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Abstract

Background—Infection is a leading cause of hospitalization among home healthcare patients. 

Nurses play an important role in reducing infection among home healthcare patients by complying 

with infection control procedures. However, few studies have examined the compliance of home 

healthcare nurses with infection control practices or the range of sociocultural and organizational 

factors that may be associated with compliance.

Methods—This study analyzed survey responses from nurses at 2 large, certified home 

healthcare agencies (n = 359), to explore levels of compliance with infection control practices and 

identify associated demographic, knowledge, and attitudinal correlates.

Results—Nurses reported a high level of infection control compliance (mean = 0.89, standard 

deviation [SD] = 0.16), correct knowledge (mean = 0.85, SD = 0.09), and favorable attitudes 

(mean = 0.81, SD = 0.14). Multivariate mixed regression analyses revealed significant positive 

associations of attitudinal scores with reported level of compliance (P < .001). However, 

knowledge of inflection control practices was not associated with compliance. Older (P < .05) and 

non-Hispanic black (P < .001) nurses reported higher compliance with infection control practices 

than younger and white non-Hispanic nurses.

Conclusion—These findings suggest that efforts to improve compliance with infection control 

practices in home healthcare should focus on strategies to alter perceptions about infection risk 

and other attitudinal factors.
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Infection is prevalent among the more than 4 million patients in the United States who 

receive skilled home healthcare (HHC) services each year and is a leading cause of 

unplanned hospitalization.1,2 Estimates based on 2010 national Outcome and Assessment 

Information Set data have attributed more than 17% of all unplanned hospitalizations among 

HHC patients to respiratory, urinary tract, intravenous catheter-related, and wound 

infections.3 Many infections acquired by patients can be spread by healthcare workers.4 One 

study found that 5.9% of HHC workers reported that they were diagnosed with an 

occupationally acquired infection caused by a multidrug-resistant organism (MDRO).5 A 

second study of 126 nurses from 4 HHC agencies found that the nurse’s bag can serve as a 

potential reservoir for bacterial organisms—with 83.6% of bags testing positive for human 

pathogens, of which 15.9% were MDROs.6 Nurses play an especially important role in the 

spread of infections to patients, because they are responsible for more than half of all HHC 

visits and perform invasive procedures, including wound treatments and insertions of urinary 

catheters.1,5 The Centers for Medicare and Medicaid Services has recently updated the 

Conditions of Participation for HHC to place a greater emphasis on infection control (IC) 

practices, to ensure they are more in line with other providers, such as hospitals and skilled 

nursing facilities.7 Many infections are preventable through compliance with evidence-based 

IC strategies.8 HHC nurses’ compliance with standard precautions, including hand hygiene, 

adherence to aseptic techniques, and use of personal protective equipment (including gloves, 

gowns, masks, eye protection, and face shields), can be instrumental in preventing the spread 

of infections among patients and providers.5,9 Although researchers have highlighted the 

importance of standard precautions in HHC, few studies have examined HHC nurses’ 

infection control practices, despite the many challenges that these workers face in what is an 

autonomous and often unpredictable setting.5,10

Compliance with IC practices, including hand hygiene and use of personal protective 

equipment, has been found to vary widely among healthcare workers and is likely influenced 

by one’s knowledge and attitudes about infection risk and behaviors.11–13 Much of what is 

currently known about healthcare-associated infections is based on research conducted in 

settings other than HHC (eg, hospitals). This research indicates that IC compliance tends to 

be less than optimal, especially for precautions that are directly observable.14,15 Healthcare 

providers have been found to demonstrate poor compliance with hand hygiene practices 

despite well-established guidelines for the prevention of healthcare-associated infections.
16–18 Poor compliance with IC practices may stem from knowledge deficits and/or attitudes, 

including perceived barriers such as lack of time, the sense that protective equipment 

interferes with work performance, equipment availability, or patient discomfort.15,19,20

Figure 1 shows a conceptual diagram based on the ecological model and theory of planned 

behavior that guided our analysis of compliance with IC practices.21,22 The ecological 

perspective emphasizes the social and organizational context of health behaviors, including 

sociodemographic factors (eg, age, education, and nursing experience) and training 
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characteristics (eg, receipt of IC training and certification).21 Furthermore, the theory of 

planned behavior suggests that compliance with IC practices will be positively influenced by 

favorable attitudes (eg, that infections pose a serious risk to HHC patients) as well as by the 

information accuracy of IC knowledge (eg, applicability of standard precautions to different 

patient groups).23,24 This study had the following 2 aims: 1) to describe HHC nurses’ levels 

of IC knowledge, attitudes, and practices; and 2) to examine relationships between HHC 

nurses’ demographic and training characteristics, levels of knowledge, and attitudes toward 

IC practices, and self-reported IC compliance.

