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HIV infection is associated with premature bone loss. The po-
tential impact of recently updated osteoporosis screening guide-
lines is unknown. In a population-based cohort, we found low 
adherence and sex differences among eligible people with HIV.

Keywords.  bone mineral density; HIV and aging; human im-
munodeficiency virus; non-AIDS comorbidities; osteoporosis.

In the past decade, the gap in projected lifespan between people 
with HIV (PWH) and HIV-seronegative counterparts has 
narrowed [1, 2]. However, PWH experience age-related med-
ical comorbidity at an earlier age and in excess [3–5]. Among 
common comorbidities are low bone mineral density and oste-
oporosis. Poor bone mineral health appears to stem from virus-
related factors, specific antiretrovirals, and health inequities 
such as poor nutrition, low body weight, increased substance 
use, and low vitamin D [6]. The consequences of poor bone 
health, osteoporotic fractures, have major medical and eco-
nomic consequences, including early mortality, disability, and 
loss of independence [7, 8].

In 2013, the HIV Medicine Association (HIVMA) and the 
Infectious Diseases Society of America (IDSA) released new 
guidelines for osteoporosis screening for PWH [9]. Given the 
risk for premature bone loss, bone mineral density (BMD) 
screening is now recommended for all HIV-infected men and 
postmenopausal women at 50 years of age. This is in accord-
ance with an independent panel of infectious diseases and en-
docrinology experts as well as other organizations including 
the European AIDS Clinical Society [6, 10, 11]. In the general 

population, normal-risk females are screened at age ≥65 years, 
and the screening of males without risk factors remains contro-
versial [12].

Despite these recommendations, the frequency of BMD 
screening among PWH remains unclear. Potential barriers such 
as knowledge gaps and insurance coverage may impact HIV 
provider and patient adherence. The purpose of the present 
investigation was to compare the overall and subgroup utiliza-
tion of BMD screening in a large population of PWH in the 
United States.

METHODS

Study Population

We performed a cross-sectional analysis using a research plat-
form (Explorys; IBM Watson Health, Cambridge, MA, USA) 
that sources clinical data from 27 health systems containing 70 
million unique lives [13]. Clinical information from electronic 
medical records, laboratories, practice management systems, 
and claims systems is mapped to Unified Medical Language 
System ontologies to create longitudinal records for unique pa-
tients. Data are standardized and curated according to common 
controlled vocabularies and classification systems [14–16]. 
Both inpatient and outpatient visits are captured, and persons 
with all types of insurance as well as those who are self-pay are 
represented. Patient counts are reported to the nearest 10 to 
maintain confidentiality. The MetroHealth System Institutional 
Review Board has deemed population-level data analysis with 
de-identified patient data, such as performed herein, not to 
be human studies research and waived necessity for informed 
consent.

PWH were identified using a validated algorithm (77% 
sensitivity, 100% specificity) that uses a combination of an 
ICD-9 or ICD-10 code related to HIV and antiretroviral treat-
ment [17]. To identify a cohort receiving routine care that 
is obtaining BMD screening for primary prevention, per-
sons with osteoporosis (≥2 ICD-9 codes of 733.0 or ICD-10 
code M81) or pharmacological therapies for osteoporosis be-
fore obtaining BMD screening were excluded from analysis 
(Supplementary Table 1).

Statistical Analysis

The analysis was limited to patients age 50 years or older with 
an active status in the database from January 11, 2016, to 
January 11, 2021, who were not missing demographic data on 
age, sex, race, or insurance status. The primary outcome was 
BMD screening, defined by Current Procedural Terminology 
(CPT) codes (Supplementary Table 1). Among women 
age ≥65 years or older in the general population, 36% of the 
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cohort had received BMD screening in our database, which 
is similar to the prevalence estimate of 37% in other popula-
tion databases [18]. We assessed overall BMD screening use 
among PWH and within demographic subgroups. To help 
assess insurance as a possible barrier to care, an exploratory 
subgroup analysis of HIV patients age 50–64 years stratified 
by insurance status was performed and not extended to those 
age ≥65 years because of Medicare eligibility. To help gauge 
the importance of BMD screening, frequency of osteoporotic 
fractures in the study population was evaluated using ICD 
codes (Supplementary Table 1). Because large data sets will 
result in statistically significant data that may not have clin-
ical significance, hypothesis tests were not performed. The 
analysis was primarily descriptive.

