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Abstract
High-rise (HR) building fires remain a tragic cause of preventable injury and death in the United States. Recent incidences of

HR building fires have served as high-profile reminders of the persistent threat that HR fires pose to public health. Fire safety

is an important aspect of household emergency preparedness addressed by community/public health nurses (C/PHNs). This

study aimed to address a gap in the literature regarding C/PHNs’ awareness of fire safety for people and families who reside in

HR buildings. A descriptive qualitative study using key-informant and focus group interviews was conducted involving C/PHNs

(n = 19) in Honolulu, Hawaii. Qualitative data analysis revealed three main themes related to this issue: (1) C/PHN awareness

of HR fire safety issues, (2) C/PHN perceived barriers for HR building occupant fire safety, and (3) C/PHN suggested strategies

to address HR fire safety for occupants. Findings highlight how more needs to be done to assure that C/PHNs are adequately

prepared to work with occupants of residential HR buildings on matters related to fire safety.
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High-rise (HR) building fires remain a tragic cause of pre-
ventable injury and death in the United States. In recent
years, cities such as New York City, Minneapolis, Los
Angeles, and Honolulu have experienced tragedy due to
deadly residential HR fires. These incidences serve as high-
profile reminders of the persistent threat that HR fires pose
to public health. HR buildings are defined as buildings
greater than 75 feet (23 m) in height from the ground level
to the highest floor. Across the United States, an estimated
14,500 fires occurred in HR buildings between 2009 and
2013, resulting in an annual average of 40 civilian deaths
and 520 injuries. The majority of these fires (62%) occurred
in apartments and other multi-family housing (Ahrens,
2016). HR fire safety has emerged as an important public
health issue due to key demographic and environmental
trends. First, the proportion of people in the United States
living in urban areas has been steadily increasing decade
over decade. This demographic shift of the population
away from rural settings and concentration in urban areas
has led to an estimated 82.45% of the total U.S. population
living in urban settings in 2019, compared with 79.05% in
the year 2000 (World Bank, n.d.). The explosive growth of

cities has resulted in an unprecedented number of people
living in high-density housing settings, such as HR buildings.
Second, the number of disasters affecting urban areas is
trending upward as more people become urban dwellers
(United Nations, 2015). HR buildings subjected to various
natural and manmade hazards may sustain damage, leading
to the incapacitation of building operations, and partial or
complete building collapse (Kodur et al., 2019). Fire is a
serious hazard for HR buildings that can threaten the safety
of its inhabitants. Many cities in the United States have a
large number of aging residential HR buildings that were
built before fire safety codes began requiring fire sprinklers
and advanced alarm systems. In many municipalities, these
structures are not always retrofitted to the current standard,
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Hawaii at Mānoa, 2528 McCarthy Mall Webster Hall 401, Honolulu,

HI 96822, USA.

Email: glauberm@hawaii.edu

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution

of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/en-

us/nam/open-access-at-sage).

Original Research Article

SAGE Open Nursing

Volume 7: 1–9

© The Author(s) 2021

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/23779608211040597

journals.sagepub.com/home/son

https://orcid.org/0000-0002-5018-4851
mailto:glauberm@hawaii.edu
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/son


leaving residents who live in these buildings at a greater risk
for injury or death during a building fire.

Undertaking proper fire safety precautions is important for
mitigating the impact that fire hazards have on individuals,
households, and building communities. Fire safety involves
preventing or reducing the likelihood of a fire resulting in
death, injury, or property damage (Kodur et al., 2019). An
important element of fire safety is ensuring building occu-
pants adopt behaviors to prevent situations that are most
likely to cause fires, such as maintaining fire safety equip-
ment (such as fire extinguishers or smoke alarms) and prac-
ticing fire escape plans to prepare themselves for
emergency evacuation (Ready.gov, n.d.). Fire safety behav-
iors of HR residents are influenced by various individual
and organizational or communal factors (Gerges et al.,
2018). Greater uptake of fire safety and emergency prepared-
ness behaviors have the potential to save lives in the event of
a HR fire.

Community/public health nurses (C/PHNs) have sought
ways to better prepare households and communities for
various types of emergencies, and have recognized the
importance of greater research in the areas of emergency pre-
paredness (ACHNE, 2010). Fire safety is one important
aspect of household emergency preparedness addressed by
C/PHNs. Successful household fire safety interventions
involving nurses have included the development of resident
fire safety checklists, home fire safety inspections, and instal-
lation of smoke detectors (Lehna et al., 2014, 2015a, 2015b;
Omaki et al., 2018). Literature regarding C/PHNs’ engage-
ment in fire safety among residential HR building occupants
remains a little explored area, despite the growing population
of HR dwellers across the country at-risk for building fires.
The purpose of this study was to address a gap in the

literature regarding C/PHNs’ awareness of residential HR
fire safety issues.

Methods
This research study used a descriptive qualitative approach to
inquiry using key informant and focus group interviews. This
qualitative approach was appropriate since little is currently
known about C/PHNs’ awareness of residential HR occupant
fire safety issues. The study aimed to answer the following
research questions:

1. What is the level of awareness of residential HR fire
safety issues among C/PHNs?

2. What current practices and future intentions do C/PHNs
have for preparing clients who live in HR buildings for
fires or other building emergencies?

Participants and Sampling
A convenience sample of C/PHNs was recruited for partici-
pation in this study. The criteria for inclusion in the study
included being a currently practicing C/PHN on the island
of Oahu, in the State of Hawaii at the time of the study. An
email explaining the study was sent to the representatives
of community/public health nursing agencies to invite them
to participate in the study. Agencies contacted were those
located in geographical areas with high concentrations of res-
idential HR buildings that provide services to clients/families
living in HR buildings. The University of Hawaii Human
Research Protection Program reviewed and approved this
project as exempt.

