
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Sharps injuries in California home health agencies, 1997-2001

Permalink
https://escholarship.org/uc/item/2314k320

Author
Hagan, Kathleen

Publication Date
2006
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2314k320
https://escholarship.org
http://www.cdlib.org/


Sharps Injuries in California Home Health Agencies, 1997-2001

Kathleen Hagan

THESIS

Submitted in partial satisfaction of the requirements for the degree of

MASTER OF SCIENCE

in

Nursing

in the

GRADUATE DIVISION

of the

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

Approved:

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Committee in Charge

Deposited in the Library, University of California, San Francisco

i
s



Copyright 2006

by

Kathleen Hagan

º: , ,
sear-º-º-º:

Aº̂
ii º



ACKNOWLEDGMENTS

The author gratefully acknowledges Jennifer McNary, MPH, CIH, Lilly Kaneshige,

MPH, CIH, and Sharon Solorio for their work on the original study. Thanks to Alan

Bostrom, PhD, Steven Paul, PhD, and Bruce Cooper, PhD for statistical consultation. My

appreciation to Joseph H. Hafkenschiel, CAE for sharing his expertise on the California

home health care industry. The author also wishes to thank her thesis committee

members, Julia Faucett, RN, PhD and Dorrie Fontaine, RN, DNSc, FAAN, and, above

all, Marion Gillen, RN, MPH, PhD, thesis chair, who made this project possible.

iii



ABSTRACT

Background: Home health care workers are at risk for sharps injuries, yet little is known

about the rate of injuries in this unique setting.

Objectives: To estimate the number and rate of sharps injuries in California home health

agencies from 1997 to 2001, two years before and after implementation of the revised

Bloodborne Pathogens (BBP) Standard that mandated maintenance of a sharps injury log

and use of safer needle devices.

Method: A reporting form was sent to all home health care agencies in California (n=

682) to obtain the number of injuries involving contaminated sharps in RNs, LVNs, and

total staff for the years 1997 to 2001. These counts provided the numerators for the rate

calculations. The denominator data and agency characteristics were obtained from the

California Office of Statewide Health Planning and Development (OSHPD).

Results: Agencies (n=221) reported 293 total injuries (an average of 59 per year) for this

five-year time period for an overall rate of 1.39 injuries per 10,000 visits, or 3.4 injuries

per 1,000 patients. In the multivariate Generalized Estimating Equation (GEE) model,

agency traits associated with a higher chance of reporting 1 or more sharps injuries

included JCAHO-accreditation, non-profit status, higher total visit count, and lack of

Medicare certification. Time period (pre- versus post-implementation) was not a

significant factor in this model.

Discussion: The lack of change in numbers and rates found pre-and post regulation may

be due to lack of full implementation of the provisions, or the result of a mixed effect of

decreased injuries due to use of safer devices and increased reporting due to the sharps

injury log requirement.
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BACKGROUND

Introduction

Sharps injuries have been a recognized occupational hazard for healthcare workers for a

quarter century. Although universal precautions have demonstrated effectiveness in

preventing blood and other body fluid exposures, most protective equipment is easily

penetrated by sharps devices (Centers for Disease Control and Prevention [CDC],

National Institute for Occupational Safety and Health [NIOSH], 2004). Injuries involving

contaminated sharps can expose healthcare workers to up to 20 different bloodborne

pathogens (BBP) (CDC, 1998). The infectious agents most commonly transmitted during

patient care are the same ones which pose the most serious health risks: Hepatitis B virus

(HBV), Hepatitis C virus (HCV), and Human immunodeficiency virus (HIV) (CDC,

NIOSH, 2004). Such injuries carry significant direct, indirect, and intangible costs. These

costs include testing and treatment of exposed workers, lost time from work, medical care

expenses, litigation for workers who seroconvert to HCV or HIV, and the fear, anxiety,

and long-term emotional impact associated with contaminated sharps accidents (CDC,

NIOSH, 2004; Fisman, Mittleman, Sorock, & Harris, 2002; Lee, Botteman, Xanthakos,

& Nicklasson, 2005; W. C. Lee et al., 2005).

Despite significant progress in policy, practice, and products since McCormick &

Maki first described the risk in 1981, these percutaneous injuries are still a problem

(Wilburn, 2004). Although considered to be largely preventable through elimination of

unnecessary use, use of needles with safety features, and implementation of safer work

practices (NIOSH, 1999) an estimated 600,000-800,000 percutaneous injuries involving

contaminated sharps occur annually among US healthcare workers (NIOSH, 1999). In



March, 2000, the CDC presented updated estimates for hospital settings (384,325 annual

injuries), but not for overall healthcare workers (J. Perry, 2000). An estimated 96,000

needlestick injuries occur annually in California (P. A. Perry, 1999).

All health care workers who come in contact with contaminated sharps are at risk

(NIOSH, 1999). Yet, even though approximately 60% of all healthcare workers work in

non-hospital settings (includes nursing homes, physician and dental offices, medical and

dental laboratories, residential care, hospice care, home health care, and outpatient

facilities) (U.S. General Accounting Office, 2000), the vast majority of research on

sharps injuries has been done in hospitals. The need for reliable data on sharps injuries in

these other settings, in particular community settings, has been widely called for in the

literature (Bennett & Mansell, 2004; Ferguson, Waitzkin, Beekmann, & Doebbeling,

2004; Haiduven & Ferrol, 2004; Hanrahan & Reutter, 1997; Panlilio et al., 2004). The

lack of data from home healthcare, long-term care, and private offices not only makes it

difficult to assess the true magnitude of the sharps injury problem (CDC, NIOSH, 2004;

U.S. Department of Labor [USDOL), Occupational Safety and Health Administration

[OSHA], 1999), but also makes it difficult to appreciate how the risks may be different in

these alternative health care delivery settings.