METHODS

Study design, setting, and survey recruitment procedure

In this study, data were collected regarding nurses’ IC knowledge, attitudes, and practices 

through an online survey administered at 2 large, not-for-profit, Medicare-certified HHC 

agencies located in the northeastern United States. In 2016, these 2 agencies collectively 

employed over 1,000 nursing personnel and served more than 150,000 patients across both 

urban (Agency 1) and suburban (Agency 2) areas. Eligible survey respondents included 

registered nurses and licensed practical/vocational nurses who were actively employed by 1 

of the 2 surveyed HHC agencies in roles as full-time staff nurse, part-time staff nurse, or 

team manager. Study procedures were approved by the institutional review boards at 

Columbia University Medical Center, the Visiting Nurse Service of New York, and the 

Visiting Nurse Association Health Group. Then, a list of the names and e-mail addresses of 

all eligible nurses was obtained from each agency’s human resources department.

The survey was administered between April 25 and August 20, 2017. E-mail invitations 

were sent to 1,134 nurses across the 2 agencies. To encourage participation, 3 weekly 

reminders were sent to nurses during this period. A total of 415 responses were received, 

resulting in a 36.6% response rate. The analytic sample included 359 nurses with valid and 

complete responses for all survey items, including 210 nurses from Agency 1 and 149 nurses 

from Agency 2. Not included in the analysis were 56 nurses who provided only partial 

responses to the survey, including 34 nurses (61% of all nurses with partial responses) who 

did not give demographic and training information; 14 nurses (25%) who did not complete 

the compliance section of the questionnaire; and 8 nurses (14%) who did not complete 

questions about knowledge and/or attitudes toward IC practices.

Development and testing of survey instrument

Survey questionnaire items were developed to assess knowledge, attitudes, and practices 

regarding IC. Items were reviewed by experts in the field of IC, including 1 nationally 

recognized IC researcher and 1 employee at Agency 1 who worked to develop the 

organization’s IC policies and procedures. Together, these experts evaluated the face validity 

of the survey by checking the questionnaire’s applicability to HHC nurse practice and 

ensuring its consistency with established agency policies and procedures.

Knowledge of IC protocols was measured with 7 items informed by and adapted from 

previously developed IC instruments.25–27 Items included 2 statements in which nurses 
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indicated their level of agreement by selecting 1 of the following response options: agree, 

uncertain, or disagree (eg, “Standard precautions do not need to be applied to persons 

without infections”; correct response was “disagree”). Five additional multiple-choice 

questions were asked of nurses, from which 21 individual response options were coded as 

correct or incorrect (eg, “Which of the following sources can harbor harmful germs on 

hands?”; response options included “Jewelryworn on the hands” [Yes], “Damaged skin” 

[Yes], “Artificial fingernails” [Yes], “Birthmarks” [No]). In all, 23 knowledge responses 

were coded as correct or incorrect. These individual items were then used to calculate the 

proportion of correct responses across all items. This proportional score ranges from 0 to 1, 

where 1 reflects correct knowledge on all items and 0 indicates incorrect knowledge on all 

items.

Attitudes regarding IC protocols were assessed with 17 items that captured the level of 

agreement or disagreement with statements about the seriousness of infections within HHC 

settings and the risks they pose to healthcare workers, awareness and education of IC 

procedures, and resources provided by the employing agency (eg, “Infections are a serious 

problem in home care”; response options included “strongly agree” [appropriate response], 

“agree” [appropriate response], “neither agree nor disagree,” “disagree,” and “strongly 

disagree”). Responses were coded as appropriate or inappropriate and then used to calculate 

the proportion of appropriate attitudes across all items. This proportional score ranges from 

0 to 1, where 1 reflects that appropriate attitudes were indicated for all statements and 0 

indicates inappropriate attitudes for all items.

