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PURPOSE: This pilot study sought to examine the relationship between
functional health patterns and accident proneness.
METHODS: A quantitative-descriptive design was employed assessing
accident proneness by collecting data on the occurrence of accidents
among a sample of university graduates, and examining this in relation to
biographical data and information collated using the Functional Health
Pattern Assessment Screening Tool (FHPAST). Data were analyzed using
descriptive and inferential statistics.
FINDINGS: One FHPAST factor predicted more frequent sports acci-
dents. Age was also shown to be a significant predictor but in a counter-
intuitive way, with greater age predicting less accident proneness.
CONCLUSION: The FHPAST may have a role to play in accident
prediction.
IMPLICATIONS FOR NURSING PRACTICE: Functional health pattern
assessment may be useful for predicting accidents.

Introduction

Accidents are costly, both monetarily (healthcare
bills, loss of productivity, and time) and in terms of
human suffering. In many cases, irreparable damage
is done, and often, unexpected costs are incurred.
Research findings demonstrate that the accumulated
cost of accidents is frequently much higher than
could have been predicted from the incident itself
(Hrymak & Pérezgonzález, 2007; Mossink & De
Greef, 2002), and that accidents are among the main
causes of death and serious injury in children and
adolescents (King et al., 2005). In light of this,
further insights from research may assist in finding
ways to reduce risk of accidents and avert accidents
in the future. For the purpose of this research, acci-
dent occurrence is defined as the phenomena of

unexpected events causing harm to an individual
(Niza, Silva, & Lima, 2008).

Prediction of accident occurrence and assessment
of risk is based on the premise that accidents in
general are not due to chance alone (Visser, Pijl,
Stolk, Neeleman, & Rosmalen, 2007), and focuses
specifically on analyzing circumstances and factors
that affect the risk of accidents. The human factor is
one of these. One perspective on how circumstances
present a risk of accidents to humans emphasizes
how the human system in general is prone to making
errors in particular circumstances. Another perspec-
tive incorporates individual differences in proneness
to accidents in the equation.

Recent research has shown, for instance, that
car crashes could be predicted from a risk-taking per-
sonality trait, sensation-seeking, normlessness, and
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driver anger (Iverson & Rundmo, 2002). Research
also suggests that physiological aspects, such as
laterality (Bhushan & Khan, 2006), organic illnesses
(Engel, 1991), and socioeconomic status (Neeleman,
2001), may play a role. Furthermore, in children, it has
been found that high energy levels, optimism, and
introversion predicted involvement in accidents
(Barkley, 2002; Vollrath & Torgersen, 2002). A review
and meta-analysis of studies of this kind (Visser et al.,
2007) comes to the conclusion that accident prone-
ness is an important and “real” issue, and that
“accidents cluster in individuals” (p. 562).

Research on health in general, as a predictor of
accident proneness, was remarkably underrepre-
sented in the Visser et al. (2007) meta-study. While
some studies explored specific behaviors, such as
smoking (Altarac et al., 2000) and alcohol use
(Hingson & Howland, 1993), none focused on more
general patterns of health. The present study is an
effort to address this gap in the research. In doing
so, it addresses the conceptualization of health and
accident risk within the context of the health belief
model (Rosenstock, 1966), which has been described
as “an expectancy-value theory” in which an indi-
vidual focuses on the threat of developing a health
condition (including its consequences) and on evalu-
ating the balance between perceived benefits and
barriers in adopting a health behavior (Buglar, White,
& Robinson, 2010, p. 269). This conceptual frame-
work was congruent with the theory that was emerg-
ing from the literature, and provided a perspective
within which to understand functional behavior and
its effect on accident occurrence. In keeping with
this, the Functional Health Pattern Assessment
Screening Tool (FHPAST) was chosen to establish
general levels of health behavior through the
employment of Gordon’s (1994) functional health
patterns (FHPs). It is hypothesized that healthier par-
ticipants would have fewer accidents, but that demo-
graphics, behavioral, cognitive, and personality
factors may play an important role as regressors.
The choice of population for this pilot study was

