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Abstract

Background—Patients in home health care (HHC), the fastest growing health care sector, are at 

risk for infection. The existing research on infection in HHC is often limited by small sample 

sizes, local scope of inquiry, and a lack of current data. There is no national study examining 

agency-level infection rates.

Methods—This secondary data analysis used a 20% random sample of the 2010 national 

Outcome and Assessment Information Set (OASIS) data. An infection case was identified when 

the HHC patient was hospitalized or received emergency care for respiratory infection, urinary 

tract infection, intravenous catheter-related infection, wound infection, or deterioration. 

Proportions of infection cases out of the total number of patients were calculated for the whole 

sample and for each HHC agency.

Results—The final analysis included 199,462 patients from 8,255 HHC agencies. Approximately 

3.5% of patients developed infections during their HHC stay, leading to emergency care treatment 

or hospitalization. Seventeen percent of unplanned hospitalizations among HHC patients were 

caused by infections. The agency-level infection rate ranged from 0%–34%, with an average of 

3.5%.

Conclusion—To our knowledge, this is the first study to examine the proportion of 

hospitalizations or emergency care treatment caused by infection in HHC and the agency-level 

infection rate at a national level by using OASIS data. These data demonstrate that infection is a 

serious problem in HHC, and infection rates varied between agencies. The variance in agency 

level rates may be caused by differences in infection control policies and practices. Better 

infection surveillance system in HHC is needed to benchmark quality of care.
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There has been a dramatic change in American health care delivery since the 1970s, with 

many acutely ill patients moving out of hospitals to their communities1 because of the 
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impetus for decreased length of hospital stay and the advancement of medical 

technologies.2–4 The ability to reduce health care costs and maintain patients’ dignity and 

independence by providing health care in their homes2–4 has made home health care (HHC) 

a booming business. In 2009, >$72.2 billion was spent in HHC.5 Approximately 12 million 

patients received health care services from HHC agencies nationwide in 2010, with more 

than two-thirds (69%) being ≥65 years,5 a statistic expected to increase as the American 

population ages.6

The increasing number of acutely ill patients with complex conditions now receiving 

medical care at home has brought many issues to light, including increased risk of infection. 

In the home environment with uncontrolled sanitation hazards,7 acutely ill patients with 

complex medical conditions self-manage or receive health care from family members or 

friends who have little or no formal health care training. This, along with the increased use 

of medical devices in the home, places these patients at high risk.1

In the 1990s, 3 infection outbreaks were reported in HHC patients and captured national 

attention; all were related to indwelling catheters.8–10 Since then, researchers have 

sporadically focused on infections in HHC patients and reported that infection was prevalent 

in HHC settings.11–16 A 2002 landmark article17 estimated that 1.2 million infections occur 

in HHC annually and suggested a need for national infection surveillance in HHC. To date, 

such a surveillance system has not been established.

In a recently published systematic review,18 25 research articles exploring infections and 

risk factors in HHC settings published since 1990 were examined. In this review, the authors 

found most researchers focused on patients with home parenteral nutrition treatment and 

reported a wide range of infection rates for this patient population from 0.48–10.04 

infections per 1,000 device days (or 14%–80% using the definition of proportion of infected 

patients out of total HHC patients). Only a few researchers examined infection rates in 

general HHC patient populations, and they found that 4.5%–11.5% of HHC patients had at 

least 1 episode of infection during their HHC stay. In this review, the authors also reported 

that 82% of the studies used data collected before 2005,18 which limits the generalizability 

of the findings to current practice. Furthermore, most of the published studies examined 

infections in a single HHC agency with small sample sizes, which failed to provide a full 

picture of infection at a national level. None of the previous studies examined how many 

HHC patients were hospitalized or received emergency care treatment because of infection 

or studied infection rates at the agency level. Therefore, to address the knowledge gap, the 

objectives of this study were to describe the rates of hospitalization and emergency care use 

caused by infection among patients receiving HHC and compare reported infection rates 

between HHC agencies.