Compliance with IC practices was assessed with 8 items adapted from previously developed 

instruments27–29 and based on the HHC agency’s IC policies. These items assessed 

compliance with hand hygiene practices, use of appropriate supplies when in contact with 

bodily fluids, and proper disposal of contaminated materials (eg, “I dispose of needles in a 

sharps container”; response options included “always” [appropriate response], “often” 

[appropriate response], “sometimes” [inappropriate response], “rarely” [inappropriate 

response], and “never” [inappropriate response]). Responses were coded as compliant or 

noncompliant and then used to calculate the proportion of compliant responses across all 

items. This proportional score ranges from 0 to 1, where 1 reflects self-reported compliance 

with all practices and 0 indicates noncompliance with all practices.

Several demographic and training characteristics of nurses were measured on the survey and 

examined in our analysis, including age; sex; race/ethnicity (ie, non-Hispanic white, non-

Hispanic black, Hispanic, other, or mixed race/ethnicity); highest level of educational 

attainment (ie, associate’s degree or some college, bachelor’s degree, or graduate degree); 

number of years in the nursing profession; number of years in HHC nursing; number of 

years working at one’s current HHC agency; position at the HHC agency (ie, fulltime staff 

nurse, part-time staff nurse, or team manager); last time that the respondent received IC 

training (ie, less than 6 months ago, more than 6 months ago but less than 1 year, or more 

than 1 year ago); and whether one had received certification in IC.

Prior to administering the survey to our targeted sample, the survey instrument was piloted 

with 47 HHC nurses at 2 agencies in Pennsylvania and New York who were not part of the 
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analytic sample. Feedback obtained through open-ended questions was used to modify the 

questionnaire to improve clarity and relevance for the HHC nurse population.

Data analysis

Univariate statistics, including means, percentages, and proportions, were used to summarize 

nurse demographics, IC training characteristics, and responses to IC knowledge, attitudes, 

and self-reported compliance items. Chi-square tests and t-tests were employed to assess for 

statistically significant differences (P < .05) in nurse characteristics between the 2 surveyed 

agencies. A multivariate linear mixed regression model was estimated to examine variation 

in compliance with IC practices (dependent variable). Independent variables included nurse 

sociodemographics, IC training characteristics, and proportional scores for IC knowledge 

and attitudes. Agency was specified as an intercept-level random effect, whereas all other 

independent variables were specified as fixed effects. A P value of .05 was used as a 

threshold for determining statistical significance in the regression results.

RESULTS

Characteristics of nurse survey respondents

The characteristics of nurse survey respondents are summarized in Table 1. The average age 

of participants was 50 years (standard deviation [SD] = 10.5). Most participants were 

women (91.6%), white non-Hispanic (42.9%) or black non-Hispanic (24.0%), and had a 

bachelor’s (51.8%) or graduate (19.8%) degree. Nurses had an average of more than 20 

years of nursing experience (mean = 21.9; SD = 11.9), approximately 14 years of HHC 

experience (mean = 13.5; SD = 9.3), and nearly 12 years of experience at their current 

agency (mean = 11.5; SD = 9.1). Most respondents were full-time staff nurses (64.9%), 

followed by part-time staff nurses (21.4%) and team managers (13.6%). The vast majority of 

nurses reported having received IC training in the previous year, with more than a third 

(39.3%) reporting having received IC training in the previous 6 months. However, less than a 

fifth (18.1%) of nurses had formal IC certification. The surveyed agencies differed with 

respect to the race/ethnic and educational composition of nursing staff, with Agency 1 

having significantly more minority group representation and a larger percentage of nurses 

with graduate degrees. Nurses surveyed at Agency 1 also tended to have significantly longer 

tenure at their organization compared to those surveyed from Agency 2 (Agency 1 mean = 

13.7 years vs Agency 2 mean = 8.3 years; P < .001). The demographic characteristics of 

respondents were compared to the entire population of nurses at each surveyed agency. 