based on the need for all ages and both genders to
be involved. The graduate population that the
researchers had access to, via the university alumni
E-zine, fits this description. Furthermore, proneness
to accidents has been examined with a variety of
populations, including army recruits (Altarac et al.,
2000), hospital patients (Marušič, Musek, & Gudjon-
sson, 2001), bus drivers (Blasco, Prieto, & Cornejo,
2003; af Wåhlberg & Dorn, 2009), burn victims
(Pavan et al., 2009), railway workers (Gauchard, Mur,
Benamghar, Dehaene, & Chau, 2006), and ethnic
groups (Bruckner, Brown, & Margerison-Zilko, 2011).
However, while Bruckner et al. (2011) noted the
linear relationship among educational achievement,
increased money, vehicle ownership, and accident
proneness, no studies were found that explored any
direct relationship between educational achievement
and accident proneness.

It follows, therefore, that further study of accident
proneness may also benefit from efforts to address
populations not included in research so far, that is, a
graduate population.

Aims and Research Questions

The aim of this study was to (a) identify the prone-
ness for accidents in a population of university gradu-
ates; and (b) explore potential associations among
biographical data, accident proneness, and functional
health. To achieve this aim, three research questions
were formulated.

Research Questions

1. What are the types of accidents that occur among
a sample of university graduates?

2. What is the relationship between type of accidents
and FHP?

3. What is the relationship between biographical
factors such as age and proneness to accidents?
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Methods

Study Design

The design chosen for this study was a
quantitative-descriptive survey. In this design, the
focus is mainly on examining specific characteristics
of respondents from a particular population. In this
study, the researchers wished to examine the rela-
tionship between accident history, as a measure of
accident proneness, FHP, and demographic or bio-
graphical aspects.

Sample and Sample Size

A self-selecting sample of 67 graduates was
recruited electronically via the electronic magazine of
a large Dublin-based university. This was mediated by
the alumni office of the university, which acted in the
role of gatekeeper. As the form was to be completed
online via a third party, the researchers had no access
to individual respondents, and thus anonymity was
maintained. Information about the study was avail-
able via a web link, and consent was implied by
completion of the online anonymous survey. The prin-
cipal criterion for inclusion was that respondents had
to be registered with the alumni office of the univer-
sity. A further advertisement was placed on the uni-
versity’s closed-access Facebook site. As this was a
pilot study, there was no attempt to draw generaliza-
tions from the findings.

Data Collection Methods

Data were collected via an online questionnaire
survey using the FHPAST developed by Dorothy
Jones and Frances Foster based on the work of
Gordon’s 11 FHPs (Gordon, 1994). Permission to use
this tool was given by the authors. Accident prone-
ness was assessed by collecting data via a survey on
the occurrence of accidents among the sample, and
exploring the relationship between this, biographical

data and information collated on the individuals’
FHPs. Data collection was undertaken from July until
the end of November 2010.

Description of Questionnaire

This survey questionnaire collected data on the
frequency and types of accidents, as well as on bio-
graphical, physiological, behavioral, and health
factors. The questionnaire was divided into three sec-
tions: (a) biographical factors which contained 10
items; (b) accident history which was made up of four
items; and (c) FHPs comprising 58 Likert-type items.
The biographical factors included age group, gender,
handedness, marital status, ethnic group, country of
residence, urban or rural setting, academic qualifica-
tions, employment status, type of work, and income.
Accident history included questions such as number
of accidents in the last 5 years, categories of acci-
dents, and events that contributed to accidents. An
accident was defined as an event that led to injuries
requiring medical care (as suggested in the meta-
study on the topic by Visser et al., 2007), and events
were classified as traffic, work, sports, and home acci-
dents. The FHP scale had four response alternatives—
never, sometimes, often, and routinely. The 58 items
contained in this section were divided into two main
categories: (a) items indicative of good health, mental
health, and healthy lifestyle; and (b) items relating to
problems associated with health and mental health.
There is limited literature reporting on the psycho-
metrics of the FHPAST. The developers of the tool
reported an overall internal consistency of a = 0.91
(Jones, 2002; Jones & Foster, 1999, 2006). A further
study reported reliability of 0.94 (de Barros, Michel, &
da Nobrega, 2003).

Data Analysis

All questionnaires were screened for completeness
before entry into an SPSS data file. Data were ana-
lyzed using both descriptive and inferential statistics.
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Descriptive statistics included frequencies, means,
and standard deviations. Data from the FHP section
of the questionnaire were analyzed using t tests and
multiple regression procedures.