METHODS

This was a secondary data analysis of a 20% random sample of the 2010 national Outcome 

and Assessment Information Set (OASIS) data.
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OASIS data

OASIS, developed in 1999 by the Health Care Financing Administration in collaboration 

with the Center for Health Sciences and Policy Research to monitor the quality of HHC with 

a standardized, comprehensive, reproducible assessment instrument, serves the purpose of 

outcome-based quality improvement. OASIS assessment is required for all Medicare-

certified HHC agencies as part of a comprehensive assessment for all patients ≥18 years 

who are receiving skilled care and are reimbursed by Medicare or Medicaid, with an 

exception of pre- or postnatal patients.19 HHC patients are assessed using OASIS at 

different time points: admission or readmission to HHC (start of care or resumption of care 

after inpatient stay); when there is any change of health status indicated by transfer to 

inpatient facility, death, or discharge from home care; or when a patient’s HHC stay reaches 

a 60-day time point. The OASIS data are collected by registered nurses or therapists with a 

variety of strategies being used to obtain a comprehensive assessment. These strategies 

include observation, interview, review of pertinent documentation (eg, hospital discharge 

summaries to obtain information on inpatient facility procedures and diagnoses), discussions 

with other care team members where relevant (eg, phone calls to the physician to verify 

diagnoses), and measurement (eg, wound length and width, intensity of pain).19 Detailed 

instructions for data collection are specified in OASIS User Manuals.19 Web-based OASIS 

training is also provided to assist HHC in accurately completing OASIS assessment.20 

OASIS data have been used to examine HHC patient outcomes other than infection21–23 and 

has a high level of interrater reliability.24

Variables

We used 2 OASIS items to identify infections: (1) M2310, which describes the reasons why 

a HHC patient received emergency care (with or without hospitalization) and is collected 

whenever the patient transfers to an inpatient facility or is discharged from HHC; and (2) 

M2430, which describes the reason why a HHC patient is hospitalized. Both items include 

18 medical conditions, 4 of which are related to infections: respiratory infection (eg, 

pneumonia, bronchitis), urinary tract infection, intravenous (IV) catheter-related infection, 

and wound infection or deterioration. In this analysis, an infection case is identified if 

OASIS indicates that a patient received emergency care or was transferred to hospital for 

any of the 4 types of infection. No microbiologic information was used in infection 

diagnosis in OASIS. Given the nature of the OASIS data collection, the infection case 

reported throughout this article is the infection reported by nurses or therapists as the reason 

for hospitalization or emergency care treatment.

Statistical analysis

After institutional review board approval from Columbia University Medical Center was 

received, deidentified 2010 OASIS data were obtained from the Centers for Medicare and 

Medicaid. For this analysis, we used a 20% random national sample. If patients had multiple 

HHC admissions, only the first HHC stay was included. Using Stata 12.1 software 

(StataCorp, College Station, TX), proportions of infection cases were calculated for the 

whole sample and for each HHC agency. A comparison of the demographic and clinical 
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characteristics (ie, age, sex, past inpatient admission, diagnosis at HHC admission) of those 

with and without infection were conducted using t tests and χ2 tests.

RESULTS

Study population characteristics

The sample included 199,462 HHC patients from 8,255 HHC agencies. As summarized in 

Table 1, the average age was 75 years, with 82.8% patients being ≥65 years. More than 60% 

of the patients were women. Most were Caucasian (75.6%) and were insured by the 

Medicare fee-for-service (70.4%). About half had had an inpatient facility stay, primarily in 

an acute care hospital, within 14 days prior to the HHC admission. The top 5 diagnoses for 

the HHC admission were unspecified congestive heart failure, hypertension, after care after 

joint replacement or circulatory system surgery, and diabetes mellitus without 

complications. Approximately 1.7% (n = 3,388) of the patients had an infection when they 

were admitted to HHC. A small number of patients had cancer (6.7%) or renal disease 

(13.9%) when entering HHC.

