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Abstract

Patient-centeredness is an important factor in patient health and engagement but its association in 

patients with obesity is not thoroughly understood. Of 28,854 participants aged≥60 from the 

Medical Expenditure Panel Survey 2004–2013, we evaluated four patient-centered domains: 

patient/provider relationship, shared-decision making, access to care, overall medical care provider 

rating, and prescription care. Weighted logistic (OR [95% CI]) and linear (β±s.e.;p-value) 

regression models demonstrated that participants as having obesity reported a marginally higher 

delay in getting the necessary care than healthy BMI (OR 1.25 [1.01,1.53]). Older adults with 

obesity report reduced perceived access to care.
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1. INTRODUCTION

The prevalence of body mass index-defined obesity in older adults aged 65 years and older 

is approaching 40% in the United States population[1]. This chronic disease places older 

adults at considerable risk for medical comorbidity[2] and functional decline[3], and 

increases their risk of long-term institutionalization[4] and mortality[5]. Individuals with 

obesity require increased attention to medical needs for diagnosis and/or treatment or self-

management of their medical conditions. Data suggest that patients with obesity experience 

body shaming, discrimination, and stigma[6], which can impact healthcare contact, access, 

and utilization[7]. However, there is limited knowledge of whether older adults with obesity 

have different satisfaction rates, relationships with their provider, or access to medical care. 

Patient-centered care is often a mediator of more distal outcomes such as functional status 

and medical comorbidity[8]. In an era of patient-centered care where payment models have 

begun incorporating patient quality measures, we sought to identify whether such indicators 

differ across BMI categories in order to ascertain whether care delivery systems need to be 

altered for this population.

2. MATERIALS & METHODS

The Medical Expenditure Panel Survey (MEPS) is a nationally representative survey of non-

institutionalized United States adults, which samples households from the previous year’s 

National Health Interview Survey. MEPS oversamples race/ethnic groups and lower income 

participants. We used 2004–2013 data and used variables from the first of five in-person 

interview dates, merging them in accordance to the analytical guidelines. The total sample 

consisted of 133,248 participants, of whom we excluded participants younger than age 60 

(n=104,394), and subjects without data on BMI (n=1,224). The study was deemed exempt 

from our local Institutional Review Board due to the de-identified status of data.

A number of quality measures exist within MEPS, which are asked using a self-reported 

questionnaire. We focused on the following domains and their respective questions from the 

administered survey: Patient/Provider relationship (i.e. provider listened carefully; explained 

things in an understandable way; showed respect; spent enough time); Shared Decision 

Making (asked patients to help make decisions; explained all options; asked about 

prescriptions); access to Care (did not get care right way; had a delay in getting an 

appointment; difficulty in contacting the provider; difficulty contacting the provider after 

hours; unable to obtain medical treatment; delay in getting necessary care); overall medical 

care provider rating (assessed on a scale of 1–9) and prescription care (unable to get 

prescription medications or a delay in getting prescription medications). Each of these 

domains were dichotomized.

Self-reported height and weight were used to calculate body mass index (BMI) in kg/m2, 

and categorized as follows: underweight (≤18.5kg/m2), health BMI (18.5–24.9kg/m2), 

overweight (25.0–29.9kg/m2) and obesity (≥30kg/m2). Rural/urban status was determined by 

metropolitan statistical area as defined by the Office of Management and Budget. Age was 

measured in years and top coded at 85 years. Top coding is a process where values on the 
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upper end of a range are grouped together to preserve confidentiality as few people are 

sampled in this distribution. Sex, marital status, race/ethnicity, education, household income 

were all obtained using standardized questionnaires. All co-morbidities were assessed using 

the question, “Did a doctor ever tell you that you had [medical condition].” Participants were 

considered to have ‘any limitation’ if they had any self-reported difficulty in instrumental, 

basic, social cognitive or walking limitations.