Ethical Considerations

Respondents were adequately informed about the
aim and justification for the study through a cover
letter and respondent information sheet. Anonymity
was maintained throughout the study given that the
questionnaire was completed online with no direct
contact between respondents and the researchers.
The study was granted ethical approval by a faculty-
based Ethics Review Committee in 2010, prior to com-
mencement of data collection.

Findings

Analysis of the data was performed using SPSS
version 16.0 (SPSS Inc., Chicago, IL, USA). While a
total of 67 potential participants accessed the online
tool, 49 proceeded to participate. They completed the
section on biographics and accident proneness. A
further six did not complete the last section which
included the FHPAST. The full instrument was,
therefore, completed by 43 participants.

Description of the Sample

Women were overrepresented in the sample with
33 (67.3%) responding, leaving only 32.7% (n = 16)
males. Almost 60% (n = 29) of respondents were
between 25 and 34 years of age, with the remainder
mostly in the proximal age groups. Only 8% (n = 4)
was over 55 years of age. There was a relatively equal
spread across relationship status with 32.7% (n = 16)
single, 36.7% (n = 18) having a partner and 30.6%
(n = 15) married. The cultural character/ethnicity of
the sample was labeled according to Irish census stan-
dards. Respondents identified themselves as follows:
white Irish (n = 45, 90%); white non-Irish (n = 4, 10%).

No one identified as black Irish/non-Irish, Asian Irish/
non-Irish, or of mixed background. The majority of
participants (n = 28) described themselves as living in
an urban environment, with 18 (57.1%) living in sub-
urban (36.7%) and 3 in rural settings (6.1%). Twenty-
two participants (44.9%) had, as their highest
academic achievement, an undergraduate degree,
while the remainder held diplomas (n = 6, 12.3%),
master’s degrees (n = 15, 30.6%), and doctorates
(n = 6, 12.2%). Of the majority of participants who
described themselves as “employed” (n = 40, 83.3%),
almost half of the participants (n = 22, 46.8%) per-
ceived their work to be in the ranks of “higher pro-
fessionals,” while 11 (23.4%) categorized it as “lower
professional,” with 5 (10.6%) identifying themselves
as “employers or managers.” The kind of work par-
ticipants reported varied, with researchers somewhat
overrepresented (n = 8, 12%). The remaining respon-
dents were unemployed (n = 4, 8.3%) or retired (n = 4,
8.3%). Last, the handedness of the sample is more or
less representative of the general population: right
handed (n = 45, 92%); left handed (n = 4, 8%).

Accident Proneness Within the Sample

Approximately 40% or the participants (n = 20)
reported having had accidents in the last 5 years,
while 60% reported that they had not (n = 29). Traffic
and work accidents were each reported by only one
participant, while 10 participants reported sports acci-
dents and 13 participants reported accidents taking
place in the home. Whereas most participants
reported one or two accidents, five participants
reported three to six (Table 1).

More specifically participants were asked to
categorize the accidents that they had experienced
as caused by specific events. Falls were most common
(n = 24), followed by cuts (n = 14). Burns and scalds
were mentioned three times, and motor vehicles, bites
or stings, and machinery once each. Two variables
were considered indicators for accident proneness:
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1. Accidents (yes/no): The answer to the question
whether a person had any accidents in the last 5
years provided us with a categorical variable (yes/
no). The relationship between functional health
and accidents (yes/no) was assessed through t
tests in which accidents (yes/no) was the indepen-
dent factor.

2. Accident Proneness: The response to the question
identifying the number of accidents in each of the
four categories. Scores were summated using the
mean of each category (i.e., category 5–6 has a
mean of 5.5) to create a separate accident prone-
ness score for each category and a total of their
summated scores. The latter was used as depen-
dent variable in a multiple regression procedure,
which included FHPAST and the main demographic
variables.

Response to the FHPAST

The FHPAST was scored according to the prin-
ciples set out by the authors. Most importantly, this
included inverting the items 40–57 (outcome score =
4 minus initial score) which are phrased negatively, to
ensure that in the summation of items to compute
the FHPAST score, their impact would be recorded
correctly. The summated score was divided by the
number of questions to achieve a mean outcome
score. In addition, the three factors identified by the
tool developers using a factor analysis were used in

the analysis of our findings. These factors are health
risk/threat, general well-being and self-confidence,
and health promotion/protection activity.

