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Abstract

Objective: To understand osteoporosis screening practices, particularly in men, by a diverse
cohort of physicians, including primary care physicians, endocrinologists and geriatricians.
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Methods: We surveyed randomly selected members of the American Academy of Family
Practice (AAFP), Endocrine Society and American Geriatrics Society. Respondents were asked to
rate how often they would screen for osteoporosis in four different clinical scenarios by ordering a
bone density scan. Multivariable logistic regression analyses were conducted to determine factors
associated with offering osteoporosis screening in men in each clinical scenario. Physicians were
also asked to note factors that would lead to osteoporosis screening in men.

Results: Response rate was 63% (359/566). While 90% respondents reported that they would
always or frequently screen for osteoporosis in a 65-year old postmenopausal woman, only 22%
reported they would screen a 74-year-old man with no significant past medical history.
Endocrinologists were more likely to screen a 74-year-old man compared to primary care
physicians [odds ratio (OR) 2.32, 95% confidence interval (ClI) 1.10-4.88]. In addition to chronic
steroid use (94%), history of non-traumatic fractures (88%) and androgen-deprivation therapy for
prostate cancer (82%), more than half the physicians reported suppressive doses of thyroid
hormone (64%) and history of falls (52%) as factors leading to screening for osteoporosis in men.

Conclusion: Our survey results highlight heterogeneity in osteoporosis screening in men, with
underscreening in some scenarios compared to women, and identifies factors that lead to screening
in men. These findings can help design interventions to improve osteoporosis screening in men.
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INTRODUCTION

Osteoporosis is a significant public health issue and is estimated to affect more than 10
million adults over the age of 50 in the United States with approximately 2 million being
men (1, 2). Moreover, healthcare utilization and costs associated with management of
osteoporosis-related complications are immense, resulting in half a million hospitalizations
and about 2.6 million physician office visits per year with an estimated healthcare
expenditure of 19 billion dollars annually (3). Overall, one in two women and one in four
men above the age of 50 are at risk for fragility fractures (4, 5). While women are at a
greater risk of developing osteoporosis, prior studies have shown that men have higher
mortality rates and worse functional outcomes than women following a fragility fracture (6—
10). Specifically, men are twice as likely as women to die after a hip fracture (10).

Despite increased awareness regarding osteoporosis, its consequences, and availability of
multiple widely disseminated practice guidelines recommending osteoporosis screening in
older adults, osteoporosis remains underdiagnosed and undertreated in men, leaving them
vulnerable to early death and disability (11-17). Even though multiple factors likely
contribute to the suboptimal evaluation of men at risk for osteoporosis, little is known about
current clinical practices regarding osteoporosis screening across different specialties.

Our study was designed to further understand osteoporosis screening practices in men
among a diverse cohort of physicians. In addition, we sought to identify factors that lead
physicians to screen for osteoporosis in men. We conducted a nationwide survey of
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endocrinologists, primary care physicians and geriatricians, reflective of a real-world setting,
in order to provide additional, clinically relevant data on where potential interventions are
needed to improve osteoporosis screening in men.

METHODS

Study Population and Data Collection

We conducted a nationwide survey of randomly selected active members of the Endocrine
Society, American Academy of Family Practice and American Geriatrics Society. We
employed a modified Dillman method of survey administration in order to enhance our
response rate (18). An initial mailing to the physicians included an introductory letter,
survey instrument, postage-paid return envelope and a small monetary gift. Following three
weeks, a postcard reminder was sent to all selected physicians. A second survey instrument
with a postage-paid return envelope was sent to non-responders three weeks later. A total of
600 physicians were surveyed. Physicians completed the surveys in 2018.

As shown in Figure 1, a total of 34 physicians were ineligible because they were deceased,
retired, not treating patients with osteoporosis or had an incorrect mailing address. Of the
remaining 566 response-eligible physicians, 359 completed the survey with a 63% (359/566)
response rate. Data from the survey were de-identified and logged using a double entry
method to ensure <1% error. The study was granted exemption by the University of
Michigan Institutional Review Board.

Survey Design and Measures

The survey instrument was developed based on the research questions and systematic review
of the literature. Standard techniques were used to assess content validity including review
by endocrinologists, primary care physicians, geriatricians and survey methodologists, and
pilot testing in a selected multidisciplinary group of physicians involved in osteoporosis
screening at the University of Michigan.