Home Care Setting

In California, home health agencies provide over 8 million visits to approximately

536,000 individuals annually (Ferguson et al., 2004; National Association for Homecare

and Hospice [NAHC], 2004). Home health care is a diverse and dynamic service industry

providing care to individuals with acute illness, long-term health conditions, permanent

disability, and terminal illness (NAHC, 2004). Home health care is a multidisciplinary



service with nurses providing the majority of visits (McCall, Petersons, Moore, & Korb,

2003). Home care was a part of the boom in “post-acute” care in the early and mid

1990’s when reductions in lengths of inpatient stays and efforts to reduce costs increased

demand for alternatives to hospital care (Fishman, Penrod, & Vladeck, 2003). With the

shift of care from hospitals to patient homes, the types of services provided in the home

care setting grew increasingly complex and invasive (Hanrahan & Reutter, 1997), and the

technology was often introduced without the benefit of an infection control infrastructure

(NAHC, 2004).

Home care nurses operate in a unique and unpredictable environment, and may be

more vulnerable to needlestick injuries than hospital nurses due to lack of control over

their working environment. Examples of challenges faced by home health workers

include cramped work space, poor lighting, and patients with potentially challenging

behavior (Hanrahan & Reutter, 1997). Key universal precautions including handwashing,

use of protective clothing, and disposal of clinical waste may be difficult due to lack of

onsite facilities and supplies. When attempting to dispose of contaminated sharps,

workers may face inadequate, overfilled, or absent sharps containers (Bennett & Mansell,

2004; Jagger & Perry, 2000b). Nurses may also perceive that their risk and need for

precautions are lower in the community setting than in the hospital setting (Beltrami et

al., 2000). In the event an injury does occur, home health nurses may under-report

injuries more than in other settings because formal mechanisms for reporting may not be

in place (Hanrahan & Reutter, 1997).



Home Health Data

Although other surveillance systems and research studies have enabled the quantity and

circumstances of sharps injuries in hospital workers to be well-characterized (Dement,

Epling, Ostbye, Pompeii, & Hunt, 2004; Wilburn, 2004), the unique qualities of the home

care setting limit their generalizability to this segment of the healthcare workforce.

Results of a study of blood contacts in 11 home health care agencies in the US and

Canada suggested important differences in the experiences of home health care workers

compared to hospital workers (Beltrami et al., 2000). The Exposure Prevention

Information Network (EPINet) system provides some of the limited statistics available on

sharps injuries in home health workers (CDC, NIOSH, 2004; Exposure Prevention

Information Network [EPINet], 2003). Although this surveillance system targets

hospitals, some of the hospitals provide data for their affiliated home health agencies. A

study looking at six years of data from 84 hospitals reporting to EPINet indicated that the

risks may be qualitatively different in home care with respect to the affected workers, the

timing of the injuries, and which devices are involved. Nurses accounted for 97% of

injured workers in home health care, compared to 65% in hospitals. Forty-eight percent

of the injuries in home health occurred after use or during disposal, compared to only

38% in the hospital. Of most concern, home health workers, compared to hospital

workers, were found to sustain proportionally more injuries from needles that are most

likely to transmit BBPs. Forty percent of incidents in the home care setting involved

blood-filled, hollow-bore needles with high transmission risk compared to 34% for the

hospital (J. Perry, Parker, & Jagger, 2001).



Regulatory Issues

Data collected about the nature of sharps injuries helps to guide prevention (Wilburn,

2004). In response to reports of the high frequency of percutaneous injuries in healthcare

workers and the severity of health effects associated with exposure, the Occupational

Safety and Health Administration (OSHA) promulgated the Bloodborne Pathogens

(BBP) Standard, 29 CFR 1910.1030, in December of 1991. This federal standard called

for the combined use of engineering and work practice controls, personal protective

equipment, training, medical surveillance, hepatitis B vaccination, and signs and labels to

minimize risk of BBP transmission in the workplace (USDOL, OSHA, 1991). The home

health industry sought exemption from this rule with limited success (Friedman, 2001).

Because OSHA cannot regulate private homes, home health employers are not held

responsible for site-specific violations of the BBP Standard. These include maintaining a

sanitary work site, handling and disposing of regulated waste, and ensuring use of

personal protective equipment (PPE) and engineering controls. However, the home

health employers are responsible for all remaining regulations, including provision of

safety devices to employees (Friedman, 2001; Jagger & Perry, 2000b).

Much of the significant decline in needlestick injuries in hospitals from 1996 to

2000 (one million down to 385,000) is credited to the protections afforded by the OSHA

BBP Standard (Wilburn, 2004). Since the 1991 BBP Standard was issued, regulatory and

legislative activities have focused on implementing a hierarchy of control measures, with

more attention to engineering controls. These engineering controls, including disposal

containers, needleless systems, and injury prevention features on sharps, serve to remove

or isolate the hazard (California Department of Industrial Relations [DIR), Department of
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Occupational Safety and Health [DOSH), Cal/OSHA Consultation Services, 1999; CDC,

NIOSH, 2004).

