eTable 1.  Prevalence of obesity among HIV-infected men and women in the United States reported in published reports since 2003. 

	First author
	Publication year
	Study/ data source
	Location(s)
	Study size
	Estimated obesity prevalence, n (%)

	
	
	
	
	
	Overall
	Men
	Women

	Jones17
	2003
	Female participants in the HIV Epidemiology Research Study
	4 U.S. study sites: Baltimore, MD; Bronx, NY; Providence, RI; Detroit, MI.
	799
	150 (18.8)
	n/a
	150 (18.8)

	Amorosa18
	2005
	Patients enrolled in the AIDS Research Adult/Adolescent database
	Philadelphia, Pennsylvania
	1698
	246 (14.5)
	141 (10.7)
	105 (28.3)

	Hendricks19
	2006
	Nutrition for Healthy Living Study
	Boston MA,  Rhode Island
	321
	49 (15.3)
	33 (12.5)
	16 (28.6)

	Jacobson11
	2006
	Nutrition for Healthy Living Study
	Boston MA,  Rhode Island
	338
	33 (9.8)
	n/r
	n/r

	Crum-Cianflone20
	2008
	Naval Medical Center San Diego
	San Diego, California
	335
	59 (17.5)
	59 (17.5)
	n/a

	Crum-Cianflone15
	2010
	U.S. Military HIV Natural History Study
	San Antonio, Texas
	1682
	157 (9.3)
	136 (8.7)
	21 (16.7)

	Koethe21
	2011
	Retrospective observational cohort study of adults enrolled in care at the Comprehensive Care Center
	Nashville, Tennessee
	915
	141 (15.4)
	84 (11.8)
	57 (23.2)

	Kaplan22
	2012
	Women’s Interagency HIV Study
	6 U.S field centers
	127
	36 (28.0)
	n/a
	36 (28.0)

	Tate16
	2012
	UAB 1917 HIV/AIDS Clinic Cohort Observational Database Project
	Birmingham, Alabama
	681
	133 (19.5)
	82 (15.5)
	51 (33.1)

	Blashill23
	2013
	Centers for AIDS Research Network of Integrated Clinical Systems 
	8 U.S. centers for AIDS research
	864
	107 (12.0)
	n/r
	n/r

	Buchacz7
	2013
	HIV Outpatient Study
	Clinics in 8 U.S cities
	2381
	503 (21.1)
	319 (17.7)
	184 (31.7)

	Frieberg12
	2013
	Veterans Aging

Cohort Study Virtual Cohort
	U.S. Department of Veterans Affairs (national electronic medical record system)
	26,872
	3843 (14.3)
	n/r
	n/r

	Lakey24
	2013
	Duke AIDS

Research and Treatment Center database
	Durham, North Carolina
	92
	14 (15.2)
	n/r
	n/r

	Taylor25
	2014
	South Texas HIV Cohort
	San Antonio, Texas
	1214
	268 (22.1)
	n/r
	n/r

	Abbreviations:  n/r, not reported; n/a, not applicable; UAB, University of Alabama at Birmingham.


Inference of body mass index category among HIV-infected adults sampled by the Medical Monitoring Project, 2009-2010

The most probable BMI category was selected conservatively, such that if BMI calculated using the 2.5th and 97.5th percentiles for height spanned multiple BMI categories, BMI category was conservatively classified to the lower BMI category. We tested the algorithm by applying it to persons with complete weight and height data to compare agreement between calculated BMI class and BMI inferred from the algorithm and found that the algorithm performed adequately (eTables 2 and 3).
eTable 2. Reclassification of obesity using algorithm among persons with complete height and weight data, n=3,168 in HIV-infected adults in care in the United States — Medical Monitoring Project (MMP) 2009.

	
	
	Calculated* 
	
	

	
	
	Obese
	Not Obese
	Total
	Kappa†

	Inferred** 
	Overall
	
	
	
	

	
	Obese
	644
	201
	845
	

	
	Not obese
	132
	2191
	2323
	

	
	Total
	776
	2392
	3168
	0.72

	
	Men
	
	
	
	

	
	Obese
	327
	151
	478
	

	
	Not obese
	90
	1768
	1858
	

	
	Total
	417
	1919
	2336
	0.67

	
	Women
	
	
	
	

	
	Obese
	317
	50
	367
	

	
	Not obese
	42
	423
	465
	

	
	Total
	359
	473
	832
	0.79

	* Calculated - BMI category was computed from complete height and weight obtained through abstraction of medical records.