Information collected on physician respondents

We collected information on physician specialty, practice setting, years in practice since
completion of residency, percentage of male patients treated in clinic, number of days spent
providing care in an average week, and guidelines read on osteoporosis. Physician specialty
was categorized as endocrinology, primary care (including those reporting internal medicine
and family medicine), and geriatrics. Practice setting was categorized as academic tertiary
care center, private practice and community-based academic affiliate. In regards to
guidelines, physicians were asked to state whether they had read any of the following
guidelines: 2008 Screening for Osteoporosis in Men: A Clinical Practice Guideline from the
American College of Physicians (19); 2008 National Osteoporosis Foundation Clinical
Practice Guidelines (20); 2012 Osteoporosis in Men: An Endocrine Society Clinical Practice
Guideline (21); 2014 National Osteoporosis Foundation: Clinician’s Guide to Prevention
and Treatment of Osteoporosis (22); 2017 Treatment of Low Bone Density or Osteoporosis
to Prevent Fractures in Men and Women: A Clinical Practice Guideline Update from the
American College of Physicians (23).
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Physician reported frequency of screening for osteoporosis

Physicians were asked how often they would screen for osteoporosis by ordering a bone
density scan in the following four different clinical scenarios: a) a 74-year-old man with no
significant past medical history, b) a 65-year-old postmenopausal woman, c) a 55-year-old
man with no significant past medical history and d) a 55-year-old man with a history of
thyroid cancer on long term suppressive doses of thyroid hormone. Response categories
were based on a 5-point Likert scale as follows: always, frequently, occasionally, rarely and
never.

Factors reported by physicians to lead to osteoporosis screening in men

Physicians were also asked to select all factors that led them to screen for osteoporosis in
their male patients. Factors included chronic use of steroids, previous non-traumatic fracture,
androgen-deprivation therapy for prostate cancer, primary hyperparathyroidism,
hypogonadism, suppressive doses of thyroid hormone, history of falls, rheumatoid arthritis,
alcohol abuse, smoking, family history of osteoporosis, history of parental hip fracture under
the age of 80, previous traumatic fracture, severe osteoarthritis, vegetarian diet and other.

Statistical Analyses

RESULTS

Descriptive data were generated with frequencies and percentages. Multivariable logistic
regression analyses were conducted to determine factors associated with offering
osteoporosis in men screening in each clinical scenario (Likert scale was dichotomized as
never/rarely/occasionally versus frequently/always). Using the Pearson chi-square test, we
performed a univariate analysis to determine the association between use of suppressive
doses of thyroid hormone leading to osteoporosis screening in men and physician specialty.
A univariate analysis on the association between history of falls as a factor leading to
osteoporosis screening in men and physician specialty was also conducted. Missing data
were <5% per survey item and were not included in the analyses. All statistical analyses
were performed using R version 3.5.2. A 95% CI not including the null value was
considered statistically significant. A p-value of <0.05 was considered statistically
significant.

Of the 566 response-eligible physicians, 359 (63%) completed the survey. The respondent
characteristics are shown in Table 1. Of the 359 respondents, 128 (36%) were primary care
physicians, 114 (32%) were endocrinologists and 113 (32%) were geriatricians. Majority of
the physicians were in private practice (51%). More than half the physicians reported being
in practice for over 20 years (52%). Overall, 78.9% of endocrinologists, 53.1% of
geriatricians and 33.6% of primary care physicians reported having read at least one
guideline on osteoporosis screening (see Appendix for details).

Figures 2a—d demonstrate the frequency of screening for osteoporosis based on physician
responses to the four different clinical scenarios described above. Herein, only 22% of
physicians reported they would frequently to always screen a 74-year-old man with no
significant medical history (Figure 2a) compared to 90% of physicians who reported they
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would frequently to always screen a 65-year-old woman for osteoporosis (Figure 2b). Of
those physicians that stated that they would frequently to always screen a 74-year-old man
with no significant medical history, 46% were endocrinologists, 32% were geriatricians, and
22% were primary care physicians. While fewer than 2% of the physicians reported that they
would frequently to always screen a 55-year-old man with no significant medical history
(Figure 2c), 58% stated they would screen a 55-year-old man with history of thyroid cancer
on suppressive doses of thyroid hormone (Figure 2d). Results from multivariable analyses
indicated that endocrinologists were more likely to screen a 74-year-old man without a
significant past medical history compared to primary care physicians (OR 2.32, 95% ClI
1.10-4.88). Other results did not reach statistical significance.

