.
These were the only investigations that included children in analyses (Cha et al., 2011;
Guttmann et al., 2011; Richardson, 2006). Of these, two were multisite (Cha et al., 2011;
Guttmann et al., 2011). Study periods varied in duration and ranged from 18 days (Weiss et
al., 2005) to 7 years (Pines et al., 2009). With the exception of two prospective studies
(Pines, Garson, et al., 2007; Weiss et al., 2005), all studies were retrospective or had a
retrospective component (Asaro et al., 2007; Cha et al., 2011; Guttmann et al., 2011;

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Page 5

Kulstad et al., 2010; Pines et al., 2008; Pines et al., 2009; Polevoi et al., 2005; Richardson,
2006; Vieth & Rhodes, 2006).

Relationship Between ED Crowding and Patient Outcomes

Measures of ED crowding were collected via ED and/or hospital tracking systems in a
majority of studies (Asaro et al., 2007; Kulstad et al., 2010; Pines, Garson, et al., 2007;
Pines et al., 2008; Pines et al., 2009; Polevoi et al., 2005; Richardson, 2006; Weiss et al.,
2005). The two multisite studies used national administrative databases of ED visit data
(Chaetal., 2011; Guttmann et al., 2011). Formal ED crowding scales or indexes were used
in two studies (Kulstad et al., 2010; Weiss et al., 2005), and healthcare workers’ perception
of ED crowding was used in one study (Vieth & Rhodes, 2006). A majority of studies
measured waiting room time, waiting room census, ED occupancy, and defined crowding as
the highest quartile of the specific measure employed (Cha et al., 2011; Pines, Garson, et al.,
2007; Pines et al., 2008; Pines et al., 2009; Richardson, 2006).

Only in the three international studies did authors primarily seek to detect and find a
relationship between ED crowding and patient mortality (Cha et al., 2011; Guttmann et al.,
2011; Richardson, 2006). In a retrospective cohort, Cha and colleagues (2011) reported that
30-day mortality was significantly greater among pediatric patients exposed to ED
crowding, versus pediatric patients not exposed to crowding (hazard ratio [HR] 1.26; 95%
confidence interval [CI] 1.02-1.59).

In a retrospective stratified cohort study, Richardson (2006) reported that the risk of 10-day
inpatient mortality for patients admitted to the hospital via the ED during crowding periods
was 34% higher (relative risk [RR] 1.34; 95% CI 1.04-1.72) compared to those admitted
during noncrowding periods. In a population-based retrospective cohort, Guttman et al.
(2011) found that the risk for 7-day death among those discharged from the ED was greater
among those who visited the ED during shifts with mean patient length of stay = 6 hr than
among those who presented to the ED during shifts with mean length of stay <1 hr (odds
ratio [OR] 1.79; 95% CI 1.24-2.59). These studies included the largest sample sizes of
studies reviewed.

Pines and colleagues (2009) performed a retrospective cohort study to examine the
relationship between ED crowding and adverse cardiovascular outcomes (e.g.,
dysrhythmias, heart failure, cardiac arrest, etc.) among ED patients admitted to the hospital
with acute coronary syndrome (ACS)-related chest pain and non-ACS-related chest pain.
Authors found a positive relationship between adverse cardiovascular outcomes and several
ED crowding measures.

Patient responses to the Press-Ganey patient satisfaction survey were used to investigate the
relationship between ED crowding and the likelihood that an individual would recommend
the ED to others (Pines et al., 2008). Authors found that patients surveyed during high levels
of ED crowding were significantly less likely to recommend the ED to others (e.g., OR of
recommending ED among those surveyed during highest quartile of ED occupancy was 0.5;
95% CI 0.4-0.7).
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In a prospective cross-sectional study, researchers examined the relationship between ED
crowding and perceptions of compromised care among 644 patients (Pines, Garson, et al.,
2007). ED crowding measures that predicted patients’ perceptions of compromised care
included increased waiting room time (OR = 1.05 for each additional 10 min of time spent in
the waiting room; 95% CI 1.02-1.09) and receiving care in hallways (OR = 2.02; 95% ClI
1.12-3.68).