**Inferred - BMI category was inferred from weight obtained through abstraction of medical records and standard distribution of height for age in the U.S. population for men and women.

†Kappa calculated as: [image: image2.png]% agresment \observed)—% agreement by chance
100% (perfect agreement) —Sbagreement by chance







eTable 3. Reclassification of obesity using algorithm among U.S. adults with complete height and weight data, n=5,657 — National Health and Nutrition Examination Survey (NHANES) 2009-10.

	
	
	Calculated* 
	
	

	
	
	Obese
	Not Obese
	Total
	Kappa†

	Inferred** 
	Overall
	
	
	
	

	
	Obese
	1765
	259
	2024
	

	
	Not obese
	367
	3266
	3633
	

	
	Total
	2132
	3525
	5657
	0.76

	
	Men
	
	
	
	

	
	Obese
	787
	156
	943
	

	
	Not obese
	178
	1656
	1834
	

	
	Total
	965
	1812
	2777
	0.73

	
	Women
	
	
	
	

	
	Obese
	978
	103
	1081
	

	
	Not obese
	189
	1610
	1799
	

	
	Total
	1167
	1713
	2880
	0.79

	* Calculated - BMI category was computed from complete height and weight obtained through abstraction of medical records.

**Inferred - BMI category was inferred from weight obtained through abstraction of medical records and standard distribution of height for age in the U.S. population for men and women.

†Kappa calculated as: [image: image4.png]% agresment \observed)—% agreement by chance
100% (perfect agreement) —Sbagreement by chance







eTable 4.  Comparison of characteristics among HIV-infected adults receiving medical care, those with complete weight and height data, those with complete weight and imputed height data, and those with incomplete weight and/or height data — Medical Monitoring Project (MMP) 2009.

	
	Group 1
	
	Group 2
	
	Group 3
	
	

	
	BMI directly calculated:

Complete weight 

and height data
	
	BMI inferred: 

complete weight, 

missing height data
	
	BMI not calculated:

Incomplete weight 

and/or height data
	
	P-value for difference between 

	
	n 
	Wgt   

% 
	(95% CI)
	
	n 
	Wgt% 
	(95% CI)
	
	n 
	Wgt % 
	(95% CI)
	
	Groups 1 and 2
	Groups 1 and 3

	Overall
	3,168
	
	
	
	838
	
	
	
	211
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BMI Category*
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001
	n/a

	Obese 
	776
	24.5
	(22.5, 26.7)
	
	218
	27.3
	(23.3, 31.8)
	
	n/a
	n/a
	n/a
	
	
	

	Overweight 
	1067
	33.5
	(31.6, 35.5)
	
	240
	29.5
	(26.2, 33.1)
	
	n/a
	n/a
	n/a
	
	
	

	Normal 
	1230
	39.2
	(31.6, 35.5)
	
	379
	43.0 
	(38.1, 48.0)
	
	n/a
	n/a
	n/a
	
	
	

	Underweight 
	95
	2.8
	(2.2, 3.5)
	
	1
	0.21
	(0.03, 1.45)
	
	n/a
	n/a
	n/a
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	
	
	
	
	
	
	
	
	
	
	
	
	0.45
	0.01

	Male
	2,336
	73.6
	(69.7, 77.2)
	
	605
	71.5 
	(67.0, 75.6)
	
	128
	61.4
	(52.9, 69.2)
	
	
	

	Female
	832
	26.4
	(22.8, 30.3)
	
	233
	28.5
	(24.4, 33.0)
	
	83
	38.7
	(30.8, 47.1)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age at interview
	
	
	
	
	
	
	
	
	
	
	
	
	0.50
	<0.001

	18-39
	829
	25.9
	(23.7, 28.2)
	
	216
	26.7
	(23.5, 30.2)
	
	92
	40.5
	(32.3, 49.3)
	
	
	

	40-59
	2,100
	66.4
	(64.3, 68.5)
	
	548
	64.5
	(60.9, 67.9)
	
	107
	53.9
	(46.3, 61.3)
	
	
	

	≥ 60
	239
	7.6
	(6.7, 8.8)
	
	74
	8.8
	(6.8, 11.4)
	
	12
	5.6
	(3.3, 9.2)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Race/ethnicity†
	
	
	
	
	
	
	
	
	
	
	
	
	0.96
	0.88

	White or Caucasian
	1,063
	34.5
	(27.6, 42.3)
	
	260
	34.9
	(27.6, 43.0)
	
	72
	33.6
	(25.6, 42.6)
	
