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Using Formative Research to Design an Epidemiologic Survey:
The North Carolina Study of Home Care and Hospice Nurses
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OBJECTIVES: Formative research can serve as a means of obtaining important information for designing an
epidemiologic study, but descriptions of this approach in the epidemiologic literature are lacking. The objective
of this paper is to describe the use of three formative research techniques in designing a survey of home care
and hospice nurses.

METHODS: We conducted two focus groups, seven key informant interviews, and approximately fifteen hours
of direct observation among home care and hospice nurses recruited by word of mouth in North Carolina in
2006.

RESULTS: We used information obtained from the formative research to decide which survey design would
likely be most successful with this population (mail survey, as opposed to Internet survey or in-person inter-
views), which measure to use for the denominator of the blood exposure incidence rates (number of visits, as
opposed to patient-time), and which items and response options to include in the questionnaire, as well as to
identify specific survey techniques that would likely increase the response rate (emphasizing the regional focus
of the study; sending the questionnaire to the home address).

CONCLUSION: When particular information for planning a study is unavailable from the literature or the in-

vestigator’s experience, formative research can be an effective means of obtaining that information.
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INTRODUCTION

Nurses who provide care in the home are at risk of infection
with human immunodeficiency virus (HIV), hepatitis B virus
(HBV), and hepatitis C virus (HCV) from blood exposure brou-
ght about by needlestick, blood contact with the mucous mem-
branes of the eyes, nose, and mouth, or blood contact with non-
intact skin. This issue is important because the population is lar-
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ge (over 130,000 nurses worked in home care/hospice in the
United States in 2009) and expected to grow as home care/hos-
pice expands [1]. In order to gain information for preventing
blood exposure in this population, a survey was conducted am-
ong home care/hospice nurses in the state of North Carolina.
This paper describes the formative research that was conducted
as part of the planning phase for that survey.

Epidemiologists generally rely on familiarity with the study
population, based on the investigator’s experience and guid-
ance from the literature, to select the best recruitment and data
collection methods for a particular study. However, in the ab-
sence of sufficient prior knowledge from these sources, forma-
tive research can provide information on how a particular pop-
ulation is likely to respond to alternative methods of recruit-
ment and data collection [2]. Additionally, formative research
can be used to inform the design of the data collection instru-
ments [3-8].

Formative research methods are commonly applied in other
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research disciplines [9-13], but they are rarely included in epi-
demiologic study reports [14]. Although their use by epidemi-
ologists may be greater than these reports indicate, descriptions
of how to use formative research for the above purposes are
lacking in the epidemiologic literature [15,16]. The purpose of
this paper is to describe the use of three formative research tech-
niques, i.e., focus groups, key informant interviews, and direct
observation, in designing the survey of home care and hospice
nurses.

The North Carolina Study of Home Care and Hospice Nurs-
es, conducted in 2006, was a mail survey of factors related to
occupational blood exposure in this population [17]. The specif-
ic aims of the study were to estimate incidence rates of blood
exposure, identify risk factors for blood exposure, and quantify
the availability and use of personal protective equipment and
medical safety devices (provision of which is intended to pre-
vent blood exposure). The only comparable previous popula-
tion survey of non-hospital health care workers was a national
study of paramedics conducted by our team [18]. Our prelimi-
nary investigation for the nurses study suggested that factors re-
lated to blood exposure, as suggested by the types of medical
care provided and the characteristics of the work environment
[19,20], would be different for the nurses compared to para-
medics, although there would be some overlap. Similarly, differ-
ences between the two study populations—paramedics vs. reg-
istered nurses, national vs. state target populations, younger
males with less professional experience (paramedics) vs. older
females with more experience (nurses), considerable unstruc-
tured time at work between calls (i.e., for paramedics to respond
to the survey) vs. little or no free time during work hours (nur-
ses)—suggested that different factors would influence participa-
tion in the study of nurses compared to the earlier study of para-
medics.

Given the need to better understand the above aspects of the
study population before finalizing the study design and the un-
availability of this information from other sources, we conduct-
ed formative research to guide the planning of the survey. The
objectives of the formative research were to 1) inform the de-
velopment of selected questionnaire items and response op-
tions, 2) determine the best method of data collection (mail,
telephone, or Internet-based survey or in-person interviews),
and 3) identify barriers, incentives, and motivations that would
affect participation in the study. The application of these tech-
niques and what was learned are described below.