These analyses revealed that survey respondents did not differ from the agency nurse 

populations on measures of sex, age, or agency tenure. However, we did find that black 

nurses were under-represented in our survey sample relative to the total population of nurses 

at each agency (Agency 1: 26.7% of sample vs 41.2% of population; Agency 2: 20.1% of 

sample vs 25.8% of population). Furthermore, nurses with graduate degrees were over-

represented in our sample relative to the total population of nurses at each agency (Agency 

1: 26.7% of sample vs 11.5% of population; Agency 2: 10.1% of sample vs 3.2% of 

population).
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Proportional scores for each of the 3 IC measures (ie, knowledge, attitudes, and compliance 

with IC practices) are also shown. These mean scores ranged from 0.89 (SD = 0.16) for 

compliant practices, 0.85 (SD = 0.09) for correct knowledge selections, and 0.81 (SD = 

0.14) for appropriate attitudinal responses. Nurses surveyed at Agency 1 reported 

significantly lower compliance scores than nurses from Agency 2 (Agency 1 mean = 0.88 

[SD = 0.16] vs Agency 2 mean = 0.92 [SD = 0.15]; P < .05). Proportional scores for IC 

knowledge and attitudes did not differ significantly between the 2 surveyed agencies.

Knowledge, attitudes, and compliance with IC practices

Table 2 presents the percentages of correct knowledge responses on each questionnaire item 

for survey respondents. The vast majority of nurses provided correct responses to items 

concerning the applicability of standard precautions to people without infections (98.9%), 

healthcare workers who have contact with bodily fluids (93.9%), and their relevance to both 

patients and healthcare workers (92.5%). Correct responses were also frequent for items 

regarding the development of MDROs through antibiotic overuse (97.8%) and the 

applicability of contact precautions to patients with MDROs (93.9%), as well as for items 

referencing the harboring of microbes on hands through artificial fingernails (96.9%), 

jewelry (95.3%), birthmarks (incorrect response; 93.6%), and damaged skin (88.0%). Fewer 

correct responses were found for items concerning the necessity of masks/goggles for care 

that is unlikely to cause splashing of fluids (69.6%); using soap and water to wash hands 

before eating and drinking (57.1%); and for items regarding the nursing bag, including 

performing hand hygiene after touching the bag (70.8%) and the number of necessary bag 

compartments (10.3%). Differences between agencies in the percentage of correct 

knowledge responses were found for 3 items: nurses surveyed at Agency 1 were less likely 

to correctly identify appropriate hand-washing techniques (ie, using alcohol-based hand rub 

in lieu of soap and water) when eating or drinking (51.0% in Agency 1 vs 65.8% in Agency 

2; P < .01) or when hands were not visibly soiled (79.0% v. 88.6%; P < .05). Nurses 

surveyed at Agency 1were also less likely than nurses from Agency 2 to endorse the 

statement that standard precautions include recommendations to protect both patients and 

healthcare workers (90.0% v. 96.0%; P < .05).

The percentages of appropriate responses to each of the 17 items measuring attitudes toward 

IC practices are displayed in Table 3. Approximately two-thirds (67.7%) of nurses surveyed 

agreed that infections are a serious problem in home care. A higher percentage (96.4%) 

agreed with the statement that patients can develop infections from contact with people who 

visit or live with them and can spread their infection to healthcare workers (81.3%). Most 

nurses expressed agreement that hand hygiene protects patients from infection (98.1%) and 

that their agency makes hand hygiene products and masks easily accessible (95.8% and 

89.4%, respectively). Fewer appropriate responses were given for items concerning the 

difficulty of communicating with patients when wearing masks (44.3%), the ease with which 

agencies allow nurses to stay at home when they are sick (60.4%), and the perceived safety 

of influenza vaccinations (69.9%). Differences in attitudinal responses between surveyed 

agencies were identified for 1 item: nurses surveyed at Agency 1 were less likely to disagree 

with the statement that wearing a mask makes it hard to communicate with patients (38.6% 

v. 52.3%; P < .01).
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Percentages of compliant responses to 8 self-reported IC practices are presented in Table 4. 

Very high compliance was reported for several practices, including wearing gloves when 

anticipating exposure to bodily fluid or blood (100.0%); performing hand hygiene before 

and after patient care activities (99.4%); disposal of needles in a sharps container (96.4%); 

performing hand hygiene immediately after removing gloves (95.5%); and properly 

disposing contaminated materials (91.9%). Lower compliance was reported for IC practices 

involving wearing goggles or eye shields when exposed to bodily fluids (69.6%); wearing a 

gown if soiling with bodily fluids is likely (78.8%); and wearing a disposable face mask 

whenever there is a possibility of splash or splatter (81.9%). Two significant differences 

were noted between surveyed agencies in their compliance: nurses surveyed from Agency 1 

were less likely to report wearing goggles or eye shields when exposed to bodily fluids 

(64.8% in Agency 1 vs 76.5% in Agency 2; P < .05) and were less likely to report wearing a 

disposable face mask whenever there is possibility of splash or splatter (78.1% vs 87.2%; P 
< .05).