Data Collection Procedures
A nine-question sociodemographic questionnaire was used to
collect descriptive demographic data from study participants.
An eight-question semi-structured interview guide (Table 1)
was developed based on the theory of planned behavior
(Ajzen, 1991). Both the socio-demographic questionnaire
and interview guide were refined with input from HR build-
ing fire safety experts for appropriateness and validity before
their use. Qualitative data were collected via one key infor-
mant interview and three focus group interviews. The key
informant interview was conducted first. Findings from the
key informant interviews informed refinement of the focus
group interview guide. All data collection sessions were con-
ducted in-person at the C/PHNs’ place of employment for
convenience of the participants. Locations included an occu-
pational health clinic, two community health centers, and a
public health nursing office. Each interview lasted approxi-
mately 30–60 min. The order of questions followed the semi-
structured interview guide with probing follow-up questions.
Two researchers participated in each session: one researcher

Table 1. Interview Guide Questions.

•What are your thoughts about fire safety in residential high-rise

apartment buildings?

• What do you know about what causes a fire in residential

high-rise buildings?

•What training have you received regarding educating clients on

high-rise fire safety?

• Have you ever educated clients who live in high-rise buildings

about fire safety and evacuation preparedness? If so, would

you describe this experience?

• How would you describe fire safety among your clients who

live in high-rise buildings?

• How would you describe the building staff/management level of

preparedness for fires or building evacuations in buildings

where your clients live?

• What are some things you believe that make it easier for your

clients who live in high-rise buildings to take actions related to

fire safety?

•What are some things that make it difficult for your clients who

live in high-rise buildings to take actions related to fire safety?
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asked questions, another researcher took handwritten notes
on a large notepad visible to participants. As a form of
member checking, one researcher would read back handwrit-
ten notes to participants periodically during the interview to
confirm that what was stated was accurately noted. Each
interview was recorded with a digital voice recorder and
later transcribed verbatim. Researchers conducted focus
groups with different participants until data saturation was
reached.

Data Analysis
Socio-demographic data were entered into MS Excel to calcu-
late descriptive statistics of the sample. Interview transcripts
were analyzed using qualitative content analysis (Graneheim
& Lundman, 2004; Hsieh & Shannon, 2005). Two researchers
concurrently and independently read and reread transcripts and
handwritten notes to conduct initial coding. Researchers then
met to compare codes. Differences in coding were discussed
and mutually resolved. Initial codes were combined into cate-
gories that reflected emergent themes. Transcripts were again
reviewed to validate the codes and categories. (Graneheim &
Lundman, 2004).

Results

Participant Characteristics
Nineteen (N = 19) C/PHNs participated in the study
(Table 2). All were female and nearly all had a bachelor’s
degree or higher (n = 18, 95%). The majority (n = 11,
69%) were aged 25–39 and had worked as a C/PHN for 5
years or less. Participants’ nursing practice settings varied,
including an occupational health clinic, community health
center, school health clinic, and public health nursing.
Participant roles included public health nurses (PHNs), care
coordinators, school, and occupational health nurses. The

sample included a mix of generalist RNs as well as advanced
practice registered nurses (APRNs). All participants worked
in agencies that serve urban Honolulu, the area with the
greatest density of HR buildings in the state.

Participants’ experience related to HR building fire safety
is summarized in Table 3. While none of the participants cur-
rently lived in a HR building, over half (n = 12, 63%) had
lived in one in the past. Four (21%) had experience evacuat-
ing from a HR building. While nearly three-quarters (n = 13,
72%) of the participants reported feeling concern regarding
their clients’ HR fire safety, only about a quarter (n = 5,
26%) had ever discussed fire safety with their clients.
One-quarter (n = 4, 24%) reported that a HR fire had
occurred in their district. Participants shared the types of
emergency preparedness training they had received, summar-
ized in Table 4.

Three major themes emerged from the qualitative data: (1)
C/PHN awareness of HR fire safety issues, (2) C/PHN per-
ceived barriers for HR building occupant fire safety, and
(3) C/PHN suggested strategies to address HR fire safety
for occupants. Themes and subthemes are summarized in
Table 5.

C/PHN Awareness of HR Fire Safety Issues
It was generally noted that fire safety is an important topic for
C/PHNs to engage in with clients living in HR buildings. For

Table 2. Characteristics of Study Participantsa.

n (%) n (%)

Sex Age (years; n = 16)b

Male 0 (0) 25–39 11 (69)

Female 19 (100) 40–64 4 (25)

65+ 1 (6)

Highest education completed Years worked as C/
PHN (n = 16)c

Associate 1 (5) ≤1 6 (38)

Bachelor 10 (53) 2–5 5 (31)

Graduate 8 (42) 6–9 2 (13)

≥10 3 (19)

Note. C/PHN = community/public health nurse.
aTotal of 19 study participants.
bThree participants declined to answer.
cThree participants declined to answer.

Table 3. Personal and Occupational Experience Related to

High-Rise (HR) Building Fire Safety.

YES NO

n (%) n (%)

Personal experience related to HR
fire safety and EP
Do you live in a HR building? 0 (0) 19 (100)

Have you ever had to evacuate from a

HR building?

4 (21) 15 (79)

Have you had any training or experience

in EP or fire safety?

16 (84) 3 (16)

Occupational experience related to
HR fire safety
Have you ever worked with clients who

live in HR buildings?

12 (63) 7 (37)

Have you ever discussed fire safety with

clients who live in HR buildings?

