Table 6. Adjusted multivariable regression models assessing associations between total lifetime alcohol use and femoral neck, total hip and lumbar spine T-score (results for all covariates displayed in table)

	Independent variable
	Femoral Neck T-score

(95% CI)
n=235
	Total Hip T-score 

(95% CI)
n=235
	Lumbar Spine T-score

 (95% CI) n=236

	
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value

	Total lifetime alcohol use (100kg)
	-0.003
(-0.015 - 0.010)
	0.69
	-0.001
(-0.012 - 0.011)
	0.93
	0.005
(-0.013 - 0.023)
	0.61

	Age
	-0.021
(-0.038 - -0.005)
	0.01
	-0.017
(-0.032 - -0.001)
	0.03
	0.003
(-0.022 - 0.028)
	0.79

	Sex
	
	0.01
	
	0.01
	
	0.45

	
	Male [ref]
	---
	
	---
	
	---
	

	
	Female
	0.500
(0.145 - 0.854)
	
	0.461
(0.132 - 0.790)
	
	0.211
(-0.338 - 0.760)
	

	Race (from DXA)a
	
	0.36
	
	0.03
	
	0.16

	
	Black [ref]
	---
	
	---
	
	---
	

	
	Hispanic
	0.211
(-0.088 - 0.510)
	
	0.386
(0.109 - 0.663)
	
	0.437
(-0.030 - 0.904)
	

	
	White
	0.130
(-0.167 - 0.426)
	
	0.172
(-0.103 - 0.447)
	
	0.288
(-0.171 - 0.747)
	

	BMI
	0.054
(0.033 - 0.075)
	<0.01
	0.054
(0.035 - 0.074)
	<0.01
	0.036
(0.003 - 0.069)
	0.03

	Current smokerb
	
	0.88
	
	0.87
	
	0.91

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	0.024
(-0.281 - 0.328)
	
	-0.024
(-0.306 - 0.259)
	
	-0.027
(-0.501 - 0.446)
	

	Past 30-day risky alcohol usec
	
	0.66
	
	0.71
	
	0.46

	
	Abstinent [ref]
	---
	
	---
	
	---
	

	
	Low risk use
	-0.144
(-0.518 - 0.230)
	
	-0.090
(-0.436 - 0.257)
	
	-0.131
(-0.703 - 0.442)
	

	
	High risk use
	-0.110
(-0.391 - 0.170)
	
	-0.106
(-0.365 - 0.154)
	
	-0.271
(-0.700 - 0.159)
	

	Postmenopausald
	
	0.28
	
	0.23
	
	0.72

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	-0.228
(-0.647 - 0.190)
	
	-0.237
(-0.625 - 0.151)
	
	-0.120
(-0.772 - 0.532)
	

	Ever opioid exposuree
	
	0.75
	
	0.34
	
	0.39

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	-0.058
(-0.417 - 0.302)
	
	-0.162
(-0.495 - 0.171)
	
	0.244
(-0.315 - 0.803)
	

	CD4 cell count cells/mm3
	
	0.18
	
	0.28
	
	0.52

	
	≥500 [ref]
	---
	
	---
	
	---
	

	
	<200 
	-0.381
(-0.793 - 0.031)
	
	-0.233
(-0.615 - 0.149)
	
	-0.221
(-0.861 - 0.419)
	

	
	 200-<500 
	-0.024
(-0.289 - 0.242)
	
	0.081
(-0.165 - 0.328)
	
	0.142
(-0.272 - 0.556)
	

	HIV Viral Load ≥200 copies/mL
	
	0.35
	
	0.59
	
	0.02

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	0.132
(-0.146 - 0.410)
	
	0.070
(-0.188 - 0.328)
	
	0.523
(0.091 - 0.954)
	

	Ever use of tenofovir
	
	0.26
	
	0.06
	
	0.27

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	-0.205
(-0.563 - 0.152)
	
	-0.323
(-0.655 - 0.008)
	
	-0.319
(-0.887 - 0.249)
	

	Total daily calciumf
	-0.000
(-0.000 - 0.000)
	0.44
	-0.000
(-0.000 - 0.000)
	0.56
	0.000
(-0.000 - 0.000)
	0.35

	Loss of sex drive
	
	0.77
	
	0.59
	
	0.84

	
	No [ref]
	---
	
	---
	
	---
	

	
	Yes
	-0.036
(-0.280 - 0.208)
	
	-0.062
(-0.288 - 0.165)
	
	0.038
(-0.343 - 0.419)
	