Five studies examined the relationship between ED crowding and rates of patients leaving
the ED without being seen by a care provider (Asaro et al., 2007; Kulstad et al., 2010;
Polevoi et al., 2005; Vieth & Rhodes, 2006; Weiss et al., 2005). Study periods ranged from
18 days (Weiss et al., 2005) to 27 months (Asaro et al., 2007). The number of patients who
left the ED prior to being seen ranged from 213 (Polevoi et al., 2005) to 14,170 (Asaro et al.,
2007). All five studies reported a positive correlation between ED crowding measures and
patients leaving the ED prior to receiving care.

Quality Appraisal

Table 3 summarizes results of the quality appraisal. The most common deficit was among
the study question and population domain. Only one study included a sample size
justification or power calculation (Richardson, 2006). Four studies failed to provide detailed
characteristics of their sample, which was reflected in the comparability of subjects domain
(Kulstad et al., 2010; Polevoi et al., 2005; Vieth & Rhodes, 2006; Weiss et al., 2005). A
majority of studies fully addressed the exposure measure, outcome measure, statistical
analysis, and results domains. However, in the study by Vieth et al. (2006), ED crowding
was assessed via the perceptions of ED providers, yet authors failed to detail the validity and
reliability of this crowding measure. Similarly, in the study by Pines, Garson et al. (2007)
researchers evaluated the relationship between ED crowding and care compromise, but “care
compromise” was not defined. Further, the psychometric properties of the survey instrument
used to measure this concept were not discussed. Survey questions also appeared leading
and likely influenced survey responses. Lastly, in the study by Vieth and Rhodes (2006),
authors stated that rates of leaving without being seen were significantly correlated with
provider perceptions of ED crowding. Yet, the statistical test used and its outcome effect
were not provided.

Discussion

Two recent literature reviews (Bernstein et al., 2009; Johnson & Winkelman, 2011) found
numerous studies that demonstrate an association between ED crowding and several care
processes such as prolonged time to analgesia and antibiotics. While the purpose of this
review was to assess data on patient outcomes, we were only able to find four articles that
examined patient health outcomes. Several of the additional outcomes examined are
inherently more process oriented. Notably, three studies in our review, conducted outside of
the United States, primarily investigated the linkage between ED crowding and patient
mortality (Cha et al., 2011; Guttmann et al., 2011; Richardson, 2006). The studies included
in this review were conducted in EDs that average more visits than the median number of
ED visits (Emergency Medicine Network, 2014), perhaps because ED crowding is more

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Carter et al.

Page 7

acute in high-volume facilities or because such facilities have the capacity to conduct this
type of research.

Methodological rigor varied across studies. A sample size justification was only provided in
one study. In terms of crowding measures, only two studies in this review used standardized
scales. This is not surprising given that a recent systematic review of ED crowding indexes
identified 71 crowding measures (Hwang et al., 2011). Study authors also cautioned that
multidimensional crowding scales are complex and that data elements may not be
consistently available across institutions.

Findings of this review are clinically important as the ED plays a significant role in the U.S.
healthcare system and safety net. Since 1986, The Emergency Medical Treatment and
Active Labor Act has mandated that the ED provide care to all individuals regardless of the
individual’s acuity of illness or ability to pay (Zibulewsky, 2001). While the Patient
Protection and Affordable Care Act will extend healthcare coverage to approximately 30
million Americans (James & Savitz, 2011), similar health reform efforts were not associated
with an overall reduction in ED utilization in Massachusetts (Smulowitz et al., 2011). In
following, the effect of the Affordable Care Act on the national problem of ED crowding is
unknown and should be a component of a research agenda.

The continued scientific contributions of nurses and nursing organizations are needed to
further understand the impact of ED crowding and to implement solutions to curb ED
crowding. Nurse organizations and nurse researchers have advocated for change in the form
of policy statements (Emergency Nurses Association, 2006) and scientific research (Johnson
& Winkelman, 2011). Such continued efforts will serve to address the problem of ED
crowding.

Limitations

This review has several limitations. First, a single researcher initially screened titles and
abstracts. Second, a single search engine was used and the grey literature was not examined.
Third, articles were limited to those that measured ED crowding or explicitly said to have
measured a surrogate of crowding. Thus, relevant articles may have been missed during the
selection process. Fourth, study data abstraction and quality assessments were primarily
done by one researcher. While a subset of articles was pilot tested for study data abstraction
and quality assessments with high inter-rater agreement, there was still a measure of
subjectivity in assigning quality scores.