2.1 Statistical Analysis

Descriptive statistics for continuous variables are represented as means ± standard errors, 

and categorical variables as counts (%). All analyses reflect the survey design using 

estimated weights, sampling strata and primary sampling unit. All baseline characteristics 

and univariate results of the quality measures were compared using an r x c chi square or an 

ANOVA, across BMI categories. The primary aim was to assess whether there were 

differences among each of the quality measures by BMI status. We created three models 

(Model 1: unadjusted; Model 2: age and sex; and Model 3: age, sex, wages, depression, 

heart disease, arthritis, emphysema, high blood pressure or diabetes). The adjusted 

multivariable model estimated the odds of each quality measure (yes/no) associated with 

each BMI category (referent=18.5–24.9kg/m2). Analyses were conducted using STATA v.13 

(College Station, TX) and a p-value of <0.05 was considered statistically significant.

3. RESULTS

We identified 28,854 participants aged ≥60 years (Table 1), mean age 70.8±0.10 (SE) and 

the majority were female (55.1%). There were significant differences across BMI categories 

in all baseline characteristics. Generally, medical comorbidity was high in both underweight 

and in participants in the obesity category. Table 2 reflects the univariate results of the 

quality indicators. Across BMI categories, there were statistically significant differences 

observed in the perception of: the manner in which the provider showed respect; the ability 

to contact the provider after hours; ability to obtain medical treatment; and in a delay in 

obtaining necessary care. There were differences observed across overall rating of healthcare 

and in the perception of the capacity in either obtaining prescription medications across BMI 

categories or a delay in their receipt.

Our adjusted models (Table 3) demonstrated that underweight participants perceived they 

did not receive their care right away, as compared to the perceptions of healthy BMI 

participants (OR 2.28 [1.08, 4.78]). Patients with obesity had a perception in the delay in 

getting necessary care as compared to those with a healthy BMI (OR 1.25 [1.01,1.53]). 

Finally, participants classified as overweight had a marginally higher rating of their provider 

(β=0.093±0.031; p=0.003) as compared to healthy BMI participants. We did not observe any 

other differences across any of the other quality measures.

4. DISCUSSION

Older adults with obesity were significantly more likely to report a perception in the delay in 

receiving necessary medical care compared to participants with a healthy BMI, and 

underweight participants perceived that they did not receive care ‘right away’. These 
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findings provide preliminary data to suggest the importance of engaging older adults in 

seeking healthcare and encouraging clinical care teams in carefully monitoring their own 

practices to be aware of this phenomenon.

We observed that participants classified as underweight perceived that they did not “receive 

care right away,” a finding that was not observed in those classified as having obesity. This is 

in spite of similar comorbidity burden of these two groups. A potential explanation is the 

parallel findings observed in individuals classified as having frailty, as those with 

underweight. Individuals with frailty have multiple competing factors and often such 

patients feel that they may have been misdiagnosed or incompletely assessed as provider. 

Nonetheless, these findings are of concern from a public health standpoint as this population 

is at higher risk of comorbidity and disability.

To our knowledge, this is the first study to present the differences in self-reported health care 

access and quality in older adults (aged 60+) for different BMI categories. Focusing on older 

adults is important with the demographic changes and the epidemic of older adult obesity 

has not been given much attention in the literature[9, 10]. Their care needs differ from a 

younger population due to impairments in mobility and function. Further, administrative 

datasets, such as Medicare, cannot provide person-level data that is useful in descriptive 

epidemiology. A major strength of our study was that we used national data collected over a 

prolonged period of time that could be broadly representative of the United States 

population. This survey is an ongoing nationwide study of the most complete source of data 

available on health care use and expenses in the United States and has been cross-validated 

with other datasets[11, 12].

Our results, though, should be interpreted with caution. BMI is a commonly used 

anthropometric measure in clinical practice as it is easy to use, affordable and on a 

population-level, associated with long-term outcomes[13]. Its utility in older adults has been 

challenged due to its poor sensitivity[14] that drops with age. Other markers such as waist 

circumference should be considered[15]. However, accurate assessment of body fat is the 

only true manner to assess adiposity, data which are unavailable in this cohort. Older adults 

also lose muscle mass and function, a process termed sarcopenia, which is not accounted for 

in the assessment of BMI[16, 17].

We deliberately adjusted for a number of comorbidities that likely influenced our 

multivariable estimates. Increased comorbidity is known to impact satisfaction, care and 

self-reported health. The covariates included in our analysis were chosen to reflect: a) 

sociodemographic factors that can negative impact comorbidity; b) common illnesses that 

are screened for within primary care practices (depression, high blood pressure, arthritis/

pain); and c) heart disease and emphysema which are indicators of advanced chronic disease 

and increased healthcare utilization which are evaluated as part of chronic disease 

management programs. We recognize that adjusting for other covariates, including 

sociodemographic factors and social determinants of health could also impact our results.