	Duration of HIV infection
	0.006
(-0.015 - 0.018)
	0.86
	-0.001
(-0.016 - 0.014)
	0.94
	0.009
(-0.016 - 0.033)
	0.50

	Weight bearing physical activity
	
	0.74
	
	0.92
	
	0.63

	
	Minimal: 0-2 sessions/week [ref]
	---
	
	---
	
	---
	

	
	Low: 3-4 sessions/week
	0.184
(-0.171 - 0.538)
	
	0.111
(-0.217 - 0.439)
	
	-0.207
(-0.761 - 0.349)
	

	
	Adequate: 5-7 sessions/week
	0.048
(-0.261 - 0.357)
	
	0.079
(-0.208 - 0.365)
	
	-0.320
(-0.802 - 0.161)
	

	
	High: 8 sessions/week or more
	0.011
(-0.404 - 0.426)
	
	0.067
(-0.317 - 0.452)
	
	-0.164
(-0.797 - 0.468)
	

	Total 25(OH)D ng/mL
	-0.011
(-0.020 - -0.001)
	0.02
	-0.010
(-0.019 - -0.002)
	0.02
	-0.010
(-0.024 -0.005)
	0.20

	Years of regular cocaine useg
	0.003
(-0.011 - 0.017)
	0.68
	0.002
(-0.012 - 0.015)
	0.81
	-0.009
(-0.031 - 0.012)
	0.40

	Years of regular heroin useh
	-0.006
(-0.019 - 0.007)
	0.38
	0.001
(-0.011 - 0.013)
	0.88
	-0.007
(-0.027 - 0.013)
	0.51

	DXA machine/software version
	
	0.37
	
	0.10
	
	0.15

	
	Hologic QDR 4500 Discovery W (software v. 13.4.2) [ref]
	---
	
	---
	
	---
	

	
	Hologic QDR 4500 Discovery W (software v. 12.6.1)
	-0.188
(-0.453 - 0.077)
	
	-0.263
(-0.509 - -0.017)
	
	-0.405
(-0.816 - 0.006)
	

	
	GE Lunar iDXA
	-0.185
(-0.681 - 0.311)
	
	-0.095
(-0.554 - 0.365)
	
	-0.265
(-1.057 - 0.528)
	


Abbreviations: BMD, bone mineral density; CI, confidence interval; BMI, body mass index; GE, General Electric

a. Race/ethnicity as recorded in DXA machine at time of scan

b. CDC definition: ≥100 cigarettes in lifetime and now smoking “every day” or “some days” 

c. National Institute on Alcohol and Alcohol Abuse standard threshold for risky drinking: >14 standard drinks per week on average for males (>7 for females) or ≥1 heavy drinking day (>4 drinks in a day for males, >3 for females) in the past 30 days; assessed by 30-day timeline follow-back method

d. Males coded as “no”

e. Includes both prescription and illicit opioids

f. Assessed by NIH Short Calcium Questionnaire

g. Regular cocaine use: ≥3x/week on average or 2 day binges/week, assessed by ASI 

h. Regular heroin use: ≥3x/week on average, assessed by ASI

Table 7. Adjusted multivariable regression models assessing associations between total lifetime alcohol use and femoral neck, total hip and lumbar spine bone mineral density (g/cm2) and low bone density (results for all covariates displayed in table)

	Independent variable
	Femoral Neck

BMD (95% CI), g/cm2

n=235
	Total Hip BMD 

(95% CI), g/cm2

n=235
	Lumbar Spike

BMD (95% CI), g/cm2
n=236
	Low Bone Density

(n=237)

	
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	aOR 

(95% CI)
	P Value

	Total lifetime alcohol use (100kg)
	-0.000
(-0.002 - 0.001)
	0.62
	-0.000
(-0.002 - 0.002)
	0.83
	0.001
(-0.002 - 0.003)
	0.65
	0.98

(0.95 - 1.01)
	0.16

	Age
	-0.003
(-0.005 - -0.001)
	0.01
	-0.003
(-0.005 - -0.001)
	0.02
	0.000
(-0.002 - 0.003)
	0.76
	1.04

(1.00 - 1.09)
	0.07

	Sex
	
	0.27
	
	0.10
	
	0.48
	
	0.02

	
	Male [ref]
	---
	
	---
	
	---
	
	---
	

	
	Female
	-0.028
(-0.077 - 0.022)
	
	-0.042
(-0.092 - 0.008)
	
	-0.022
(-0.082 - 0.039)
	
	0.34

(0.13 - 0.86)
	