	
	

	Black or African American
	1,308
	41.6
	(33.5, 50.2)
	
	347
	41.1
	(31.3, 51.7)
	
	85
	39.7
	(30.8, 49.3)
	
	
	

	Hispanic or Latino/a
	640
	18.8
	(51.3, 22.9)
	
	198
	19.8
	(10.3, 34.7)
	
	43
	21.7
	(16.1, 28.5)
	
	
	

	Other
	157
	5.1
	(4.1, 6.2)
	
	33
	4.1
	(2.5, 6.7)
	
	11
	5.1
	(2.4, 10.6)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	0.65
	0.41

	< High school (HS)
	739
	22.5
	(19.7, 25.6)
	
	195
	22.5
	(18.7, 26.7)
	
	51
	23.7
	(17.5, 31.2)
	
	
	

	HS diploma or equivalent
	878
	27.5
	(24.8, 30.5)
	
	232
	25.1
	(20.6, 30.3)
	
	51
	23.1
	(17.9, 29.4)
	
	
	

	> HS
	1,550
	49.9
	(44.7, 55.1)
	
	411
	52.4
	(45.1, 59.7)
	
	109
	53.2
	(44.7, 61.5)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	
	Group 1
	
	Group 2
	
	Group 3
	
	

	
	BMI directly calculated:

Complete weight

and height data
	
	BMI inferred:

complete weight,

missing height data
	
	BMI not calculated:

Incomplete weight

and/or height data
	P-value for difference between

	
	n 
	Wgt   

% 
	(95% CI)
	
	n 
	Wgt% 
	(95% CI)
	
	n 
	Wgt % 
	(95% CI)
	Groups 1 and 2
	Groups 1 and 3

	Annual income
	
	
	
	
	
	
	
	
	
	
	
	0.25
	0.97

	$0 to $9,999
	1,143
	36.2
	(32.5, 40.2)
	
	301
	31.8
	(25.3, 39.2)
	
	77
	34.6
	(26.6, 43.7)
	
	

	$10,000 to $19,999
	899
	29.4
	(27.4, 31.4)
	
	224
	28.2
	(24.8, 31.8)
	
	55
	28.9
	(22.2, 36.7)
	
	

	$20,000 to $49,999
	659
	22.2
	(19.4, 25.3)
	
	184
	24.7
	(20.0, 30.1)
	
	45
	23.1
	(16.0, 32.1)
	
	

	$50,000+
	363
	12.2
	(10.0, 14.8)
	
	104
	15.3
	(11.0, 20.9)
	
	26
	13.4
	(  7.3, 23.2)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sexual orientation
	
	
	
	
	
	
	
	
	
	
	
	0.84
	0.34

	Homosexual or bisexual 
	1,614
	51.2
	(45.6, 56.8)
	
	397
	49.6
	(42.8, 56.5)
	
	94
	46.0
	(37.7, 54.5)
	
	

	Heterosexual 
	1,150
	48.8
	(43.2, 54.4)
	
	441
	50.4
	(43.5, 57.2)
	
	117
	54.0
	(45.5, 62.3)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Time since HIV diagnosis
	
	
	
	
	
	
	
	
	
	
	
	0.56
	0.12

	0 – 5 years
	708
	23.2 
	(21.0, 25.6)
	
	190
	23.2
	(19.3, 27.7)
	
	53
	22.9
	(18.1, 28.5)
	
	

	5 – 10 years
	717
	22.3
	(20.4, 24.3)
	
	205
	24.6
	(21.8, 27.7)
	
	56
	28.2
	(22.6, 34.6)
	
	

	10+ years
	1,739
	54.5
	(51.3, 57.7)
	
	443
	52.2
	(47.5, 56.8)
	
	101
	48.9
	(42.2, 55.7)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Geometric mean CD4+ T-lymphocyte count (cells/ml)
	
	
	
	
	
	
	
	
	0.85
	0.09

	0-199
	406
	12.4 
	(10.8, 14.2)
	
	121
	13.4
	(10.6, 16.7)
	
	16
	8.2
	(5.1, 12.9)
	
	

	200-349
	554
	18.3
	(16.7, 20.1)
	
	151
	18.1
	(15.7, 20.8)
	
	38
	23.5
	(17.4, 30.9)
	
	

	350-499
	776
	24.8
	(23.2, 26.4)
	
	200
	25.6
	(22.3, 29.3)
	
	35
	20.2
	(14.7, 27.0)
	
	

