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Introduction 

Bronchiolitis is a ubiquitous respiratory illness in the 

urgent care setting during the winter months. Children 

present with varying degrees of symptoms ranging from 

simple upper respiratory tract infection to respiratory 

failure requiring ventilator support.1 For those under 

12 months of age, bronchiolitis is the most common 

cause of hospitalization,2 with approximately 100,000 

admissions annually in the United States at a cost of 

approximately $1.73 billion.3 Of the annual readmis-

sions for bronchiolitis, 80% are estimated to be poten-

tially preventable.4 

As infants are obligate nose breathers, nasopharyngeal 

secretions caused by bronchiolitis that block the nostrils 

may cause transient decreases in SpO2 and lead to 

respiratory distress.5 Suctioning of the nasopharynx to 

remove mucus and secretions is a common practice in 

both the inpatient and outpatient management of bron-

chiolitis. Nasal suction may be associated with an 

improvement in SpO2 in infants with bronchiolitis 

presenting to the emergency department.6 However, 

due to insufficient data, the American Academy of Pedi-

atrics was unable to make a recommendation about 

suctioning in its most recent guidelines.7  

Our institution opened its first respiratory outpatient 

clinic (ROC) in 2014 within one of our pediatric EDs. 

In 2019, the ROC model was expanded into all three 

metro area urgent care centers at our institution. Each 

ROC is staffed by a registered pediatric respiratory thera-

pist (RT) who provides an airway assessment, suction 

intervention, and education. The RT also screens pa-

tients for complications of bronchiolitis that require 

further evaluation and management by a provider, such 

as dehydration, prolonged fever, or respiratory distress, 

and if necessary will recommend patients to one of our 

urgent care centers or EDs.  

The impact of ROC referrals in the urgent care setting 

has not been evaluated. This report describes baseline 

ROC referral patterns. This information will identify 

gaps and opportunities for improving referrals with the 

overall aim to decrease reevaluation rates in patients 

discharged from the urgent care with a diagnosis of 

bronchiolitis. 
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Method 

Setting 

There are three freestanding pediatric urgent care centers 

at the authors’ institution located within a large metro 

area. The urgent care centers are staffed with general pe-

diatricians and advanced-practice registered nurses who 

have approximately 90,000 patient encounters  annually.7  

 

Project design 

Baseline data were obtained via retrospective chart re-

view of patients discharged from the urgent care center 

with a diagnosis of bronchiolitis from November 1, 

2018 through February 29, 2020. All children aged 8 

weeks to 24 months seen at an urgent care center with 

a documented discharge diagnosis of bronchiolitis (ICD-

10 J21.1, J21.8, J21.0, J21.9, and J84.115) as one of the 

top three diagnoses were included in the study. We ex-

cluded infants less than 8 weeks of age and those who 

were admitted or transferred from urgent care during 

the same visit.  

 

Data analysis 

Patients were assigned to mutually exclusive groups for 

the analysis: A, ROC referral with visit (ROC visit group); 

Table 1. Patient Demographics and Referral Type

ROC visit ROC referral, no visit No referral p-value 

Age (months) 

0.0-3.99 months 

4.0-7.99 months 

8.0-11.99 months 

12.0-15.99 months 

16.0-19.99 months 

20.0-23.99 months

 

107(15.9%) 

291(21.6%) 

139(15.7%) 

 74(13.2%) 

 28(7.7%) 

 17(8.3%)

 

30(4.5%) 

43(3.2%) 

24(2.7%) 

9(1.6%) 

4(1.1%) 

4(1.9%) 

 

537(79.7%) 

1013(75.2) 

722(81.6%) 

476(85.2%) 

331(91.2%) 

185(89.8%

<0.0001

Gender  

Female  

Male

 

264(16.2%) 

392(16.3%)

 

49(3.0%) 

65(2.7%)

 

1316(80.8%) 

1948(81.0%)

0.848

Race  

American Indian or Alaska Native  

Asian  

Black or African American  

Declined/refused  

Hispanic  

Multiracial  

Native Hawaiian or Pacific Islander  

Other  

Respondent not available  

Unknown to respondent  

White  

Blank 

 