	Race (from DXA)a
	
	0.00
	
	<0.01
	
	0.01
	
	0.69

	
	Black [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hispanic
	-0.034
(-0.076 - 0.008)
	
	-0.018
(-0.060 - 0.024)
	
	-0.057
(-0.108 - -0.006)
	
	0.71

(0.32 - 1.57)
	

	
	White
	-0.087
(-0.129 - -0.045)
	
	-0.077
(-0.119 - -0.035)
	
	-0.074
(-0.124 - -0.023)
	
	0.82

(0.36 - 1.88)
	

	BMI
	0.007
(0.004 - 0.010)
	<0.01
	0.008
(0.005 - 0.011)
	<0.01
	0.004
(0.000 - 0.008)
	0.04
	0.92

(0.86 - 0.98)
	0.01

	Current smokerb
	
	0.94
	
	0.62
	
	0.89
	
	0.40

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.002
(-0.044 - 0.041)
	
	-0.011
(-0.054 - 0.032)
	
	-0.004
(-0.056 - 0.048)
	
	1.46

(0.61 - 3.49)
	

	Past 30-day risky alcohol usec
	
	0.73
	
	0.86
	
	0.45
	
	0.04

	
	Abstinent [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low risk use
	-0.019
(-0.071 - 0.034)
	
	-0.010
(-0.062 - 0.043)
	
	-0.015
(-0.078 - 0.048)
	
	4.32

(1.30 - 14.33)
	

	
	High risk use
	-0.012
(-0.052 - 0.027)
	
	-0.011
(-0.050 - 0.029)
	
	-0.030
(-0.077 - 0.017)
	
	1.94

(0.91 - 4.12)
	

	Postmenopausald
	
	0.48
	
	0.42
	
	0.70
	
	0.73

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.021
(-0.080 - 0.038)
	
	-0.024
(-0.083 - 0.035)
	
	-0.014
(-0.086 - 0.057)
	
	0.82

(0.27 - 2.48)
	

	Ever opioid exposuree
	
	0.68
	
	0.25
	
	0.40
	
	0.10

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.011
(-0.061 - 0.040)
	
	-0.030
(-0.080 - 0.021)
	
	0.026
(-0.035 - 0.088)
	
	1.12

(0.40 - 3.13)
	

	CD4 cell count cells/mm3
	
	0.16
	
	0.27
	
	0.49
	
	0.67

	
	≥500 [ref]
	---
	
	---
	
	---
	
	---
	

	
	<200 
	-0.056
(-0.114 - 0.002)
	
	-0.039
(-0.097 - 0.019)
	
	-0.026
(-0.096 - 0.045)
	
	1.01

(0.49 - 2.08)
	

	
	 200-<500 
	-0.006
(-0.043 - 0.031)
	
	0.010
(-0.028 - 0.047)
	
	0.016
(-0.030 - 0.061)
	
	1.65

(0.53 - 5.11)
	

	HIV Viral Load ≥200 copies/mL
	
	0.44
	
	0.63
	
	0.02
	
	0.59

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	0.016
(-0.024 - 0.055)
	
	0.010
(-0.030 - 0.049)
	
	0.057
(0.010 - 0.105)
	
	0.81

(0.38 - 1.75)
	

	Ever use of tenofovir
	
	0.36
	
	0.10
	
	0.28
	
	0.10

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.024
(-0.074 - 0.027)
	
	-0.043
(-0.093 - 0.008)
	
	-0.035
(-0.097 - 0.028)
	
	2.41

(0.85 - 6.86)
	

	Total daily calciumf
	-0.000
(-0.000 - 0.000)
	0.40
	-0.000
(-0.000 - 0.000)
	0.53
	0.000
(-0.000 - 0.000)
	0.35
	1.00

(1.00 - 1.00)
	0.32

	Loss of sex drive
	
	0.87
	
	0.74
	
	0.83
	
	0.92

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.003
(-0.037 - 0.031)
	
	-0.006
(-0.040 - 0.029)
	
	0.005
(-0.037 - 0.047)
	
	1.04

(0.52 - 2.06)
	

	Duration of HIV infection
	0.001
(-0.002 - 0.003)
	0.67
	0.000
(-0.002 - 0.002)
	0.90
	0.001
(-0.002 - 0.004)
	0.49
	0.99

(0.94 - 1.03)
	0.57

	Weight bearing physical activity
	
	0.76
	
	0.84
	
	0.63
	
	0.78

	
	Minimal: 0-2 sessions/week [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low: 3-4 sessions/week
	0.026
(-0.024 - 0.075)
	
	0.018
(-0.032 - 0.068)
	