California was one of the first states to require additional regulatory actions. In

1999, California Assembly Bill 1208 directed the Division of Occupational Safety and

Health (Cal/OSHA) to revise the state BBP Standard (California Assembly Bill No. 1208,

Chapter 999, 1998). According to Cal/OSHA, the changes were made in response to

continuing high numbers of needlesticks and other sharps injuries in healthcare settings,

recognition of hepatitis C as a bloodborne pathogen of serious concern, and emerging

technologies for needleless systems and sharps with engineered sharps injury protection

(California DIR et al., 1999). The revised standard requires employers to use products

with engineered protection and to record sharps injuries, and both provisions apply fully

to home health agencies. Some provisions, including maintenance of a sharps injury log,

became effective in January of 1999. Full compliance with the remaining requirements

was expected by July 1, 1999. Federal OSHA law followed in 2001 when the US

Congress passed the Needlestick Safety and Prevention Act of 2000 (Public Law 106

430). This bill called for similar revision of the federal BBP Standard and took effect

April 18, 2001 (California Assembly Bill No. 1208, Chapter 999, 1998; USDOL, OSHA,

1991, 2001).

Although published studies show a promising reduction of sharps injuries with

these new “safe devices” in hospital settings (Friedman, 2001; Gillen et al., 2003; Sohn,

Eagan, Sepkowitz, & Zuccotti, 2004), the impact in home health is not known. One small

exploratory study of US home health care agencies was carried out in 1992 (Backinger &

Koustenis, 1994). The investigators did not find statistically significantly lower rates of



needlestick injuries in agencies with “safer” sharps containers, “safer” hypodermics, or

“safer” access to IV administration lines, but they emphasized the exploratory nature of

the study and the need for further research in this area.

The Home Health Care Industry, 1997-2001

The years just before and after the implementation of California’s revised BBP Standard

have been described as a turbulent time for the home health industry. In 1995, Operation

Restore Trust (ORT) was launched to identify fraud and abuse in the industry (Fishman et

al., 2003). According to Joe Hafkenschiel, executive director of California Association

for Health Services at Home (CAHSAH), California agencies were “hit hard” by the

fraud investigations (Saphir, 1998). Also in 1995, the Joint Commission on Accreditation

of Healthcare Organization's (JCAHO) Accreditation Manual for Home Care stated that

performance expectations would begin to rise progressively in 1996 and continue to rise

in the following years (NAHC, 2004). The biggest impact, though, would come the

following year with significant changes in the Medicare system.

In the decade prior to the start of the study period (1986-1996), annual Medicare

home health care beneficiaries more than doubled and visits per person more than tripled.

During this time, Medicare home health spending rose from less than $3 billion to more

than $18 billion per year (Fishman et al., 2003). This industry expansion trend was halted

with the passage of the Balance Budget Act of 1997 (BBA), which changed the way

Medicare reimbursed for home health services. The BBA called for a national payment

rate to encourage more efficient delivery of care. The new Prospective Payment System

(PPS), starting in October of 2000, shifted the unit of payment from a “per-visit” to a

“60-day episode” system. An Interim Payment System (IPS) utilizing a flat sum per visit



with yearly per-patient caps was phased in starting in October 1997 while the PPS was in

development (NAHC, 2004). These changes prompted consolidations, mergers, and

closures within the home health care industry (Saphir, 1998). The National Association

for Homecare and Hospice (NAHC, 2004) believes the dramatic 31.5% decline in the

number of US agencies from 1997 to 2003 was the direct result of the BBA. The number

of home health agencies in California decreased by 40.5% from 1997 to 2001 (Bennett &

Mansell, 2004).

The purpose of this study was to estimate the number and rate of sharps injuries in

California home health agencies during the study period, 1997-2001. This time period

was chosen because it captured numbers and rates both before and after the

implementation of the revised Bloodborne Pathogens Standard.

METHODS

Data Sources and Study Sample

A simple one-page reporting form (Sharps Injury Reporting Form, see Appendix B) was

mailed along with an introductory letter to licensed home health agencies in California

(n=682) in early 2001. Agency names and addresses were obtained from the California

Department of Health Services, Division of Licensing and Certification. The list obtained

from Licensing and Certification did not contain a complete list of freestanding hospices,

hence freestanding hospices were not included in the analysis. The reporting form

requested the number of injuries involving sharps contaminated with blood or body

fluids, by year (1997-2000), for three staff categories: total number of injuries, injuries to

Registered Nurses (RN), and injuries to Licensed Vocational Nurses (LVN). Agencies

were assured that only aggregate-level data would be reported in order to preserve



confidentiality. A self-addressed, stamped envelope was included for respondents to

return the completed reporting form. A second mailing was sent out later in the year to

increase the response rate. In 2002, a third mailing was sent out to capture the data for