5 (26) 14 (74)

Have you ever felt concern regarding fire

safety of residents of HR buildings in

your district/neighborhood? (n = 18)a

13 (68) 5 (26)

Has there ever been a fire in a residential

HR building in the area that you work/

your district? (n = 17)b

4 (24) 13 (76)

Note. HR = high-rise; EP = emergency preparedness.
aOne participant declined to answer.
bTwo participants wrote “unknown.”
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example, a nurse working as a care coordinator at a commu-
nity health center stated, “It’s especially important for fami-
lies that have medically needy members of the family. In a
condo where we were at… there were several elderly that
can’t get down the stairs.” A PHN also commented, “[HR
fire safety] is related to health and safety for us… For us
[PHNs] the focus is mainly on elderly and emergency pre-
paredness in general.”

All participants were keenly aware of common fire risks
present in their clients’ homes, describing various potential
fire safety hazards they have witnessed or were made
aware of during interactions with clients. Fire hazard risks
were related to infrastructure (faulty electrical wiring or over-
loaded extension cords), unsafe behaviors (cigarette
smoking, unsafe cooking practices, improper use of electrical
appliances, children playing with matches), or other factors.
A major risk for starting kitchen fires mentioned was older
adults with dementia.

While most respondents felt that the topic of HR fire
safety was important, many admitted that it was not some-
thing they thought of regularly. One participant remarked,
“I don’t know if people actually think about [fire safety] on
a regular basis. If there’s a fire … we just kind of assume
that people can find the exit and get themselves out.” An
APRN who works in a school clinic commented, “I definitely
know we have children that live in HR buildings and it’s
never discussed in my setting.” Many remarked that it is
not until a significant event occurs that HR fire safety is dis-
cussed. Multiple participants described the impact that a
major HR building fire had on the public’s general awareness
of HR fire safety. One nurse recalled the incident, which had
resulted in the death of four people, stating, “[HR fire safety]
is not really something people are aware about until some-
thing happens… with what happened with the Marco Polo
[building fire] … until that happened no one was really
aware about evacuation safety.”

While most nurses were aware of general fire safety con-
cerns for households, some nurses noted that they were not
aware of whether or not their clients live in HR buildings,
despite many such buildings being present in the districts
they serve. One nurse commented, “Honestly, it’s not

Table 4. Types of Emergency Preparedness/Fire Safety

Training Received by C/PHNs.

• Point of Distribution (POD) exercise

• Annual fire safety or emergency preparedness training

• Strategic National Stockpile (SNS) training

• Mental health first aid

• American Red Cross shelter training

• Online Relias training

• Evacuation, emergency exit, removal procedures

• Fire extinguisher/safety devices

• School safety

• Nursing conference (NAPNAP)

Table 5. Summary Table of Key Themes and Subthemes.

Key themes Subthemes

C/PHN awareness of HR FS

issues

• C/PHNs can articulate fire risks

in HR building living spaces

• C/PHNs do not routinely engage

in client family planning for FS

(practicing evacuation, smoking

risks, unsafe cooking, improper

use of extension cords)

• C/PHNs do not routinely

address HR occupant

vulnerabilities to fire (in terms

of mobility, low level of FS

knowledge, poor judgment

related to dementia)

• C/PHNs tend to consider HR FS

only after an event occurs

C/PHN perceived barriers for

HR building occupant FS

Personal barriers of clients who

live in HR buildings:

• Low level of education and

knowledge about HR FS and EP

• Financial hardships: cannot

afford to purchase FS supplies

equipment

• Housing instability: frequently

move, so low awareness of

surrounding and low level of

investment in FS in the living unit.

• Mobility, sensory, and mentation

deficits: impede the ability to

evacuate a HR building

• Cultural/linguistic challenges

Communal/environmental

barriers:

• Low level of HR FS among

building management

• Lack of trust for authority,

preventing assistance from

organizations for apartment FS

• Lack of FS building infrastructure

(sprinklers, alarms)

C/PHN suggested strategies to

address HR fire safety for

occupants

• Increase awareness by

discussing FS with clients

• Include FS in general family EP

• FS education programming

• HR building management

building trust with residents will

enhance the receptivity of FS

messaging and programming

• Target FS approach for

vulnerable groups

Note. HR = high-rise; EP = emergency preparedness; FS = fire safety;

C/PHN = community/public health nurse.
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something that we would really ask our patients about. We
ask their address, but not whether they live in a HR building
… unless they bring it up and have concerns about it.” One
APRN asked other members of her focus group, “Has that
ever been a part of your screening? I don’t think I ever
really asked … ‘Do you live in an apartment building or a
house?’ The only time you really ask in primary care is
when you’re asking about how old the building that they
live in is because you’re worried about lead.”

C/PHN Perceived Barriers for HR Building Occupant
Fire Safety
Participants identified a wide variety of factors that stand in
the way of their clients’ fire safety behaviors. The barriers
mentioned were grouped into two categories: personal and
communal/environmental.

Personal Barriers. Low Levels of Education or Knowledge
Regarding Fire Safety: Participants mentioned that many of
the clients have a low level of knowledge about fire safety
and emergency preparedness, and lower levels of education
in general. One APRN mentioned, “there probably isn’t
very much [fire safety] education out there for families … I
would doubt that they have any idea what they should be
thinking. The community I work in is very undereducated.”

Financial Hardships and Housing Instability: Nurses
mentioned thatmany of their clients experience financial bar-
riers that may stand in the way of purchasing or maintaining
fire safety equipment such as smoke alarms or fire extin-
guishers. Instability in housing was also mentioned as a
barrier to fire safety. For example, one RN noted that “some-
times our patients don’t have a stable home … they go from
home to home. And with that comes a challenge … they
don’t even know where they’re going to sleep that night.”

