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Abstract

Objective—To explore the perceptions of patients who have sustained a fragility fracture 

regarding their future fracture risk and the beliefs underlying their perceptions.

Methods—Patients with fragility fracture participated in a telephone interview. Quantitative and 

qualitative methods were used to characterize patient characteristics and perspectives of future 

fracture risk. Content analysis of qualitative statements was independently performed by three 

investigators to identify common themes and contrasting statements, and the findings were 

discussed to ensure consensus.

Results—Consistent themes were identified among participant responses irrespective of whether 

they responded “yes”, “no” or “unsure” when asked whether they were at increased fracture risk: 

(1) patients’ perception of risk was influenced by whether or not they believed they had 

osteoporosis, which may be altered by interaction with health care providers; (2) patients’ had 

their own perceptions of their bone health; (3) patients’ attributed their risk to their own actions or 

“carefulness”; and (4) patients’ had specific beliefs about their fracture and determinants of 

fracture risk.
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Conclusion—Patients who experience fragility fractures develop perceptions about future 

fracture risk that are influenced by interactions with health care providers, as well as beliefs about 

their fracture and beliefs that they can modify their risk.

Practice implications—Health care providers should discuss strategies for fracture prevention 

with all patients after fragility fracture to ensure that patients understand that participation in 

preventative behaviours can modify their risk.
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1. Introduction

Osteoporosis is a disease characterized by compromised bone strength and an increased risk 

of fragility fracture. A fragility fracture is a fracture that occurs with minimal trauma, such 

as a fall from a standing height or less [1]. Fragility fractures can reduce quality of life, 

increase fear of falling, and often result in impaired mobility and a loss of independence [2–

4]. Effective therapeutic options for fracture prevention are available [1]. For example, the 

relative risk of fracture associated with bisphosphonate use compared with placebo in 

women with osteoporosis is 0.47 (95% confidence intervals 0.26–0.79) for hip fractures, 

0.52 (0.42–0.66) for radiographic vertebral fractures and 0.70 (0.59–0.82) for all clinical 

fractures [5]. Therefore, it is essential that individuals who experience fragility fracture be 

aware that they are at increased risk for a subsequent fracture and be made aware of 

available osteoporosis management options, including bone mineral density testing, 

pharmacological therapies and non-pharmacological prevention strategies [6]. However, 

individuals over the age of 40 years with fragility fracture are not receiving appropriate 

osteoporosis management [7,8]. It is unknown whether poor management of fragility 

fractures is due to physicians not treating the condition or due to patients not perceiving 

themselves at risk and being willing to accept treatment.

Individuals who suffer a fragility fracture need to be aware of the link between their 

fractures and osteoporosis, so that they can actively participate in fracture prevention 

strategies, such as adequate nutrition, exercise and pharmaceutical management, if necessary 

[9]. In-depth interviews reveal that many patients with fragility fracture had not associated 

their fracture with bone fragility. Instead they attributed their fractures to external factors, 

such as a fall, or slipping on ice [10–12]. With a chronic disease such as osteoporosis, 

patient self-management is an important element in effective long-term management, 

especially with self-care issues such as adequate calcium and vitamin D intakes, fall 

prevention and exercise [13]. The chronic care model, in which patient self-management is 

one of the six components, has been shown to be associated with reduced health care costs 

and less use of health care services [14]. Adherence to osteoporosis therapies is poor, and 

the reasons for poor adherence to therapies are not well understood [15]. It has been 

suggested that perceived susceptibility may influence acceptance of osteoporosis therapy [9]. 

Therefore, it is essential that patients understand that having a fragility fracture increases 

their risk for subsequent fractures, and that preventative action may be necessary.
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Although previous studies have evaluated osteoporosis risk perceptions among peri- and 

postmenopausal women, it is not known whether patients with fragility fracture understand 

that they are at increased risk of future fracture, regardless of whether they have osteoporosis 

based a on bone mineral density test [10,11,16]. Further, no study has specifically explored 

the perspectives of fragility fracture patients who do and do not perceive themselves to be at 

risk of fracture, and the beliefs underlying those perceptions. The purpose of the current 

study was to explore the fragility fracture patient’s perceptions of future fracture risk.