Our study had a number of limitations. First, to obtain reliable estimates, we pooled 10 years 

of MEPS data, and as such, the results may not necessarily be reflective of a given time 

Batsis et al. Page 4

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



frame. Second, all measures were self-reported and subject to reporting bias. However, this 

parallels what is observed using well-validated clinical satisfaction and experience scales, 

such as those by Press-Ganey. Third, BMI was self-reported and not objectively measured. 

Last, older adults tend to over report on self-reported questions; only actual utilization data 

could cross-validate such results.

Access to medical care was perceived to be marginally worse in in older adults with obesity 

as compared to the other BMI groups. Future research should confirm these results prior to 

promoting targeted interventions for this subgroup.

Appendix 1:: Multivariable Analysis
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BMI body mass index

MEPS Medical expenditure panel survey

5. REFERENCES

[1]. Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends in Obesity Among 
Adults in the United States, 2005 to 2014. JAMA. 2016;315:2284–91. [PubMed: 27272580] 

[2]. Gregg EW, Cheng YJ, Cadwell BL, Imperatore G, Williams DE, Flegal KM, et al. Secular trends 
in cardiovascular disease risk factors according to body mass index in US adults. JAMA. 
2005;293:1868–74. [PubMed: 15840861] 

[3]. Schaap LA, Koster A, Visser M. Adiposity, muscle mass, and muscle strength in relation to 
functional decline in older persons. Epidemiol Rev. 2013;35:51–65. [PubMed: 23221972] 

[4]. Zizza CA, Herring A, Stevens J, Popkin BM. Obesity affects nursing-care facility admission 
among whites but not blacks. Obes Res. 2002;10:816–23. [PubMed: 12181391] 

[5]. Winter JE, MacInnis RJ, Wattanapenpaiboon N, Nowson CA. BMI and all-cause mortality in older 
adults: a meta-analysis. Am J Clin Nutr. 2014;99:875–90. [PubMed: 24452240] 

[6]. Sikorski C, Luppa M, Kaiser M, Glaesmer H, Schomerus G, Konig HH, et al. The stigma of 
obesity in the general public and its implications for public health - a systematic review. BMC 
Public Health. 2011;11:661. [PubMed: 21859493] 

[7]. Phelan SM, Burgess DJ, Yeazel MW, Hellerstedt WL, Griffin JM, van Ryn M. Impact of weight 
bias and stigma on quality of care and outcomes for patients with obesity. Obes Rev. 
2015;16:319–26. [PubMed: 25752756] 

[8]. Stewart M, Brown JB, Donner A, McWhinney IR, Oates J, Weston WW, et al. The impact of 
patient-centered care on outcomes. J Fam Pract. 2000;49:796–804. [PubMed: 11032203] 

[9]. Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff AM, et al. American 
Association of Clinical Endocrinologists and American College of Endocrinology 
Comprehensive Clinical Practice Guidelines for Medical Care of Patients with Obesity. Endocr 
Pract. 2016;22 Suppl 3:1–203.

[10]. Batsis JA, Zagaria AB. Addressing Obesity in Aging Patients. Med Clin North Am. 
2018;102:65–85. [PubMed: 29156188] 

[11]. Zuvekas SH, Olin GL. Validating the Collection of Separately Billed Doctor Expenditures for 
Hospital Services: Result from the Medicare-MEPS Validation Study. Agency for Healthcare 
Research and Quality Working Paper No 080042008.