0(0.0%) 

9(12.0%) 

58(11.8%) 

7(15.6%) 

34(13.9%) 

53(16.0%) 

0(0.0%) 

10(15.4%) 

0(0.0%) 

0(0.0%) 

485(17.8%) 

5

 

0(0.0%) 

8(10.7%) 

14(2.8%) 

1(2.2%) 

6(2.5%) 

10(3.0%) 

1(4.0%) 

2(3.1%) 

1(8.3%) 

0(0.0%) 

71(2.6%)

 

 

9 (100.0%) 

58 (77.3%) 

420 (85.4%) 

37 (82.2%) 

204 (83.6%) 

268 (81.0%) 

24 (96.0%) 

53 (81.5%) 

11 (91.7%) 

13 (100.0%) 

2,162  (79.5%)

0.001

Insurance type  

Commercial  

Medicaid  

Other  

Self-pay  

Unknown  

 

413 (21.4%) 

212 (13.8%) 

13 (19.4%) 

16 (7.9%) 

2 (0.7%) 

 

63 (3.3%) 

47 (3.1%) 

0 (0.0%) 

2 (1.0%) 

2 (0.7%) 

 

1455 (75.3%) 

1278 (83.1%) 

54 (80.6%) 

184 (91.1%) 

293 (98.7%)

<0.0001

Referral Location  

BV Urgent Care   

EC Urgent Care  

NC Urgent Care 

 

285 (20.1%) 

229 (14.0%) 

142 (14.6%)

 

43 (3.0%) 

45 (2.7%) 

26 (2.7%)

 

1092 (76.9%) 

1367 (83.3%) 

805 (82.7%)

<0.0001

Suction treatment in UC  

Nasopharyngeal suction  

Nasal aspirator  

No suction

 

42 (4.9%) 

350 (24.4%) 

264 (15.2%)

 

9 (1.0%) 

54 (3.8%) 

51 (2.9%)

 

810 (94.1%) 

1031 (71.8%) 

1423 (81.9%)

<0.0001

Vitals 

Respiratory rate 

SpO2

 

44 (36,52) 

98 (97,100)

 

40 (33,48) 

98 (97,100)

 

40 (32,48) 

98 (97,99)

 

0.0001 

0.6594
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B, ROC referral without visit (ROC referral/no visit); 

and C, no ROC referral. Reevaluation was defined as a 

documented patient encounter within the authors’ in-

stitution’s ED, urgent care center, or inpatient unit 

within 72 hours of discharge from the index urgent 

care visit. Frequency distributions of patient demo-

graphics, suction treatment during the urgent care en-

counter, and reevaluations were compared across the 

ROC groups using Pearson’s chi-square test. Non-

parametric summary distributions of respiratory rate 

and oxygen saturation levels were calculated, and the 

Kruskal-Wallis test was used to compare across groups. 

A Kaplan-Meier survival analysis was performed to eval-

uate the time from urgent care encounter discharge to 

reevaluation for the three ROC referral groups; survival 

times were compared using the log-rank test for equality, 

and patients were right-censored after 72 hours post-

discharge. Unadjusted logit models, stratified by select 

patient demographics (ie, patient age, gender, race, and 

insurance type), were used to evaluate for the presence 

of effect modification of the relationship between ROC 

referral group and reevaluations; contrasts between re-

ferral groups were adjusted for multiple comparisons. 

All analyses were completed using Stata (StataCorp. 

2017. Stata Statistical Software: Release 15. College Sta-

tion, TX: StataCorp LLC).  

This study was deemed nonhuman subject research 

by the Children’s Mercy Kansas City Institutional 

Review Board. 