MATERIALS AND METHODS

Home care and hospice nurses from the four types of home
care or hospice agencies (i.e., hospital-based, private freestand-

ing, health department, and hospice) that operate in North Car-
olina, a largely rural state in the southeastern United States, were
recruited to participate in the formative research. Because a
statistically representative sample is not needed for formative
research, convenience samples were used. One of the investiga-
tors (Lyden JT) called the home nursing coordinators of various
agencies, who were unfamiliar with the study and the study
team, and explained the purpose of the focus group, key infor-
mant interview, or direct observation (depending on which one
was being recruited for) and the type of participants needed.
The home nursing coordinator then recruited the participants.
No structured selection process was followed in choosing the
agencies to contact; however, different types of agencies were
contacted to ensure participation from home care and hospice
nurses from the four types of agencies listed above. For exam-
ple, one agency was contacted through a friend who knew the
nursing coordinator.

Because the survey would be restricted to nurses who were
registered nurses (RNs), the formative research was likewise re-
stricted to RNs. In addition, the formative research participants
were all white middle-aged females with several years’ experi-
ence in home nursing (although only the experience was speci-
fied to the nursing coordinators as a selection criterion). This re-
flects the characteristics of the survey target population, which
was predominantly white (89%) females (95%) aged 36-55
years (62%) [17]. All participants were given a $25 (key infor
mant interview and direct observation) or $50 (focus group)
gift card. Participants were assured that their participation was
voluntary and confidential. This study was approved by the Insti-
tutional Review Board (IRB) of Weber State University.

Focus groups

We conducted two focus groups [21], one in a rural area and
one in an urban area, to obtain information on the feasibility of
alternative data collection methods (Objective 2) and barriers
and incentives to participation in the study (Objective 3). One
focus group had five participants and the other had nine partic-
ipants. All participants were nurses who conducted home visits,
as opposed to supervisors, shift managers, or administrators. In
accordance with human subjects protection criteria, signed in-
formed consent was not obtained because it would have consti-
tuted the only record of the participants’ identity.

One of the authors (Lyden JT), a trained focus group modera-
tor, facilitated all focus group discussions while a co-moderator
took notes. Each session lasted approximately 60 minutes. The
discussions were audio recorded.

Key informant interviews
We conducted key informant interviews [21] with seven nurs-
es to inform development of questionnaire items and response
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options (Objective 1). All of the participants had at least 10 years
experience in home care/hospice. At the time of the interviews,
some of the participants were mangers of nurses who made
home visits. At least one key informant was from each of the
four types of home care/hospice agencies listed above. All inter-

views were conducted by one of the authors (Lyden JT). Inter-
views lasted 60 to 90 minutes each. The nurses who participat-
ed in the key informant interviews did not participate in the fo-
cus groups. The questions addressed in the key informant inter-
views are given inTable 1.

Table 1. Information gained from key informant interviews and direct observation for designing the questionnaire, North Carolina Study of

Home Care and Hospice Nurses, 2006

General questionnaire item and selected
questions from the key informant interviews
and direct observation

What we learned

Specific questionnaire items and response
options based on this information*

Routes of occupational blood exposure relevant
to home care/hospice nurses
What are the ways in which home care nurses
become exposed to patient's blood?

Denominator for incidence rates

How many hours did you work last week?

How many patients do you generally visit per
week, per day?

How many home visits do you make each
day?

How many patients do you see during a home
visit?

Does the number of patients you visit per
week fluctuate?

If so, what causes this fluctuation?

How would you calculate the number of
patients you visited last week?

Could you tell me the amount of time you
spent (in minutes) with each patient last
week?

Types of skilled nursing procedures performed

What types of skilled nursing procedures do
you routinely perform during home visits?

Could you tell me the specific number and
type of procedures you performed yester-
day? How about last week?

Would this information be difficult to obtain?

Availability and use of personal protective equip-
ment and safety-engineered medical devices
Can you list the different types of personal
protective equipment that home care

nurses use during a visit?

Can you list the different safety-engineered
medical devices that you use?

Needlesticks, blood on non-intact skin, and blood  During the last 12 months, how many times...

in eyes, nose, or mouth. Other routes of expo-
sure (which are relevant for some health care
workers) are not relevant for this population.