Figure 3 shows the factors reported by physicians that would lead them to screen for
osteoporosis in their male patients. Chronic use of steroids (94%), previous non-traumatic
fracture (88%) and androgen-deprivation therapy for prostate cancer (82%) were the most
common physician-reported factors that would lead to osteoporosis screening in men.
Suppressive doses of thyroid hormone (64%) and history of falls (52%) were also reported
as factors that would lead to osteoporosis screening in men. In univariate analyses,
endocrinologists were more likely to order a bone density scan for osteoporosis screening in
men taking suppressive doses of thyroid hormone (p<0.001) (data not shown). Physician
specialty was not associated with screening for osteoporosis in men with a history of falls
(p=0.508).

DISCUSSION

Our nationwide survey of primary care physicians, endocrinologists and geriatricians
showed that while the majority of physicians reported screening a 65-year-old
postmenopausal woman with no significant risk factors for osteoporosis, fewer than one-
fourth of physicians would screen a 74-year-old man with no past medical history, with
endocrinologists being more likely to do so. Chronic use of steroids, previous non-traumatic
fracture and androgen-deprivation therapy for prostate cancer were the most commonly
reported factors that led to osteoporosis screening in men. Less expected was the finding that
more than half of physicians reported suppressive doses of thyroid hormone and history of
falls as factors leading to osteoporosis screening in men.

Complementing findings from prior studies, the results of our study demonstrate that there is
heterogeneity in osteoporosis screening practices in men, compared to women, likely
reflective of clinical uncertainty and possibly leading to underscreening in men (24-26).
This partially stems from the lack of consensus among published guidelines and
recommendations on advised screening for osteoporosis in men (19-23, 27). For example,
the AAFP supports the United States Preventive Services Task Force (USPSTF)
recommendations to screen women over the age of 65 and those younger than age 65 with
additional risk factors. There are no clear recommendations regarding men citing insufficient
evidence (27). In contrast, the National Osteoporosis Foundation and Endocrine Society
recommend screening in men aged 70 years and older and those aged 50 years or older with
risk factors for fractures (21, 22).
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Prior retrospective single institution studies have similarly demonstrated low rates of
osteoporosis screening in men despite aforementioned guideline recommendations (11-13).
In a single institution retrospective study of 342 men aged 70-75 years old seen by a
primary care physician at a university-based outpatient clinic, only 63 (18.4%) underwent a
bone density scan (11). In another retrospective single-institution study of men aged 70
years and older evaluated in a primary care setting (N=310), only 11.3% were screened (12).
In addition, in this other study, none of the men screened for osteoporosis were 90 years or
older (12). Despite these studies, nationwide, population-based data are scarce and
considerations that osteoporosis screening is undertaken by a multitude of physicians, both
primary care physicians and specialists, is lacking. Our study fills these knowledge gaps.

We found that commonly reported factors that led to screening for osteoporosis in men, such
as chronic use of steroids, non-traumatic fractures and androgen-deprivation therapy in men
with prostate cancer, are reflective of well-recognized causes of secondary bone loss (28,
29). We also found that almost half of the physicians reported that they screen for
osteoporosis in men who are at risk for falls. Falls are common in older adults with one-third
of community-dwelling adults over the age of 65 and nearly one-half of those over the age
of 80 sustaining a fall each year (30). Even though we know from clinical experience that
the vast majority of fractures result from falls, epidemiologic data show that only 10-15%
falls in older adults actually result in fractures (31). Despite falls not being incorporated in
some algorithms assessing fracture risk such as FRAX (32-34), recent studies have shown
that falls may be an independent predictive risk factor for future fractures in both women
and men (35-37). Our finding that physicians consider history of falls as a factor leading
them to screen for osteoporosis in men indicates that clinical judgement in addition to
guidelines is important in decision-making. Whether men and women have different fall risk
profiles and whether fall risk may be more strongly predictive of falls leading to fractures in
men remain unknown.