In total, 11,476 (6%) patients received emergency care during their HHC stay, with most (n 

= 9,790) leading to hospital admission. Figure 1 demonstrates the dispositions of the 

199,462 HHC patients within their 60-day HHC stay. Most (58.3%) were discharged from 

HHC, 20.7% continued in HHC, and 20.1% were transferred to an inpatient facility, with 

95.6% of these to acute care hospitals. Approximately 5% of the hospitalizations were 

planned for scheduled treatment or procedures. In total, 36,360 (18.2%) HHC patients had 

unplanned hospitalizations. Seventeen percent of these unplanned hospitalizations were 

caused by infections; 2,787 (7.7%) were caused by respiratory infections; 1,702 (4.7%) were 

for wound infection or deterioration; 1,587 (4.4%) were because of urinary tract infections; 

and 105 (0.3%) were caused by IV catheter-related infection (Table 2). Three of the 6 top 

reasons for unplanned hospitalization were related to infections.

Individual-level infection rate

Approximately 3.52% (7,018/199,462) of the patients received emergency care or were 

hospitalized because of infection based on assessment by registered nurses or therapists. 

Excluding patients who were admitted to HHC with infection, 3.46% (6,915/199,462) of 

patients developed infection that led to hospitalization or emergency care treatment 

sometime while receiving HHC. The average time to developing infection while receiving 

HHC was 23.8 ± 17.1 days. Because IV catheter-related infection can only occur in patients 

with IV catheter, we pulled out a subsample and found that 5,958 HHC patients received IV 

therapy or parenteral nutrition treatment at home, and approximately 3% of these patients 

developed IV catheter-related infection during the HHC period.

Compared with their counterparts, HHC patients who were hospitalized or received 

emergency care because of infection were significantly younger, were more likely to be 

men, were more likely to be white, have had acute hospital stays 14 days prior to HHC 

admission, have cancer or renal diseases when admitted to HHC, and were more likely to be 

receiving IV therapy or parenteral nutrition during HHC (Table 1). The common diagnoses 
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for patients who developed infections during HHC were unspecified congestive heart 

failure, obstructive chronic bronchitis with exacerbation, after care after circulatory system 

surgery or joint placement surgery, and diabetes without complication.

Agency-level infection rate

The agency-level infection rates varied dramatically from 0%–100%, with an average of 

3.3% ± 8.8%. This sample included a number of agencies with a very small number of 

patients; 34% (n = 2,810) of the agencies had <5 patients, and 20% (n = 1,650) had 5–10 

patients. The outcomes of the HHC agencies with small patient numbers were likely to be 

influenced by some extreme cases. Therefore, to reduce potential bias, we used a subgroup 

of HHC agencies with >10 patients (n = 3,975, 46% of 8,255 HHC agencies) and calculated 

their agency-level infection rates. As shown in Figure 2, the agency-level infection rates for 

these HHC agencies varied from 0%–33.3%, with a mean of 3.5% ± 4.1% and a median of 

2.8%. Approximately 25% of these HHC agencies had 0 infections, and another 25% had 

infection rates >5.6%.

DISCUSSION

To our knowledge, this is the first study to use OASIS data to examine the rate of 

hospitalizations or emergency care usage because of infection among patients receiving 

HHC at a national level. We found that based on the assessment from HHC nurses and 

therapists, 3.5% of patients were hospitalized or received emergency care because of 

infection developed in HHC, and the IV catheter-related infection rate was 3.0%. These 2 

numbers are lower than previously reported infection rates (4.5% to 11.5%) among the 

general HHC patient population,18 which is for several possible reasons. First, to be 

conservative, we only used the patients’ first HHC episode. Second, and importantly, in our 

study, an infection case was identified only when a patient received emergency care or was 

transferred to acute care hospitals. Other studies may have included infections developed at 

HHC that did not lead to hospitalization or emergency care treatment. For example, HHC 

patients may develop infections during HHC stay and receive outpatient treatment. These 

infections were not captured using OASIS data. Our estimate of infection using 

hospitalization and emergency care data most likely underestimates the actual infection rate 

and represents only the tip of the iceberg.

Nevertheless, the estimate of infection rates using OASIS data has significant clinical 

implications. One of the goals of HHC is to reduce health care costs; when a patient is 

referred to an HHC agency, the idea is that the patient can continue treatment and recovery 

in the comfort of their own home at a lower cost. Any infection developed during HHC 

incurs additional costs. However, infection that leads to acute care hospital admission and 

emergency room treatment adds major financial burdens to both patients and the health care 

system because the direct hospital costs of treating infections were $28–$33 billion.25 

Hence, it is important that infection prevention and control practices be followed in the 

home to minimize the risk of infection and the need for additional acute care interventions.