 

Results 

There were 4,034 patient encounters that met inclusion 

criteria during our study period. Of the patients in these 

encounters, 656 (16.3%) had an ROC visit, 114 (2.8%) 

had an ROC referral but no visit, and 3,264 (80.9%) 

had no ROC referral. Characteristics of the patient en-

counters are included in Table 1. The majority of pa-

tients (72%) were <12 months of age, and 59.6% were 

male. Patients with commercial insurance were more 

likely to present for an ROC visit than patients with 

other types of insurance. ROC referral was highest 

among patients who received nasopharyngeal (NP) suc-

tioning during their index visit (28.2%). Patients who 

received no suctioning during the index visit were least 

likely to visit the ROC following their index visit (5.9%) 

(p <0.001). The median respiratory rate at the index 

visit differed across groups (p <0.001) and was highest 

among patients with an ROC visit (group A, 44 breaths 

per minute; interquartile range: 36–52). Oxygen sat-

uration, however, was not significantly different among 

the three groups, with a median of 98% in all groups.  

Reevaluation within 72 hours occurred in 415 

(10.3%) of the encounters. Among these reevaluations, 

220 (53.0%) occurred in the urgent care sites, 122 

(29.4%) in the ED, and 73 (17.6%) resulted in patient 

admission. Seventy-eight percent of those reevaluated 

were under the age of 12 months. Additionally, 12.8% 

of patients who received NP suctioning were reeval-

uated, compared with 10.4% of patients receiving NA 

suctioning and 6% of those who received no suctioning. 

Only 17.4% of patients who were reevaluated were ad-

mitted to an inpatient unit (Table 2). 

The rate of reevaluations was highest for patients 

who received a referral but no ROC visit (23.7%). Pa-

tients with no ROC referral had the lowest rate of re-

evaluation (8.1%). The follow-up time to reevaluations 

differed across groups (p-value <0.001), with patients 

who received an ROC referral but no visit having the 

shortest time to reevaluation. Patients without an ROC 

referral had the longest time to reevaluation (Figure 1). 

 

Discussion 

In our study, most patients who received an ROC referral 

visited the ROC at least one time during the referral 

period. ROC visits were associated with longer duration 

between index visit and reevaluation, as well as an over-

all decrease in reevaluation rates for encounters in 

which an ROC referral was provided.  

Although suctioning was associated with increased 

ROC referral, 77% of patients for whom suctioning at 

the urgent care was ordered did not receive an ROC re-

ferral. Patients who received NP suctioning at the index 

visit and were <12 months of age were more likely to re-

ceive an ROC referral; however, they were also more 
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Figure 1. Survival Curve Depicting Time to Reevaluation
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likely to be reevaluated. These data suggest that en-

counters for patients who are <12 months or receive suc-

tioning at the index visit are more likely to be reevaluated 

during their bronchiolitis illness. These patients may 

benefit the most from an ROC referral when available. 

Clinical research on suctioning in bronchiolitis is 

limited,8 but our preliminary data suggest that ROC 

referrals can reduce reevaluation. This study supports 

previous findings that early interventions can mitigate 

the risk of prolonged hospitalization in bronchiolitis 

and reduce the rate of reevaluation.9 Patients for 

whom an ROC referral was ordered but no ROC visit 

was recorded were more likely to be reevaluated and 

had the shortest duration of time between the index 

visit and reevaluation. Patients who did not receive a 

referral were the least likely to require reevaluation 

within 72 hours. This finding is probably related to a 

selection bias, as those patients may have had a milder 

degree of illness. However, some patients in this group 

were reevaluated. Providing an ROC referral to eligible 

patients, regardless of illness severity at the index 

visit, may further decrease the frequency of reevalu-

ation in the urgent care center or ED. 

 

Limitations 

Our study is limited by its retrospective design. There is 

significant variation in diagnostic labeling of patients 

with lower respiratory tract infection,10 and the data set 

is entirely dependent on the diagnoses chosen by the 

treating providers. Because this is a single-center study, 

results may not be generalizable to all care settings. It is 

likely that this study population is a representative sam-

ple with rates of repeat hospitalization similar to those 

found in real practice. Patients were not eligible for 

ROC referral if they had chronic pulmonary conditions, 

such as chronic aspiration or cystic fibrosis; airway 

abnormalities, such as cleft palate, choanal atresia, or 

laryngomalacia; cardiac history, such as cyanotic heart 

disease; or home medical device use, such as nasogastric 

tube or gastrostomy tube. However, due to the com -

plexity of identifying these patients, they were not 

excluded from the study. 
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Conclusion 