RESULTS

Participant Demographics

We identified 16 590 PWH. Most were 50–64 years in age (12 
530; 75.5%); the sample consisted of 12 870 males (77.6%) 
and 3720 females (22.4%). White and Black patients consti-
tuted 8570 (51.2%) and 6060 (36.5%) individuals, respectively. 
Within the cohort, 6390 were on Medicare (38.5%), 2060 were 
on Medicaid (12.4%), and 8150 had private insurance (49.1%).

BMD Screening Rates

Overall, 1390 (7.4%) of HIV-eligible adults received BMD 
screening. Screening was lowest in those 50–64  years of age 
(870; 6.9%), but higher with older age (65+ years: 530; 13.1%). 
BMD screening was more common among females than males 
(14.8% vs 6.7%). Sex differences in BMD screening were ob-
served among both age categories (Figure 1). BMD screening 
among Black (7.8%), White (9.0%), and other race (8.1%) in-
dividuals was similar. In subgroup analysis, age 50–64  years, 
Medicaid, private insurance, and Medicare had 4.5%, 6.4%, and 
8.8% BMD screening rates, respectively. Fracture rates were 

elevated among all HIV subgroups relative to HIV-seronegative 
counterparts (Figure 2).

CONCLUSIONS

In this study, we estimated the frequency of BMD screening 
among eligible PWH. Over 90% of PWH ≥50 years of age did 
not undergo osteoporosis screening. Men were less likely to 
complete screening than females. Frequency of screening did 
not differ greatly by race, but people with older age (≥65 years) 
and either Medicare or private health insurance were more 
likely to undergo BMD testing.

Few studies have investigated BMD screening adherence to 
IDSA/HIVMA guidelines. In a cohort of 225 patients at a single 
academic medical center in the United States, only 12.4% of 
PWH were found to have performed BMD screening [19]. In 
a national audit of adult HIV services in the United Kingdom, 
only 16.7% of PWH over the age of 70 had BMD measured [20]. 
A recent study in the United States of 197 veterans with HIV 
found that 16.2% received BMD screening [21].

Our study demonstrates an even lower screening rate among 
PWH. In contrast to prior studies, which are limited by selec-
tion bias associated with tertiary single-center or multicenter 
investigations, our population sample is drawn from various 
health care settings across all US Census regions. Therefore, our 
cohort is likely a more accurate estimate of BMD screening for 
PWH in the United States [22].

The lower likelihood of men with HIV to perform BMD 
screening is concerning. Our study demonstrates that among 
PWH age 50–64  years, fracture rates are similar between 
men and women with HIV (MWH; WWH). Further, MWH 
age ≥65 years had similar fracture rates as women age ≥65 in 
the general population, who are USPSTF recommended to re-
ceive BMD screening. Despite the high occurrence of fractures 
in MWH, WWH were 2–3 times more likely to undergo BMD 
screening than MWH. Other studies have also demonstrated 
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Figure 1. Sex differences in BMD screening among PWH. aBone mineral density screening among males is not USPSTF recommended, but is recommended by the National 
Osteoporosis Foundation for all men age 70 years and older. bBone mineral density screening is USPSTF recommended for all females age 65 years and older. Abbreviations: 
BMD, bone mineral density; Gen pop, general population; PWH, people with HIV; USPSTF, US Preventive Services Task Force.
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that fracture rates among MWH are similar and at times higher 
than WWH [23, 24].

As higher rates of fractures among WWH cannot explain 
more screening, we suspect the sex differences in BMD screening 
in our study reflect a knowledge gap among providers and sex 
differences in risk perception. A survey study of 644 Infectious 
Diseases physicians found that 55% of providers always/almost 
always performed osteoporosis screening for postmenopausal 
women in comparison to performing osteoporosis screening 
for only 33% of men age ≥50 years [25]. Further, focus groups 
that assessed attitudes toward osteoporosis demonstrated that 
men were less likely than females to think osteoporosis was a 
disease of aging associated with risk of new fractures and dis-
ability [26]. Both physician and patient risk perceptions seem 
to be implicated in poor BMD screening among males. Thus, 
ongoing provider and patient education may be necessary to al-
leviate sex differences.

Additionally, the recommendation of early screening relative 
to the general population may be prohibited by costs and in-
surance coverage. HIV remains an unrecognized risk factor for 
osteoporosis among major expert panels including the United 
States Preventive Services Task Force (USPSTF), which may 
preclude coverage for early screening. Our finding that those 
age 50–64 years with Medicare and private insurance were more 
likely to receive screening than those with Medicaid reinforces 
the presence of a financial barrier.