	≥500
	1,354
	44.5
	(42.6, 46.3)
	
	338
	42.9
	(38.9, 47.0)
	
	78
	48.2
	(41.2, 55.2)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HIV disease stage
	
	
	
	
	
	
	
	
	
	
	
	0.51
	0.41

	Stage 3
	2,183
	67.4
	(65.1, 69.6)
	
	589
	70.0
	(66.3, 73.6)
	
	125
	62.1
	(53.8, 69.8)
	
	

	Stage 2 
	784
	25.8
	(23.3, 28.4)
	
	202
	24.2
	(20.9, 27.7)
	
	59
	29.5
	(23.0, 37.0)
	
	

	Stage 1
	199
	6.9
	(5.7, 8.3)
	
	45
	5.8
	(4.1, 8.3)
	
	20
	8.4
	(4.9, 13.9)
	
	


	
	Group 1
	
	Group 2
	
	Group 3
	

	
	BMI directly calculated:

Complete weight

and height data
	
	BMI inferred:

complete weight,

missing height data
	
	BMI not calculated:

Incomplete weight

and/or height data
	P-value for difference between

	
	n 
	Wgt   

% 
	(95% CI)
	
	n 
	Wgt% 
	(95% CI)
	
	n 
	Wgt % 
	(95% CI)
	Groups 1 and 2
	Groups 1 and 3

	Prescription of antiretroviral therapy
	
	
	
	
	
	
	
	
	
	
	
	0.27
	0.57

	No 
	487
	15.6
	(13.8, 17.6)
	
	153
	18.2
	(14.3, 22.9)
	
	42
	17.9
	(11.5, 26.8)
	
	

	Yes
	2,681
	84.4
	(82.4, 86.2)
	
	685
	81.8
	(77.1, 85.8)
	
	169
	82.1
	(73.2, 88.5)
	
	

	Viral suppression
	
	
	
	
	
	
	
	
	
	
	
	0.16
	<0.001

	HIV viral load undetectable
	2,288
	71.8
	(68.1, 75.3)
	
	610
	74.5
	(70.8, 78.0)
	
	118
	58.0
	(49.3, 66.3)
	
	

	HIV viral load detectable
	880
	28.2
	(24.8, 31.9)
	
	228
	25.5
	(22.0, 29.2)
	
	93
	42.0
	(33.7, 50.7)
	
	

	* Body mass index (BMI) categories are defined using the following standard categories: underweight, BMI < 18.5 kg/m2; normal weight, BMI 18.5-24.9 kg/m2; overweight, BMI 25-29 kg/m2; obese, BMI > 30 kg/m2.

† Rao-Scott chi-square was used to examine differences between groups
	


eTable 5.  Comparison of characteristics among those with complete weight and height data, those with complete weight and inferred height data, and those with incomplete weight and/or height data — NHANES 2009-10.
	
	Group 1
	
	Group 2
	
	Group 3
	
	

	
	BMI directly calculated:

Complete weight 

and height data
	
	BMI inferred: 

complete weight, 

missing height data
	
	BMI not calculated:

Incomplete weight 

and/or height data
	
	P-value for difference between 

	
	n 
	Wgt   

% 
	(95% CI)
	
	n 
	Wgt% 
	(95% CI)
	
	n 
	Wgt % 
	(95% CI)
	
	Groups 1 and 2†
	Groups 1 and 3

	Overall
	5,657
	
	
	
	4
	
	
	
	4592
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BMI Category*
	
	
	
	
	
	
	
	
	
	
	
	
	--
	n/a

	Obese 
	2,132
	35.4
	(33.5, 37.5)
	
	2
	70.3
	(16.3, 96.6)
	
	n/a
	n/a
	n/a
	
	
	

	Overweight 
	1,869
	32.8
	(30.6, 35.1)
	
	--
	--
	--
	
	n/a
	n/a
	n/a
	
	
	

	Normal 
	1,563
	29.9
	(27.2, 32.7)
	
	2
	29.7 
	(3.4, 83.7)
	
	n/a
	n/a
	n/a
	
	
	

	Underweight 
	93
	1.9
	(1.3, 2.7)
	
	--
	--
	--
	
	n/a
	n/a
	n/a
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gender
	
	
	
	
	
	
	
	
	
	
	
	
	--
	0.46

	Male
	2,777
	49.4
	(48.0, 50.7)
	
	3
	82.5 
	(25.5, 98.5)
	
	2,312
	48.2
	(45.4, 51.0)
	
	
	