Conclusions

Several studies have detailed the relationship between ED crowding and patient outcomes.
Notably, studies found that ED crowding is associated with higher rates of inpatient
mortality among those admitted to the hospital from the ED and discharged from the ED to
home. Studies also consistently found that ED crowding is associated with higher rates of
individuals leaving the ED without being seen. Given the significance and magnitude of ED
crowding, policies are needed to address this major patient safety concern.
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Records identified through Medline Records identified through additional
(n=176) sources
(n=20)
l A
Records screened _ Records excluded
(n=196) g (n=180)
Full-text articles assessed for Full-text articles excluded as care
eligibility —> processes were examined
(n=16) (n=75)
Studies included in qualitative
synthesis
(n=11)
Figure 1.

Flowchart of study selection.
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Search Strategy for OVID Medline and Ovid Medline In-Process and Other Nonindexed Citations

Table 1

No. Search term Results yielded
1 Crowding.mp. or Crowding/ 6,319
2 Overcrowding.mp. 1,496
3 lor2 7,454
4 Emergency Service, Hospital/ 37,757
5 emergency department.mp. 32,257
6 4or5 54,749
7 3and 6 776

8 “Outcome Assessment (Health Care)”/ or Treatment Outcome/ or patient outcomes.mp. 580,860
9 Mortality/ 32,368
10 Morbidity/ 21,691
11 Patient Satisfaction/ 52,050
12 Infection/ 29,285
13 leaving without being seen.mp. or “Length of Stay”/ 51,340
14 Hospital Mortality/ 18,780
15 8or9orl10orllorl2orl3orl4 739,169
16 7 and 15 225
17 limit 16 to (abstracts and English language and humans and yr = “2002 — Current™) 176

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.

Page 12



Page 13

Carter et al.

NIMa3 104 (0'T

—68°0 10 %S6) ¥6°0 pue ayel Aouednaso
104 (0'T-€6°0 1D %S6) 26°0 Sem Aep
auo Ul SgMT siuaired z< Jo aAndIpaid
9AINI LSE@QO J19AI993l Ispun ealy

'019 ‘Hoy0d uted 1s8yd pale|al-SIV
-uou Ut (#'8—'T 1D %S6) G'€ pue (0°'TT
—€'T 1D %G6) ZT= SNSU3d YM Usym
/'€ Sem 140yod ured 1sayd pae[aI-SOv
Ul S8W09IN0 JeIPILD 3SIBAPE JO YO

019

‘(L'0-%'0 12 %G6) S0 sem Aouednado
a3 Jo sjans] ybiy Bunnp pakenins
asoy) Buowre @3 Buipuswiwodal Jo HO

019 (02’ T-60T 1D

%G6 '6€'T = HO) o1l Janed-0}-ssinu
alam suerdisAyd Buowre s10101pald

! ! ppe
101 GO'T = HO) 8w YA 8JaM sasinu
Buowre asea pasiidwod Jo s10101paid

013 ‘(sfeAtse @3 Ajrep 104 L0'2-€6'T

12 %S6 ‘00'Z = ¥O) sainseawl Buipmo.d
@3 Jo sjnusasad Yoz sy Bulinp
Pa1n220 Jeys SHSIA uey) Buipmold g3
10 3[nuadad ypg ayr Buunp pasndoo
1ey} SUSIA Ul J1aybiy aiam salel ST

'S}|Nsal 1o sasAjeue
10 uonuaw Jeuonippe oN ‘(10" > d) seel
SGMT YIM parejailod sasuodsal AsAIng

(21
70T 1D %S6 ‘vE'T = ¥Y) Buipmoio
Burinp Jaybiy Anenow juanedu|

(50" >d'29°0'29'0'99°0

s.J Uewlieads) @3 ay 01 uolreuasaid
Jaye 1y ¢ pue ‘g ‘uonejussaid Je
pa1e[8.4109 $39109s SOOAIN PuUe SAMT

(LT'€22'T 10 %G6 ‘'96'T = HO)
S91eJ SN Pasealoul YlIm pareldosse
Alannisod Anoeded a3 %0

sajes SaM

*019 ‘1541

JeIpJed ‘selyAYISAp
B8 ‘sawo21no
JeIp.JRD 9SIBAPY

uonoejsiyes jualed

siuaned

pue ‘suerdisAyd
‘sasinu Aq pared
asiwoidwod are)

sarel SaM1

sajel SaMT

Anjenow Aep-07

uolejuasaid

Ja14e 1y 9 pue
‘v 'Z pue uoneuasaid
Je sajes SAM

sajes SaM

sajel
Aouednado @3 pue NIAMAT

'019 ‘Aouednado @3 ‘(a3

u1 pakels aney @3 ui juasaid
sjuaned ey sINoy Jo Wns)
sinoy aJed jualjed :pSnsusd YA