2001. Two sets of reminder postcards were sent, as well.

The reported injuries per facility for each year provided the numerators for the

rate calculations. The denominator data, as well as agency characteristics, were obtained

from a publicly available dataset maintained by the Office of Statewide Health Planning

and Development (OSHPD) for each year that injury data was collected. Matching of

surveyed facilities to OSHPD data was performed using administrative identifiers

including name and address. The matching task was complicated by the frequency of

name and address changes during the 5-year study period: approximately 30% of

surveyed agencies changed names and approximately 41% changed addresses at least

once. Quantitative variables obtained from OSHPD used for the analyses included the

following: total visits, RN visits, public health nurse (PHN) visits, LVN visits; discharges

and admissions; unique patients and total patients. Results are reported for total visits,

combined nursing visits, and total patients, which were determined to be the most

meaningful denominators. The total visit count was used to approximate agency size. The

proportion of nursing visits was calculated by adding RN, PHN, and LVN visits and

dividing by total visits made by all home care staff. Years licensed was calculated as the

number of years from the date of agency licensure to the last day (12/31) of each calendar

year. Descriptive variables obtained from OSHPD included Medicare certification,

JCAOH accreditation, agency type (profit, non-profit), and whether or not the agency had

a hospice. OSHPD data was checked for reporting irregularities and missing data before
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calculations were made. Agencies that did not report all descriptors and utilization counts

were removed from the analyses involving the respective variables. There were an

additional 140 home health agencies identified in the 2001 OSHPD files that were not

found on the list from Licensing and Certification. These agencies were not surveyed and

therefore were not included in the analyses.

Statistical Analysis

Data were analyzed using the SPSS statistical software program, version 13 (SPSS, Inc.,

Chicago, IL) and SAS statistical software program, version 9 (SAS Institute, Inc., Cary,

North Carolina). The Student's t test was used to compare means of selected values

between participating and non-participating home health agencies. When assessing

differences between two proportions, the Fischer exact test was used. A two-sided p

value less than .05 was considered statistically significant. Analyses of dichotomized

variables by year and facility characteristic were carried out using the GENMOD

procedure in SAS. The use of generalized estimating equations (GEE) methodology

allowed for control of within-agency correlations while looking at the sharps injury

results over time. A logit link was used to transform the binary outcome to fit the linear

model (Burton, Gurrin, & Sly, 1998; Sheu, C.F., 2000; Hardin & Hilbe, 2003).

RESULTS

Response Rate

A total of 239 home health agencies returned the Sharps Injury Reporting Form, for a

response rate of 35% (239/682). Of these, 221 reports had usable data. Eighteen were

excluded for the following reasons: 11 reported aggregate hospital and home health

agency data, 5 reported no data, and 2 were freestanding hospices.
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Four hundred twenty-one of the 443 non-responders had OSHPD records

allowing for comparison with participating agencies for 2001. Of those excluded,

nineteen were unable to be matched with an existing OSHPD identification number for

2001, and three were identified as freestanding hospices.

Agency Characteristics

Data from 2001 is used to describe agency characteristics. One of the participating

agencies lacked an OSHPD record for 2001, and therefore is not included in the

characteristic comparison. Seventy-five percent of the agencies were Medicare-certified,

40% had JCAHO accreditation, 80% reported for-profit status, and approximately 8%

reported having a hospice program. As of December 31, 2001, the participating agencies

had been in business an average of 9 years (SD=6.91) and an average of 71% of visits

were performed by nursing staff (SD= 18.41). Reflecting the turbulence of the industry in

the study period, 27.3% (60/220) of responding agencies changed names during the study

period, and 33.2% (73/220) changed addresses at least once.

Differences between participating and non-participating agencies were assessed

using 2001 data, and are reported in Table 1. There was no statistically significant

difference between type of agencies with regard to Medicare certification, JCAHO

Accreditation, agency type, whether the agency had a hospice or not, agency size

(estimated by total visits), or percent of total visits by nursing staff. Length of time since

licensure was the only measurable characteristic for which participating and non

participating agencies differed, with non-participating agencies open on average 1% years

longer than participating agencies. The non-responder agencies were also more likely to

11



have changed name (30.9%, 130/421) and/or address (45.4%, 191/421) during the study

period.

Injury Reports and Rates

During the entire study period (1997-2001), 293 sharps injuries were reported by 221

home health agencies. One hundred and forty-one agencies (63.8%) provided valid data

for all five years. Total counts of reported sharps injuries ranged from 51 in 1997 to 65 in

2000. Roughly 84% of sharps injuries were reported to have occurred in nursing staff

(Table 2). LVN rates are not reported separately due to the very small sample size with

valid data. The proportion of agencies that reported zero annual sharps injuries was large

and relatively constant across the years, ranging from a low of 78.1% in 1999 to a high of

81.8% in 1997. It was uncommon (21/927) for agencies to report more than 2 sharps

injuries in a given year (Table 3).

The overall rate of injury involving contaminated sharps in California home

health care agencies during this five-year time period was 1.39 injuries per 10,000 visits.

The annual rates varied from a low of 0.14 per 10,000 visits in 1997 to a high of 1.77 per

10,000 visits in 2000. The overall injury rate per 10,000 visits at baseline (1997-1998)

was 1.01 (SD=8.76), in the year of the intervention (1999) was 0.51 (SD=2.04), and in

the post-intervention period (2000-2001) was 1.67 (SD=9.76). The RN and nursing

combination (RN plus LVN) categories showed similar patterns with regard to the

magnitude of the rates. The overall injury rate per 1,000 total patients (1997-2001) was

3.64 (SD=32.65), with the annual and period data reflecting the same pattern as the per

visit rates. Due to the large proportion of agencies with rates of zero, both the lower and

upper limits of the 95% confidence intervals for all year comparison analyses are also

12



zero. Thus, it would be difficult to assess any significant difference in rates across the

individual years or across the two time periods (Tables 4 and 5).