	-0.023
(-0.084 - 0.038)
	
	1.10

(0.41 - 2.95)
	

	
	Adequate: 5-7 sessions/week
	0.010
(-0.033 - 0.054)
	
	0.019
(-0.025 - 0.063)
	
	-0.035
(-0.088 - 0.018)
	
	1.12

(0.47 - 2.66)
	

	
	High: 8 sessions/week or more
	0.003
(-0.055 - 0.061)
	
	0.012
(-0.046 - 0.070)
	
	-0.017
(-0.087 - 0.052)
	
	0.66

(0.21 - 2.05)
	

	Total 25(OH)D ng/mL
	-0.002
(-0.003 - -0.000)
	0.02
	-0.002
(-0.003 - -0.000)
	0.01
	-0.001
(-0.003 - 0.001)
	0.19
	1.05

(1.02 - 1.08)
	<0.01

	Years of regular cocaine useg
	0.000
(-0.002 - 0.002)
	0.78
	0.000
(-0.002 - 0.002)
	0.75
	-0.001
(-0.003 - 0.001)
	0.40
	1.01

(0.97 - 1.04)
	0.75

	Years of regular heroin useh
	-0.001
(-0.003 - 0.001)
	0.45
	0.000
(-0.002 - 0.002)
	0.80
	-0.001
(-0.003 - 0.002)
	0.51
	0.98

(0.94 - 1.02)
	0.42

	DXA machine/software version
	
	0.32

	
	0.09

	
	0.16

	
	0.23

	
	Hologic QDR 4500 Discovery W (software v. 13.4.2) [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hologic QDR 4500 Discovery W (software v. 12.6.1)
	-0.029
(-0.066 - 0.009)
	
	-0.041
(-0.079 - -0.004)
	
	-0.044
(-0.089 - 0.001)
	
	1.79

(0.86 - 3.75)
	

	
	GE Lunar iDXA
	-0.029

(-0.098 - 0.041)
	
	-0.022
(-0.092 - 0.048)
	
	-0.030
(-0.117 - 0.057)
	
	1.01

(0.26 - 3.94)
	


Abbreviations: BMD, bone mineral density; CI, confidence interval; aOR, adjusted odds ratio; ref, reference category; BMI, body mass index; GE, General Electric

a. Race/ethnicity as recorded in DXA machine at time of scan

b. CDC definition: ≥100 cigarettes in lifetime and now smoking “every day” or “some days” 

c. National Institute on Alcohol and Alcohol Abuse standard threshold for risky drinking: >14 standard drinks per week on average for males (>7 for females) or ≥1 heavy drinking day (>4 drinks in a day for males, >3 for females) in the past 30 days; assessed by 30-day timeline follow-back method

d. Males coded as “no”

e. Includes both prescription and illicit opioids

f. Assessed by NIH Short Calcium Questionnaire

g. Regular cocaine use: ≥3x/week on average or 2 day binges/week, assessed by ASI 

h. Regular heroin use:  ≥3x/week on average, assessed by ASI 

Table 8. Adjusted multivariable regression models assessing associations between total alcohol consumption (100kgs) during 3 periods of HIV care continuum and femoral neck, total hip, and lumbar spine bone mineral density (g/cm2) and low bone density (all covariates displayed in table)

	Independent variable
	Femoral Neck BMD 

(95% CI), g/cm2

n=235
	Total Hip BMD 

(95% CI), g/cm2

n=235
	Lumbar Spine BMD

 (95% CI), g/cm2 

n=236
	Low Bone Density

(n=237)

	
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	aOR 

(95% CI)
	P Value

	Total alcohol consumption (100kg) prior to first pos. HIV test
	-0.001
(-0.004 - 0.003)
	0.65
	-0.001
(-0.004 - 0.003)
	0.65
	-0.001
(-0.005 - 0.003)
	0.49
	0.99

(0.93 - 1.06)
	0.78

	Total alcohol consumption (100kg) after first pos. HIV test  to start of ART
	-0.006
(-0.014 - 0.002)
	0.12
	-0.005
(-0.012 - 0.002)
	0.15
	-0.000
(-0.007 - 0.007)
	0.93
	1.00

(0.90 - 1.11)
	1.00

	Total alcohol consumption (100kg) after ART initiation
	0.001
(-0.002 - 0.005)
	0.50
	0.002
(-0.002 - 0.005)
	0.33
	0.003
(-0.001 - 0.006)
	0.15
	0.95