2. Methods

2.1. Study sample

Males and females who were treated for a fragility fracture by orthopaedic surgeons at two 

major teaching hospital fracture clinics were recruited to participate. Fractures had to occur 

at the radius, humerus, femur, rib, tibia (in females only), pelvis or vertebrae to be 

considered a possible osteoporotic fragility fracture [17]. All patients who had sustained a 

fracture at specified sites were identified by orthopaedic surgeons’ records. Letters were sent 

to patients from their physicians requesting their participation in the study. All patients 

received a follow-up telephone call to confirm whether they were interested in participating. 

Participants were considered eligible for inclusion in the study if they were 40 years of age 

or older and if they had experienced a fragility fracture within 24 months of the interview 

date. Interviews were conducted from September 2005 to June 2006. Exclusion criteria were 

as follows: fractures of the hands, feet, skull, clavicle, ankle or the tibia in males; fracture 

due to malignancy; non-fragility fractures; not living in the community; not able to 

communicate in English; on dialysis; unable to complete interview due to memory loss, 

dementia, other medical reasons and fracture >2 years prior to avoid problems with recall 

(Fig. 1). Patients were also asked to describe the incident in which the fracture occurred to 

verify whether the fracture was a fragility fracture. A fracture occurring in any event that 

was not a fall from standing height or similar non-traumatic event was reviewed by at least 

three physicians among the research team and a decision was made whether to include or 

exclude the fracture. The study received approval by the Hamilton Health Sciences Research 

Ethics Board and the St. Joseph’s Healthcare Research Ethics Board.

2.2. Design

This was a descriptive study that used qualitative and quantitative methods for data 

collection. A telephone interview was conducted with individuals who agreed to participate 

using a survey instrument developed and pilot-tested for this study by the research team. 

Interview data were gathered using a Computer Assisted Telephone Interviewing (CATI) 

system. Each interview was performed by one of two interviewers who were trained to use 

prompts to probe for responses. The aim of the process was to improve the richness of data 

collected and reduce the amount of missing data. All responses were directly entered into a 

computer database during the interview, and questions appeared sequentially so that the 

interview could not continue until a response was entered for each question. The interview 

contained structured questions about the following: socio-demographic information; 

prescription medication use in the past year (including treatments for osteoporosis, calcium 

and vitamin D supplementation); medical and fracture history; family history of 
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osteoporosis; and participation in osteoporosis preventative activities (e.g. exercise, intake of 

calcium rich foods, fall prevention). Participants’ perceptions of risk were determined by 

asking “Do you think that breaking your [insert fracture site] means that you are at increased 

risk for breaking a bone in the future?” and “Do you think your fracture was related to 

osteoporosis?” Open-ended questioning was used to discern why the patients did or did not 

perceive themselves to be at risk of future fracture. The patients’ qualitative comments about 

their perceptions of risk were also recorded using the CATI system.

2.3. Analyses

Three members of the research team independently analyzed the complete set of patients’ 

qualitative statements. A content analysis approach was used to extract recurrent themes 

across interviews. Data were coded and like elements were extracted from the text into broad 

groupings. Common themes and contrasting statements were identified and then discussed to 

ensure there was consensus [18]. Data from quantitative analyses were used to categorize 

participants as having either: less than 3 osteoporosis risk factors, or 3 or more osteoporosis 

risk factors, to determine if statements were different among patients with fewer than 3 

compared to those with 3 or more risk factors. The following risk factors were chosen based 

on previous research [1] and consensus among the research team regarding clinical factors 

that increase risk of future fractures: age greater than 65 years, family history of hip, wrist or 

spine fracture, self-reported osteoporosis diagnosis, 3 or more falls in the past year, oral 

glucocorticoid use (past or current), or premature menopause. In addition, participants were 

characterized based on self-reported osteoporosis diagnosis (yes/no/unsure) to determine if 

statements or emerging themes were different among participants with and without a 

diagnosis. The Health Behaviour Change Model was used to guide the analysis and 

interpretation of results [19]. Descriptive statistics for demographic and clinical participant 

characteristics are presented as mean (standard deviation [S.D.]) for continuous variables or 

count (percent) for categorical variables. These analyses were performed with SPSS (version 

14).