Persons With Mobility or Sensory Deficits: Many partici-
pants identified how mobility or sensory deficits pose chal-
lenging barriers for their clients to practice fire safety
behaviors. Examples included older adults, patients in wheel-
chairs, those with vision or hearing deficits, chronic diseases,
and persons using supplemental oxygen, which were noted as
populations of major concern when considering fire safety.
One nurse explained, “Naturally, with our population, its
mobility. It’s the number one thing. I know a lot of our
patients that need assistive devices to get anywhere, or who
don’t have a caregiver or are living alone.” Another nurse
added, “A lot of our patients are wheelchair-bound. A lot
live in public housing, in buildings taller than 7 stories. So
it’s a big struggle for them to even get to an appointment
with their provider. So we have to arrange an ambulance
for them to get home [from an appointment] because they
cannot walk.” A PHN noted, “I have had elderly clients
that either had dementia or were hard of hearing. Quite
frankly, I don’t know if they would be able to hear [the

smoke alarm]. Even when I’m knocking on their door or
ringing the doorbell, sometimes they don’t answer because
they don’t hear it.”

Cultural/Linguistic Barriers: Many nurses recognized
how clients who came from places with different cultural
or linguistic backgrounds experience barriers at a major dis-
advantage in regards to fire safety. Clients who live in house-
holds where English is not the primary language often have
to rely on their children to translate important information.
According to some participants, these households are not
likely to have discussions regarding household fire safety.
“I feel bad for the patients that English is not their first lan-
guage. Most signs or directions are in English … The lan-
guage barrier, that’s number one.” Nurses also remarked on
how cultural differences in the way people live may pose
challenges to household fire safety. One nurse case
manager remarked how many of her clients come from cul-
tures where it is the norm for a large number of people to
live in one home, noting that “There are several intergenera-
tional family members sharing rooms, living in the same
home, sleeping in living rooms, like eight in a one-bedroom
apartment.”

Communal/Environmental Barriers. HR Building Community
Leadership/Management: Many nurses commented on the
importance of building community leadership in regards to
fire safety and emergency preparedness within HR buildings
where their clients live. A PHN noted that building manage-
ment and resident managers have a big role in taking the lead
to help residents with fire safety issues in the building. Where
building management is very proactive, nurses noted greater
levels of overall emergency preparedness knowledge among
residents. Other times, despite intent for improving fire safety
and EP, there is not always a strong follow-through. A PHN
recounted her efforts to engage one of the elderly housing
buildings in her district in emergency planning. “We tried
to do a COOP (Continuity of Operations Plan). They
wanted to do something with fire safety. But every time we
tried… they were busy or something came up. It wasn’t a pri-
ority.” Participants shared how when building leadership is
lacking, the residents are at a disadvantage because overall,
the building community will have less awareness of knowl-
edge or resources available to them regarding fire safety.
This is the situation for some building communities where
their clients live, where there appeared a void of leader-
ship/management involvement in fire safety or EP. One
nurse stated, “Some of the HR buildings don’t have any
staff on site … they just posted ‘don’t use the elevator, go
down the stairs [during an emergency],’ that’s it.”

Lack of Trust in Authority: Nurses noted that some
members of their patient population are wary of letting out-
siders into their homes, which may contribute to unsafe con-
ditions in the home. An APRN noted, “The American Red
Cross will do free smoke alarms… but our patient population
sometimes has friends or family staying with them, and they
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might be in [public] housing, so they don’t want to get in
trouble for breaking the rules. They often are suspicious of
letting any outsiders inside.”

Structural Barriers: Nurses recognized that many HR
buildings in their community lacked safety systems that
protect residents in the event of fires, such as intercom
systems or fire sprinklers. “A lot of HR buildings were
built in the 70s, so they wouldn’t have the mandatory sprin-
kler system in case of a fire. They’re expensive to put in once
it’s already built.” Others noted having observed HR settings
where it is difficult to navigate emergency exit routes. A
community health nurse noted, “If you’re visiting, building
staff don’t tell you… where the fire exit is. And there are
times that you cannot go on a different floor because you
need to get access… you don’t know where is the exit.”

C/PHN Suggested Strategies to Address HR Fire Safety
for Occupants
Participants reflected on what C/PHNs could do to be more
engaged in HR fire safety issues for their clients. Many men-
tioned the need to improve their fire safety habits, noting that
they would discuss fire safety with their household members
following their participation in the study. One CHN suggested
that her clinic increase their awareness of the type of living
environment their patients inhabit. She said, “Something we
can bring back to our clinics when they check into our front
desk when they give their address, the front desk could addi-
tionally ask, ‘Do you live in a high rise?’ That will kind of help
because that will alert the provider or the nurse care coordina-
tors to add it into [their medical record].” Nurses also dis-
cussed developing stronger communal/professional ties with
other agencies to address fire safety. One PHN mentioned
the need to strengthen links with the fire department, stating,
“We don’t really have a relationship with them… we never
did anything about fire safety. We need training too.”

Participants noted that fire safety discussions are often
limited in scope if brought up with clients, and rarely was
included as part of a broader discussion on family emergency
preparedness. One RN stated, “In discussing fire safety with
patients, we only ask ‘Do you have a smoke alarm with
working batteries?’ But beyond that I haven’t really
engaged in a bigger conversation” regarding knowing an
evacuation route or a family reunification plan. An APRN,
noting how clients are unlikely to access fire safety educa-
tional materials commented, “To assume that they have a
fire safety plan, that they know what they can do in an
event of an emergency like that… I think that would be
underestimated. It makes me feel like I should do more in
the area of fire safety education.”

Strategies were suggested regarding how clients living in
HR buildings can enhance fire safety behaviors. At the indi-
vidual household level, participants shared that residents
should seek out more information about fire safety and take

steps to prepare their households for building emergencies.
Examples of actions their clients could take included assem-
bling emergency preparedness kits, family emergency plans,
and talking to their building’s management to learn more
about emergency plans for their building.