There are limitations to the present study that bear consid-
eration when interpreting the results. HIV-specific factors (ie, 
CD4, viral load) are not available in the database. Moreover, we 
could not capture data for patients who sought care in health 
systems not included in the database. There is also a potential 
for misclassification with the use of ICD codes. However, to 
mitigate the influence of possible misclassification bias, we used 
validated case definitions to identify PWH. Despite these limi-
tations, this population-based analysis reports important data. 

Our study includes one of the largest and most diverse older 
PWH cohorts studied for osteoporosis screening, which allowed 
subgroup analysis including sex, race, and insurance status.

In conclusion, despite guideline recommendations, there re-
mains low BMD screening among older PWH and particularly 
among MWH. Knowledge gaps and insurance coverage may be 
contributing barriers. Given estimates that predict that 70% of 
PWH will be 50 years and older in 2030, it is critical to prioritize 
health screenings that prevent negative health outcomes such 
as falls and fractures to preserve independent function and en-
hance well-being [27].

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 
of the authors, so questions or comments should be addressed to the 
corresponding author.

Acknowledgments
Financial support. None.
Potential conflicts of interest. All authors have no conflicts to disclose. 

All authors have submitted the ICMJE Form for Disclosure of Potential 
Conflicts of Interest. Conflicts that the editors consider relevant to the con-
tent of the manuscript have been disclosed.

Patient consent. Neither ethical approval nor informed consent was 
required for this analysis, which did not involve human subjects’ research.

References
1. Marcus JL, Chao CR, Leyden WA, et al. Narrowing the gap in life expectancy be-

tween HIV-infected and HIV-uninfected individuals with access to care. J Acquir 
Immune Defic Syndr 2016; 73:39–46.

2. Samji H, Cescon A, Hogg RS, et al; North American AIDS Cohort Collaboration 
on Research and Design (NA-ACCORD) of IeDEA. Closing the gap: increases in 
life expectancy among treated HIV-positive individuals in the United States and 
Canada. PLoS One 2013; 8:e81355.

3. Guaraldi G, Orlando G, Zona S, et al. Premature age-related comorbidities among 
HIV-infected persons compared with the general population. Clin Infect Dis 
2011; 53:1120–6.

4. Collins LF, Sheth AN, Mehta CC, et al. The prevalence and burden of non-AIDS 
comorbidities among women living with or at-risk for HIV infection in the 
Untied States. Clin Infect Dis. in press.

Fr
ac

tu
re

 P
re

va
le

nc
e/

10
0 

Pe
rs

on
s

7

6

5

4

3

2

1

0
50–64 (HIV)

2.4 2.4

3.4

6.3

1.2 1.1

2.2

3.7

65+ (HIV) 50–64 (Gen Pop) 65+ (Gen Pop)

Male Female

Figure 2. Vertebral, hip, and wrist fracture prevalence in patients without diagnosed osteoporosis stratified by HIV serostatus and sex.



4 • ofid • BRIEF REPORT

5. Birabaharan M, Strunk A, Martin TCS. Burden of hypertension, diabetes, cardi-
ovascular, and lung disease among women living with HIV in the United States. 
Clin Infect Dis. in press.

6. McComsey GA, Tebas P, Shane E, et al. Bone disease in HIV infection: a prac-
tical review and recommendations for HIV care providers. Clin Infect Dis 2010; 
51:937–46.

7. Rachner TD, Khosla S, Hofbauer LC. Osteoporosis: now and the future. Lancet 
2011; 377:1276–87.

8. Compston JE, McClung MR, Leslie WD. Osteoporosis. Lancet 2019; 393:364–76.
9. Aberg JA, Gallant JE, Ghanem KG, et al; Infectious Diseases Society of America. 

Primary care guidelines for the management of persons infected with HIV: 2013 
update by the HIV Medicine Association of the Infectious Diseases Society of 
America. Clin Infect Dis 2014; 58:e1–34.

10. Brown TT, Hoy J, Borderi M, et al. Recommendations for evaluation and manage-
ment of bone disease in HIV. Clin Infect Dis 2015; 60:1242–51.