[12]. Zuvekas SH, Olin GL. Validating household reports of health care use in the medical expenditure 
panel survey. Health Serv Res. 2009;44:1679–700. [PubMed: 19619249] 

[13]. Batsis JA, Lopez-Jimenez F. Cardiovascular risk assessment--from individual risk prediction to 
estimation of global risk and change in risk in the population. BMC Med. 2010;8:29. [PubMed: 
20500815] 

[14]. Batsis JA, Mackenzie TA, Bartels SJ, Sahakyan KR, Somers VK, Lopez-Jimenez F. Diagnostic 
accuracy of body mass index to identify obesity in older adults: NHANES 1999–2004. Int J Obes 
(Lond). 2016;40:761–7. [PubMed: 26620887] 

[15]. Batsis JA, Huyck KL, Bartels SJ. Challenges with the Medicare obesity benefit: practical 
concerns & proposed solutions. J Gen Intern Med. 2015;30:118–22. [PubMed: 25227742] 

[16]. Batsis JA, Barre LK, Mackenzie TA, Pratt SI, Lopez-Jimenez F, Bartels SJ. Variation in the 
prevalence of sarcopenia and sarcopenic obesity in older adults associated with different research 
definitions: dual-energy X-ray absorptiometry data from the National Health and Nutrition 
Examination Survey 1999–2004. J Am Geriatr Soc. 2013;61:974–80. [PubMed: 23647372] 

[17]. Batsis JA, Gill LE, Masutani RK, Adachi-Mejia AM, Blunt HB, Bagley PJ, et al. Weight Loss 
Interventions in Older Adults with Obesity: A Systematic Review of Randomized Controlled 
Trials Since 2005. J Am Geriatr Soc. 2017;65:257–68. [PubMed: 27641543] 

Batsis et al. Page 8

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Batsis et al. Page 9

Ta
b

le
 1

:

B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s

O
ve

ra
ll

U
nd

er
w

ei
gh

t
H

ea
lt

hy
 B

M
I

O
ve

rw
ei

gh
t

O
be

se

N
=

 2
8,

85
4

N
=

56
8

N
=

8,
48

9
N

=
10

,4
36

N
=

8,
13

7
p-

va
lu

e

A
ge

, y
ea

rs
70

.8
 ±

 .1
0

75
.7

 ±
 .4

3
72

.1
 ±

 .1
5

70
.6

 ±
 .1

2
69

.1
 ±

 .1
2

<
0.

00
1

F
em

al
e 

Se
x

16
,3

61
 (

55
.1

)
42

3 
(7

5.
1)

5,
17

0 
(6

1.
8)

5,
14

9 
(4

7.
4)

4,
86

5 
(5

5.
9)

<
0.

00
1

R
ac

e
<

0.
00

1

 
W

hi
te

21
,6

67
 (

85
.4

)
40

4 
(8

1.
3)

6,
32

2 
(8

5.
5)

8,
03

7 
(8

6.
3)

6,
03

4 
(8

4.
8)

 
B

la
ck

4,
90

3 
(9

.0
)

85
 (

8.
0)

1,
09

1 
(6

.6
)

1,
69

3 
(8

.9
)

1,
76

2 
(1

1.
7)

 
A

m
er

. I
nd

ia
n,

 A
la

sk
a 

N
at

iv
e

18
2 

(0
.5

),
5 

(0
.9

)
43

 (
0.

4)
64

 (
0.

5)
61

 (
0.

7)

 
A

si
an

1,
66

4 
(3

.7
)

63
 (

7.
5)

90
1 

(6
.4

)
49

9 
(3

.2
)

14
5 

(1
.2

)

 
N

at
iv

e 
H

aw
ai

ia
n,

 P
ac

if
ic

 I
sl

an
de

r
94

 (
0.

2)
4 

(0
.6

)
36

 (
0.

2)
29

 (
0.

2)
20

 (
0.

2)

 
M

ul
ti

pl
e 

R
ac

es
34

4 
(1

.1
)

7 
(1

.6
)

96
 (

0.
9)

11
4 

(1
.0

)
11

5 
(1

.4
)

M
ar

it
al

 S
ta

tu
s

<
0.

00
1

 
M

ar
ri

ed
15

,9
32

 (
58

.5
)

20
5 

(3
6.

7)
4,

54
8 

(5
6.

0)
6,

16
9 

(6
2.

2)
4,

38
0 

(5
8.

2)

 
W

id
ow

ed
6,

90
5 

(2
2.

7)
22

3 
(4

0.
5)

2,
25

6 
(2

6.
0)

2,
21

3 
(1

9.
9)

1,
88

1 
(2

1.
3)

 
D

iv
or

ce
d

3,
93

7 
(1

3.
0)

85
 (

14
.8

)
1,

08
5 

(1
2.

4)
1,

36
1 

(1
2.