(0.90 - 1.01)
	0.13

	Age
	-0.003
(-0.005 - -0.001)
	0.01
	-0.003
(-0.005 - -0.000)
	0.03
	0.001
(-0.002 - 0.004)
	0.62
	1.04

(0.99 - 1.09)
	0.10

	Sex
	
	0.28
	
	0.10
	
	0.43
	
	0.02

	
	Male [ref]
	---
	
	---
	
	---
	
	---
	

	
	Female
	-0.028
(-0.077 - 0.022)
	
	-0.042
(-0.092 - 0.008)
	
	-0.024
(-0.084 - 0.036)
	
	0.34

(0.13 - 0.86)
	

	Race (from DXA)a
	
	<.0.01
	
	<.0.01
	
	0.01
	
	0.66

	
	Black [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hispanic
	-0.030
(-0.073 - 0.012)
	
	-0.014
(-0.057 - 0.028)
	
	-0.056
(-0.107 - -0.005)
	
	0.69

(0.31 - 1.55)
	

	
	White
	-0.082
(-0.124 - -0.040)
	
	-0.072
(-0.114 - -0.030)
	
	-0.070
(-0.120 - -0.020)
	
	0.80

(0.35 - 1.83)
	

	BMI
	0.007
(0.004 - 0.010)
	<.0.01
	0.008
(0.005 - 0.011)
	<.0.01
	0.004
(0.000 - 0.008)
	0.03
	0.92

(0.86 - 0.97)
	0.01

	Current smokerb
	
	0.90
	
	0.57
	
	0.93
	
	0.38

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.003
(-0.046 - 0.040)
	
	-0.012
(-0.055 - 0.031)
	
	-0.002
(-0.055 - 0.050)
	
	1.48

(0.61 - 3.56)
	

	Past 30-day risky alcohol usec
	
	0.78
	
	0.92
	
	0.38
	
	0.03

	
	Abstinent [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low risk use
	-0.018
(-0.070 - 0.035)
	
	-0.009
(-0.061 - 0.044)
	
	-0.018
(-0.081 - 0.050)
	
	4.36

(1.31 - 14.51)
	

	
	High risk use
	-0.009
(-0.049 - 0.030)
	
	-0.008
(-0.047 - 0.032)
	
	-0.033
(-0.080 - 0.014)
	
	1.98

(0.93 - 4.23)
	

	Postmenopausald
	
	0.45
	
	0.39
	
	0.66
	
	0.78

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.022
(-0.081 - 0.036)
	
	-0.026
(-0.085 - 0.033)
	
	-0.016
(-0.088 - 0.055)
	
	0.85

(0.28 - 2.57)
	

	Ever opioid exposuree
	
	0.51
	
	0.17
	
	0.45
	
	0.76

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.017
(-0.068 - 0.034)
	
	-0.036
(-0.087 - 0.016)
	
	0.024
(-0.038 - 0.086)
	
	1.18

(0.42 - 3.32)
	

	CD4 cell count cells/mm3
	
	0.13
	
	0.21
	
	0.43
	
	0.60

	
	≥500 [ref]
	---
	
	---
	
	---
	
	---
	

	
	<200 
	-0.059
(-0.117 - -0.001)
	
	-0.042
(-0.100 - 0.016)
	
	-0.029
(-0.099 - 0.042)
	
	1.77

(0.56 - 5.52)
	

	
	 200-<500 
	-0.004
(-0.042 - 0.033)
	
	0.011
(-0.027 - 0.049)
	
	0.017
(-0.029 - 0.063)
	
	1.01

(0.49 - 2.10)
	

	HIV Viral Load ≥200 copies/mL
	
	0.48
	
	0.68
	
	0.02
	
	0.61

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	0.014
(-0.025 - 0.053)
	
	0.008
(-0.031 - 0.047)
	
	0.054
(0.007 - 0.102)
	
	0.82

(0.38 - 1.77)
	

	Ever use of tenofovir
	
	0.36
	
	0.10
	
	0.28
	
	0.10

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.023
(-0.074 - 0.027)
	
	-0.043
(-0.093 - 0.008)
	
	-0.034
(-0.096 - 0.028)
	
	2.41

(0.84 - 6.91)
	

	Total daily calciumf
	-0.000
(-0.000 - 0.000)
	0.47
	-0.000
(-0.000 - 0.000)
	0.61
	0.000
(-0.000 - 0.000)
	0.28
	1.00

(1.00 - 1.00)
	0.26

	Loss of sex drive
	
	0.94
	
	0.79
	
	0.81
	
	0.94

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.001
(-0.036 - 0.033)
	
	-0.005
(-0.039 - 0.030)
	