3. Results

3.1. Sample

The response rate for the telephone interview was 29% (Fig. 1) with 127 participants 

responding. The mean (S.D.) age of the entire cohort approached (N = 738) was 71.8 years 

(16.3), where 73.3% were female. Demographic characteristics of the 127 participants are 

listed in Table 1. A history of a previous fracture after the age of 40 years was reported by 

51 (40%) participants, including 16 wrist, 2 hip, 2 pelvis, 2 spine, 6 humerus, 6 ankle and 25 

fractures reported at other sites. A diagnosis of osteoporosis was reported in 56 (44%) 

participants. Among those with an osteoporosis diagnosis, 45 (80%) were diagnosed before 

the index fracture. Use of at least one medication, not including supplements, for 

osteoporosis was reported in 54 (43%) respondents. Current and past use of oral 

corticosteroids was reported in 4 (3%) and 17 (13%) participants, respectively, current and 

past use of inhaled corticosteroids was reported in 1 (1%) and 2 (2%) participants, and 2 

(2%) participants reported past use of corticosteroids but were unsure whether they were 

oral or inhaled.
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3.2. Respondent assessment of future fracture risk

The responses regarding future fracture risk in this sample of respondents who had suffered 

a fragility fracture could be separated into three groups: 43.3% of individuals who perceived 

themselves to be at increased risk of future fracture, a similar percentage did not believe they 

were at risk of future fracture, and the remaining 15% were unsure (Table 2). Respondents’ 

qualitative responses revealed that even among those that responded with a definite “yes” or 

“no”, when asked whether why they were at increased risk of future fracture there was some 

uncertainty. For example, one respondent who indicated that she thought she was at risk 

noted,

“Well this is the first bone I have ever broken and maybe I am at risk because of my 

age.”

3.3. Themes

Qualitative responses revealed four consistent themes across participants who responded 

“yes”, “no” or “unsure” when asked whether they were at increased fracture risk (Table 3): 

(1) patients’ perception of risk was influenced by interactions with health care providers, 

independent of whether or not they believed they had osteoporosis; (2) patients’ had their 

own perceptions of bone health, often influenced by bone density testing; (3) patients’ 

attributed their risk to their own actions or “carefulness”; and (4) patients’ had specific 

beliefs about the fracture and the determinants of fracture risk. Patient qualitative responses 

and the associated themes are presented in Table 3, and are discussed in the subsections 

below.

3.3.1. Theme 1: communication with health care providers about fracture risk
—An overwhelming number of respondents who perceived themselves at risk of future 

fracture or were unsure, indicated that they thought they might be at risk because they had 

been given a clinical diagnosis of osteoporosis/osteopenia or told that they are at risk of 

fracture (Tables 3 and 4). In contrast, a number of respondents reported that communication 

with their physicians or other health care providers led them to believe they were not at risk 

of fracture, for example one patient noted:

“. . .doctor says my bones are very good and the break should never have 

happened.”

Communication with health care providers may not have sufficiently clarified fracture risk 

for some participants. For example, one participant reported being on an osteoporosis 

medication, but was not sure about her risk for future fractures (Table 3). In other words, 

when interpreting the data, it was evident that patients referred to a discussion with a health 

care provider when providing a reason for their perception of risk, and that discussion 

included the use of the term osteoporosis or some reference to whether the patient was at 

risk of fragility fractures. Table 5 illustrates that perceptions of risk were similar among 

those with 3 or more osteoporosis risk factors compared to those with less than three risk 

factors, suggesting that patients may not understand multiplicative nature of risk or that 

health care providers have difficulty conveying information about risk to patients. The data 
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did not demonstrate that patients understood the concept that simply having a fragility 

fracture put them at increased risk of future fracture.

3.3.2. Theme 2: patient perceptions about bone health—Many respondents 

mentioned their beliefs about bone health. A number of participants who indicated that they 

thought they were at increased risk of future fracture attributed the risk to having weak or 

brittle bones, often referring specifically to bone density results. Several respondents did not 

think they were at risk of fracture and attributed this to the fact that they had normal bone 

density. Many patients’ risk perceptions equated good bone density with no risk or low bone 

density with high risk, when in fact a determination of future fracture risk should consider 

clinical risk factors in addition to bone density. Providing an interpretation of future fracture 

risk based on bone density alone may have misled some patients to believe that they were 

not at risk. The first two themes are related, in that perceptions of risk were influenced by 

the information provided by health care providers—either a clinical diagnosis of 

osteoporosis and increased fracture risk or a discussion of bone density results. However, an 

important distinction was made between the two themes during the interpretation of the data; 

it became clear that some patients were simply told they did or did not have osteoporosis or 

increased fracture risk, and other patients’ risk was put in the context of their bone density 

results. The link between the two themes is that that no matter how the presence or absence 

of fracture risk was communicated (e.g. using a clinical diagnosis, a statement of fracture 

risk or through bone density results), in some instances the patients’ communication with 

health care providers facilitated an appropriate risk perception, and in other cases it did not.