5)
1,

25
5 

(1
4.

4)

 
Se

pa
ra

te
d

58
8 

(1
.3

)
15

 (
1.

5)
14

7 
(1

.1
)

20
8 

(1
.4

)
19

0 
(1

.6
)

 
N

ev
er

 M
ar

ri
ed

1,
46

7 
(4

.4
)

40
 (

6.
5)

45
3 

(4
.5

)
48

5 
(4

.0
)

42
9 

(4
.6

)

Sm
ok

in
g 

St
at

us
<

0.
00

1

 
Sm

ok
er

3,
21

2 
(1

1.
9)

12
6 

(2
5.

9)
1,

18
0 

(1
4.

6)
1,

06
9 

(1
1.

0)
72

5 
(9

.2
)

 
N

on
-S

m
ok

er
22

,5
56

 (
88

.1
)

35
7 

(7
4.

1)
6,

39
9 

(8
5.

4)
8,

39
4 

(8
9.

0)
6,

68
0 

(9
0.

8)

E
du

ca
ti

on
, y

ea
rs

11
.5

 ±
 .0

6
10

.8
 ±

 .3
1

11
.8

 ±
 .0

9
11

.6
 ±

 .0
8

11
.3

 ±
 .0

9
<

0.
00

1

W
ag

es
, $

14
,4

05
 ±

 3
07

14
,3

65
 ±

 6
60

13
,6

82
 ±

 4
82

15
,8

01
 ±

 4
26

14
,5

62
 ±

 4
95

<
0.

00
1

R
eg

io
n

<
0.

00
1

 
N

or
th

ea
st

4,
81

0 
(1

9.
5)

76
 (

19
.3

)
1,

44
8 

(2
0.

1)
1,

72
0 

(1
8.

8)
1,

36
5 

(1
9.

7)

 
M

id
w

es
t

5,
86

0 
(2

1.
8)

10
8 

(1
7.

6)
1,

58
6 

(1
9.

9)
2,

13
7 

(2
2.

5)
1,

81
3 

(2
3.

9)

 
So

ut
h

11
,2

82
 (

37
.2

)
23

2 
(3

8.
6)

3,
12

6 
(3

5.
6)

4,
12

2 
(3

8.
0)

3,
31

4 
(3

7.
6)

 
W

es
t

6,
90

2 
(2

1.
5)

15
2 

(2
4.

5)
2,

32
9 

(2
4.

3)
2,

45
7 

(2
0.

7)
1,

64
5 

(1
8.

8)

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Batsis et al. Page 10

O
ve

ra
ll

U
nd

er
w

ei
gh

t
H

ea
lt

hy
 B

M
I

O
ve

rw
ei

gh
t

O
be

se

M
et

ro
po

lit
an

 A
re

a
0.

00
3

 
U

rb
an

20
,4

67
 (

80
.8

)
41

4 
(8

2.
3)

6,
18

0 
(8

2.
4)

7,
39

9 
(8

0.
7)

5,
57

2 
(7

8.
9)

 
R

ur
al

5,
01

9 
(1

9.
2)

97
 (

17
.7

)
1,

36
8 

(1
7.

6)
1,

83
5 

(1
9.

3)
1,

50
1 

(2
1.

1)

A
rt

hr
it

is
4,

32
2 

(4
7.

4)
93

 (
42

.8
)

1,
19

6 
(4

2.
0)

1,
50

2 
(4

4.
5)

1,
44

4 
(5

9.
0)

<
0.

00
1

H
yp

er
te

ns
io

n
18

,3
13

 (
62

.4
)

28
0 

(4
8.

4)
4,

56
3 

(5
1.

6)
6,

60
8 

(6
1.

9)
6,

23
5 

(7
5.

6)
<

0.
00

1

D
ep

re
ss

io
n

6,
89

0 
(2

4.
4)

16
6 

(3
3.

1)
1,

89
2 

(2
3.

0)
2,

23
8 

(2
1.

7)
2,

28
7 

(2
7.

9)
<

0.
00

1

H
ea

rt
 A

tt
ac

k
2,

81
6 

(1
0.

3)
58

 (
10

.2
)

74
3 

(8
.5

)
1,

02
1 

(9
.6

)
99

4 
(1

3.
0)

<
0.

