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Background: There is a lack of studies examining the relationship between osteoporosis and fear of falling as well as the association of osteoporosis and restrictions in daily life due to fear of falling. Thus, the aim of this study was to investigate whether there is an association between the presence of osteoporosis and fear of falling as well as restrictions in daily life due to fear of falling.

Methods: Cross-sectional data were used from a population-based sample of community-dwelling individuals in the second half of life (40 to 95 years; n = 7,808) in Germany. GP-diagnosed osteoporosis was used. Fear of falling as well as the restrictions in daily life due to fear of falling were collected in self-administered questionnaires. Multiple regression models controlling for sociodemographic, lifestyle, and health-related variables were used to determine the association between osteoporosis and the outcome measures.

Results: Logistic regressions showed that osteoporosis was associated with increased fear of falling in the total sample and in both sexes. In addition, regressions showed that osteoporosis was associated with restrictions in daily life due to fear of falling in the total sample and in women, but not in men.

Conclusions: The present study showed that osteoporosis is associated with fear of falling and with restrictions in daily life due to fear of falling. Because effective interventions to treat the fear of falling are available, our study might help to address this target group more accurately.
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INTRODUCTION

Osteoporosis, defined as a skeletal disorder characterized by compromised bone strength, is a frequent problem among older adults (1). Bone strength is primarily associated with bone density and bone quality. Regarding this, bone density is defined as grams of mineral per volume. Main associations of bone quality are architecture, turnover, damage accumulation, and mineralization (1). The prevalence of osteoporosis differed by age and sex. In general, the prevalence increased with age and was higher in women (2). It is estimated that over 200 million people worldwide suffer from osteoporosis. Further prognosis shows that until 2025 over 500 million people might suffer from this disease (3).

In the time period from 2009 to 2050 the proportion of people aged 50 years and older is expected to increase from 39 to more than 50% of the total German population (4), underlining the importance of identifying the consequences of osteoporosis.

The importance of the topic is also underlined by the fact, that osteoporosis is associated with falls, and fractures. Individuals with osteoporosis have a higher risk of falls, due to muscle weakness, spine kyphosis, or decreased postural control (5, 6). Low bone density due to osteoporosis is a main reason that falls easily result in fractures (7). Moreover, Delbaere et al. (8) show that fear of falling is strongly associated with frequent falls.

Thus far, most studies are restricted to the relation of osteoporosis and fear of falling. For example, the study by Resnick et al. found a positive correlation of osteoporosis and fear of falling (9). However, there is a lack of studies examining the relationship between osteoporosis and fear of falling as well as the association of osteoporosis and restrictions in daily life due to fear of falling.

For these reasons, the aim of this study was to investigate the gap between osteoporosis and restrictions in daily life due to fear of falling. In accordance with previous studies, we hypothesize that (1) fear of falling is positively associated with osteoporosis. Equally, we hypothesize that (2) restrictions in daily life due to fear of falling are positively associated with osteoporosis.

This knowledge is helpful for addressing the target group more accurately by characterizing people with fear of falling in detail.

METHODS

Sample

We used cross-sectional data from the fifth wave (2014) of the German Aging Survey (DEAS; “Deutscher Alterssurvey”). The DEAS is a large, population-based sample of individuals aged ≥40 years. The DEAS started with the first wave in 1996. Follow-up waves comprising cross-sectional and panel samples took place in 2002 (second wave), 2008 (third wave), 2011 (fourth wave), as well as in 2014 (fifth wave). The DEAS used a cohort-sequential design, consisting of cross-sectional samples, and longitudinal samples. The cross-sectional samples included first time participants, whereas the panel samples included individuals already interviewed before. The main part of the DEAS is divided into a personal interview and an additional self-administered questionnaire. Klaus et al. provided further details regarding the DEAS study (10).

We focused on the fifth wave of the DEAS study because our target dimensions were only assessed in this wave. The cross-sectional sample of the fifth wave consisted of the panel participants (n = 4,352), who had previously participated in the study (response rate 61%), and a newly drawn cross-sectional sample (n = 6,003), who were participating in the DEAS study for the first time (response rate 25%). In total, 10,355 participants were interviewed. Written consent was obtained from all participants. It was not necessary to obtain permission from ethics committees, as the criteria for requiring an ethics statement were not met.