The descriptive statistics in this study for the
FHPAST total mean score and the three factors are
presented in Table 2. It is noteworthy that the scores
for health risk/threat were lower than those for the
other factors. The FHPAST score was close to 3,
which on the 4-point scale used (1 = never, 2 = some-
times, 3 = often, 4 = routinely) suggests that overall
aspects of health were experienced “often.” The
authors of the FHPAST identify that scores higher
than 3 indicate “desirable functional health.”

Relationship Between Proneness to Accidents,
FHP Questionnaire (FHPAST), and
Biographical Variables

In order to compare FHPAST scores of participants
reporting having had accidents with those who
reported no accidents, two statistical tests were per-
formed. First, independent t tests were computed
using accidents (yes/no) as the independent variable.
Outcomes of these t tests showed that there were no
significant differences in FHPAST scores between the
two groups. Nor were there significant differences
between the three factors (Table 3).

Table 1. Types of Accidents and Number of
Accident Types Reported by
Respondents

1–2 3–4 5–6 >6 Total

Traffic 1 1
Work 1 1
Sports 8 1 1 10
Home 11 1 1 13

Table 2. Descriptive Statistics in This Study for
the FHPAST and Its Three Factors

N Min. Max. Mean SD

FHPAST 43 1.28 3.49 2.83 .38
Health risk/threat 43 1.06 2.82 2.45 .32
General well-being and

self-confidence
43 1.52 3.96 3.09 .48

Health promotion
protection activity

43 1.15 3.77 2.80 .53

Valid N (listwise) 43

FHPAST, Functional Health Pattern Assessment Screening Tool;
SD, standard deviation.
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Second, a multiple regression analysis was per-
formed to identify the impact of biographical and
health factors on accident proneness. Initially, the
multiple regressions (in Enter Mode) computed only
included the FHPAST total score and the main bio-
graphical variables. This yielded no significant predic-
tors. In a further effort to establish a relationship
among the three factors within the FHPAST, and bio-
graphical variables with accident proneness, a regres-
sion was performed (still in Enter mode) including,
as independent variables, the three factors (health
risk/threat, general well-being and self-confidence,
and health promotion/protection activity), as well as
handedness, gender, marital status, urban/rural, age,
employment, and income (Table 4). No interactions
were included.

The findings show that, of these variables, only the
factor age loaded significantly on the dependent vari-
able accident proneness. This demonstrates that only
age is associated with accident proneness in this
study, while the other factors appear to be irrelevant.
This association suggests that older participants were
less prone to accidents. While the predictive value of
the equation is limited, and only 15% (R2 = 0.15) of the
variance is explained by the factors included in the
model, it is striking that the factor significantly
related to accident proneness does so in a counterin-
tuitive way. The results suggest that this could be the

result of the inclusion of sports-related accidents.
This was tested by excluding sports accidents from
the accident proneness variable. Performing the same
regression now yielded no significant predictors (with
age no longer predicting accident proneness in any
significant way) this time.

Finally, to positively identify the impact of the
aforementioned factors to proneness to sports acci-
dents, an additional multiple regression procedure,
using proneness to sports accidents as dependent
variable, was performed. The outcome demonstrated
that general well-being and self-confidence and age
were significant predictors, indicating that younger
people with a higher general well-being and self-
confidence were more likely to have sports accidents
(Table 5).

The conclusion is that only proneness to sports
accidents is predicted by an aspect of the FHPAST,
general well-being and self-confidence (Factor 2), with
a high score predictive of higher participation in
sports, and therefore a higher chance of sports inju-
ries. Higher age also predicts lower proneness to
sports accidents. Considering the low number of par-
ticipants, interaction effects between age and general
well-being and self-confidence could not be included
in the multiple regressions performed here.