	0.005
(-0.037 - 0.047)
	
	1.03

(0.51 - 2.06)
	

	Duration of HIV infection
	0.000
(-0.002 - 0.003)
	0.71
	0.000
(-0.002 - 0.002)
	0.99
	0.001
(-0.002 - 0.004)
	0.69
	0.99

(0.94 - 1.04)
	0.69

	Weight bearing physical activity
	
	0.82
	
	0.87
	
	0.65
	
	0.75

	
	Minimal: 0-2 sessions/week [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low: 3-4 sessions/week
	0.021
(-0.029 - 0.071)
	
	0.014
(-0.036 - 0.064)
	
	-0.025
(-0.086 - 0.037)
	
	1.15

(0.42 - 3.13)
	

	
	Adequate: 5-7 sessions/week
	0.010
(-0.034 - 0.054)
	
	0.019
(-0.025 - 0.062)
	
	-0.034
(-0.088 - 0.019)
	
	1.17

(0.48 - 2.80)
	

	
	High: 8 sessions/week or more
	-0.000
(-0.059 - 0.058)
	
	0.009
(-0.050 - 0.068)
	
	-0.016
(-0.086 - 0.054)
	
	0.67

(0.21 - 2.12)
	

	Total 25(OH)D ng/mL
	-0.002
(-0.003 - -0.000)
	0.03
	-0.002
(-0.003 - -0.000)
	0.02
	-0.001
(-0.003 - 0.001)
	0.28
	1.05

(1.01 - 1.08)
	<.0.01

	Years of regular cocaine useg
	0.001
(-0.002 - 0.003)
	0.63
	0.001
(-0.002 - 0.003)
	0.61
	-0.001
(-0.003 - 0.002)
	0.47
	0.98

(0.94 - 1.02)
	0.40

	Years of regular heroin useh
	-0.001
(-0.003 - 0.001)
	0.43
	0.000
(-0.002 - 0.002)
	0.81
	-0.001
(-0.003 - 0.002)
	0.67
	1.00

(0.97 - 1.04)
	0.86

	DXA machine/software version
	
	0.34
	
	0.09
	
	0.18
	
	0.22

	
	Hologic QDR 4500 Discovery W (software v. 13.4.2) [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hologic QDR 4500 Discovery W (software v. 12.6.1)
	-0.028
(-0.065 - 0.010)
	
	-0.041
(-0.078 - -0.003)
	
	-0.042
(-0.087 - 0.003)
	
	1.78

(0.85 - 3.72)
	

	
	GE Lunar iDXA
	-0.016
(-0.087 - 0.054)
	
	-0.009
(-0.080 - 0.062)
	
	-0.022
(-0.109 - 0.066)
	
	0.89

(0.22 - 3.60)
	


Abbreviations: BMD, bone mineral density; CI, confidence interval; aOR, adjusted odds ratio; ref, reference category;  BMI, body mass index; GE, General Electric

a. Race/ethnicity as recorded in DXA machine at time of scan

b. CDC definition: ≥100 cigarettes in lifetime and now smoking “every day” or “some days” 

c. National Institute on Alcohol and Alcohol Abuse standard threshold for risky drinking: >14 standard drinks per week on average for males (>7 for females) or ≥1 heavy drinking day (>4 drinks in a day for males, >3 for females) in the past 30 days; assessed by 30-day timeline follow-back method

d. Males coded as “no”

e. Includes both prescription and illicit opioids

f. Assessed by NIH Short Calcium Questionnaire

g. Regular cocaine use: ≥3x/week on average or 2 day binges/week, assessed by ASI 

h. Regular heroin use:  ≥3x/week on average, assessed by ASI 

Table 9. Adjusted multivariable regression models assessing associations between drinking intensity (10kg/year) during 3 periods of HIV care continuum and femoral neck, total hip, and lumbar spine bone mineral density (g/cm2) and low bone density (all covariates displayed in table)

	Independent variable
	Femoral Neck BMD (95% CI), g/cm2

n=235
	Total Hip BMD

(95% CI), g/cm2

n=235
	Lumbar Spine BMD

(95% CI), g/cm2

n=236
	Low Bone Density

(n=237)

	
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	Adjusted Beta

(95% CI)
	P Value
	aOR 

(95% CI)
	P Value

	Period 1 drinking intensity (10kg/year) 
	0.004
(-0.003 - 0.011)
	0.29
	0.004
(-0.003 - 0.011)
	0.27
	0.002
(-0.006 - 0.009)
	0.67
	0.87