019
‘s1apJeoq 40 Jaquinu ‘Aouednado
A3 'SNSUBD M pdWN UM

*019 ‘ajed Aouednooo
@3 ‘oned usned-03-asinu
'SNSUBD Y/ (W00l Bunirem

ur pafess uaied awn) swin YM

'019 ‘porsad

1Y~z Buninp |endsoy 01 pamwipe
swaied @3 Jo abriusolad

‘sHsiA @3 Jo Jsquinu Ajrep (a3
3y} ul paq uairedul ue Bunrem
sjuaied) siap.eod Jo JaquinN

S|eAJaIul 1y
-9 1e asinu ableyd pue uerdisAyd
Buipuane wouy sasuodsal Aeaing

eHIUs
Jad syuaired @3 01 pasepual
sinoy aJed juaiyed |e10] ues|iN

SOOd3N

(paq pasudl| Jo
Jaquinu ayy Ag papIaIp @3 auys ul
syuaned Jo Jaquinu) Ayoeded g3

000'G8 = SusIA a3
[enuuy SEMT siuaned €6T'T =N

000'SS

-000'0G = SHSIA @3 [enuuy

_.\__«WQ 1SaYd paje|al SOV-uou

YUM T//'€ = U ‘ured 1s3yd pajejal
-SOV yum spuaied €08 = N

000°2G-000'SG = SHSIA
Qa3 [enuuy swaned 69%'T = N

000°LG = SHSIA

@3 [enuuy sAaAIns ueidisAyd
JUapIsal €0/ pue ‘skanins Buisinu
9T/ ‘sAanuns waned p19 = N

000'8. = SNSIA @3 [enuuy
SaM swusied 0LT'YT =N

000'8Y = SUSIA 3
[enuuy SgMT siuaned T80'T = N

000'0S

= S)ISIA 03 [enuuy sjuaied dnolb
PapMOIIUOU TEZ'ZE = U ‘siuanred
dnoub papmoltd 2/€'v€ =N

00009 = SHsIA a3
[enuuy SEMT siuated ZT€ =N

000'GE = SHsIA 3
[enuuy SEMT siuated €12 =N

[eUOIBAIBSTO 8A11030S00Y

110402 3A1N03dsol1ay

110409 aA1dadso1ey

[_UOI128S-S5040 8A11930S0Id

[euONEBAIaSOo aA1103dS019Y

Apnis [euoneja.iod

110400 paijiess aAnssdsonay

[eUOIBAIBS]O 8A11030S0Id

19A0SS010-3se)

(0T02) 'Te 30 peISINY

(6002) "1e 18 sauld

(8002) "1e 18 sauld

(£002)
‘[e 18 uos.es) ‘sauld

(£002) |e 18 OleSY

(9002)
S9POYY 79 YIBIA

(9002) uospaeyory

(5002) ‘18 18 sstapm

(5002) ‘1e 18 10A8]0d

S1nsay

aJnsesw awodlnQ

aanseaw Buipmosd

sonIsIIaloRIRYD 3
pue sjdwes

ubBisep Apnis

(1eak) Joyiny

available in PMC 2014 May 27.

1

J Nurs Scholarsh. Author manuscript

sa1pnis Jo uonduasag
¢39l|qel
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 14

Carter et al.

Buipmold @3 auigap 01 (s)ainseaw Buipmold @3 4o ajisenb 1saybiy ayy pasn w_o£:<m

‘Xapul MJop\ A3 = NIMAT ‘9[eas BuipmolasanQ uswiuedaq Aouabiaw3 [euolieN = SOOAIN
Ae1s o yibua] = SO ‘BwolpuAs Areuolod aInde = SOV (W00J Buiiem = AN XS dAIR[3S = HY 011kl SPPO = YO ‘0ljes piezey = ¥YH ‘Juswiredap Aoushiswas = @3 ‘uass Buiaq Inoynm ya| = SGMT SI0N