Multivariate analyses of compliance with IC practices: relationships with nurse 
demographic characteristics, knowledge, and attitudes toward IC protocols

Table 5 presents the results from a multivariate linear mixed regression model examining the 

level of self-reported compliance with IC practices, controlling for nurse demographics, 

training characteristics, and measures of IC knowledge and attitudes. The results revealed 

significant associations between IC compliance and nurse demographic characteristics. For 

instance, older nurses, non-Hispanic black nurses, and nurses with IC certification reported 

greater compliance with IC practices than younger nurses (β = 0.003, P < .05), non-

Hispanic white nurses (β = 0.072, P < .001), and nurses without IC certification (β = 0.047, 

P < .05). In addition to these demographic and training characteristics, the model results also 

indicated that nurses’ attitudes regarding IC practices were positively and significantly 

associated with IC compliance (β = 0.236, P < .001). Knowledge scores were not 

significantly associated with compliance scores.

DISCUSSION

Our study results suggest a high rate of self-reported compliance with most IC practices 

among nurses surveyed at 2 large HHC agencies. The percentage of nurses in our sample 

who reported compliance with IC practices exceeded 90% for 5 of 8 measured behaviors. 

The high rates of self-reported compliance observed in our study are consistent with 

previous work that also indicated high rates of self-reported compliance with IC practices, 

including those for standard precautions, and strong agreement with statements about the 

importance of IC procedures.15,30–32 However, our findings differ from those of researchers 

who directly observed nurses’ IC practices. Studies using direct observation methods have 

found poor compliance with hand hygiene practices.33 These contradictory findings suggest 

that nurses may indicate compliance that is higher than what would have been directly 

observed and more attributable to their intentions or perceptions about IC practices.30,31

Findings regarding knowledge of IC practices were mixed. On the one hand, our results 

suggested adequate knowledge among nurses regarding most features of standard 
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precautions, protocols for handling exposure to bodily fluids, and mechanisms for the spread 

of MDROs. On the other hand, we found a lesser degree of knowledge concerning required 

features of the nursing bag, hand hygiene practices, and the necessity of masks and goggles 

for care that is unlikely to cause splashing of fluids. These findings differ somewhat from 

those of others, who found acceptable knowledge of both hand hygiene practices and 

standard precautions among first-year nursing students in France.25 These differences could 

be due to the way survey items were worded, variations by country or healthcare setting, or 

the fact that their sample included recently trained students, whereas we examined practicing 

nurses, many of whom were educated several decades prior to the time of survey. For 

instance, our study identified opportunities to improve nurses’ knowledge of IC practices 

related to the nursing bag, which had relatively low knowledge compared to other survey 

topics. More than a quarter of the nurses we studied failed to identify that hand hygiene 

should be performed after touching the nursing bag. Furthermore, nearly 90% of the sample 

did not recognize that the nursing bag should have at least 3 separate compartments, despite 

agency policies stating that multi-use items (eg, blood pressure cuffs and stethoscopes) must 

be stored separately from single-use items (eg, sterile supplies and personal protective 

equipment), and that hand hygiene supplies must be stored in a separate (ie, third) 

compartment so that hands can be cleaned before entering other compartments. These gaps 

in knowledge are notable considering that that the nursing bag could potentially serve as a 

vector for transporting infectious pathogens between HHC patients. HHC nurses may benefit 

from additional training on IC practices regarding the nursing bag, including protocols that 

have been shown to reduce infection risk, such as use of less porous surface materials, use of 

institutional cleaners containing sodium hypochlorite, and daily cleaning of the outside of 

the bag.6

In addition to gaps in knowledge for some IC precautions, we also observed unfavorable 

attitudes toward certain infection prevention practices. For instance, only slightly more than 

two-thirds (68.5%) of nurses in our sample indicated agreement that the influenza vaccine is 

safe, and an even smaller percentage (60.4%) of nurses thought that it was easy for them to 

stay at home when they are sick. These findings echo those of a previous study, which found 

that many HHC staff who refused the influenza vaccination thought that they did not need 

the vaccination or that it would make them sick.34 Given the strong association observed 

between IC attitudes and compliance, these results suggest that HHC agencies may benefit 

from offering their staff educational programs on influenza vaccination and employee sick 

leave policies.