A further important conclusion is that accident
proneness in general (not including sports accidents),

Table 3. Independent t test. Independent Variable: Accidents (Yes/No). Dependent Variables: FHPAST
and Its Three Factors (Positive and Negative Questions)

Yes accidents
(n = 17)

No accidents
(n = 26)

Confidence
interval

Independent samples
t test (two-tailed)

Effect
size

Mean SD Mean SD Lower Upper t df p value r

FHPAST 2.91 0.34 2.79 0.40 -.12 .36 1.02 41 .314 (n.s.) 0.16
Health risk/threat 2.51 0.22 2.41 0.36 -.10 .30 .99 41 .326 (n.s.) 0.16
General well-being and self-confidence 3.16 0.49 3.04 0.48 -.18 .43 .82 41 .417 (n.s.) 0.13
Health promotion protection activity 2.89 0.47 2.75 0.56 -.19 .47 .86 41 .395 (n.s) 0.13

FHPAST, Functional Health Pattern Assessment Screening Tool; SD, standard deviation.
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Table 4. Multiple Regression (Enter Mode): Impact of Biographical and Health Factors on Accident
Proneness

Model

Unstandardized
coefficients

Standardized
coefficients

t Sig.B Std. error Beta

(Constant) .961 3.795 .253 .802
Age -1.128 .443 -.779 -2.544 .017*
Gender .746 .760 .189 .981 .335
Handedness .246 1.053 .041 .233 .817
Marital status -.287 .404 -.123 -.710 .484
Urban/rural -.636 .527 -.222 -1.208 .238
Highest qualification .097 .206 .085 .472 .641
Employment 1.705 1.002 .527 1.702 .100
Income .043 .122 .066 .353 .727
Health risk threat -1.631 1.264 -.280 -1.290 .208
General well-being and self-confidence 1.687 .959 .452 1.759 .090
Health promotion protection activity -.333 .846 -.095 -.393 .697

Residual standard error: 1.699 on 38 degrees of freedom; Multiple R-Squared: 0.40; Adjusted R2: 0.15; F-statistic: 1.616 on 7 and 31 DF,
p value = .150. (*p < .05).

Table 5. Multiple Regression (Enter Mode): Impact of Biographical and Health Factors on Sports
Accident Proneness

Model

Unstandardized
coefficients

Standardized
coefficients

t Sig.B Std. error Beta

(Constant) .084 1.611 .052 .959
Health risk threat -.792 .666 -.246 -1.190 .244
General well-being and self-confidence 1.267 .491 .615 2.580 .015*
Health promotion protection activity -.460 .407 -.237 -1.132 .267
Age -.726 .234 -.908 -3.096 .004**
Gender .176 .394 .081 .448 .658
Marital status -.068 .211 -.053 -.321 .751
Urban v rural -.164 .269 -.103 -.609 .547
Highest qualifications .067 .106 .106 .635 .530
Employment 1.069 .529 .599 2.022 .053
Income .014 .064 .039 .223 .825

Residual standard error: 0.898 on 38 degrees of freedom; Multiple R-Squared: 0.43; Adjusted R2: 0.22; F-statistic: 2.088 on 7 and 31 DF,
p value = .061. (*p < .05; **p < .01).
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as operationalized in this study, cannot be predicted
with any degree of significance from any of the
factors in this study.

Discussion

This study set out to investigate the relationship
among accident proneness, FHP, and a number of
biographical data/variables. The small size of the
sample limits the possibility of making generalized
statements in this regard, but a number of interesting
trends emerged from the data, which have implica-
tions for further research in this area. The only
biographical variable that significantly predicted
accident proneness was age. The findings demon-
strated that older respondents were less prone to
accidents than were younger respondents. These
findings share some similarities with those reported
by Gauchard et al. (2006), who reported an associa-
tion between a greater incidence of injuries with
certain individual and occupational factors. These
included younger age, first year in job, having a sleep
disorder, and smoking. The association between
younger age and work-related injuries was also
reported by Bhattacherjee et al. (2003), who exam-
ined the relationships of job and individual character-
istics to occupational injuries. The researchers
reported that high risk of occupational injuries was
found in individuals under the age of 30. One expla-
nation put forward for this is that young people have
less experience, which can influence the occurrence
of injury. Interestingly, Bhattacherjee et al.’s study
also found that men had a higher risk of injury than
women, a finding that was not supported in the
present study.

