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Abstract

Contact precautions are complex behavioral interventions. To better understand barriers to 

compliance, we conducted a prospective study that compared the time burden for health care 

workers caring for contact precautions patients versus other patients. We found that nurses spent 

significantly more time in the rooms of contact precautions patients. There was no significant 

change in physician timing. Future studies need to evaluate workflow changes, so that barriers to 

contact precaution implementation can be fully understood and addressed.

BACKGROUND

Hospital-acquired pathogens are most commonly transmitted via healthcare workers 

(HCWs).1 There is a large body of evidence showing that contact precautions, requiring 

HCWs to don gowns and gloves upon entry to the patient’s room, are effective at reducing 

the transmission of multidrug-resistant organism.2,3,4 However, compliance with contact 

precaution protocols remains poor.5 Lack of time is often cited as a reason for 

noncompliance.6,7 However, it is unclear if the magnitude of this burden is realistic or is 

overestimated by already constrained HCWs. To better understand barriers to contact 

precautions use, we conducted a prospective study to compare the time burden for HCWs 

when caring for patients in contact precautions versus other patients.

METHODS

We conducted an observational study of HCW timing at an 87-bed Veterans Affairs hospital 

(site A) and a 592-bed tertiary care teaching hospital (site B). Two members of the study 

team trained in conducting observations covertly monitored HCW behavior at the hospitals’ 
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surgical and intensive care unit wards. At site A, contact precautions and intensive care 

rooms are single rooms and others are two-bed rooms. In site B, all patients are in single 

rooms.

Observers recorded the descriptions and timings of all relevant HCW events for a given 

room during each observation period. Inclusion criteria included events that involved a nurse 

or physician. Exclusion criteria included any event that was not classified as preparation, 

consultation, or service.

Observations were classified into these three categories to determine the optimal target for 

future contact precaution interventions. Preparation included any action performed before 

entering a patient room, such as gowning, gloving, or using a computer station. Consultation 

was defined as HCW discussions with each other before entering or after exiting a patient 

room. Any action that occurred while the HCW was in a patient room was considered 

service. The observers did not enter patients’ rooms, thus, details of behavior inside the 

rooms were not recorded.

Observations were conducted from Monday to Friday during daytime working hours. 

Observers worked independently. Each observation session lasted at least one hour. To 

facilitate covert observation, observers worked from nursing stations on the wards. Statistical 

comparisons were performed in R 3.3.1 (R Project for Statistical Computing, Vienna, 

Austria) using the Welch two-sample t-test. This study was considered quality improvement, 

for which institutional review board approval was not required.

RESULTS

A total of 1,058 observations were conducted over a fifty-hour observation period from 

August 2012 to February 2013. Approximately half of the observations occurred among 

HCWs caring for contact precautions patients (n=588; 56%). Most involved nurses (n=849; 

80%).

Nurses spent significantly more time in the service of contact precautions patients than those 

not under precautions, with 7.14 minutes (95% Confidence Interval (CI): 6.08, 8.21) versus 

5.08 (95% CI: 4.48, 5.69; p=0.001). Overall, the difference in nursing consultation times 

was not significant, with 2.52 minutes (95% CI: 1.60, 3.45) for contact precautions 

compared to 3.59 (95% CI: 1.77, 5.40) for others (p=0.29). However, there were different 

site-specific trends of borderline statistical significance. At site A, a Veterans Affairs 

hospital, nurses spent more time in consultation for patients under contact precautions, with 

3.10 minutes (95% CI: 1.94, 4.27) versus 1.91 (95% CI: 1.48, 2.34; p=0.053). At site B, an 

academic teaching hospital, nurses spent less time with contact isolations patients: 1.62 

minutes (95% CI: 0, 3.29) versus 5.47 (95% CI: 1.65, 9.30; p=0.059).

We found no statistically significant changes to physician consultation, preparation, or in-

service times for patients under contact precautions compared to other patients. On average, 

physicians spent 4.06 minutes (95% CI: 2.77, 5.35) in consultation for contact precautions 

patients, compared to 6.77 for others (95% CI: 3.98, 9.56; p=0.08). They spent an average of 

1.46 minutes (95% CI: 1.00, 1.91) in preparation for contact precautions patients, versus 
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2.99 minutes for others (95% CI: 0.55, 5.46; p=0.16) and 6.94 minutes (95% CI: 4.13, 9.74) 

in service with contact precautions patients, compared to 5.62 with others (95% CI: 4.36, 

6.89; p=0.40).

DISCUSSION

Increasing adherence to contact precautions requires interventions that target complex HCW 

behaviors. Although time burdens are often cited by doctors as a reason for contact 

precaution noncompliance,6 we found no significant change at our hospitals in the amount 

of preparation, in-service, and consultation times required by physicians caring for contact 

precautions patients. This highlights a potential disconnect between perceived barriers to 

contact precaution implementation and actual time-burdens. Further studies are needed to 

investigate when and how doctors perceive the time burdens they experience.