(0.76 - 0.99)
	0.04

	Period 2 drinking intensity (10kg/year)
	-0.006
(-0.012 - -0.001)
	0.02
	-0.007
(-0.012 - -0.001)
	0.02
	-0.006
(-0.013 - -0.000)
	0.05
	1.18

(1.03 - 1.36)
	0.02

	Period 3 drinking intensity (10kg/year)
	0.005
(0.000 - 0.010)
	0.04
	0.006
(0.001 -  0.011)
	0.02
	0.009
(0.001 - 0.013)
	0.02
	0.85

(0.75 - 0.96)
	0.01

	Age
	-0.003
(-0.005 - 0.001)
	0.01
	-0.003
(-0.005 - -0.000)
	0.03
	0.001
(-0.002 - 0.003)
	0.64
	1.03

(0.98 - 1.08)
	0.21

	Sex
	
	0.41
	
	0.17
	
	.47
	
	0.01

	
	Male [ref]
	---
	
	---
	
	---
	
	---
	

	
	Female
	-0.021
(-0.071 - 0.029)
	
	-0.035
(-0.085 - 0.015)
	
	-0.022
(-0.083 - 0.038)
	
	0.26

(0.10 - 0.70)
	

	Race (from DXA)a
	
	<.01
	
	<.01
	
	.02
	
	0.60

	
	Black [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hispanic
	-0.0293
(-0.071 - 0.013)
	
	-0.013
(-0.054 - 0.029)
	
	-0.054
(-0.104 - -0.003)
	
	0.66

(0.29 - 1.50)
	

	
	White
	-0.083
(-0.124 - -0.041)
	
	-0.073
(-0.114 - -0.031)
	
	-0.068
(-0.118 - -0.018)
	
	0.78

(0.33 - 1.84)
	

	BMI
	0.007
(0.004 - 0.010)
	<.01
	0.008
(0.005 - 0.011)
	<.01
	0.004
(0.000 - 0.008)
	0.03
	0.92

(0.86 - 0.98)
	0.01

	Current smokerb
	
	0.87
	
	0.54
	
	0.92
	
	0.33

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.004
(-0.046 - 0.039)
	
	-0.013
(-0.056 - 0.029)
	
	-0.003
(-0.054 - 0.049)
	
	1.56

(0.64 - 3.83)
	

	Past 30-day risky alcohol usec
	
	0.71
	
	0.74
	
	0.39
	
	0.03

	
	Abstinent [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low risk use
	-0.012
(-0.064 - 0.040)
	
	-0.002
(-0.054 - 0.050)
	
	-0.012
(-0.074 - 0.050)
	
	4.34

(1.26 - 14.91)
	

	
	High risk use
	-0.016
(-0.055 - 0.023)
	
	-0.014
(-0.053 - 0.025)
	
	-0.032
(-0.079 - 0.015)
	
	2.22

(1.01 - 4.88)
	

	Postmenopausald
	
	0.27
	
	0.20
	
	0.48
	
	0.85

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.033
(-0.093 - 0.026)
	
	-0.039
(-0.098 - 0.021)
	
	-0.026
(-0.098 - 0.046)
	
	1.12

(0.35 - 3.59)
	

	Ever opioid exposuree
	
	0.40
	
	0.11
	
	0.58
	
	0.46

	
	No [ref]
	
	
	
	
	
	
	---
	

	
	Yes
	-0.022
(-0.072 - 0.029)
	
	-0.041
(-0.091 - 0.010)
	
	0.017
(-0.044 - 0.079)
	
	1.49

(0.52 - 4.24)
	

	CD4 cell count cells/mm3
	
	0.10
	
	0.15
	
	0.30
	
	0.43

	
	≥500 [ref]
	---
	
	---
	
	---
	
	---
	

	
	<200 
	-0.063
(-0.121 - -0.004)
	
	-0.048
(-0.107 - 0.011)
	
	-0.036
(-0.107 - 0.036)
	
	2.25

(0.65 - 7.84)
	

	
	 200-<500 
	-0.004
(-0.041 - 0.034)
	
	0.011
(-0.026 - 0.049)
	
	0.020
(-0.026 - 0.065)
	
	1.04

(0.49 - 2.22)
	

	HIV Viral Load ≥200 copies/mL
	
	0.45
	
	0.66
	
	0.02
	
	0.61

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	0.015
(-0.024 - 0.053)
	
	0.009
(-0.030 - 0.047)
	
	0.055
(0.008 - 0.102)
	
	0.81

(0.37 - 1.80)
	

	Ever use of tenofovir
	
	0.20
	
	0.04
	
	0.19


	
	0.04

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.033
(-0.083 - 0.017)
	