3.3.3. Theme 3: carefulness—belief that they can modify their own fracture 
risk—Across all three groups (yes, no, unsure) there were respondents who attributed their 

risk, or lack thereof, to their own actions. During the interpretation of the data, it was evident 

that the word “careful” was used frequently by respondents, but was linked to different risk 

perceptions: some respondents reported that they did not perceive themselves to be at 

increased risk because they were being a lot more careful, while others reported that they did 

think they were at risk and were likely to break a bone if they were not more careful. 

Another respondent was unsure of her future fracture risk, saying:

“ . . .really do not know. I will need to be more careful.”

The patients, whether they felt susceptible to fractures or not, felt that carefulness was linked 

to fracture risk, suggesting that patients perceived fracture risk to be modifiable by their own 

actions. Consistent with this interpretation, some respondents who did not perceive 

themselves to be at risk attributed this to preventative actions, such as being more physically 

active or using an assistive device. Taken together, the data suggest that patients believe that 

their actions are linked to future fracture risk.

3.3.4. Theme 4: beliefs about the cause of fracture and future fracture risk—
Many respondents who did not perceive themselves to be at increased risk of future fracture 

reported that this was their first fracture, or that the incident that caused the fracture was an 

accident, and would not happen again. The words “first time”, “first break”, and “freak/fluke 

accident” were repeated often among patient responses as a reason they were not at 
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increased risk of future fracture, and also appeared among those who were unsure about 

their risk of future fracture. In contrast, several participants who said that they did perceive 

themselves at risk attributed their future fracture risk to osteoporosis risk factors, such as 

age, prednisone use, or prior or subsequent fractures. The cause and effect theme is 

somewhat of a cross-cutting theme; it links the three themes described above in that all 

reflect different factors or “causes” related to fracture risk, namely having osteoporosis, 

having low bone density, being careful, participating in preventative actions, or having 

osteoporosis risk factors. Patients seem to understand that certain factors influence fracture 

risk, and they define their own personal level of risk by the presence or absence of those 

factors. Therefore, patients for whom the “causes” are present attribute their fracture to the 

“causes”, and patients for whom the “causes” are absent suggest that the fracture should not 

have happened.

3.4. Beliefs about fracture risk among those with and without a diagnosis of osteoporosis

Participants were characterized based on self-reported osteoporosis diagnosis (yes/no/

unsure) to determine if statements or emerging themes were different among participants 

with and without a diagnosis. Content analyses revealed that there were distinct differences 

in responses between the groups, and that certain themes were more evident in one group 

than another. Individuals who did not have an osteoporosis diagnosis often reported that they 

were not at risk of fracture because this was their first break, it was an accident, their doctor 

told them their bones are fine, or they were going to be more careful. In contrast, those with 

an osteoporosis diagnosis reported that they thought they were at risk because they had 

osteoporosis, they had broken bones before, or because their doctor had told them their 

bones were weak.

4. Discussion and conclusion

4.1. Discussion

The current study reveals that perceptions of future fracture risk vary among individuals who 

have suffered a fragility fracture, and appeared to be related to: (a) the patient’s beliefs about 

whether they have osteoporosis or their beliefs about the health of their bones, information 

that is often influenced by interactions with health care providers; (b) beliefs about whether 

they could modify their risk (e.g. by being careful); or (c) their beliefs about the causes of 

fracture or risk factors related to fracture risk. Consistent with the Health Belief Model [19], 

the threat of a future fracture seemed to be linked to perceived susceptibility to osteoporosis, 

health beliefs and health behaviours.