At the building community level, participants suggested
that various actions could be taken to improve overall fire
safety behaviors of clients living in HR buildings.
Examples included disseminating fire safety educational
information during building meetings or posting such infor-
mation in public spaces. One nurse commented, “The build-
ing owner or management should send out information to
people either via email or mail, hold monthly or quarterly
meetings, and post signs that remind people about fire
safety escape routes… a couple of times a year because
new people move in, and people forget.” Many nurses sug-
gested that new residents should receive this information
with a building orientation when they first move in that
informs residents about emergency procedures, and locations
of emergency exits, evacuation routes, and meeting places.
Such information should be provided in various languages.
Other actions that buildings could take to encourage fire
safety is to conduct emergency drills quarterly or monthly to
assure that residents know exactly what to do in case of an
actual fire. Nurses also noted that while some buildings main-
tain a list of individuals who would need assistance during an
emergency, not every building has this practice and some that
do, do not keep their lists up to date. Additionally, nurses noted
that building management could work toward maintaining
positive and trusting relationships with clients. This is
because nurses noted that a building’s management team has
a strong influence on the behaviors of its residents. HR build-
ing communities and management could also seek options for
enhancements to building infrastructure to improve resident
safety in older structures, such as the installation of fire sprin-
klers and advanced intercom systems.

Finally, participants suggested changes at the systems level,
such as providing more public education and services, as well as
advocating for public policy changes. One nurse described the
positive impact of public fire safety education programs such
as “fire safety month,” and school fire safety week. Various
methods were described to bolster community education out-
reach efforts, such as TV commercials, pamphlets, and commu-
nity health fairs that provide demonstrations or hands-on
training on how to prevent or put out fires. One PHN noted
that special emphasis should be placed on reaching out to
older community members, stating, “I think the focus should
mainly be on elder and emergency preparedness in general. I
think kids are pretty much covered at the schools. My kids
come home and they have to draw the evacuation plan. We
can work that way with the elderly.” Participants also called
for government policies requiring safety standards and safety
checks to occur on a regular schedule. They felt many of
these practices should be mandated, expressing doubt that if
such practices were not mandated, they would not be done.
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Discussion
A key objective of this research study was to determine the
awareness of residential HR fire safety issues among C/
PHNs. This study found that C/PHNs had a keen awareness
of fire hazard risks faced by their clients. Participants noted
fire hazard risks present within their clients’ homes that are
well described in the literature. Previous studies involving
home health care providers found that multiple types of
home fire hazards are commonly encountered when visiting
clients, such as faulty electrical outlets, smoking with
oxygen in use, and using the stove for heat (Polivka et al.,
2015). This study’s participants expressed a low level of con-
fidence that their clients recognize such risks in their home
settings. This situation may contribute to the fact that many
Americans die or are injured due to HR fires. While more
recent data on HR fire injuries and deaths is not readily avail-
able, between 2009 and 2013, the United States experienced
an annual average of 40 civilian deaths and 520 injuries due
to HR fires (Ahrens, 2016). Results of this research identified
how specific groups in C/PHNs’ client populations are per-
ceived to be at greater risk for injury or death due to fire.
The C/PHNs reported that clients in their community who
are older, have sensory deficits, mobility issues, and/or are
from households with different cultural or linguistic back-
grounds are most vulnerable to fire risk. This is consistent
with findings from other research studies that report that
the risk of death due to fire is spread disproportionately
among specific vulnerable populations. Older adults age 65
years or greater are more likely to die in a fire than the
general population (Gilbert & Butry, 2018; Lehna et al.,
2015a). Persons with mobility impairments, as well as
racial/ethnic minorities also experience a higher proportion
of fire injury and deaths in this country (USFA, 2019). The
disproportionate level of injury and death is avoidable and
highlights this serious health disparity issue.

Common recommendations by emergency preparedness
agencies related to household fire safety include installing
smoke alarms in every level of the home, testing smoke
alarms every month, changing batteries if they are not
working, and creating a fire escape plan that is practiced at
least twice a year (American Red Cross, n.d.; USFA, n.d.).
The reported presence of smoke detectors in homes among
the U.S. population is very high (Wood et al., 2016).
However, oftentimes smoke detectors are not present on
every floor or room, not audible in sleeping areas, or non-
functioning (Gielen et al., 2012; Omaki et al., 2018).
Missing batteries were reported as the most common cause
for non-working smoke-alarms (Ta et al., 2006). Only
about half of U.S. households report the possession of a
family fire escape plan (Wood et al., 2016). However, of
the households that do have fire escape plans, most report
never having practiced the plan (Lehna et al., 2015a,
2017). Findings from this study found that clients of C/
PHNs living in HR buildings encounter various barriers

that prevent them from implementing recommended fire
safety behaviors. These barriers include financial, cultural,
and mobility/sensory deficit issues that may make it difficult
for clients to carry out recommended household fire safety
and emergency preparedness actions on their own.
Addressing these barriers experienced by HR residents
should be incorporated into any planning for fire safety
programs.