	-0.053 

(-0.103 - -0.003)
	
	-0.042
(-0.104 - 0.021)
	
	3.16

(1.08 - 9.24)
	

	Total daily calciumf
	-0.000
(-0.000 - 0.000)
	0.73
	-0.000
(-0.000 - 0.000)
	0.90
	0.000
(-0.000 - 0.000)
	0.19
	1.00

(1.00 - 1.00)
	0.10

	Loss of sex drive
	
	0.91
	
	0.74
	
	0.81
	
	0.75

	
	No [ref]
	---
	
	---
	
	---
	
	---
	

	
	Yes
	-0.002
(-0.036 - 0.032)
	
	-0.006
(-0.040 - 0.029)
	
	0.005
(-0.037 - 0.047)
	
	1.13

(0.55 - 2.30)
	

	Duration of HIV infection
	0.001
(-0.002 - 0.003)
	0.65
	0.000
(-0.002 - 0.002)
	0.88
	0.001
(-0.002 - 0.004)
	0.43
	0.99

(0.94 - 1.04)
	0.62

	Weight bearing physical activity
	
	0.86
	
	.97
	
	0.47
	
	0.62

	
	Minimal: 0-2 sessions/week [ref]
	---
	
	---
	
	---
	
	---
	

	
	Low: 3-4 sessions/week
	0.001
(-0.043 - 0.045)
	
	0.010
(-0.034 - 0.054)
	
	-0.042
(-0.095 - 0.011)
	
	1.31

(0.48 - 3.62)
	

	
	Adequate: 5-7 sessions/week
	-0.002
(-0.060 - 0.057)
	
	0.0079
(-0.051 - 0.066)
	
	-0.019
(-0.088 - 0.050)
	
	1.46

(0.58 - 3.69)
	

	
	High: 8 sessions/week or more
	0.018
(-0.032 - 0.067)
	
	0.010
(-0.040 - 0.060)
	
	-0.033
(-0.094,0.028)
	
	0.73

(0.23 - 2.38)
	

	Total 25(OH)D ng/mL
	-0.002
(-0.003 - -0.000)
	0.02
	-0.002
(-0.003 - -0.000)
	0.01
	-0.001
(-0.003 - 0.001)
	0.24
	1.05

(1.02 - 1.08)
	<.0.01

	Years of regular cocaine useg
	-0.001
(-0.003 - 0.001)
	0.44
	0.000
(-0.002 - 0.002)
	0.78
	-0.001
(-0.003 - 0.002)
	0.62
	1.00

(0.96 - 1.04)
	0.93

	Years of regular heroin useh
	0.000
(-0.002 - 0.002)
	0.78
	0.000
(-0.002 - 0.002)
	0.77
	-0.001
(-0.003 - 0.002)
	0.46
	0.98

(0.94 - 1.02)
	0.42

	DXA machine/software version
	
	0.34
	
	0.08
	
	0.17
	
	0.13

	
	Hologic QDR 4500 Discovery W (software v. 13.4.2) [ref]
	---
	
	---
	
	---
	
	---
	

	
	Hologic QDR 4500 Discovery W (software v. 12.6.1)
	-0.028
(-0.065 - 0.009)
	
	-0.041
(-0.078 - -0.004)
	
	-0.042
(-0.087 - 0.003)
	
	1.91

(0.89 - 4.08)
	

	
	GE Lunar iDXA
	-0.020
(-0.090 - 0.049)
	
	-0.013
(-0.083 - 0.056)
	
	-0.016
(-0.103 - 0.071)
	
	0.76

(0.19 - 3.02)
	


Abbreviations: BMD, bone mineral density; CI, confidence interval; aOR, adjusted odds ratio; ref, reference category; BMI, body mass index; GE, General Electric

a. Race/ethnicity as recorded in DXA machine at time of scan

b. CDC definition: ≥100 cigarettes in lifetime and now smoking “every day” or “some days” 

c. National Institute on Alcohol and Alcohol Abuse standard threshold for risky drinking: >14 standard drinks per week on average for males (>7 for females) or ≥1 heavy drinking day (>4 drinks in a day for males, >3 for females) in the past 30 days; assessed by 30-day timeline follow-back method

d. Males coded as “no”

e. Includes both prescription and illicit opioids

f. Assessed by NIH Short Calcium Questionnaire

g. Regular cocaine use: ≥3x/week on average or 2 day binges/week, assessed by ASI 

h. Regular heroin use: ≥3x/week on average, assessed by ASI