Dependent Variables

Fear of falling was self-assessed in the additional self-administered questionnaire. Therefore, the participants answered the question: “The following questions are about involuntary falls: Were you afraid that you might fall during the past 12 months?” The offered possibilities to answer were “yes” or “no.” This is a common way of quantifying fear of falling (11).

Furthermore, for measuring restrictions in daily life due to fear of falling the participants were asked the following question: “Do you ever limit your activities, for example, what you do, or where you go, because you are afraid of falling?” The interviewees were offered the possibility to answer with “yes” or “no.”

Independent Variables

Osteoporosis was assessed according to a list of various illnesses diagnosed by a physician. The participants' possibilities to answer were “yes” or “no.” To put it in other words: Individuals were asked to identify from a list of several illnesses (heart attack; high blood pressure, or hypertension; high blood cholesterol; stroke or cerebral vascular disease; diabetes or high blood sugar; chronic lung disease; arthritis, including osteoarthritis, or rheumatism; cancer or malignant tumor; stomach or duodenal ulcer, peptic ulcer; Parkinson's disease; cataracts; hip fracture or femoral fracture) which illnesses they had been formally diagnosed with by their doctor. The list is based among others on the Charlson Comorbidity Index. The selection of diseases was also based on several sources (12).

Control Variables

Age and sex were included in the regression model. In addition, employment status was operationalized as employed, retired and other: not employed. Marital status was collected as married and living with a spouse, married and living separately, divorced, widowed, and single. We also included individual monthly net equivalent income (OECD scale). Moreover, it was adjusted for the lifestyle factors of alcohol consumption, and physical activity. We distinguished between drinking alcohol using “daily,” “several times a week,” “once a week,” “one to 3 times a month,” “less frequently,” and “never.” The same categories were used to measure physical activity. In addition, the number of physical illnesses such as cardiovascular disease or cancer, as well as self-rated health were included in the regression model. The range of the number of physical illnesses is between 0 and 11 and self-rated health ranges from 1 = “very good” to 5 = “very bad.”

Statistical Analysis

First, sample characteristics were reported stratified by osteoporosis. In addition, multiple logistic regressions were used to model the relation between osteoporosis and fear of falling as well as restrictions in daily life due to fear of falling, controlling for several potential confounders. The model assumptions for the logistic regressions were checked. Moreover, we tested for multicollinearity (using the variance inflation criterion). Across the regressions, it was found that the largest variance was 1.47, indicating that we do not have a problem with multicollinearity.

The level of statistical significance was set to p < 0.05. All statistical analyses were conducted using Stata 15.0 (Stata Corp, College Station, TX, USA).

RESULTS

Bivariate Analysis

In sum, 7,213 participants reported whether osteoporosis was diagnosed or not (average age equaled 64.4 ± 11.2, 40 to 95 years). About 3,641 of these respondents were female (50.5%), 5,029 individuals were married, living together with spouse (69.7%). In total, 512 respondents (116 men; 396 women) reported that osteoporosis was diagnosed (7.1%; in men: 3.3%; in women: 10.9%). Respondents with diagnosed osteoporosis reported higher fear of falling as well as higher restrictions in daily life through fear of falling. Please see Table 1 for further details.


Table 1. Characteristics, stratified by diagnosed osteoporosis (No; Yes) (n = 7,213).
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Regression Analysis

After controlling for various covariates, multiple logistic regressions (Table 2) showed that increased fear of falling was associated with osteoporosis [OR: 2.40 (95%–CI: 1.95–2.96)] in the total sample and in both sexes [men, OR: 1.64 (1.03–2.62), women, OR: 2.04 (1.60–2.60)]. With regard to covariates, only self-rated health, and number of physical illnesses were consistently associated with fear of falling in the total sample, and in both sexes.


Table 2. Determinants of fear of falling and restrictions in daily life due to fear of falling.
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Moreover, increased restrictions in daily life due to fear of falling were associated with osteoporosis [OR: 1.91 (1.47–2.49)] in the total sample, in women, but not in men [men, OR: 1.56 (0.88–2.77), women, OR: 1.82 (1.33–2.48)]. Regarding the covariates, only self-rated health and number of physical illnesses were consistently associated with increased restrictions in daily life due to fear of falling in the total sample, and in both sexes.