The ROC is a novel care model for the medical neigh -

borhood to provide supportive management of bron -

chiolitis in a timely manner. Our baseline data suggest 

that ROC referrals decrease the rate of reevaluation to 

the urgent care center or ED in patients who receive 

the referral at the index visit. These preliminary data 

will be used to improve ROC referral rates for patients 

with bronchiolitis. Future Plan-Do-Study-Act cycles will 

focus on encouraging ROC referrals in eligible en-

counters regardless of illness severity. n 
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Table 2. Reevaluation rates by patient demographics and referral type

ROC visit ROC referral, no visit No referral p-value 

Overall 123 (18.7%) 27 (23.7%) 265 (8.1%) <0.001

Age (in months) 

0.0-3.99 months 

4.0-7.99 months 

8.0-11.99 months 

12.0-15.99 months 

16.0-19.99 months 

20.0-23.99 months 

 

27 (25.2%) 

50 (17.2%) 

28 (20.1%) 

13 (17.6%) 

3 (10.7%) 

2 (11.8%) 

 

6 (20.0%) 

13 (30.2%) 

3 (12.5%) 

2 (22.2%) 

2 (50.0%) 

1 (25.0%) 

 

65 (12.1%) 

74 (7.3%) 

58 (8.0%) 

36 (7.6%) 

21 (6.3%) 

11 (5.9%) 

 

0.002 

<0.001 

<0.001 

0.008 

0.015 

0.106 

Gender 

Female 

Male  

 

52 (19.7%) 

71 (18.1%) 

 

15 (30.6%) 

12 (18.5%) 

 

104 (7.9%) 

161 (8.3%) 

 

<0.001 

<0.001 

Race 

American Indian or Alaska Native 

Asian 

Black or African-American 

Declined/refused 

Hispanic 

Multiracial 

Native Hawaiian or Pacific Islander 

Other 

Respondent not available 

Unknown to respondent 

White 

Blank 

 

 

1 (11.1%) 

10 (17.2%) 

1 (14.3%) 

8 (23.5%) 

8 (15.1%) 

 

3 (30.0%) 

 

 

92 (19.0%) 

 

 

 

2 (25.0%) 

1 (7.1%) 

0 (0.0%) 

0 (0.0%) 

5 (50.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

 

19 (26.8%) 

 

 

0 (0.0%) 

5 (8.6%) 

26 (6.2%) 

3 (8.1%) 

19 (9.3%) 

24 (9.0%) 

2 (8.3%) 

3 (5.7%) 

0 (0.0%) 

0 (0.0%) 

183 (8.5%) 

0 (0.0%) 

 

------ 

0.246 

0.013 

0.557 

0.056 

0.001 

0.999 

0.075 

------ 

------ 

<0.001 

------ 

Insurance type 

Commercial 

Medicaid 

Other 

Self-pay 

Unknown 

 

71 (17.2%) 

48 (22.6%) 

3 (23.1%) 

1 (6.3%) 

0 (0.0%) 

 

14 (22.2%) 

12 (25.5%) 

 

1 (50.0%) 

0 (0.0%) 

 

132 (9.1%) 

115 (9.0%) 

3 (5.6%) 

12 (6.5%) 

3 (1.0%) 

 

<0.001 

<0.001 

0.082 

0.149 

0.999 

Referral Location 

BV Urgent Care  

EC Urgent Care 

NC Urgent Care 

 

56 (19.6%) 

42 (18.3%) 

25 (17.6%) 

 

10 (23.3%) 

10 (22.2%) 

7 (26.9%) 

 

82 (7.5%) 

117 (8.6%) 

66 (8.2%) 

 

<0.001 

<0.001 

<0.001 

Suction treatment in UC 

No suction 

Nasopharyngeal suction 

Nasal aspirator

 

5 (11.9%) 

65 (18.6%) 

53 (20.1%)

 

1 (11.1%) 

11 (20.4%) 

15(29.4%)

 

46 (5.7%) 

107 (10.4%) 

112 (7.9%)

 

0.129 

<0.001 

<0.001 