In contrast to the physician data, we found that nursing staff spent significantly more time 

in-service caring for patients under contact precautions than other patients. This difference 

in results by HCW type mirrors the controversy in the literature, where some studies show 

increased in-service time for contact precautions patients and others report no change.8–10 

There are several possible reasons for the increase in nursing service time under contact 

precautions. First, nurses may perform multiple procedures during the same room entry, 

decreasing the number of distinct visits to the room to reduce repeated gowning and gloving. 

It is also possible that patients under contact precautions have more complicated clinical 

needs that necessitate additional direct nursing care. We were limited by an inability to 

conduct in-room observations. Future studies should incorporate measurements from inside 

rooms to capture changes to the workflow of the clinical interaction itself.

Given the opposite borderline significant trends in nurse consultation times at our two 

institutions, larger studies investigating the effect of site-specific patient profiles on contact 

precaution changes to HCW timing are warranted. Additional research is also needed to 

collect data linking observed HCW behaviors to specific patients. This would allow 

researchers to examine associations between time spent with patients and clinical outcomes, 

such as the rate of hospital readmission and thirty-day mortality.

The use of contact precautions is associated with increased patient time for nursing staff. For 

contact precaution compliance to rise, additional studies are needed to evaluate when and 

how this burden can best be mitigated.

ACKNOWLEDGEMENTS

This work was supported by the VHA National Center for Patient Safety Center of Inquiry United States 
Department of Veterans Affairs. This project also was supported by grant number R18HS024039 from the Agency 
for Healthcare Research and Quality. AB was supported as a pre-doctoral trainee under NIH grant TL1TR000429, 
administered by the Clinical and Translational Science Award program funded by the NIH National Center for 
Advancing Translational Sciences grant UL1TR000427. The views expressed in this article are those of the authors 
and do not represent the views of the funding agencies.

Barker et al. Page 3

Am J Infect Control. Author manuscript; available in PMC 2018 November 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



REFERENCES

1. Allegranzi B, Pittet D. Role of hand hygiene in healthcare-associated infection prevention. J Hosp 
Infect. 2009;73: 305–315. doi:10.1016/j.jhin.2009.04.019 [PubMed: 19720430] 

2. Yokoe DS, Anderson DJ, Berenholtz SM, Calfee DP, Dubberke ER, Eilingson KD, et al. A 
Compendium of Strategies to Prevent Healthcare-Associated Infections in Acute Care Hospitals: 
2014 Updates. Infect Control Amp Hosp Epidemiol. 2014;35: S21–S31. doi:10.1017/
S0899823X00193833

3. Aboelela SW, Saiman L, Stone P, Lowy FD, Quiros D, Larson E. Effectiveness of barrier 
precautions and surveillance cultures to control transmission of multidrug-resistant organisms: A 
systematic review of the literature. Am J Infect Control. 2006;34: 484–494. doi:10.1016/j.ajic.
2006.03.008 [PubMed: 17015153] 

4. Srinivasan A, Song X, Ross T, Merz W, Brower R, Perl TM. A prospective study to determine 
whether cover gowns in addition to gloves decrease nosocomial transmission of vancomycin-
resistant enterococci in an intensive care unit. Infect Control Hosp Epidemiol. 2002;23: 424–428. 
doi:10.1086/502079 [PubMed: 12186206] 

5. Gammon J, Morgan-Samuel H, Gould D. A review of the evidence for suboptimal compliance of 
healthcare practitioners to standard/universal infection control precautions. J Clin Nurs. 2008;17: 
157–167. [PubMed: 17331098] 

6. Seibert DJ, Speroni KG, Oh KM, DeVoe MC, Jacobsen KH. Preventing transmission of MRSA: A 
qualitative study of health care workers’ attitudes and suggestions. Am J Infect Control. 2014;42: 
405–411. doi:10.1016/j.ajic.2013.10.008 [PubMed: 24559596] 

7. Efstathiou G, Papastavrou E, Raftopoulos V, Merkouris A. Factors influencing nurses’ compliance 
with Standard Precautions in order to avoid occupational exposure to microorganisms: A focus 
group study. BMC Nurs. 2011;10: 1. doi:10.1186/1472-6955-10-1 [PubMed: 21255419] 

8. Morgan DJ, Pineles L, Shardell M, Graham MM, Mohammadi S, Forrest GN, et al. The effect of 
contact precautions on healthcare worker activity in acute care hospitals. Infect Control Hosp 
Epidemiol. 2013;34: 69–73. doi:10.1086/668775 [PubMed: 23221195] 

9. Cohen E, Austin J, Weinstein M, Matlow A, Redelmeier DA. Care of Children Isolated for Infection 
Control: A Prospective Observational Cohort Study. Pediatrics. 2008;122: e411–e415. doi:10.1542/
peds.2008-0181 [PubMed: 18676528] 

10. Evans HL, Shaffer MM, Hughes MG, Smith RL, Chong TW, Raymond DP, et al. Contact isolation 
in surgical patients: A barrier to care? Surgery. 2003;134: 180–188. doi:10.1067/msy.2003.222 
[PubMed: 12947316] 

Barker et al. Page 4

Am J Infect Control. Author manuscript; available in PMC 2018 November 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	BACKGROUND
	METHODS
	RESULTS
	DISCUSSION
	References