Our findings provide support for the ecological model as well as the theory of planned 

behavior, which consider both the environmental context of health behaviors and one’s own 

attitudes toward those behaviors.21,35 In support of the ecological model, our results 

indicated the importance of individual sociodemographics (ie, age and race/ethnicity) and 

agency characteristics (ie, receipt of IC certification) for IC compliance. Echoing previous 

research informed by the theory of planned behavior, we did not find a statistically 

significant relationship between level of IC knowledge and self-reported compliance with IC 

practices. The absence of a significant relationship between these 2 factors suggests that 

differences between HHC nurses in their IC knowledge are alone insufficient to account for 

variations in compliance. This finding is consistent with previous research among nurses in 
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acute hospitals, which found no significant relationships between nurses’ levels of 

knowledge and self-reported compliance.28 Rather, our study revealed a significant positive 

association between IC attitudes and compliance, indicating that compliance with IC 

practices among HHC nurses may be driven more by subjectively held information than by 

the accuracy of one’s knowledge. For instance, nurses who perceive a greater risk of 

infection may be more likely to comply with IC practices than those who perceive a lesser 

risk of infection. This would be consistent with earlier work that found that attitudes and 

beliefs about hand washing were strong predictors of compliance rates, leading the 

researchers to conclude that self-protection may be a major driving force in IC compliance.
36,37 Further research involving direct observation of nurses’ IC practices, and an 

investigation into the meanings or beliefs that those practices have for nurses, could help to 

shed light on compliance in the HHC setting. Drawing on lessons learned from research on 

the theory of planned behavior, efforts to improve compliance with IC practices should move 

beyond a singular focus on knowledge and share informative messages with healthcare 

workers that attempt to challenge their existing beliefs (eg, e-mail communications that 

dispel common misconceptions about influenza vaccination).35 This approach has been 

shown to be effective in promoting hand hygiene.38 Furthermore, agencies will need to tailor 

IC programs that were originally developed in hospital settings for the unique characteristics 

of and risks associated with HHC.39

Strengths of our study included a large sample of nurses from 2 HHC agencies that were 

diverse in terms of both their demographic and IC training characteristics. Moreover, the 

survey questionnaire included a broad range of questions measuring IC knowledge, attitudes, 

and practices that were informed by previous research yet tailored by the research team to be 

relevant to the HHC setting.

Despite these strengths, our study did have notable limitations. First, compliance with IC 

practices was based on nurses’ self-reported behavior on a survey questionnaire rather than 

on direct observation. Previous studies comparing self-reported to observed hand hygiene 

practices revealed discrepancies suggesting higher adherence rates when practices were self-

reported relative to those that were directly observed.15 Second, the 2 agencies surveyed 

were both located in the northeastern region of the United States, and it is possible that the 

findings observed in our sample would not generalize to HHC nurses in other areas of the 

country. While beyond the scope of the present study, future research should also consider 

how other environmental and organizational characteristics may affect IC practices, 

including the patient’s home environment and variations in agency-level initiatives to 

improve compliance with IC practices.40 For instance, aspects of the home environment, 

including stressful and potentially hazardous working conditions, poor lighting, and 

extensive clutter, have been shown to increase risk for percutaneous injuries among HHC 

nurses.32 Furthermore, although nurses’ IC practices are important to study in their own 

right as a prevention strategy, we recognize that the causes and spread of infections among 

HHC patients are likely to be complex and difficult to attribute to nurse practices.
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Fig 1. 
Conceptual diagram
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Table 1

Demographic characteristics of nurse survey respondents for the total sample and by agency

Total Sample (n = 359) Agency 1 (n = 210) Agency 2 (n = 149)

Characteristic % (n) or M (SD) % (n) or M (SD) % (n) or M (SD)

Age 50.0 (10.5) 49.6 (10.6) 50.5 (10.3)