The second objective was to determine what current prac-
tices and future intentions that C/PHNs have in regards to
preparing clients who live in HR buildings for fires or
other building emergencies. Despite general recognition of
the risks for fire present in clients’ homes, few participants
of this study had experienced engaging in fire safety educa-
tion with their clients. However, it was noted that more
could and should be done to address this issue with their
clients. Various evidence-based approaches have been
described in the literature regarding C/PHNs engagement
with fire safety topics. For example, a fire alarm installation
program in Maricopa County, Arizona, involving a partner-
ship between a nursing school and fire department resulted
in 94% of homes visited receiving at least one working
smoke alarm at the end of a home visit (Omaki et al.,
2018). This study demonstrated how partnering with home
visiting nurses and fire departments can be successful to
increase the number of vulnerable homes with smoke
alarms. A study in north-central Kentucky found that while
most participants (95%) were able to describe a home
escape plan with two ways out of each room and most had
an emergency place after escape (90%), none of the partici-
pants reported having ever practiced their fire escape plans.
The study described how applying train-the-trainer methods
can be used to improve home fire safety in vulnerable popu-
lations (Lehna et al., 2017). Other studies have shown how
the use of video media as a fire safety educational tool can
be an effective method for improving home fire safety knowl-
edge, behavior, and ability outcomes over time (Lehna et al.,
2014, 2015b). C/PHNs can adapt such community-based fire
safety education programs to incorporate distinct features of
HR building environments.

To facilitate the development of such programs, C/PHNs
can seek to strengthen partnerships with fire departments and
residential HR building management agencies. A simple and
commonly administered approach to home fire safety pro-
grams centers on the distribution and installation of smoke
alarms. This approach has effectively reduced fire-related
deaths and injuries in many types of populations (Istre
et al., 2014; Yellman et al., 2018). Such programs are most
effective when combined with fire safety education,
low-cost or free equipment installations, and lithium battery
alarms (Cooper et al., 2012).

Many C/PHNs in this study suggested systems-level
changes to be made to assure fire safety in HR buildings in
their community. One of the major needs identified is the
installation of fire sprinklers to protect residents and their

Glauberman and Qureshi 7



homes. While all newly built residential HR buildings must
include fire sprinklers, many cities in the United States
have aging residential HR buildings that were built before
fire safety codes requiring fire sprinklers and advanced fire
safety systems. In many municipalities, these structures are
not required to be retrofitted to the current standard,
leaving residents who live in these buildings at a greater
risk for injury or death during a building fire. Some munici-
palities have passed legislation requiring the retrofitting of
some or all HR buildings with sprinklers. Other municipali-
ties have struggled to act, even after a tragedy occurs. In
the wake of a HR fire in a building lacking fire sprinklers
in Minneapolis, the Minnesota Department of Public Safety
(2020) released a report that found that five people who
died could have been saved by fire sprinklers. C/PHNs can
contribute to advocacy efforts by lobbying to achieve safer
health and housing policies related to HR fire safety. The
National Fire Protection Agency (NFPA, n.d.) provides tool-
kits that nurses can use to advocate for policies supporting
fire sprinkler installation.

Limitations
This study was limited by its involvement of a small number of
participants from one U.S. city. Differences may exist in other
locations regarding C/PHN practices, as well as statutes and
policies regulating residential HR buildings. The study
involved assessing C/PHNs awareness of fire safety risks and
perceived barriers faced by clients who live in HR buildings.
Further study should include direct input from clients to deter-
mine if C/PHNs’ perceptions accurately reflect the experiences
of HR building residents. The study used a qualitative descrip-
tive method, which is limited in that it only describes the phe-
nomenon studied, and cannot be generalized to other settings.

Implications for Practice
This study provides valuable knowledge regarding C/PHN
awareness of the fire safety risks and barriers faced among
clients who live in HR buildings. Findings from this study
identify specific populations that experience greater vulner-
ability to HR fires, such as older adults, persons with mobility
or sensory deficits, people who speak languages other than
English, and people who have moved to the United States
from other countries. Perspectives from C/PHNs with expe-
rience serving these populations highlight the ways that
may be magnified for these groups in the event of a HR
fire in their building. Insights gained from this study
provide starting points for developing C/PHN interventions
for improving residential HR occupant fire safety. Such
information may form the basis for future research or pro-
grams to train C/PHNs to more effectively serve their
clients and promote fire safety in residential HR building
communities.

Conclusion
While C/PHNs are very much involved in public education
regarding household and community emergency prepared-
ness efforts, findings from this study suggest that more can
be done to ensure C/PHNs have the knowledge, skills, and
tools to improve fire safety for clients and families who
live in residential HR buildings. C/PHNs in this study were
aware of the fire safety risks and barriers experienced
among HR building occupants. Most participants had felt
concern regarding their clients’ fire safety, but only a small
portion had taken action to address concerns. Further
research on this topic is recommended to inform new tools,
outcome metrics, public education materials, and policies
aimed at improving residential HR building fire safety.
Residential HR fire safety is a public health issue that C/
PHNs should be increasingly concerned with as population
density in urban areas continues to rise in our country and
globally.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding
The authors disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article:

This work was supported by the Association of Community
Health Nursing Educators (ACHNE) under the 2019 Small
Research Grant Award #2.

ORCID iD
Gary Glauberman https://orcid.org/0000-0002-5018-4851

References
Ahrens, M. (2016). High-rise building fires. National Fire

Protection Agency (NFPA). https://www.nfpa.org/-/media/
Files/News-and-Research/Fire-statistics-and-reports/Building-and-
life-safety/oshighrise.pdf

Ajzen, I. (1991). The theory of planned behavior. Organizational
Behavior and Human Decision Processes, 50(2), 179–211.
https://doi.org/10.1016/0749-5978(91)90020-T

American Red Cross. (n.d.). Home fire safety. Retrieved March 17,
2021, from https://www.redcross.org/get-help/how-to-prepare-
for-emergencies/types-of-emergencies/fire.html

Association of Community Health Nursing Educators (ACHNE)
Research Committee (2010). Research priorities for public
health nursing. Public Health Nursing (Boston, Mass.), 27(1),
94–100. https://doi.org/10.1111/j.1525-1446.2009.00831.x