Nurses make 20-35 visits per week, 3-6 visits per
day. One patient is seen at each visit. Nurses
could not recall the number of patients they
visited last week.

To calculate the number of patients visited last
week, nurses would have to review their clinical
notes. They would not be willing to do this for
the survey.

Nurses could not remember the amount of time
they spent with each patient last week.

There is seasonal variation in number of visits
made.

Nurses suggested asking about a typical week
instead of the previous week.

Skilled medical procedures routinely performed
include wound care, IV therapy, injections,
phlebotomy, ostomy care, and catheter care.

Nurses could report the specific number and
types of procedures they performed yesterday
and last week.

It would be easier for nurses to report on the
specific number and types of procedures they
performed yesterday compared to last week.

Personal protective equipment used by home
care/hospice nurses includes gloves, different
types of masks, and fluid impermeable gowns.

Safety devices used are shielded winged steel
needle, retracting lancet, safety syringe, hinged

...did you get patients’ blood or body fluid
containing visible blood in your eyes, nose,
or mouth? (Q35)

...were you stuck by a needlle or lancet after it
had been used on a patient? (Q36)

...did you get patient’s blood or body fluid
containing visible blood on your non-intact
skin? (Q44)

Number of visits was selected as the denominator.
[tems to gather information for calculating the
average number of visits in the past year were:

Currently, how many home visits do you make

in a typical week?(Q9)

Last summer, how many home visits did you

make in a typical week?(Q10)

Last winter, how many home visits did you

make in a typical week?(Q11)

Approximately how many times per week do you
perform the following procedures in the home?
(Q13)

Procedures listed were those identified during
the key informant interviews and direct
observations.

How often does your agency provide you with the
following equipment? (Q15)

For the following scenarios involving use of PPE,
please indicate why each event occurred:
(Q26-Q30)

Types of PPE listed in the questionnaire were
those identified during the key informant
interviews and observations.

How often does your agency provide you with the
following safety-devices? (Q16)

cap or shielded straight needle, and hinged cap  Questions based on five scenarios related to use

blood tube holder.

of safety devices. (Q17-Q22)
Devices listed in the questionnaire were those
identified during the key informant interviews
and direct observations.

*The questionnaire item number is given in parentheses.
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Direct observation

We conducted direct observation (also called shadowing) [22]
to inform development of questionnaire items and response
options (Objective 1). Three nurses, one each from a hospice
agency, a county health department, and a private freestanding
agency, participated. One of the authors (Lyden JT) accompa-
nied the nurses on their respective shifts (approximately 4-6
hours each) to directly observe their work environment and ac-
tivities. Eight home visits were observed. The visits were con-
ducted in rural, urban, and suburban homes and lasted 20 to
55 minutes each.

RESULTS

Objective 1: Questionnaire items and response options

We used information obtained from key informant interviews
and direct observation to formulate questions and response op-
tions for the survey instrument. The specific issues that were ad-
dressed by the formative research were 1) which routes of blood
exposure are relevant for this population; 2) which measures
for the denominator of the incidence rates are feasible to obtain
in this study; 3) which skilled medical procedures are routinely
performed by this population; and 4) which types of personal
protective equipment and safety-engineered medical devices
are relevant for this population.

As shown in Table 1, the formative research found that needle-
stick, blood on non-intact skin, and blood in eyes, nose, or mou-
th are the three routes of blood exposure that are relevant for
this population and that number of visits in a typical week, av-
eraged over different seasons, was the denominator measure
that was feasible to obtain for the survey. In addition, the skilled
medical procedures that are routinely performed in home care/
hospice nursing and the types of personal protective equipment
and safety-engineered medical devices that are relevant for this
population were identified. The questionnaire that was devel-
oped from this information and subsequently used in the sur-
vey can be viewed at http://www.sra.com/nchhnquestionnaire/.

Objective 2: Determine the best method of data
collection for the home care and hospice nurse
population

Four different methods of data collection were presented to
the focus groups for their reactions.

Telephone survey

All of the focus group participants thought that a telephone
survey would be unacceptable because it would have to be com-
pleted during non-work hours. Many participants indicated that
they did not want to be disturbed in the evening by a telephone

survey. Nurses consistently mentioned that they were very busy
and had little or no “free-time.” When asked their initial thou-
ghts about a telephone survey, responses included, “I would
hang up”, “I don’t answer calls from numbers that I don’t rec-
ognize”, “No, no, not a phone survey”, and “There is never a
good time to reach us.”