Sex

  Men 8.4% (30) 10.0% (21) 6.0% (9)

  Women 91.6% (329) 90.0% (189) 94.0% (140)

Race/Ethnicity

  Non-Hispanic White 42.9% (154) 32.4% (68)*** 57.7% (86)

  Non-Hispanic Black 24.0% (86) 26.7% (56) 20.1% (30)

  Hispanic 10.9% (39) 12.9% (27) 8.1% (12)

  Other or Mixed Race/Ethnicity 22.3% (80) 28.1% (59) 14.1% (21)

Education

  Graduate Degree 19.8% (71) 26.7% (56)*** 10.1% (15)

  Bachelor’s Degree 51.8% (186) 54.3% (114) 48.3% (72)

  Associate’s Degree or Some College 28.4% (102) 19.0% (40) 41.6% (62)

Years in Nursing 21.9 (11.9) 22.2 (11.9) 21.4 (11.8)

Years in Home Care Nursing 13.5 (9.3) 15.1 (9.1) 11.3 (9.3)

Years at Agency 11.5 (9.1) 13.7 (9.1)*** 8.3 (8.3)

Position at Agency

  Full-Time Staff Nurse 64.9% (233) 63.8% (134) 66.4% (99)

  Part-Time Staff Nurse 21.4% (77) 20.0% (42) 23.5% (35)

  Team Manager 13.6% (49) 16.2% (34) 10.1% (15)

Last Received Infection Control Training

  Less than 6 Months 39.3% (141) 35.7% (75) 44.3% (66)

  More than 6 Months, Less than 1 Year 43.5% (156) 44.8% (94) 41.6% (62)

  More than 1 Year 17.3% (62) 19.5% (41) 14.1% (21)

Certification in Infection Control

  Received Certification 18.1% (65) 26.7% (56) 6.0% (9)

  Has Not Received Certification 81.9% (294) 73.3% (154) 94.0% (140)

Infection Control Measures

  Proportion of Correct Knowledge Responses 0.85 (0.09) 0.84 (0.09) 0.85 (0.08)

  Proportion of Appropriate Attitude Responses 0.81 (0.14) 0.80 (0.13) 0.82 (0.15)

  Proportion of Compliant Practice Responses 0.89 (0.16) 0.88 (0.16)* 0.92 (0.15)

NOTE.

Statistically significant differences between agencies are noted as * P < .05,

***
P < .001.

M = mean; SD = standard deviation

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

Russell et al. Page 15

Table 2

Percentages of nurse survey respondents with correct infection control knowledge selections (n = 359)

Total Sample

Knowledge Question % (n)

Masks/goggles necessary when care unlikely to cause splashing of fluids (Disagree) 69.6% (250)

Standard precautions do not need to be applied to persons without infections. (Disagree) 98.9% (355)

Which of the following sources can harbor harmful germs on hands?

  Jewelry worn on the hands (Yes) 95.3% (342)

  Damaged skin (Yes) 88.0% (316)

  Artificial fingernails (Yes) 96.9% (348)

  Birthmarks (No) 93.6% (336)

Which of the following are true about multiple drug-resistant organisms?

  Antibiotic overuse can cause the development of multiple drug-resistant organisms (Yes) 97.8% (351)

  The organisms can be spread by direct or indirect contact (Yes) 92.8% (333)

  Clinicians can transfer organisms through a stethoscope (Yes) 90.8% (326)

  Gowns not required for patients with active multiple drug-resistant organisms (No) 91.4% (328)

  Contact precautions not required for patients with active multiple drug-resistant organisms (No) 93.9% (337)

Which of the following are correct statements about the nursing bag?

  There is a clean and dirty side of the nursing bag (Yes) 93.0% (334)

  The nursing bag should be cleaned when visibly soiled (Yes) 92.5% (332)

  Hand hygiene should be performed after touching the bag (Yes) 70.8% (254)

  The nursing bag should have at least 2 compartments (No) 10.3% (37)

Which situation is appropriate to use alcohol hand rub in place of washing with soap/water?