Cooper, N. J., Kendrick, D., Achana, F., Dhiman, P., He, Z., Wynn,
P., Le Cozannet, E., Saramago, P., & Sutton, A. J. (2012).
Network meta-analysis to evaluate the effectiveness of interven-
tions to increase the uptake of smoke alarms. Epidemiologic
Reviews, 34(1), 32–45. https://doi.org/10.1093/epirev/mxr015

Gerges, M., Penn, S., Moore, D., Boothman, C., & Liyanage, C.
(2018). Multi-storey residential buildings and occupant’s

8 SAGE Open Nursing

https://orcid.org/0000-0002-5018-4851
https://orcid.org/0000-0002-5018-4851
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Building-and-life-safety/oshighrise.pdf
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Building-and-life-safety/oshighrise.pdf
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Building-and-life-safety/oshighrise.pdf
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/Building-and-life-safety/oshighrise.pdf
https://doi.org/10.1016/0749-5978(91)90020-T
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/fire.html
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/fire.html
https://www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/fire.html
https://doi.org/10.1111/j.1525-1446.2009.00831.x
https://doi.org/10.1111/j.1525-1446.2009.00831.x
https://doi.org/10.1093/epirev/mxr015


behaviour during fire evacuation in the UK. International
Journal of Building Pathology and Adaptation, 36(3), 234–
253. https://doi.org/10.1108/IJBPA-08-2017-0033

Gielen, A. C., Shields, W., McDonald, E., Frattaroli, S., Bishai, D.,
& Ma, X. (2012). Home safety and low-income urban housing
quality. Pediatrics, 130(6), 1053–1059. https://doi.org/10.
1542/peds.2012-1531

Gilbert, S. W., & Butry, D. T. (2018). Identifying vulnerable popu-
lations to death and injuries from residential fires. Injury
Prevention, 24(5), 358–364. https://doi.org/10.1136/injuryprev-
2017-042343

Graneheim, U. H., & Lundman, B. (2004). Qualitative content anal-
ysis in nursing research: Concepts, procedures and measures
to achieve trustworthiness. Nurse Education Today, 24(2),
105–112. https://doi.org/10.1016/j.nedt.2003.10.001

Hsieh, H.-F., & Shannon, S. E. (2005). Three approaches to quali-
tative content analysis. Qualitative Health Research, 15(9),
1277–1288. https://doi.org/10.1177/1049732305276687

Istre, G. R., McCoy, M. A., Moore, B. J., Roper, C.,
Stephens-Stidham, S., Barnard, J. J., Carlin, D. K., Stowe, M.,
& Anderson, R. J. (2014). Preventing deaths and injuries from
house fires: An outcome evaluation of a community-based
smoke alarm installation programme. Injury Prevention, 20(2),
97–102. http://dx.https://doi.org/10.1136/injuryprev-2013-040823

Kodur, V., Kumar, P., & Rafi, M. M. (2019). Fire hazard in build-
ings: Review, assessment and strategies for improving fire
safety. PSU Research Review, 4(1), 1–23. https://doi.org/10.
1108/PRR-12-2018-0033

Lehna, C., Coty, M.-B., Fahey, E., Williams, J., Scrivener, D.,
Wishnia, G., & Myers, J. (2015a). Intervention study for changes
in home fire safety knowledge in urban older adults. Burns,
41(6), 1205–1211. https://doi.org/10.1016/j.burns.2015.02.012

Lehna, C., Fahey, E., Janes, E. G., Rengers, S., Williams, J.,
Scrivener, D., & Myers, J. (2015b). Home fire safety education
for parents of newborns. Burns, 41(6), 1199–1204. https://doi.
org/10.1016/j.burns.2015.02.009

Lehna, C., Janes, E. G., Rengers, S., Graviss, J., Scrivener, D., Knabel,
T., Carver, E., & Myers, J. (2014). Community partnership to
promote home fire safety in children with special needs. Burns,
40(6), 1179–1184. https://doi.org/10.1016/j.burns.2013.12.019

Lehna, C., Twyman, S., Fahey, E., Coty, M.-B., Williams, J.,
Scrivener, D., Wishnia, G., & Myers, J. (2017). An organiza-
tional process for promoting home fire safety in two community
settings. Burns, 43(1), 162–168. https://doi.org/10.1016/j.burns.
2016.07.016

Minnesota Department of Public Safety. (2020). Lessons learned:
The November 2019 Minneapolis high-rise fire. https://dps.mn.

gov/divisions/sfm/mfirs/Documents/Reports-Folder/Lessons-
Learned-630-Cedar-Ave.pdf

National Fire Protection Association. (n.d.). NFPAs fire sprinkler
initiative: Take action resources. Retrieved March 17, 2021,
from https://www.nfpa.org/Public-Education/Staying-safe/Safety-
equipment/Home-fire-sprinklers/Fire-Sprinkler-Initiative/Take-
action

Omaki, E. C., Frattaroli, S., Shields, W. C., McDonald, E. M.,
Rizzutti, N., Appy, M.-K., Voiles, D., Jamison, S., & Gielen,
A. C. (2018). Pilot study of a novel partnership for installing
smoke alarms. Maternal and Child Health Journal, 22(7),
1025–1032. https://doi.org/10.1007/s10995-018-2482-5

Polivka, B. J., Wills, C. E., Darragh, A., Lavender, S., Sommerich,
C., & Stredney, D. (2015). Environmental health and safety
hazards experienced by home health care providers: A
room-by-room analysis. Workplace Health & Safety, 63(11),
512–522. https://doi.org/10.1177/2165079915595925

Ready.gov. (n.d.). Home fires. Retrieved March 16, 2021, from
https://www.ready.gov/home-fires