Furthermore, regressions were stratified by age (40 to 64 years; 65 years and over). Among individuals 40 to 64 years, regressions showed that osteoporosis was associated with increased fear of falling in the total sample [OR: 2.95 (1.98–4.39)], and in women [OR: 2.86 (1.81–4.51)], but not in men [OR: 1.77 (0.72–4.36)]. Increased restrictions in daily living due to fear of falling were not associated with osteoporosis [total sample, OR: 1.39 (0.76–2.56), men, OR: 0.72 (0.18–2.90), women, OR: 1.61 (0.80–3.23)].

Among individuals 65 years and over, regressions showed that osteoporosis was associated with increased fear of falling in the total sample [OR: 2.19 (1.71–2.81)] and in women [OR: 1.74 (1.30–2.33)], but not in men [OR: 1.62 (0.93–2.80)]. Increased restrictions in daily living due to fear of falling were associated with osteoporosis in the total sample [OR: 2.08 (1.54–2.81)], and in both sexes [men, OR: 1.97 (1.03–3.76), women, OR: 1.89 (1.33–2.68)].

DISCUSSION

Main Findings

Based on a large nationally representative sample of community-dwelling individuals in the second half of life, the aim of this study was to investigate whether there is an association between the presence between osteoporosis and fear of falling as well as restrictions in daily life due to fear of falling. Multiple logistic regression analysis revealed that osteoporosis was associated with higher fear of falling in the total sample as well as in women and men after adjusting for socio-demographic factors, various lifestyle factors, self-rated health and number of physical illnesses. Moreover, osteoporosis was associated with restrictions in daily life due to fear of falling in the total sample as well as in women but not in men after adjusting for the same set of covariates.

Relation to Previous Research

To our best knowledge, the current study is the first one, which investigated the relation between osteoporosis, and fear of falling as well as restrictions in daily life due to fear of falling. Most of the existing studies only consider the relation between osteoporosis and fear of falling. As an example a paper by Resnick et al. showed that diagnosed osteoporosis is associated with fear of falling (9). This is in accordance with our study and appears plausible because people with osteoporosis have lower bone mass than healthy individuals and therefore are more instable (13). Because of the instability, these people might have an increased fear of falling.

However, by indicating a gap in the previous research, this study further assessed the association between diagnosed osteoporosis and restrictions in daily life due to fear of falling. It appears very plausible that diagnosed osteoporosis and restrictions in daily life due to fear of falling are positively associated. A possible explanation for our findings might be the fact that individuals with osteoporosis are more fragile and have higher balance deficits (13). Therefore, they might have higher restrictions in daily life due to fear of falling.

The non-significant relationship between diagnosed osteoporosis and restrictions in daily life due to fear of falling in men might be explained by the fact that in general men have a different health risk behavior than women. Men are more likely than women to adopt behaviors that increase their risks regarding health (14). However, this should be further investigated in future studies. The lack of association may also be explained by the lack of statistical power.

Strengths and Limitations

This is one of a few studies that investigated not only the association between osteoporosis and fear of falling but also restrictions in daily living because of fear of falling. In contrast to existing studies which are mainly restricted to rather specific samples, our results provide new insights by using a large nationally representative sample of community-dwelling individuals aged 40 and over (10). In contrast to previous studies which are restricted to osteoporosis samples, our study compared individuals with osteoporosis with a healthy comparison group. GP-diagnosed osteoporosis was used as main independent variable.

The limitations of the present study are particularly related to potential sample selection bias. It can be observed among the oldest age groups. However, it has been demonstrated that selectivity effects are small in the German Aging Survey and the distribution of sociodemographic factors (e.g., family status or household size) are close to the distribution within the German population (15). Moreover, this is a cross-sectional study. The causal direction of this relationship (e.g., fear of falling and osteoporosis) could be argued to be reciprocal. Limitations also arise from the fact that self-reported single-item measures were used to assess fear of falling and restrictions in daily life due to fear of falling. The prevalence of osteoporosis is rather low in the DEAS study. Therefore, we cannot dismiss the possibility that this is underestimated. In the DEAS study, data about the pharmacological treatment of osteoporosis is missing.

Conclusion

Findings of the present study stress the relation between osteoporosis and fear of falling as well as restrictions in daily life due to fear of falling. Because effective interventions to treat the fear of falling are available, our study might help to address this target group more accurately.

Future longitudinal studies are needed to validate the findings of the present cross-sectional study and to better understand the relationship of our variables of interest. Moreover, there are large issues of postmenopausal osteoporosis (16, 17). This should be investigated in further studies.
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