11. Ryom L, Cotter A, De Miguel R et al. EACS Governing Board. 2019 update of the 
European AIDS Clinical Society Guidelines for treatment of people living with 
HIV version 10.0. HIV Med 2020; 21:617–24. Available at: http://www.eacsociety.
org/Portals/0/Guidelines_Online_131014.pdf. Accessed 3 January 2021.

12. Curry SJ, Krist AH, Owens DK, et al; US Preventive Services Task Force. Screening 
for osteoporosis to prevent fractures: US Preventive Services Task Force recom-
mendation statement. JAMA 2018; 319:2521–31.

13. The IBM Explorys Platform: liberate your healthcare data. Solution brief. 
Available at: ibm.com/downloads/cas/4P0QB9JN. Accessed 5 September 2020.

14. US National Library Medicine. Overview of SNOMED Ct. Available at: https://www.
nlm.nih.gov/healthit/snomedct/sno med_overview.html. Accessed 3 January 2021.

15. McDonald  CJ, Huff  SM, Suico  JG, et  al. LOINC, a universal standard for 
identifying laboratory observations: a 5-year update. Clin Chem 2003; 49:624–33.

16. Nelson  SJ, Zeng  K, Kilbourne  J, et  al. Normalized names for clinical drugs: 
RxNorm at 6 years. J Am Med Inform Assoc 2011; 18:441–8.

17. Paul DW, Neely NB, Clement M, et al. Development and validation of an elec-
tronic medical record (EMR)-based computed phenotype of HIV-1 infection. J 
Am Med Inform Assoc 2018; 25:150–7.

18. McAdam-Marx C, Unni S, Ye X, et al. Effect of Medicare reimbursement reduc-
tion for imaging services on osteoporosis screening rates. J Am Geriatr Soc 2012; 
60:511–6.

19. Kumar RN, Masters MC, Krueger K. 760. Assessment of DEXA scan ordering 
among infectious disease providers at a large tertiary-care urban academic 
center in the Midwest. Open Forum Infectious Diseases 2019; 6(Supplement_2
):S339.

20. Molloy  A, Curtis  H, Burns  F, Freedman  A; BHIVA Audit and Standards Sub-
Committee. Routine monitoring and assessment of adults living with HIV: re-
sults of the British HIV Association (BHIVA) national audit 2015. BMC Infect Dis 
2017; 17:619.

21. Khanjee  N, Turin  CG, Breaux  K, Armamento-Villareal  R, Rodrigueze-
Barradas M, Clark E. 110. Bone mineral density screening in veterans living with 
HIV. Open Forum Infect Dis 2020; 7(Suppl 1):S184.

22. Morales Rodriguez K, Khalili  J, Trevillyan  J, Currier  J. What is the best model 
for HIV primary care? Assessing the influence of provider type on outcomes of 
chronic comorbidities in HIV infection. J Infect Dis 2018; 218:337–9.

23. Triant  VA, Brown  TT, Lee  H, Grinspoon  SK. Fracture prevalence among 
human immunodeficiency virus (HIV)-infected versus non-HIV-infected 
patients in a large U.S.  healthcare system. J Clin Endocrinol Metab 2008; 
93:3499–504.

24. Gedmintas L, Wright EA, Losina E, et al. Comparative risk of fracture in men and 
women with HIV. J Clin Endocrinol Metab 2014; 99:486–90.

25. Lakshmi S, Beekmann SE, Polgreen PM, et al. HIV primary care by the infectious 
disease physician in the United States - extending the continuum of care. AIDS 
Care 2018; 30:569–77.

26. Beauvais  C, Poivret  D, Lespessailles  E, et  al; SOLID’OS Working Group. 
Understanding patients’ perspectives and educational needs by type of osteopo-
rosis in men and women and people with glucocorticosteroid-induced osteopo-
rosis: a qualitative study to improve disease management. Calcif Tissue Int 2019; 
105:589–608.

27. Erlandson KM, Karris MY. HIV and aging: reconsidering the approach to man-
agement of comorbidities. Infect Dis Clin North Am 2019; 33:769–86.

http://www.eacsociety.org/Portals/0/Guidelines_Online_131014.pdf
http://www.eacsociety.org/Portals/0/Guidelines_Online_131014.pdf
http://ibm.com/downloads/cas/4P0QB9JN
https://www.nlm.nih.gov/healthit/snomedct/sno med_overview.html
https://www.nlm.nih.gov/healthit/snomedct/sno med_overview.html