Communication with a health care provider was often provided as a reason why patients did 

or did not perceive themselves to be at increased risk for fracture. The associations made by 

patients between an osteoporosis diagnosis and their perceptions of fracture risk are 

encouraging, indicating that patients who have been diagnosed with osteoporosis understand 

the link between osteoporosis and future fractures. However, a number of respondents had 

been told by their physicians that they were not at risk, which is concerning since all 

respondents had sustained a fragility fracture, and a fragility fracture is an independent 

predictor of future fractures, even among individuals who do not have low bone density [6]. 
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It is possible that patients did not understand whether they were at risk. A recent study 

revealed that the agreement between self-report and actual bone density results was poor, 

indicating that patients may not understand when results are conveyed to them [20]. It is also 

possible that many patients were not assessed for osteoporosis and therefore the fact that 

they may be at increased risk of fracture was not communicated to them; a recent systematic 

review of observational studies demonstrated that there is a gap between the occurrence of a 

fragility fracture and appropriate osteoporosis diagnosis and management, in that many 

patients are not being assessed and treated [7].

When qualitative responses from those with and without an osteoporosis diagnosis were 

analysed separately, it became evident that those with a diagnosis seemed to link their 

diagnosis with their risk for future fractures, whereas those without a diagnosis often stated 

that they were not at greater risk of future fractures, referring to their fracture as their first 

break, or to indicate that their fracture was the result of an accident. Patient responses about 

risk perceptions did not appear to differ among those with greater than three risk factors 

compared to those with less than three risk factors, suggesting that it is the diagnosis rather 

than the presence of risk factors that influences patient perceptions about susceptibility to 

fractures. We recently published data demonstrating that the odds of a fragility fracture 

patient perceiving themselves at increased risk for fracture were higher for those that 

reported a diagnosis of osteoporosis (OR 22.91 [95%CI 7.45; 70.44]), but the odds 

decreased with increasing age (0.95 [0.91; 0.99]) [21]. If many fragility fracture patients do 

not perceive themselves to be susceptible to future fracture, they may not accept or pursue 

strategies for fracture prevention, either pharmacological or non-pharmacological [19]. A 

recent study demonstrated that perceived susceptibility to fracture was related to current use 

of an antiresorptive medication [9]. Similarly, having a previous bone density test or 

diagnosis of osteoporosis were the only factors associated with active consideration of or 

current use of osteoporosis medication in hip fracture patients [22]. The current study 

reveals that communication with health care providers has an important influence on risk 

perceptions among fragility fracture patients. Therefore, it is necessary to address patient–

physician communication to enhance perceived susceptibility to future fracture if we are to 

facilitate patient acceptance of intervention and self-management.

Many of the patients referred to their bone density results when speaking about their 

perceptions of risk, indicating that patients or their health care providers emphasize bone 

density as a major contributor to fracture risk. A recent study demonstrated that bone density 

information was associated with perceived susceptibility and acceptance of pharmacological 

and non-pharmacological management among women 50–65 years of age [23]. Using bone 

mineral density measured via dual-energy X-ray absorptiometry is currently the gold 

standard for the diagnosis of osteoporosis [24]. More recently, an absolute fracture risk 

model has been developed that includes bone density as well as clinical risk factors such as 

age, gender, history of fragility fracture and use of glucocorticoids when classifying fracture 

risk [25,26], however it is likely that many health care providers still focus on bone density 

results as the sole criterion for classifying fracture risk. When bone density is used to 

determine future fracture risk, patients are classified as normal, osteopenic or osteoporotic 

based on bone density alone, and only those in the osteoporotic range are considered to be at 

risk [27]. The new absolute fracture risk model conveys fracture risk as a 10-year probability 
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of any type of osteoporotic fracture, and it is based on economic modeling that incorporated 

hip fracture risk in the US population in the calculation of cost-effective treatment thresholds 

[28]. According to the absolute fracture risk model, a history of fragility fracture and age 

have an additive effect on 10-year fracture risk by independent of bone density, so it is 

possible to be at high risk of future fracture even though bone density is not in the 

osteoporotic range. Using bone density as the sole criterion for determining fracture risk 

misleads physicians and patients that those that are in the osteopenic range are not risk of 

fractures, when in fact a large proportion of fractures occur among individuals whose bone 

density is in the osteopenic range [29]. Therefore, in many cases of fragility fracture a 

diagnosis of increased fracture risk or initiation of osteoporosis management should occur 

even though the patient’s bone density is not in the osteoporotic range. A key message from 

our study is that the health care provider’s interpretation of and communication of bone 

density results to the patient influences risk perceptions. It has been suggested that creating 

an idea of certainty about medical evidence or test results that are uncertain should be 

avoided to achieve good communication between health care providers and patients, and that 

it may be beneficial to acknowledge the uncertainties present in medical evidence [30]. For 

example, bone density results may be presented as a precise way to predict outcome and 

provide a false sense of certainty about fracture risk. Therefore, communicating the message 

that having a fragility fracture increases future fracture risk independent of bone density, and 

then providing information about risk in the context of the patient’s situation and risk factors 

(e.g. 10 year fracture risk) may be a better way of communicating perceived susceptibility 

among fragility fracture patients, and therefore facilitating decision-making regarding 

treatment recommendations.