In-person interviews

Focus group participants unanimously agreed that in-person
interviews were impractical for this survey. Nurses would not
feel safe being interviewed in their homes. Similarly, they would
not want to be interviewed at their workplaces out of concern
that their employers would hear their blood exposure informa-
tion. Home care/hospice nurses are required to report occupa-
tional blood exposures to their employers, but they do not al-
ways do so. They did not want their employers learning of un-
reported exposures through interviews conduced at the work-
place.

Internet survey

Many of the participants did not have Internet access or were
not interested in completing a questionnaire online. Many par
ticipants did not know how to use the Internet or computers.
These responses perhaps reflect the lack of Internet access in
some rural areas and the age of the participants, many of whom
may have been practicing in their profession for some years be-
fore computerized work practices were introduced. Participants
were also concerned about the security of data transmitted over
the Internet.

Mail survey

Focus group participants consistently agreed that a mail sur-
vey would be the best method of data collection. Participants
indicated that a mail survey would allow the nurses to complete
the questionnaire at a time of their choosing. Furthermore, nur-
ses suggested mailing the survey to the home addresses. One
nurse said, “I don’t check my mailbox at work.” Additionally,
mailing surveys to the home addresses would alleviate their con-
cerns about their employers learning of unreported blood ex-
posures.

Objective 3: Barriers, incentives, and motivations for
participating in the study
Barriers

Focus group participants consistently mentioned two barriers
to participation, lack of time and concern about the confidenti-
ality of their exposure data. To address these barriers, partici-
pants suggested using a mail survey sent to the home address.
Nurses were not concerned about the research team knowing
their exposure status. However, the nurses told us explicitly not
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to ask the name of their employer.

Incentives

Nurses suggested that the inclusion of an incentive would in-
crease participation in the study. All nurses agreed that an in-
centive should be included with the questionnaire. The most
frequently mentioned incentive was cash; however, non-cash
incentives were also suggested. The monetary value of the sug-
gested incentive ranged from a dollar to thousands of dollars
(for example, a luxury item such as a vacation trip or a vehicle,
that would be awarded to one of the survey participants by lot-

tery).

Motivations

Participants identified numerous factors that would motivate
nurses to participate in the study, including empowerment, the
potential for drawing attention to the issue of occupational blood
exposure, and the hope that the results would reduce future ex-
posures. In addition, the study would bring recognition to North
Carolina home care and hospice nurses. Many nurses indicated
that the regional focus of the study was appealing. One nurse
said, “It is great that information will be gathered on our state.”
The nurses noted that the appearance of the mail survey mate-
rials (outgoing envelope, cover letter, questionnaire layout and
cover, and return envelope) would affect the perceived credibil-
ity of the study. The mail survey packet should not appear to be
direct marketing materials.

Participants suggested that the survey be easy to read, include
space to write comments, easy to follow, and be no more than
two pages in length. Participants identified the purpose of the
study, length of time to complete the survey, topic being stud-
ied, and number of nurse participants as issues that they would
use to determine participation.

Table 2 presents selected questions from the focus group mo-
derator’s guide that addressed Objective 3.

DISCUSSION

For researchers who are unfamiliar with their study popula-
tion, formative research provides a means of gaining informa-
tion with which to design the recruitment and data collection
phases of the study. We described the use of this approach and
its contribution to the design a survey of home care and hos-
pice nurses.

Major study design issues

The question of which data collection method will be most
effective in achieving study objectives depends, to a large ex-
tent, on characteristics that are particular to the specific popula-

Table 2. Selected questions from the focus group moderator's guide
regarding barriers, incentives, and motivations for participating in
the survey, North Carolina Study of Home Care and Hospice Nurs-
es, 2006

Issue Questions

Barriers Can you think of any reasons why a home care nurse would
not participate in this study?

How can we address these reasons?

Do you think a nurse would feel comfortable answering
these questions honestly?

What types of incentives do you think would encourage a
nurse to participate in the study?

What are some of the reasons a study like this might be
important to nurses?

Why might a home care nurse be motivated to participate
in this study?