(652121 10
%S6) 62T SEMIYT> 'SAIY9 Z SO Uesw
yum sylys Burinp @3 ay: o3 psjuasald

ey} dnoib Buowe Ayeriow Aep-/ 10 HO Aievow Aep-2

(65°T—20°T 1D %G6) 92'T Sem
dnouf papmoiouou 01 patedwod dnoib

papmoJo Buowe Ayjeniow Aep-0g 40 4H Aujenow Aep-0g

epeue) ‘olRIUQ
ur sg3 Get abseyosip @3 Ul
Wiys Ag sOTusied Q3 UesIN  PaYNSal Jeyl SHSIA 275 ¥EE'ET = N

sa3 oueipad-ynpe ¢ ‘dnoib
pepMOJoUOU Ul slused /0T 68
‘dnoib papmouo ul syusiied ¥z6'GE

eHIus Ag swnjonjuaned @3 ‘syuaned oureipad T€0'S2T = N

1oyod
annoadsonal paseq uoneindod  (TT0OZ) ‘[ 18 uuewnno

110402 aAndadsoney (TT02) 'R 19 RYD

S1nsay aJnsesw awodlnQ

aJnsesw mC_U>>OLU sonsiisldeleyd g3

pue sjdwes

ubisap Apnis (ueak) Joyiny

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.



Page 15

Carter et al.

¢s)nsal Ag pauioddns SUOISN[OUOD BIBAN :UTeWop uoIssnosidly

¢papinoid uoistoald JO 8INSEaW PUE 108)48 BUWOJINO UB SBAA :UIBWIOP S}NSaY

3

¢oreudoudde s1sa) [eansnels 818N (Urewop sisAjeue feonsnels

¢£[CeI]31 PUR PIJeA PIBPUR]S JUSLUSS3SSE JO POYIBL BU) SBAA ¢Paulyap A|Jea]d SaLiodino A1epuodas pue Atewiid 819/ :UIBWOP 8INseaw aWwoain0

p

¢sdnouB |je ur Ajjenba painseaw aInsodxa SEAA ¢3]qeI2] PUB PIjEA PJepUE)S JUBLUSSASSE JO POUIBW B} SBAA ¢84NS0dXa JO UOINUIISP Je3|d B 313y} SeAA :UIBWIOP UOKRUBAISIUL IO E:mogxm_o

¢£81nsodxa INOYIIM 1d39Xa S3sed 0} Je[IIS S[0JIU0D BISAN ;Pasn UOIIUIAP 3Sed 121jdXa Ue SeAA SSIpNIS [041U0J-3SED 10}
BLIBILID [RUORIPPY ¢Jeiwis sdnoif uostiedwod a1apn ¢paqiiasap Ajgrenbape Aujigeredwod dnoif sepn ¢sdnoub |1e 4oy papiaoad 118D UOISN|IX3/uoISn|oul 914193ds a1apA (urewop s198lgns Jo Anjigesredwo)

q

¢papinoad uonearsnsnl azis ajdwes e sepp ¢paquiosap Ajarenbape uoneindod Apnis ayy sepn ¢areridoidde pue Jeajo asodind Apnis ayi sepn :utewop uonejndod 72 uonsenb %Bmm

"passalppe 10U UIeWop = o ‘passaippe Ajjeied urewop = (@ ‘passaippe A|a1a]dwod urewop = @ 910N

e 6 06 o 06 06 0 0 0 0 0

o

o 6 o 06 06 0 0 0 0 0

°c ® ®© e 0 o

o 6 o 06 06 0 0 0 0 O

© 0 o 06 06 06 06 o 0 O

[

(TT02) "Ie 30 uvRWNND
(TT02) ‘e 19 BUYD

(0702) "[e 18 peIsIny
(6002) Ie 30 sduld

(8002) Ie 19 sauld

(2002) ‘Ie 18 UoSIED) ‘sauld
(2002) "1e 10 otesy

(9002) sapoy ’® YIBIA
(9002) uospaeyory

(5002) "[e ¥ ss1am

@ (5002 *[e 18 10A8]0d

© 0 O 0 0 @ @ @ @ @

puUOISSN3sIg

hwu_:www_

aSisAleue  paunseaw
[eonsneIs  awoonQ

[uonUBAIBIUL
10 ainsodx3

Q&om.—nzm

guoireindod Apnis (1eak) Joyine

Jo Ayjigesedwod 7 uonssnb Apnis Apms

surewoq

NIH-PA Author Manuscript

€9l|qel

NIH-PA Author Manuscript

salpnis Jo Aupend

NIH-PA Author Manuscript

J Nurs Scholarsh. Author manuscript; available in PMC 2014 May 27.