Many respondents across the perceived risk categories spoke about being more “careful”; it 

is interesting that fragility fracture patients focused more on physical action that they 

thought they could take to reduce falls or accidents rather than taking medications to 

decrease fracture risk. It would be of interest to evaluate what steps, if any, these patients are 

actually taking to be “more careful” as part of their activities of daily living, or whether they 

received recommendations for preventing falls from their family physician. Fall prevention 

strategies such as home hazard risk assessment or exercise have been demonstrated to reduce 

falls [31]. However, it is unknown whether interventions of this nature would be accepted by 

fragility fracture patients. Similar to our findings, a study evaluating perceived susceptibility 

to osteoporosis among community-dwelling women over the age of 40 who had not been 

diagnosed with osteoporosis demonstrated that the majority of women perceive their risk to 

be lower than other women their age, and they attributed their lower risk primarily to their 

own preventative behaviours, such as calcium supplementation or exercise [32]. A number 

of individuals reported that they did not believe they were at risk of future fracture because 

this was the first time they had broken a bone, and the fracture was an “accident”. This 

finding is of great concern given that all of the respondents had a fragility fracture, which is 

an independent risk factor for future fractures [6]. Previous reports of patient perceptions of 

fracture support our finding that individuals who suffer fragility fractures attribute their 

fractures to external causes rather than to bone fragility [10,11]. In fact, for some patients the 

belief that their fracture was an accident was so strong that even subsequent fractures were 

attributed to external situations rather than bone fragility [10,11]. Patients’ beliefs about 
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cause and effect was a cross-cutting theme; factors such as bone density, the presence of 

osteoporosis risk factors and being careful were perceived as potential “causes” of fracture, 

and perceptions about personal fracture risk appeared to be defined by the presence or 

absence of these factors. Interestingly, having a history of fragility fracture did not appear as 

a strong mediator of perceived susceptibility to future fractures. A study exploring the 

experience of hip fracture among elderly individuals revealed that patients perceive the 

problem of a fracture differently; some patients have a mechanistic perspective, in that they 

view the fall as the mechanism for their fracture, and the repair of the fracture returns them 

to their previous health status, whereas others view the fracture as part of a disease or illness, 

where treatment of the fracture does not reduce their susceptibility to future disease-related 

outcomes [33]. The current study is consistent with these findings, in that it reveals that 

although patients have a general understanding of some of the factors that influence fracture 

risk, their perceptions about the causes of their fracture appear to be the primary 

determinants of whether they believe themselves to be at increased risk of future fracture. 

Other studies of older women’s perceptions of osteoporosis reveal that women develop 

models and images of osteoporosis and what it means to be at risk, and that risk perceptions 

influence behaviour [12,34]; women who perceived that they were susceptible to 

osteoporosis were fearful of fractures and reduced their physical activity, and knowledge of 

low bone density reinforced the fear and uncertainty about participating in physical activity 

[34]. Therefore, when communicating risk to fragility fracture patients it is essential to 

consider differences in patient perceptions of fracture risk and reinforce appropriate 

preventative behaviours in the context of the patient’s model of osteoporosis and fracture 

susceptibility.

The current study has a few limitations. Among the potential pool of participants, 42% chose 

not to participate and 30% could not be contacted to determine if they were eligible. The 

refusal to participate may in itself be a statement on patients’ perception of osteoporosis 

risk; it is possible that patients who do not perceive themselves at risk would not perceive a 

study on osteoporosis to be personally relevant. We acknowledge that this is a potential 

source of responder bias. We conducted a descriptive study using both qualitative and 

quantitative data rather than an exclusively qualitative study [18,35]. Therefore, we did not 

employ conventional qualitative methods, such as in-depth one on one interviews (with a 

small sample) or iterative data analysis (when identifying themes) however our approach 

allowed us to analyze qualitative data from 127 respondents classified by their fracture risk 