In addition to calculating observed rates, the outcome of having any injury versus

having no injuries was assessed. As these data were derived from GEE models, the

numbers represent estimates rather than observed proportions. The probability of

reporting at least one injury ranged from 18.8% (CI=13.6%–25.4%) in 1997 to 23.7%

(CI=18.1%-30.3%) in 1999. For the total injury and combined nursing injury categories,

the probability of having one or more injuries did not vary significantly across the years

(p=.56 for both). In the RN injury category, the probability of reporting an injury varied

by year and across the years (p=.03). Annual probabilities were also calculated for the

subset (n=134) of agencies that reported data for all five years. This subset analysis

enables a comparison of rates across the years for a fixed set of agencies. Results did not

vary substantially (although the order of ranked years actually changed) from those found

in the entire sample (Table 6).

Predictor Variables

Univariate analyses revealed that the probability of reporting at least 1 total injury was

significantly higher for agencies with JCAHO accreditation, non-profit status, a hospice

program, higher number of total visits, longer licensure, and a smaller proportion of

nursing visits. Only Medicare certification did not appear to be a significant factor in

predicting the occurrence of at least one injury (Table 7). No significant interaction was

observed for any of these variables when analyzed for the two-year time periods before

(1997-1998) and after (2000-2001) implementation of the revised BBP Standard.

13



The multivariate model includes data for four years: 1997, 1998, 2000, and 2001.

Data for 1999 was excluded because the implementation of the revised BBP Standard

took effect in July of this year, and it was not possible to split the sharps injuries into

“before” and “after” categories. In the multivariate model, agency traits associated with a

higher chance of reporting 1 or more sharps injuries included JCAHO-accreditation, non

profit status, and higher total visit count. Lack of Medicare certification was also

associated with a higher chance of reporting at least 1 injury. The two years following the

implementation of the revised BBP Standard were also associated with a higher

likelihood of reporting 1 or more sharps injuries compared to the baseline (pre

intervention) two-year period, as were having a lower proportion of nursing visits and

shorter duration of licensure (in years), but these differences were not significant (Table

8).

DISCUSSION

To our knowledge, this study represents the first attempt to estimate the rate of sharps

injury in California home health agencies on a population basis. Mean rates were

calculated for the years 1997-2001 based on self- reported data and ranged from a low of

0.14 (SD= 0.43) injuries per 10,000 visits in 1997 to a high of 1.77 (SD=11.63) injuries

per 10,000 visits in 2000. Actual sharps injury rates are expected to be substantially

higher, however, because of consistent underreporting of needlesticks that has been cited

as a confounder in determining rates in all settings (Porta, Handelman, & McGovern,

1999). The best estimates of sharps injury under-reporting by healthcare workers have

been reported in the hospital setting and range from 39% to over 50% or more (Dement et

al., 2004; Osborn, Papadakis, & Gerberding, 1999). Little is known about this problem in
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the home health setting, but underreporting may be an even greater problem here, with

only 40% of injuries reported in one study of agencies in the US and Canada. Reasons

cited by home health care workers for not reporting sharps injuries included perception of

low risk associated with certain types of injuries, patients, or both; time constraints, fear

of punitive employer response; and confidentiality concerns/fear of losing insurance

(Beltrami et al., 2000).

The Revised BBP Standard: Pre- and Post-Implementation Data

In this study of California home health agencies, rates of reported sharps injuries showed

no evidence of decline following the implementation of the revised Bloodborne

Pathogens Standard. In fact, the rates appeared to be higher in the two years following the

legislation than in the two years prior, although the difference was not statistically

significant. One challenge in attempting to assess the impact of this particular piece of

legislation is that it had two main provisions, and each alone would be expected to drive

the observed rates in a different direction. One provision was the mandated use of safety

mm. devices, which would be expected to lower actual injury rates. The other provision

was the mandated recording of sharps injuries, which would be expected to increase the

reported injury rates.

Policy Impact

In order for an occupational health policy to have an effect, two critical steps must occur:

first, the target audience must be aware of and understand the policy; and second, the

employer and employees must comply. Evidence suggests these steps may not have been

fully accomplished in the home health arena with respect to the revised BBP Standard. A

pilot study of hospitals, skilled nursing facilities, and home health agencies in California

15



in 1999 found that many facilities did not realize the sharps injury log requirement

existed (Gillen et al., 2003). The executive director of CAHSAH stated he would not be

surprised to find that there are California home health agencies that are still not aware of

the revised BBP Standard (J. Hafkenschiel, personal communication, May 24, 2006).

As for compliance with the safety device requirements, many potential barriers

have been identified. In the hospital setting, obstacles to use of needles with safety

features include price, resistance to change, and time to train staff (J. M. Lee et al., 2005).

A false sense of security with universal precautions has also been cited as a potential

barrier to caregiver adherence (McCormick, Meisch, Ircink, & Maki, 1991). The home

health sector likely has these same obstacles with the added challenge that home health

workers are less likely to be protected or surveyed by occupational health programs

(NAHC, 2004).