  After using the bathroom (No) 77.2% (277)

  Before eating and drinking (No) 57.1% (205)

  When hands are not visibly soiled (Yes) 83.0% (298)

  When patient has a Clostridium difficile infection (No) 84.1% (302)

Standard precautions

  Include the recommendations to protect only the patients (No) 90.5% (325)

  Include the recommendations to protect the patients and the healthcare workers (Yes) 92.5% (332)

  Apply to all patients (Yes) 91.6% (329)

  Apply to only healthcare workers who have contact with bodily fluids (No) 93.9% (337)

NOTE. Correct responses for each knowledge item are indicated in parentheses.
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Table 3

Percentages of nurse survey respondents who indicated appropriate attitudes toward infection control practices 

(n = 359)

Total Sample

Attitude Question % (n)

Infections are a serious problem in home care 67.7% (243)

Patients with infections can spread their infection to healthcare workers 81.3% (292)

I always know when I should wear a mask 77.4% (278)

When I perform hand hygiene, I protect my patients from infections 98.1% (352)

I receive enough education to recognize infections in patients 86.4% (310)

Patients can develop infections from contact with people who visit or live with them 96.4% (346)

Influenza vaccination of patients protects them against influenza 78.0% (280)

Influenza vaccination of healthcare workers protects patients from influenza 73.3% (263)

The influenza vaccine is safe 69.9% (251)

Our agency makes it easy for me to stay home when I am sick 60.4% (217)

Our agency makes hand hygiene products easily accessible to me 95.8% (344)

Our agency makes masks easily accessible 89.4% (321)

Wearing a mask makes it hard to communicate with my patients * 44.3% (159)

Infection prevention practices help protect me from contracting infections 97.5% (350)

My home care agency emphasizes the importance of infection prevention 94.4% (339)

If I’m busy, it’s hard to prioritize infection prevention practices when caring for patients * 86.6% (311)

I find it difficult to insert/maintain invasive devices using aseptic technique when I’m busy * 83.0% (298)

NOTE. Appropriate attitudes were reflected by responses of “strongly agree” or “agree.”

*
reverse coded to reflect nurses who indicated “strongly disagree” or “disagree” with the listed statement.
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Table 4

Percentages of nurse survey respondents who indicated self-reported compliance with infection control 

practices (n = 359)

Total Sample

Compliance Item % (n)

I perform hand hygiene measures before and after patient care activities 99.4% (357)

I wear gloves when I anticipate exposure to bodily fluids or blood products 100.0% (359)

I wash my hands or use alcohol-based handrub immediately after the removal of gloves 95.5% (343)

I wear a disposable face mask whenever there is a possibility of a splash or splatter 81.9% (294)

I wear a gown if soiling with blood or bodily fluids is likely 78.8% (283)

I wear goggles or an eye shield when I may be exposed to bloody discharge/fluid 69.6% (250)

I dispose of needles in a sharps container 96.4% (346)

I dispose of all potentially contaminated materials into an impermeable bag 91.9% (330)

NOTE. Compliant responses were coded as responses of “always” or “often.”
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Table 5

Multivariate mixed regression model of infection control (IC) compliance among home healthcare nurses (n = 

359)

Compliance with IC Practices

Independent Variable Model 1: B (SE)

Sex

  Men (ref) –

  Women −0.010 (0.029)

Age 0.003 (0.001)*

Race/Ethnicity

  Non-Hispanic White (ref) –

  Non-Hispanic Black 0.072 (0.021)***

  Hispanic 0.048 (0.028)

  Other or Mixed Race/Ethnicity 0.018 (0.022)

Education

  Graduate Degree −0.017 (0.026)

  Bachelor’s Degree 0.008 (0.019)

  Associate’s Degree or Some College (ref) –

Years at Agency −0.001 (0.001)

Years in Nursing −0.000 (0.001)

Agency Position

  Full-Time Staff Nurse (ref) –

  Part-Time Staff Nurse −0.027 (0.020)

  Team Manager 0.037 (0.026)

Last Infection Control Training

  Less than 6 Months (ref) –

  More 6 Months, Less than 1 Year −0.010 (0.018)

  More than 1 Year −0.006 (0.023)

Certification in Infection Control

  Received Certification 0.047 (0.021)*

  Has Not Received Certification –

Infection Control Measures

  Knowledge 0.043 (0.967)

  Attitudes 0.236 (0.060)***

R2 0.123

*
P < .05;

***
P < .001; the surveyed agency is specified as an intercept-level random effect.

B = beta; SE = standard error
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