00
1

E
m

ph
ys

em
a

1,
48

5 
(5

.3
)

10
4 

(1
9.

9)
43

9 
(5

.4
)

44
3 

(4
.4

)
49

 (
5.

5)
<

0.
00

1

C
an

ce
r

3,
86

3 
(2

6.
6)

71
 (

27
.9

)
1,

19
9 

(2
9.

0)
1,

36
3 

(2
6.

4)
1,

07
3 

(2
4.

3)
<

0.
00

1

C
hr

on
ic

 B
ro

nc
hi

ti
s

74
7 

(4
.4

)
19

 (
7.

2)
16

2 
(3

.2
)

23
2 

(3
.7

)
29

9 
(6

.1
)

<
0.

00
1

D
ia

be
te

s
6,

41
0 

(1
9.

7)
44

 (
6.

1)
1,

11
9 

(1
0.

9)
2,

12
1 

(1
7.

5)
2,

87
0 

(3
2.

8)
<

0.
00

1

A
ny

 L
im

it
at

io
ns

15
,1

38
 (

52
.3

)
38

4 
(6

9.
0)

4,
06

3 
(4

7.
5)

5,
00

9 
(4

7.
7)

4,
99

9 
(6

1.
1)

<
0.

00
1

A
ll 

va
lu

es
 r

ep
re

se
nt

ed
 a

re
 m

ea
ns

 ±
 s

ta
nd

ar
d 

er
ro

rs
, o

r 
co

un
ts

 (
w

ei
gh

te
d 

pe
rc

en
ta

ge
s)

.

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Batsis et al. Page 11

Ta
b

le
 2

:

U
ni

va
ri

at
e 

R
es

ul
ts

 o
f 

Q
ua

lit
y 

m
ea

su
re

s

U
nd

er
w

ei
gh

t
H

ea
lt

hy
 B

M
I

O
ve

rw
ei

gh
t

O
be

se
p-

va
lu

e

P
at

ie
nt

/P
ro

vi
de

r 
R

el
at

io
ns

hi
p

P
ro

vi
de

r 
L

is
te

ne
d 

C
ar

ef
ul

ly
37

7 
(9

3.
5)

5,
90

4 
(9

4.
2)

7,
48

3 
(9

4.
8)

5,
99

8 
(9

3.
5)

0.
07

E
xp

la
in

ed
 t

hi
ng

s 
in

 a
n 

un
de

rs
ta

nd
ab

le
 w

ay
37

2 
(9

2.
4)

5,
90

4 
(9

4.
0)

7,
43

3 
(9

3.
9)

5,
96

3 
(9

2.
9)

0.
17

Sh
ow

ed
 R

es
pe

ct
38

5 
(9

5.
0)

5,
99

3 
(9

5.
0)

7,
55

9 
(9

5.
3)

6,
05

8 
(9

3.
9)

0.
01

Sp
en

t 
en

ou
gh

 t
im

e
37

1 
(9

1.
2)

5,
74

7 
(9

1.
4)

7,
28

8 
(9

2.
1)

5,
86

4 
(9

1.
2)

0.
37

Sh
ar

ed
 D

ec
is

io
n 

M
ak

in
g

A
sk

 p
at

ie
nt

 t
o 

he
lp

 m
ak

e 
de

ci
si

on
s

36
2 

(8
4.

8)
5,

48
0 

(8
4.

6)
7,

04
3 

(8
4.

2)
5,

63
6 

(8
3.

1)
0.

28

E
xp

la
in

ed
 a

ll 
op

ti
on

s
43

2 
(9

5.
2)

6,
64

7 
(9

4.
5)

8,
48

1 
(9

4.
8)

6,
77

5 
(9

4.
7)

0.
88

A
sk

 a
bo

ut
 p

re
sc

ri
pt

io
ns

36
1 

(7
8.

8)
5,

57
5 

(7
9.

8)
7,

12
9 

(8
0.

0)
5,

77
7 

(8
1.

4)
0.

19

A
cc

es
s 

to
 c

ar
e

D
id

 n
ot

 g
et

 c
ar

e 
ri

gh
t 

aw
ay

15
 (

6.
4)

22
4 

(8
.4

)
26

9 
(7

.8
)

24
5 

(8
.7

)
0.