Using data regarding hospitalization or receiving emergency care as the method to identify 

infection is also relevant to the Affordable Care Act because one of its important aims is to 
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reduce costly and preventable rehospitalizations.26 There is no information regarding the 

exact number of hospital discharged patients being sent to HHC. However, our data showed 

that over half of the HHC patients had had inpatient stays within 14 days prior to HHC 

admission, suggesting that HHC has become a major postacute care provider in the current 

health care system. We found that 18.2% of HHC patients were admitted to acute care 

hospitals for medical conditions after an average of 23 days in HHC, and 17% of these 

unplanned hospitalizations were caused by infections. This indicates the importance of 

focusing on infection control and prevention in HHC in national efforts to reduce 

rehospitalization.

Infection control and prevention has always been a focus for health care policymakers. 

National efforts guided by the Department of Health and Human Services’ action plan to 

prevent health care–associated infections27 have made great strides in the hospital setting, 

demonstrated by a reduction of bloodstream infections in intensive care units by 58% from 

2001–2009.28 Although such national efforts have demonstrated success in reducing health 

care–associated infections in hospital settings, challenges remain in HHC settings. 

Researchers have recognized the challenges and identified barriers for effective and efficient 

infection control in HHC. One of these barriers is the lack of a national dataset for 

measuring infection.17 As demonstrated in a previous systematic review,18 different studies 

used different approaches to define and measure infection rates, making it difficult to 

compare infections between HHC agencies. To overcome the barriers, thought leaders have 

called for a simple and practical approach to study infection and proposed 3 potential 

databases, which are OASIS, Missouri Alliance for Homecare Infection Surveillance 

Project, and Outpatient Parenteral Antimicrobial Therapy registry.17 Compared with the 

other 2 databases, OASIS has the broader scale and has been adopted by most HHC 

agencies nationwide and may be the most appropriate. Because the nation is committed to 

enhancing electronic health records utilization, using OASIS can avoid the cost of 

developing a new system, therefore improving evaluation of health services and ultimately 

improving quality of care at a cost-effective manner.

To our knowledge, our study is the first to examine agency-level infection rates on a 

national scale. We found that infection rates varied widely across different HHC agencies, 

perhaps because of diverse patient populations in different agencies, their small samples 

size, and agencies’ adherence to OASIS data collection guidelines; variations are also likely 

to be caused by different infection control practices adopted by HHC agencies. Although 

studies conducted in hospitals have found that facilities’ infection control policy and 

adherence to infection control practice guidelines can influence infection rates,29,30 the 

evidence of infection control policy and practice in HHC is sparse. In one study, Felembam 

et al31 observed hand hygiene practice among 40 HHC patient care episodes in Australia and 

reported low adherence. Kenneley32 surveyed HHC nurses and found great variation in 

infection control policies and procedures across organizations. However, these 2 studies 

were limited by either focusing only on a single infection control practice31 or including 

small sample sizes.31,32 A study using a national representative sample will help HHC 

policymakers to better understand the infection control policy and practice adherence at a 

national level, empowering them to make recommendations to improve the practice and 

prevent and control infection, further to improve the quality of HHC.

Shang et al. Page 6

Am J Infect Control. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Limitations

This study has several limitations. First, the data items used in our study to define infections 

were based on the assessment by nurses or therapists without laboratory data confirmation, 

meaning that the infection may not be a confirmed diagnosis. However, as described 

previously, multiple data sources and strategies were used to ensure data accuracy, and 

detailed instructions from the OASIS user manuals and Web training were given to HHC 

agencies to improve the quality of data collection. Historically, nurses are reliable and 

accurate informants.33–35 Second, the reasons for hospitalization and emergency care use are 

not mutually exclusive; therefore, an infection might be one of a number of reasons why a 

nurse thinks the patient was hospitalized or received emergency care. However, our analysis 

revealed that only a very small proportion of unplanned hospitalizations had >2 reasons 

marked. Third, there were 34% of unplanned hospitalizations with reasons not listed in 

OASIS, and 11% marked with reason unknown. The former does not affect our estimate of 

infection rates, and the latter can be treated as random missing.