response and so generate results less likely to be found within a smaller sample of 

interviewees. Further, we interviewed participants at one time point and so we are unable to 

comment on changes in perception of risk over time. We did not have bone density data to 

confirm whether all participants have osteoporosis. However, having a fragility fracture is a 

predictor of future fractures independent of bone density [6]. We report history of prior 

fracture after the age of 40, but we did not ascertain whether prior fractures were also 

fragility fractures. The proportion of respondents reporting a diagnosis of osteoporosis is 

relatively high compared to previous reports of the proportion of fragility fracture patients 

diagnosed with osteoporosis after fracture [7,8], suggesting that we may have over-

represented individuals with diagnosed osteoporosis. However, even among our sample there 

were a substantial number of individuals who did not make the link between their fragility 
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fracture and osteoporosis. Inclusion of a more representative sample may have actually 

increased the strength of our findings. Finally, individuals living in long-term care were 

excluded, and patients who had a hip fracture or were male were under-represented.

4.2. Conclusions

In summary, perceptions of future fracture risk vary substantially among individuals who 

have suffered a fragility fracture, and were related to the patient’s beliefs about whether they 

could modify their own risk and their beliefs about the causes of fracture or risk factors 

related to fracture risk. Patient beliefs seemed to be influenced by interactions with health 

care providers. Future research should investigate how to influence perceived susceptibility 

and health beliefs among fragility fracture patients to enhance the adoption of preventative 

action. Many patients referred to actions they could take to reduce their fracture risk, 

particularly being more careful; future research should evaluate the feasibility of 

implementing fall prevention programs after fragility fracture. Finally, the recurrent 

references to information provided by health care providers indicates that it is crucial for 

health care providers to deliver the message that having a fragility fracture increases the risk 

for future fracture independent of bone mineral density. Communication about fracture risk 

should include a comprehensive risk assessment that discusses risk in the context of each 

patient’s risk factors and considers that patients view the problem of fracture and future 

fracture risk differently.

4.3. Practice implications

The current study reveals that it is necessary for health care providers to ensure that fragility 

fracture patients understand that having a fragility fracture results in an increased risk of 

future fractures. Further, although some patients may already be taking steps to reduce 

fracture risk, health care providers should discuss strategies for fracture prevention with all 

patients after fragility fracture to ensure that patients understand that participation in 

preventative behaviours can modify their risk.
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Fig. 1. 
Flow diagram of participant recruitment and inclusion/exclusion.
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Table 1

Participant characteristics.

Total number of participants 127

Age in years (S.D.) 67.5 (12.7)

Number of females: n (%) 106 (82)

Menopausal status (females): n (%)

 Pre-menopausal 4 (3.1)

 Peri-menopausal 3 (2.3)

 Post-menopausal 95 (74.8)

 Unsure 3 (2.3)

Site of index fracture: n (%)

 Wrist 72 (56.7)

 Hip 26 (20.5)

 Other femur fracture 10 (7.9)

 Humerus 5 (3.9)

 Spine 1 (0.8)

 Pelvis 1 (0.8)

 Elbow 12 (9.4)

Cause of fracture: n (%)

 Fall from standing height 75 (59.1)

 Twisting 3 (2.4)

 Slipping on ice 37 (29.1)

 Ice skating 3 (2.4)

 Re-fracture 1 (0.8)

 Fall from standing height while running 2 (1.6)

 Hit it on something 2 (1.6)

 Unsure 1 (0.8)

 Spontaneous 3 (2.4)

Average time post-fracture in months (S.D.) 11.2 (6.3)

History of previous fracture: n (%) 51 (40.2)

Family history of fracture: n (%) 28 (21.7)

Self-reported height loss: n (%) 67 (51.9)

At least one fall in the past yeara: n (%) 103 (81.1)

3 or more falls in the past year: n (%) 13 (10.1)

Use assistive aid for mobility (cane, crutches, walker, wheelchair): n (%) 45 (35.4)

4 or more prescription medications: n (%) 53 (41.1)

Mean number of prescription medications: Mean (S.D.) 3.7 (3.3)

Marital status: n (%)

 Single 7 (5.4)

 Married 67 (52.8)

 Widowed 34 (26.4)

 Divorced/Separated 19 (14.7)
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Living arrangements: n (%)

 Live alone 45 (34.9)

 Live with others 82 (64.6)

a
If the respondent’s fracture was due to a fall, this fall was included in the total.
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Table 2

Perceptions of osteoporosis and fracture risk among individuals who have had a fragility fracture (n = 127).