Another noteworthy result from our study was that
positive FHPs were associated with greater accident
proneness. This appears counterintuitive until one
considers the fact that, while the prevalence of acci-
dents in this sample was 40% (51 accidents), almost
half of these (n = 23) were sports-related. In fact, a
positive link between frequency of sports injuries and

the general well-being and self-confidence factor of
functional health was identified. Encouraging sports
can be regarded as a positive and useful strategy for
increasing physical activity (and therefore health)
among the population, but public health warnings
have alluded to increasing rates of injuries in the last
few years (Dumas & Laforest, 2009). Ensuring
healthy outcomes in sports has many challenges. For
example, sensitizing individuals to issues about health
and injury reduction/prevention is difficult if steps are
not taken by them to protect themselves from injury.
Yannick, Deroche, Brewer, Caudroit, and Le Scanff
(2009, p. 673) suggest that risky practices or “failing
to take precautions” can contribute to injury.
Runners, for example, who do not warm up before
running, or who allow insufficient recovery after an
injury or train excessively, may be susceptible to
running injuries. Such practices, these researchers
point out, involve some form of modification in behav-
ior. Visser et al. (2007) also emphasized that what
they called “self-inflicted” injuries are due to clumsi-
ness or risk-taking and should be considered the core
of accident proneness. It should be noted that risk-
taking behavior and the irrationality that is at its basis
hardly fits in with the cost-benefit approach of the
health belief model (Rosenstock, 1966) in predicting
health behavior. Therefore, to capture proneness to
accidents in sports seems to require a rethinking of
the relationship among health, behavior, and rational-
ity. This may also have implications for the further
development of measures of health, health behavior,
and cognitions such as the FHPAST.

Beyond this, however, the findings are inconclusive
due to the size and nonrepresentativeness of the
sample. They are, however, indicative of a potential
for the FHPAST to be used in the identification of
proneness to accidents. Further research will be
required to explore any such potential.

Some limitations of the study have already been
noted. The response rate was very small. This is not
surprising since poor response rates and technical
difficulties are listed as some of the limitations of
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online surveys (Evans & Mathur, 2005; Granello &
Wheaton, 2004). A second limitation concerns the
gender distribution of the sample. The majority of the
respondents (67.3%, n = 33) were female while only
(32.7%, n = 16) were male. It is quite possible that
accident rates and proneness to accidents are differ-
ent between men and women, but with such small
numbers, it is not possible for the authors to
comment confidently on this aspect of the findings. It
is also unclear as to what role, if any, is played by
ethnicity as the sample demonstrated homogeneity
in this regard. Finally, it is acknowledged that the
sample was self-selecting and comprised of largely
young graduates who might be expected to engage in
activities such as sports that could predispose them
to accidents.

Conclusions and Recommendations

Accidents, as indicated earlier in this article, are
costly and can contribute to reduced productivity
and increased human suffering. This, together with a
desire to understand better the associations between
accidents and other variables, strengthens the need
for continued research in this area.

This pilot study explored the relationship among
accident occurrence, biographical factors, and FHP
using the FHPAST instrument among a group of uni-
versity alumni. Although the sample was small, the
findings provided an insight into the prevalence of
accidents in this population and the correlations
among proneness to accidents, functional health,
and demographic/biographic variables. The findings
suggest that the majority of accidents occurred in the
home or were sports-related, and that there was no
significant difference between the overall FHP of
those who reported having had accidents and those
who did not. However, one of the factors of the
FHPAST, the general well-being and self-confidence
factor, predicted more frequent sports accidents.
The findings further demonstrated that of all the
demographic/biographical factors examined, age

group was the only one that loaded significantly on
accident proneness, and that higher age predicted
lower proneness to accidents. However, when sports-
related accidents were excluded from the analysis,
there was no significant relationship between age
group and accident proneness.

Although the findings presented here cannot be
generalized to other populations, they do, nonethe-
less, offer some useful insights into the relationship
between health and accident proneness among a
cohort of university graduates. It is possible that a
larger sample may produce different findings, so from
this perspective, the authors would support the view
that further research to explore the relationship
between proneness to accidents and other associated
variables should continue using larger samples from
different populations. This would also facilitate com-
parisons between graduate and nongraduate popula-
tions to explore whether the level and types of
accidents differ. Finally, the findings also suggest that
accident proneness may not be a unitary concept, and
that distinctions between types and context of acci-
dents need to be included in future research.
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