Despite the data collection nature of OASIS, OASIS is the only readily available 

comprehensive assessment of HHC patients adopted nationwide and has potential to be used 

for the development of a national infection surveillance system in HHC. Future investigators 

comparing the OASIS infection measurement with confirmative data sources, such as the 

Medicare Provider Analysis and Review files from the Centers for Medicare and Medicaid, 

to confirm the accuracy of the OASIS outcome measurement would be helpful. With the 

national effort to enhance electronic health record systems and health information 

technology, linking OASIS to the National Healthcare Safety Network and using the 

National Healthcare Safety Network as the surveillance system with consistent infection 

definitions being used across agencies would be an alternative solution with great 

improvement.

CONCLUSIONS

Using the national OASIS data, we are the first to examine the proportion of hospitalizations 

or emergency care treatments caused by infection in HHC and agency-level infection rate at 

a national level. Our study suggests that infection is a serious problem in HHC, and there is 

likely considerable variation in infection control policies and practices across agencies. 

OASIS may be used to develop an infection surveillance system in HHC so that HHC 

agencies can benchmark quality of care.
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Fig 1. 
Patient disposition after the initial 60-day home health care stay.
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Fig 2. 
Distribution of infection rates across HHC agencies. HHC, home health care.

Shang et al. Page 11

Am J Infect Control. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shang et al. Page 12

Table 1

Characteristics of home health care patients (n = 199,462)*

Patient characteristics Total (N = 199,462)
Patients with infection 

(n = 7,018)
Patients without 

infection (n = 192,444) P value

Mean age ± SD (y) 75.1 ± 13.4 73.7 ± 14.6 75.1 ± 13.4 .00

Age ≥65 y 82.8 78.1 83 .00

Female 63 57.8 63.2 .00

Ethnicity .00

 White 75.6 78.8 75.5

 Black 14.0 12.5 14.0

 Hispanic 8.0 6.5 8.1

 Asian 1.7 1.2 1.8

 Other 0.7 0.9 0.7

Payer .00

 Medicare (fee-for-service) 70.4 69.2 70.4

 Medicare (health maintenance organization-
managed care)

16.0 15.2 16.0

 Medicaid 10.0 11.7 9.8

 Private insurance 3.8 4.0 3.8

Past inpatient facility discharge in prior 14 d .00

 None 34.6 25.9 35.0

 Short-stay acute hospital 44.6 50.0 44.4

 Inpatient rehabilitation hospital or unit 6.4 6.8 6.4

 Skilled nursing facility 14.1 15.8 14.0

 Long-term care facility 2.8 3.9 2.8

Admission diagnosis

 Infection 1.7 1.5 1.7 .13

 Cancer 6.7 8.6 6.6 .00

 Renal disease 13.9 18.9 13.7 .00

Receiving intravenous therapy or parenteral nutrition 3.0 5.5 2.9 .00

NOTE. Values are percentages unless otherwise indicated.

*
t tests or χ2 tests were used to test the group comparison.
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Table 2

Reasons for unplanned hospitalization (n = 36,360)

Hospital reason n %

Other respiratory problem 3,520 9.7

Respiratory infection 2,878 7.7

Heart failure 2,659 7.3

Dehydration, malnutrition 1,761 4.8

Wound infection/deterioration 1,702 4.7

Urinary tract infection 1,587 4.4

Uncontrolled pain 1,487 4.1

Myocardial infarction 1,319 3.6

Gastrointestinal issues 1,167 3.2

Acute mental-behavioral 1,044 2.9

Cardiac dysrhythmia 997 2.7

Stroke (CVA) or TIA 818 2.3

Hypoglycemic-hyperglycemic 734 2.0

Other heart disease 672 1.9

DVT pulmonary embolus 539 1.5

Improper medication administration 394 1.1

IV catheter infection or complication 105 0.3

NOTE. Outcome and Assessment Information Set indicates that 34% of unplanned hospitalizations were related to some other reasons not listed 
here, and 11% unplanned hospitalizations were marked as reasons unknown.

CVA, cerebrovascular accident; DVT, deep venous thrombosis; IV, intravenous; TIA, transient ischemic attack.
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