Incentives

Motivations

tion being studied. We did not find any published studies of
home care/hospice nurses that suggested how our population
would respond to any of the different methods of data collec-
tion available to us. Our a priori preference was to conduct ei-
ther an Internet or interview (in-person) survey. If we had pro-
ceeded with that plan, we would have learned in the pilot study
that it was not feasible. By obtaining this crucial information in
the formative research phase, we avoided the substantially grea-
ter cost and delay of having to redesign the survey following
the pilot study. Furthermore, after such an ill-fated pilot study,
we still would not have known which study design might work
for this population. However, based on the information gained
in the formative research, we implemented the study as a mail
survey [17].

Secondly, we needed to determine the most appropriate de-
nominator for calculating blood exposure incidence rates. This
depended in part on the information that the study population
would be able and willing to provide. In the previous survey of
paramedics, we used number of patients and number of calls
(analogous to number of visits for home care/hospice nurses) as
denominators for the blood exposure incidence rates [18]. How-
ever, because of the widely varying duration of home visits, we
initially thought that patient-time would be a more appropriate
denominator for incidence rates among home care and hospice
nurses. From the formative research, we learned that we could
not obtain information on the amount of time spent with each
patient, but we could obtain the number of visits in a fixed time
period. We also learned that, contrary to the paramedic survey,
it was unnecessary to ask about the number of patients seen at
each visit because only one patient is seen per visit. Based on
this information, we selected number of visits as the denomina-
tor [17].
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Questionnaire items

The objectives of the survey required asking several questions
for each of the relevant routes of occupational blood exposure.
There are five possible routes [18]. However, through the for-
mative research we learned that only three of these routes (i.e.,
needlesticks, blood on non-intact skin, and blood in eyes, nose,
and mouth) are relevant in home care/hospice. This allowed us
to have a shorter and more pertinent survey instrument.

Similarly, through the formative research we learned which
skilled nursing procedures, types of personal protective equip-
ment, and types of safety devices to include as response options
in the questionnaire.

Maximizing response rate

Various techniques are available for increasing survey respon-
se rates, but the ones that will be most effective for a particular
study are, in part, specific to the population being recruited [23].
For example, the factors identified by the nurses as likely to mo-
tivate increased participation in the study are consistent with
the general survey research literature [24]. However, the knowl-
edge that, for this particular population, the regional (North Ca-
rolina) nature of the study was a salient feature that could be
used to increase participation [25] was available to us only thr-
ough the formative research. As a result, we included “North
Carolina” in the study name, which appeared on the return ad-
dress of the survey envelope. We also designed a study logo that
incorporated the distinctive outline of the state. This logo ap-
peared on the envelope, cover letter, questionnaire, and incen-
tive (a magnet).

Departures from the formative research findings

There were two suggestions from the formative research that
we did not follow. Nurses indicated that the questionnaire should
be limited to two pages to achieve a reasonable response rate.
We could not meet the study objectives with a two-page ques-
tionnaire. The final questionnaire was nine pages.

Secondly, the nurses advised against asking the name of the
agency at which the respondent worked. However, we consid-
ered this important information. We included that question in
the instrument, and it was subsequently answered by 98 per-
cent of respondents. We do not know whether inclusion of that
item reduced participation in the survey. The overall adjusted
response rate was 69 percent [17].

Formative research can be an effective tool for designing po-
pulation studies. It can provide basic information about the study
population that is lacking from the literature and the investiga-
tor’s experience. In our study of occupational blood exposure
among home care and hospice nurses, we used formative re-
search to identify the routes of blood exposure, medical proce-
dures, and types of personal protective equipment and safety

medical devices that were relevant for this population. This in-
formation is likely generalizable to other populations of home
care and hospice nurses.

Even when the investigator is familiar with the population in
general, formative research can provide information on critical
factors that are specific to the particular population being stud-
ied. For these factors, the results of our study may not be gen-
eralizable to other populations. We learned from the formative
research that highlighting the regional focus of the study would
likely increase participation. In addition, we learned that the
study design preferred by the investigators, an Internet or inter-
view survey, would have had low participation. If we had not
learned that until the pilot study, time and resources that were
needed for implementing the survey would have gone instead
to redesigning it, severely impinging upon the success of the
project. Overall, the information gained from the formative re-
search was a critical factor in the success of the study.
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