Response: number of respondents (%)

Yes No Unsure

Do you think that breaking your (insert fracture site) means that you are at increased risk of 
breaking a bone in the future?

55 (43.3) 53 (41.7) 19 (15%)

Do you think your fracture was related to osteoporosis? 22 (17.3) 68 (53.5) 37 (29.1)

Have you ever been told that you have osteoporosis? 56 (44.1) 67 (52.8) 4 (3.1)
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Table 3

Factors that influence fragility fracture patients’ perceptions of risk.

Factors resulting in a perceptions of 
increased risk

Factors resulting in no increased 
perception of risk

Factors resulting in uncertainty 
about risk

Belief they 
have a 
diagnosis of 
osteoporosis

• Patient has been told 
they have osteoporosis – 
“. . .they have told me 
that I have osteoporosis 
and that I have really 
bad bones and must be 
careful.”

• Communication with 
physician has led patient to 
believe they are not at risk 
– “. . .doctor says my 
bones are very good and 
the break should never 
have happened.”

• Osteoporosis diagnosis 
or fracture risk may not 
have been 
communicated to the 
patient – “. . . not 
sure. . .doctor has put 
me on Actonel” and 
“. . .my daughter who is 
a nurse tells me that I 
am at risk but I am not 
sure”.

Perceptions of 
own bone 
health

• Patient believes their 
bones are weak or has 
been told that their 
bones are weak/brittle – 
“. . .doctors are always 
checking my bones and 
they say they are 
brittle.”

• Patient had additional 
fractures – “. . . because 
I just fractured a rib 
from coughing too 
much.”

• Bone density results not 
indicative of risk – 
“. . .very healthy 75-year-
old. . . doctor says my 
bone density test is 
excellent. I do not believe 
my bones are brittle.”

• Patient believes they have 
good bones – “I have been 
told my bones are very 
strong and I do drink a lot 
of milk.”

• Patient is uncertain 
about bone health – 
“. . .have never been 
told there is a problem 
with my bones so I 
really do not know”.

Carefulness: 
belief that 
they can 
modify their 
own fracture 
risk

• Patient feels they will 
have another fracture if 
they are not careful – “If 
I am not careful, I am 
sure I will break other 
bones.”

• Patient feels they are more 
careful – “Much more 
careful about getting 
around and always use my 
walker.”

• Patient attributes behaviour 
with risk – “I am in good 
shape and look after 
myself.”

• Patient feels they will 
need to be more careful 
– “. . .do not know, but 
I will be a little more 
careful”.

• Patient attributes 
behaviour with risk – 
“. . .not in my plans, 
not really sure. . .keep 
active”.

Beliefs or 
awareness 
about cause 
and effect

• Patient knows they have 
risk factors – 
“. . .because I am an old 
lady” and “. . .at 86 you 
are not too active and I 
am nervous of slipping 
again. I also have 
osteoporosis” and “. . . 
was told that my bones 
are thin and I am also on 
prednisone”.

• Patient attributes fracture 
to event – “It was a fluke 
accident.”

• Patient feels it was the first 
time they have fracture – 
“This was the first break I 
have ever had.”

• Patient feels it was the 
first time they have 
fracture – “This was 
my first break so I 
really do not know.”
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Table 4

Perceptions of fracture risk among individuals who have had a fragility fracture who have or have not been 

given an osteoporosis diagnosis (n = 127).

Do you think that breaking your (insert bone site) means that you are at increased risk of breaking a bone in the future? n (%)

No Yes Unsure

Have you ever been told that you have osteoporosis? n (%)

 No 45 (35) 8 (6) 12 (9)

 Yes 14 (11) 41 (33) 7 (6)

Patient Educ Couns. Author manuscript; available in PMC 2016 November 08.



C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

Giangregorio et al. Page 20

Table 5

Perceptions of fracture risk among individuals who have had a fragility fracture who do or do not have 3 or 

more risk factors (n = 127).

Do you think that breaking your (insert bone site) means that you are at increased risk of breaking a bone in the future? n (%)

No Yes Unsure

Three or more risk factors

 No 42 (33) 42 (33) 16 (13)

 Yes 11 (9) 13 (10) 3 (2)
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