	Female
	2,880
	50.6
	(49.3, 52.0)
	
	1
	17.5
	(1.5, 74.5)
	
	2,280
	51.8
	(49.0, 54.6)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age at interview
	
	
	
	
	
	
	
	
	
	
	
	
	--
	--

	18-39
	2,182
	40.0
	(37.9, 42.2)
	
	--
	--
	--
	
	157
	53.8
	(46.3, 61.1)
	
	
	

	40-59
	1,959
	39.4
	(38.0, 40.9)
	
	--
	--
	--
	
	65
	25.3
	(18.5, 33.5)
	
	
	

	≥ 60
	1,516
	20.6
	(19.3, 21.9)
	
	4
	100.0
	(--, --)
	
	93
	20.9
	(14.7, 28.9)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Race/ethnicity†
	
	
	
	
	
	
	
	
	
	
	
	
	--
	<0.001

	White or Caucasian
	2,547
	67.2
	(59.8, 73.8)
	
	1
	60.3
	(13.0, 93.9)
	
	1,742
	59.3
	(51.7, 66.4)
	
	
	

	Black or African American
	1,053
	11.6
	(9.9, 13.5)
	
	3
	39.7
	(6.1, 51.7)
	
	847
	13.0
	(10.7, 15.8)
	
	
	

	Hispanic or Latino/a
	1,714
	14.3
	(9.2, 21.7)
	
	--
	--
	--
	
	1,694
	19.4
	(13.3, 27.4)
	
	
	

	Other
	316
	6.9
	(5.2, 9.2)
	
	--
	--
	--
	
	309
	8.3
	(5.7, 12.0)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	--
	--

	< High school (HS)
	1,499
	18.3
	(16.4, 20.3)
	
	2
	29.7
	(3.4, 83.7)
	
	229
	26.6
	(21.5, 32.4)
	
	
	

	HS diploma or equivalent
	1,232
	23.0
	(21.0, 25.2)
	
	1
	60.3
	(13.0, 93.9)
	
	156
	21.2
	(15.4, 28.3)
	
	
	

	> HS
	2,612
	58.7
	(56.0, 61.5)
	
	1
	10.0
	(0.7, 65.2)
	
	313
	52.2
	(44.8, 59.6)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 ADDIN EN.REFLIST 

 ADDIN 


	
	Group 1
	
	Group 2
	
	Group 3
	
	

	
	BMI directly calculated:

Complete weight

and height data
	
	BMI inferred:

complete weight,

missing height data
	
	BMI not calculated:

Incomplete weight

and/or height data
	P-value for difference between†

	
	n 
	Wgt   

% 
	(95% CI)
	
	n 
	Wgt% 
	(95% CI)
	
	n 
	Wgt % 
	(95% CI)
	Groups 1 and 2
	Groups 1 and 3

	Annual income
	
	
	
	
	
	
	
	
	
	
	
	--
	<0.001

	$0 to $9,999
	328
	6.1
	(4.8, 7.7)
	
	2
	69.1
	(8.4, 98.2)
	
	344
	8.2
	(6.8, 9.8)
	
	

	$10,000 to $19,999
	841
	15.8
	(14.0, 17.9)
	
	--
	--
	--
	
	742
	17.5
	(15.6, 19.6)
	
	

	$20,000 to $49,999
	1,913
	45.0
	(41.9, 48.3)
	
	1
	30.9
	(1.8, 91.6)
	
	1,592
	45.1
	(42.2, 48.0)
	
	

	$50,000+
	1,003
	33.1
	(29.0, 37.4)
	
	--
	--
	--
	
	761
	29.2
	(25.5, 33.2)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sexual orientation
	
	
	
	
	
	
	
	
	
	
	
	--
	--

	Homosexual or bisexual 
	234
	5.6
	(4.3, 7.2)
	
	--
	--
	--
	
	10
	6.0
	(3.6, 9.8)
	
	

	Heterosexual 
	3,361
	94.4
	(92.8, 95.7)
	
	--
	--
	--
	
	94
	94.0
	(90.2, 96.4)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	* Body mass index (BMI) categories are defined using the following standard categories: underweight, BMI < 18.5 kg/m2; normal weight, BMI 18.5-24.9 kg/m2; overweight, BMI 25-29 kg/m2; obese, BMI > 30 kg/m2.

† Rao-Scott chi-square was used to examine differences between groups 1 and 3 except where sample sizes were too small due to missing data.  Due to small sample size in group 2, differences between groups 1 and 2 could not be examined. 
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