54

D
el

ay
 in

 g
et

ti
ng

 a
pp

oi
nt

m
en

t
31

 (
7.

6)
58

0 
(9

.1
)

75
0 

(9
.6

)
58

2 
(9

.3
)

0.
64

D
if

fi
cu

lt
 t

o 
co

nt
ac

t 
pr

ov
id

er
63

 (
15

.9
)

1,
09

4 
(1

6.
0)

1,
36

3 
(1

5.
2)

1,
17

7 
(1

6.
7)

0.
22

D
if

fi
cu

lt
 t

o 
co

nt
ac

t 
af

te
r 

ho
ur

s
10

4 
(3

0.
8)

1,
53

2 
(3

1.
0)

2,
06

3 
(3

1.
8)

1,
75

6 
(3

4.
6)

0.
02

U
na

bl
e 

to
 o

bt
ai

n 
m

ed
ic

al
 t

re
at

m
en

t
14

 (
1.

7)
13

9 
(1

.5
)

17
8 

(1
.4

)
21

9 
(2

.3
)

0.
00

2

D
el

ay
 in

 g
et

ti
ng

 n
ec

es
sa

ry
 c

ar
e

20
 (

2.
7)

24
7 

(3
.1

)
33

3 
(3

.3
)

36
5 

(4
.9

)
<0

.0
01

R
at

in
gs

R
at

in
g 

of
 h

ea
lt

hc
ar

e
8.

55
 ±

 .0
93

8.
63

 ±
 .0

24
8.

70
 ±

 .0
21

8.
6 

±
 .0

25
<0

.0
01

P
ro

vi
de

r 
sh

ow
s 

re
sp

ec
t 

fo
r 

tr
ea

tm
en

ts
38

1 
(9

3.
5)

5,
75

0 
(9

1.
7)

7,
28

8 
(9

2.
0)

5,
93

1 
(9

1.
4)

0.
47

P
re

sc
ri

pt
io

ns
U

na
bl

e 
to

 g
et

 p
re

sc
ri

pt
io

n 
m

ed
ic

at
io

ns
13

 (
1.

6)
14

8 
(1

.9
)

22
6 

(1
.8

)
26

3 
(2

.9
)

<0
.0

01

D
el

ay
 in

 g
et

ti
ng

 p
re

sc
ri

pt
io

n 
m

ed
ic

at
io

ns
18

 (
3.

0)
26

1 
(3

.1
)

33
3 

(3
.1

)
41

2 
(5

.0
)

<0
.0

01

A
ll 

va
lu

es
 r

ep
re

se
nt

ed
 a

re
 m

ea
ns

 ±
 s

ta
nd

ar
d 

er
ro

r 
or

 c
ou

nt
s 

(w
ei

gh
te

d 
pe

rc
en

ta
ge

s)
.

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Batsis et al. Page 12

Ta
b

le
 3

:

M
ul

tiv
ar

ia
bl

e 
M

od
el

 o
f 

Pa
tie

nt
-C

en
te

re
d 

O
ut

co
m

es
.

U
nd

er
w

ei
gh

t
H

ea
lt

hy
O

ve
rw

ei
gh

t
O

be
se

P
at

ie
nt

/P
ro

vi
de

r 
R

el
at

io
ns

hi
p

P
ro

vi
de

r 
L

is
te

ne
d 

C
ar

ef
ul

ly
0.

88
 [

0.
57

,1
.3

7]
R

ef
er

en
t

1.
12

 [
0.

94
,1

.3
3]

1.
00

 [
0.

84
,1

.2
1]

E
xp

la
in

ed
 t

hi
ng

s 
in

 a
n 

un
de

rs
ta

nd
ab

le
 w

ay
0.

88
 [

0.
56

,1
.3

7]
R

ef
er

en
t

1.
01

 [
0.

86
,1

.1
8]

0.
96

 [
0.

79
,1

.1
7]

Sh
ow

ed
 R

es
pe

ct
1.

15
 [

0.
69

,1
.9

2]
R

ef
er

en
t

1.
10

 [
0.

91
,1

.3
3]

0.
93

 [
0.

76
,1

.1
4]

Sp
en

t 
en

ou
gh

 t
im

e
0.