We found that 64% of respondents cited use of suppressive doses of thyroid hormone as a
risk factor that would lead to osteoporosis screening in men, with endocrinologists being
more likely to do so. Additionally, when presented with a clinical scenario asking whether
physicians would screen a 55-year-old man with history of thyroid cancer on suppressive
doses of thyroid hormone for osteoporosis by ordering a bone density scan, more than half
of physicians stated that they would. While untreated long-standing hyperthyroidism is a
known risk factor for osteoporosis and is also used in calculating the probability of a fracture
using the Fracture Risk Assessment Tool (FRAX), robust data on the deleterious effects of
exogenous hyperthyroidism resulting from suppressive doses of thyroid hormone on bone in
men are limited (38). In a case-control study by our team using a largely male cohort of
10,370 veterans with thyroid cancer and 10,370 age-, sex-, weight- and steroid use- matched
controls, osteoporosis was more frequent in patients with thyroid cancer compared to
controls (7.3% versus 5.3%, OR 1.33 95% CI 1.18-1.49). Even though low thyroid
stimulating hormone (TSH) was associated with higher incidence of osteoporosis in the
thyroid cancer patients, it was not associated with increased fractures eliciting the issue of
screening bias in this population (39). Our survey results indicate that some physicians make
an effort to address possible adverse effects of iatrogenic hyperthyroidism on bone in men,
even in view of limited existing data. It remains unclear whether this is appropriate, as male
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patients on suppressive doses of thyroid hormone may be subjected to increased screening
with bone density scans irrespective of their overall risk for osteoporosis and fractures.

The results from this survey study provide additional data regarding heterogeneity in
osteoporosis screening practices in men and on factors that lead to osteoporosis screening in
men using real-life clinically relevant scenarios. Strengths of our study are the inclusion of a
diverse cohort of physicians including primary care physicians and specialists, sampling at a
national level and a high response rate. However, there are potential limitations that should
be considered. With the use of a survey instrument there is a possibility of non-response
bias. However, the high response rate of 63% mitigates this risk. Additionally, even though
our survey included a comprehensive list of known risk factors for osteoporosis that may
lead to screening in men, there may be factors that were not included in the survey. Lastly,
responses provided in the survey may not reflect actual practice.

In summary, our study has important implications for both patients and physicians. Our
findings highlight the heterogeneity in osteoporosis screening practices in men, with
underscreening prevalent in some scenarios, most likely related to lack of consensus across
guidelines. While no clear guidelines are available for osteoporosis screening in men,
fractures in men lead to substantial morbidity and mortality compared to women. There is a
need for more research on men with osteoporosis which will help lead to targeted
interventions to personalize screening in men at risk for osteoporosis and fractures.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Flow diagram of survey respondents.
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Figure 2a.
Likelihood of offering osteoporosis screening in a 74-year-old man with no significant past

medical history. Response categories were based on a 5-point Likert scale as follows:
always, frequently, occasionally, rarely and never.
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Factors reported by physicians to lead to osteoporosis screening in men.
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Figure 2b.
Likelihood of offering osteoporosis screening in a 65-year-old postmenopausal woman.

Response categories were based on a 5-point Likert scale as follows: always, frequently,
occasionally, rarely and never.
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Figure 2c.
Likelihood of offering osteoporosis screening in a 55-year-old man with no significant past

medical history. Response categories were based on a 5-point Likert scale as follows:
always, frequently, occasionally, rarely and never.
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Figure 2d.
Likelihood of offering osteoporosis screening in a 55-year-old man with a history of thyroid

cancer on long term suppressive doses of thyroid hormone. Response categories were based
on a 5-point Likert scale as follows: always, frequently, occasionally, rarely and never.
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Table 1.

Survey participant characteristics (N=359)*

Physician Characteristics N (%)
Specialty

Primary Care 128 (36.1)

Endocrinology 114 (32.1)

Geriatrics 113 (31.8)
Practice Setting

Private Practice 173 (50.6)

Community-Based Academic Affiliate 106 (31.0)

Academic Tertiary Care Center 63 (18.4)
Years in Practice

0-10 67 (18.9)

11-20 102 (28.7)

>20 186 (52.4)
Days per Week Providing Patient Care

0.5-2 days 62 (18.0)

3-5 days 290 (82.0)
Percent Patients who are Male

0-25% 44 (12.4)

26-50% 259 (73.2)

51-100% 51 (14.4)
Read Guidelines on Osteoporosis

No 165 (46.0)

Yes 194 (54.0)
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