The volatility of the home health industry at this time likely interfered with its

collective ability to understand and comply with the provisions of the revised BBP

Standard. With so many agencies struggling for survival, attention was likely drawn away

from additional administrative requirements like the need to maintain a sharps injury log

and purchase and implement new devices (J. Hafkenschiel, personal communication,

May 24, 2006). Even the agencies that managed to stay in business often did so only by

weathering significant changes like mergers and downsizings. Reflecting this instability,

almost one-third of surveyed agencies changed names during the five-year study period,

and over 40% changed addresses at least once. These types of significant disruptions

could interfere with an agency’s ability to become aware of and comply with new

occupational safety standards. Enforcement is one method to increase compliance, but the

16



ability of OSHA to enforce the standards has been limited due to a limited number of

compliance officers (J. Hafkenschiel, personal communication, May 24, 2006;

Tereskerz, 1997). And, as has traditionally been the case, more focus has been on

compliance in the hospital sector than in the home health sector (J. Perry et al., 2001).

This study observed a natural experiment, and the variables in any real-world

experiment are numerous and complex. Is not known to what extent agencies were

recording/reporting sharps injuries before and after the legislation. Likewise, it is not

known to what extent agencies were using “safer” medical devices before and after the

legislation. The lack of significant change in observed rates across the years studied could

indicate that home health agencies were slow to implement the required provisions, or it

could reflect a mixed result of the combination of increased reporting and effective

implementation of engineered sharps protection. These findings highlight the need for

additional research into the accuracy of reporting and recording of sharps injuries, as well

as use of safety devices, in the home health setting

Predictors

Of note, the variable of primary interest (intervention period: pre versus post) was the

factor in the multivariate model most clearly without a significant effect (OR=0.99 pre

versus post, p=.98). The model did reveal larger size, lack of Medicare certification,

JCAHO accreditation, and non-profit status as significant predictors for having one or

more sharps injuries. Although lower percent of nursing visits and duration of licensure

were significant in the univariate analysis (p=.002 and p=.006, respectively), they did not

reach the *.05 significance level in the multivariate analysis (p=.06 and p=.33,

respectively). It is plausible that larger agencies (those with more visits) would have a
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higher chance of having at least one sharps injury because there is theoretically more

exposure. Backinger & Koustenis also found that JCAHO-accredited home health care

agencies were more likely to report at least one sharps injury than their non-accredited

counterparts (in a univariate analysis) (Backinger & Koustenis, 1994). They attributed

this finding to more conscientious reporting on the part of the accredited facilities.

Accreditation is an evaluation process that requires meeting certain standards (Bennett &

Mansell, 2004), and the Joint Commission on Accreditation of Healthcare Organizations

(JCAHO) has standards for surveillance of infection, environment of care, and product

evaluation (CDC, NIOSH, 2004). It seems reasonable to conclude that the need to

comply with the JCAHO standards (in addition to OSHA standards) would increase

reporting of injuries among these agencies, thus leading to a higher proportion of

agencies with at least one reported injury. Backinger & Koustenis found that Medicare

certified agencies were also more likely to have one or more reported sharps injuries, and

attributed this finding to the same cause (more conscientious reporting) (Backinger &

Koustenis, 1994). These agencies also have additional requirements: they must comply

with the Center for Medicare and Medicaid Services (CMS) Conditions for Medicare and

Medicaid Participation (CDC, NIOSH, 2004). In this study, although the univariate

analysis showed likelihood of having at least one sharps injury was higher for the

Medicare-certified agencies, this difference was not significant, and the risk changed

directions when this term was analyzed in the multivariate model. The reasons for non

Medicare certified agencies and non-profit agencies to have a higher chance of having at

least one reported sharps injury than their Medicare-certified and for-profit counterparts

are unclear.
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Limitations

This study had several limitations. Due to the retrospective nature of the study, it was not

possible to capture home health sharps injuries for all agencies operating in 1997-2000

because many agencies closed during this time. Because this was a survey study, a

response bias is also possible. Although participants and non-participants were alike in

terms of compared characteristics, it is possible that the agencies who responded

represent better-funded agencies that had staff available to report data. Alternatively, the

responders may represent agencies that perceived their rates to be acceptable or ones that

were especially safety conscious and kept better injury records. Both numerator and

denominator data were self-reported, so the accuracy and completeness of reported injury

counts, visit counts, and patient counts can not be assured. In addition, missing values

were not uncommon in the OSHPD database, limiting the number of agencies that could

be included in any given analysis.

A limitation with using number of visits as a denominator is that not all visits

involve sharps. Possible preferred denominators suggested in the literature include

number of devices used and number of procedures involving sharps (Jagger & Perry,

2000a), but these were not available. In 1999, Porta, et al. commented on the lack of a

universal denominator for calculation of sharps injuries in home health agencies, and as

recently as 2004, Haiduven & Ferrol emphasized the need for home health care to

establish a standardized method for calculating rates of needlesticks in this unique setting

(Haiduven & Ferrol, 2004; Porta et al., 1999).
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Home Health Surveillance Challenges

Determination of an appropriate denominator is one of many challenges faced in

surveillance work in home health. Loss of patients to follow-up, lack of trained infection

control personnel in home-care settings, difficulty in capturing laboratory data, and

difficulty obtaining numerator data have been cited as research challenges in this setting

(Manangan, Pearson, Tokars, Miller, & Jarvis, 2002). Despite the difficulties of this

work, it is crucial to continue because surveillance is a key component of prevention

programs (Wilburn, 2004). Data on sharps injuries is needed to identify the personnel,

procedures, and devices associated with high risk of injury and subsequent infection

(Dement et al., 2004). Information specific to home health agencies is needed to guide

development of interventions appropriate for this unique setting as well as for evaluating

interventions. The Sharps Injury Control Program (SHARPS) held great promise in this

regard. Created by Senate Bill 2005 in 1998 (California Assembly Bill No. 2005, Chapter

683, 1998) to study sharps injuries in hospitals, skilled nursing facilities (SNFs), and

home health agencies in California, this project unfortunately lost funding in 2006.