Ta, V. M., Frattaroli, S., Bergen, G., & Gielen, A. C. (2006).
Evaluated community fire safety interventions in the United
States: A review of current literature. Journal of Community
Health, 31(3), 176. https://doi.org/10.1007/s10900-005-9007-z

United Nations. (2015). Sendai framework for disaster risk reduc-
tion 2015–2030. https://www.preventionweb.net/files/43291_
sendaiframeworkfordrren.pdf

US Fire Administration (USFA). (n.d.). Fire safety checklist
for homeowners and renters. https://www.usfa.fema.gov/
downloads/fief/up_in_smoke_home_checklist.pdf

US Fire Administration (USFA). (2019). Fire in the United
States 2008-2017. https://www.usfa.fema.gov/downloads/pdf/
publications/fius20th.pdf

Wood, R. L., Teach, S. J., Rucker, A., Lall, A., Chamberlain, J. M.,
& Ryan, L. M. (2016). Home fire safety practices and smoke
detector program awareness in an urban pediatric emergency
department population. Pediatric Emergency Care, 32(11),
763–767. https://doi.org/10.1097/PEC.0000000000000943

World Bank. (n.d.). Urban population (% of total population)—
United States | Data. Retrieved March 16, 2021, from https://
data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=
US

Yellman, M. A., Peterson, C., McCoy, M. A., Stephens-Stidham, S.,
Caton, E., Barnard, J. J., Padgett, T. O., Florence, C., & Istre,
G. R. (2018). Preventing deaths and injuries from house fires:
A cost-benefit analysis of a community-based smoke alarm
installation programme. Injury Prevention, 24(1), 12–18.
https://doi.org/10.1136/injuryprev-2016-042247

Glauberman and Qureshi 9

https://doi.org/10.1108/IJBPA-08-2017-0033
https://doi.org/10.1108/IJBPA-08-2017-0033
https://doi.org/10.1542/peds.2012-1531
https://doi.org/10.1542/peds.2012-1531
https://doi.org/10.1136/injuryprev-2017-042343
https://doi.org/10.1136/injuryprev-2017-042343
https://doi.org/10.1136/injuryprev-2017-042343
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1177/1049732305276687
https://doi.org/http://dx.
https://doi.org/http://dx.
https://doi.org/10.1136/injuryprev-2013-040823
https://doi.org/10.1136/injuryprev-2013-040823
https://doi.org/10.1108/PRR-12-2018-0033
https://doi.org/10.1108/PRR-12-2018-0033
https://doi.org/10.1108/PRR-12-2018-0033
https://doi.org/10.1016/j.burns.2015.02.012
https://doi.org/10.1016/j.burns.2015.02.012
https://doi.org/10.1016/j.burns.2015.02.009
https://doi.org/10.1016/j.burns.2015.02.009
https://doi.org/10.1016/j.burns.2015.02.009
https://doi.org/10.1016/j.burns.2013.12.019
https://doi.org/10.1016/j.burns.2013.12.019
https://doi.org/10.1016/j.burns.2016.07.016
https://doi.org/10.1016/j.burns.2016.07.016
https://doi.org/10.1016/j.burns.2016.07.016
https://dps.mn.gov/divisions/sfm/mfirs/Documents/Reports-Folder/Lessons-Learned-630-Cedar-Ave.pdf
https://dps.mn.gov/divisions/sfm/mfirs/Documents/Reports-Folder/Lessons-Learned-630-Cedar-Ave.pdf
https://dps.mn.gov/divisions/sfm/mfirs/Documents/Reports-Folder/Lessons-Learned-630-Cedar-Ave.pdf
https://dps.mn.gov/divisions/sfm/mfirs/Documents/Reports-Folder/Lessons-Learned-630-Cedar-Ave.pdf
https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Home-fire-sprinklers/Fire-Sprinkler-Initiative/Take-action
https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Home-fire-sprinklers/Fire-Sprinkler-Initiative/Take-action
https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Home-fire-sprinklers/Fire-Sprinkler-Initiative/Take-action
https://www.nfpa.org/Public-Education/Staying-safe/Safety-equipment/Home-fire-sprinklers/Fire-Sprinkler-Initiative/Take-action
https://doi.org/10.1007/s10995-018-2482-5
https://doi.org/10.1177/2165079915595925
https://doi.org/10.1177/2165079915595925
https://www.ready.gov/home-fires
https://www.ready.gov/home-fires
https://doi.org/10.1007/s10900-005-9007-z
https://doi.org/10.1007/s10900-005-9007-z
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://www.usfa.fema.gov/downloads/fief/up_in_smoke_home_checklist.pdf
https://www.usfa.fema.gov/downloads/fief/up_in_smoke_home_checklist.pdf
https://www.usfa.fema.gov/downloads/fief/up_in_smoke_home_checklist.pdf
https://www.usfa.fema.gov/downloads/pdf/publications/fius20th.pdf
https://www.usfa.fema.gov/downloads/pdf/publications/fius20th.pdf
https://www.usfa.fema.gov/downloads/pdf/publications/fius20th.pdf
https://doi.org/10.1097/PEC.0000000000000943
https://doi.org/10.1097/PEC.0000000000000943
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=US
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=US
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=US
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=US
https://doi.org/10.1136/injuryprev-2016-042247
https://doi.org/10.1136/injuryprev-2016-042247

	 Methods
	 Participants and Sampling
	 Data Collection Procedures
	 Data Analysis

	 Results
	 Participant Characteristics
	 C/PHN Awareness of HR Fire Safety Issues
	 C/PHN Perceived Barriers for HR Building Occupant Fire Safety
	 Personal Barriers
	 Communal/Environmental Barriers

	 C/PHN Suggested Strategies to Address HR Fire Safety for Occupants

	 Discussion
	 Limitations
	 Implications for Practice

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