Sharps Injury Prevention

With the potentially severe physical and emotional consequences of sharps injuries, even

relatively low rates like those observed in this study of home health care agencies are of

concern. Policies like the revised BBP Standard in California and the subsequent

Needlestick Safety and Prevention Act of 2000 at the national level are important parts of

a prevention campaign. According to Janine Jagger, MPH, PHD, Director of University

of Virginia's International Health Care Worker Safety Center, “The revised standard

provides the most significant level of occupational protection afforded to any health care
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workers in the world” (J. Perry, 2001, p.2). However, the literature identifies important

factors “beyond the jurisdiction of OSHA enforcement integral to the success of

needlestick prevention strategies” (Porta et al., 1999. p. 237). These include educating

and training users, encouraging reporting of needlestick incidents, completing follow up,

offering administrative support, and conducting trial investigations of safer devices.

Engineering, organizational, and behavioral factors have all been associated with sharps

injuries (Hanrahan & Reutter, 1997), making a comprehensive approach to this problem

all the more important (NIOSH, 1999). More recently, the CDC (CDC, NIOSH, 2004)

echoed this call for a multi-component approach and listed safety devices, work practices,

education, reduction in invasive procedures, a secure work environment, and adequate

staff to patient ratios as key components. More research is needed in the home health

sector specifically to assess how its unique environment influences interventions in all of

these areas in order to continue progress towards reducing sharps injury rates in this

setting.
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Table 1 — Characteristics of Participating and Non-Participating Agencies (2001)

Characteristic Participant Non-Participant P value
(n=220°) (n=421*)

Medicare Certified 77.3% 81.5% .209

JCAHO. Accredited 39.7% 44.7% .266

Non-profit Status 20.9% 28.1% .056

Has Hospice 7.7% 7.6% 1.00
Program

Mean (SD) Mean (SD)

Total Annual Visits 12,425 (13,942) 13,500 (16,093) .623

Number of Years 8.9 (6.9) 10.5 (8.5) .01.1
Licensed

% Nursing Visits 71.3 (18.4) 72.0 (16.5) .673

*Actual samples vary for each characteristic due to missing data.
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Table 2 – Sharps Injury Counts by Year and Type of Staff

Year n° RN** LVN** Total
1997 159 40 6 51
1998 167 49 4 58
1999 187 49 6 62
2000 213 33 15 65
2001 201 39 6 57

*n indicates the number of agencies that reported total injuries. Several agencies did not
provide a further breakdown by type of staff.
** RN = Registered Nurse; LVN = Licensed Vocational Nurse
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Table 3 – Reported Number of Sharps Injuries Per Year” by Participating Agencies

Number of 1997 1998 1999 2000 2001 Total

Sharps (n = 159) (n = 167) (n = 187) (n = 213) | (n = 201) (n = 927)
Injuries

0 130 131 146 172 160 739
1 18 20 27 34 35 134
2 5 12 10 4 2 33
3 3 2 1 0 2 8
4 2 2 3 0 0 7

> 5 1 0 0 3 2 6
*n indicates the number of agencies that responded with a valid injury count for each
year
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Table 4 – Rate of Sharps Injury in Participating Home Health Agencies per 10,000
Total Patient Visits

Year N Rate (SD)
1997 132 0.14 (0.43)
1998 145 1.18 (9.03)
1999 154 0.51 (2.04)
2000 182 1.77 (11.63)
2001 174 1.72 (11.27)

Overall Rate 206 1.39 (9.08)*
1997-1998 150 1.01 (8.76)
2000–2001 198 1.67 (9.76)

*Upper median 95% CI= 0.028. Due to the large proportion of zero injury counts, all of
the remaining lower and upper 95% CI’s are zeroes
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Table 5–Rate of Sharps Injury in Participating Home Health Agencies per 1,000
Total Patients

Year N Rate (SD)
1997 132 0.37 (1.21)
1998 145 1.21 (4.96)
1999 154 0.70 (1.95)
2000 182 4.12 (35.94)
2001 174 2.45 (14.95)

Overall Rate 206 3.64 (32.65)*
1997-1998 150 0.90 (3.74)
2000–2001 198 3.89 (33.39)

*Upper median 95% CI= 0.031. Due to the large proportion of zero injury counts, all of
the remaining lower and upper 95% CI’s are zeroes.
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Table 6 – Probability of Reporting 1 or More Sharps Injuries by Year and Type of
Staff for Facilities Reporting Data for All Years (n = 134)

Year RN* Combined Nursing” Total
Probability (95% CI) Probability (95% CI) | Probability (95% CI)

1997 11.9% (7.0 – 18.7) 14.9% (9.4 – 22.1) 16.4% (10.6 – 23.8)

1998 19.4% (13.1 – 27.1) 19.4% (13.1 – 27.1) 19.4% (13.1 – 27.1)

1999 21.6% (15.0 – 29.6) 23.1% (16.3 – 31.2) 23.9% (16.9—3.2.0)

2000 9.0% (4.7 – 15.1) 14.9% (9.4 – 22.1) 37.2% (10.6 – 23.8)

2001 13.4% (8.2 – 20.4) 16.4% (10.6 – 23.8) 18.7% (12.5–26.3)

*RN = Registered Nurse; Combined Nursing = Registered Nurse + Licensed Vocational
Nurse.
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Table 7 – Probability of Having 1 or More Sharps Injuries During a Year: A
Comparison by Facility Characteristics (1997-2001)

Agency Characteristic” Probability** P Value
(95% CI)

Medicare Certified

No 26.4% (17.1 – 38.5) .653
Yes 29.2% (23.8 – 35.3)

JCAHO. Accredited

No 16.4 (11.4 – 23.0) <.0001
Yes 40.6 (33.1 – 48.5)

Profit Status

For-Profit 24.3 (19.4 – 30.0) .002

Non-Profit 44.0 (32.5–56.2)
Has a Hospice Program

NO 26.5 (21.4 – 32.2) .002
YeS 52.7 (36.5 – 68.3)

Size as Measured by Total
Number of VisitS***

Small 15.1 (10.3 – 21.7) <.0001
Large 40.7 (33.3 – 48.5)

Number of Years Licensed.***

Shorter 21.9 (16.0 – 29.1) .006
Longer 35.7 (28.5–43.6)

Percent Nursing Visits of
Total Visits”

Lower 38.7 (30.4–47.8) .002
Higher 22.8 (17.3 — 29.6)

*Agencies may move from one category to another across the years and sample sizes
vary for each characteristic due to missing data.
** Generalized Estimating Equation methodology used to calculate probabilities.
***Determined by median split.
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Table 8 – Multivariate Model: Risk Factors for Having 1 or More (Total) Sharps
Injuries

Agency Characteristic Odds Ratio 95% CI

Baseline Period 0.99 0.60 –1.65

(1997-1998)
Non-Medicare Certified 2.72 1.25 – 5.89

Non-JCAHO-Accredited 0.52 0.30 – 0.91

For Profit Status 0.49 0.27 – 0.88

Large Size as Measured by 3.16 1.72 – 5.83
Total Number of Visits”

Low % Nursing Visits* 1.67 0.97 – 2.88

Short Duration of Licensure 1.35 0.74 – 2.49
in Years”

* Determined by median split.
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Appendix A

Author’s Note

Alternatives for Thesis Research

This thesis project entailed a secondary data analysis. The sample was selected as part of

an earlier project, a study conducted by UCSF researchers (including Marion Gillen,

thesis chairperson) in cooperation with the California Department of Health Services

(CDHS) to look at various outcomes of the revised California Bloodborne Pathogens

Standard in several settings. The home health survey data had already been collected, but

the records had not been matched to OSHPD data nor analyzed. The matching and data

cleaning was a large, complicated undertaking that constituted a very time-intensive part

of the project. A statistician who was involved with the prior study of hospital data acted

as a paid consultant in this study. He assisted in determining optimal methods, calculating

rates, and running models. In conformance with Alternative D of the Thesis Guidelines,

this thesis is written in the form of a manuscript submitted to Nursing Research for

publication.

Human Subjects Approval

The Committee on Human Research (CHR) of UCSF, the DHHS Committee for the

Protection of Human Subjects, and the holding Department of Health and Human

Services Multiple Project Assurance #M-1169 reviewed and approved the application for

the original study to involve humans as research subjects. The approval was reactivated

07/20/05 (number H8668-16574-06) so that the data analysis for this study could be

performed.
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Appendix B

SCHOOL OF NURSING
UNIversity of CALIFokNIA SAN FRANcisco
BLOODBORNE PATHOGENS STANDARD PROJECT

Sharps Injuries:
California Health Care Facilities and Agencies

Please complete the table below for your facility for the calendar years 1997-2001. If you are not sure of
an answer, please give us your best estimate.

Please report only injuries involving sharps
Number of Sharps Injuries contaminated with blood or body fluids

For the calendar year, please provide the 1997 1998 1999 2000 2001
following estimates

1. Total Number of Reported Sharps Injuries
from all types of needles and devices, such as
Syringes with needles, suture needles, lancets,

| etC

2. Number of Sharps Injuries in Registered
Nurses, (RNs)

3. Number of Sharps Injuries in
Licensed Vocational Nurses, (LVNs)

Number of Employees The section below is optional. If FTE Numbers
are not readily available please disregard.

4. Number of full-time equivalent (FTE)
Registered Nurses, (RNs) on your staff
during each calendar year.

5. Number of full-time equivalent (FTE)
Licensed Vocational Nurses, (LVNs) on
your staff during each calendar year.

Please use the Business Reply Envelope provided, or:

•Mail directly to: Marion Gillen, Project Director oate Due: March 8, 2002
UCSF School of Nursing
Department of Community Health Systems
UCSF Box 0608/2 Koret Way
San Francisco, CA 94143-0608

inf tion: (51
-•Or Fax to: (510) 622-4310 For more information; (510) 622–4356

:
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