97
 [

0.
65

, 1
.4

6]
R

ef
er

en
t

1.
08

 [
0.

94
,1

.2
5]

1.
08

 [
0.

93
,1

.2
5]

Sh
ar

ed
 D

ec
is

io
n 

M
ak

in
g

A
sk

 p
at

ie
nt

 t
o 

he
lp

 m
ak

e 
de

ci
si

on
s

1.
13

 [
0.

77
,1

.6
5]

R
ef

er
en

t
0.

96
 [

0.
86

,1
.0

7]
0.

97
 [

0.
86

,1
.1

0]

E
xp

la
in

ed
 a

ll 
op

ti
on

s
1.

24
 [

0.
71

,2
.1

6]
R

ef
er

en
t

1.
04

 [
0.

90
,1

.2
1]

1.
05

 [
0.

87
,1

.2
7]

A
sk

 a
bo

ut
 p

re
sc

ri
pt

io
ns

1.
07

 [
0.

79
,1

.4
4]

R
ef

er
en

t
0.

95
 [

0.
86

,1
.0

6]
1.

02
 [

0.
91

,1
.1

4]

A
cc

es
s 

to
 c

ar
e

D
id

 n
ot

 g
et

 c
ar

e 
ri

gh
t 

w
ay

2.
28

 [
1.

08
,4

.7
8]

R
ef

er
en

t
1.

11
 [

0.
88

,1
.4

1]
1.

09
 [

0.
83

,1
.4

1]

D
el

ay
 in

 g
et

ti
ng

 a
pp

oi
nt

m
en

t
1.

21
 [

0.
71

,2
.0

8]
R

ef
er

en
t

0.
94

 [
0.

81
,1

.1
0]

1.
06

 [
0.

91
,1

.2
5]

D
if

fi
cu

lt
 t

o 
co

nt
ac

t 
pr

ov
id

er
1.

05
 [

0.
70

,1
.5

5]
R

ef
er

en
t

1.
12

 [
1.

00
,1

.2
5]

1.
04

 [
0.

92
,1

.1
8]

D
if

fi
cu

lt
 t

o 
co

nt
ac

t 
af

te
r 

ho
ur

s
1.

09
 [

0.
78

,1
.5

2]
R

ef
er

en
t

0.
99

 [
0.

89
,1

.1
0]

0.
97

 [
0.

87
,1

.1
0]

U
na

bl
e 

to
 o

bt
ai

n 
m

ed
ic

al
 t

re
at

m
en

t
1.

00
 [

0.
44

,2
.3

0]
R

ef
er

en
t

0.
82

 [
0.

61
,1

.1
0]

0.
92

 [
0.

69
,1

.2
4]

D
el

ay
 in

 g
et

ti
ng

 n
ec

es
sa

ry
 c

ar
e

0.
83

 [
0.

45
,1

.5
2]

R
ef

er
en

t
1.

02
 [

0.
82

,1
.2

7]
1.

25
 [

1.
01

,1
.5

3]

R
at

in
gs

R
at

in
g 

of
 P

ro
vi

de
r

β=
−

0.
06

3±
0.

09
1;

p=
0.

48
9

R
ef

er
en

t
β=

0.
09

3±
0.

03
1;

p=
0.

00
3

β=
0.

03
9±

0.
03

2;
p=

0.
22

9

P
ro

vi
de

r 
sh

ow
s 

re
sp

ec
t 

fo
r 

tr
ea

tm
en

ts
1.

35
 [

0.
81

,2
.2

5]
R

ef
er

en
t

1.
06

 [
0.

91
,1

.2
4]

1.
06

 [
0.

90
,1

.2
6]

P
re

sc
ri

pt
io

ns
U

na
bl

e 
to

 g
et

 p
re

sc
ri

pt
io

n 
m

ed
ic

at
io

ns
1.

09
 [

0.
56

,2
.1

3]
R

ef
er

en
t

1.
02

 [
0.

77
,1

.3
4]

1.
06

 [
0.

81
,1

.3
7]

D
el

ay
 in

 g
et

ti
ng

 p
re

sc
ri

pt
io

n 
m

ed
ic

at
io

ns
0.

92
 [

0.
46

,1
.8

5]
R

ef
er

en
t

0.
94

 [
0.

77
,1

.1
5]

1.
17

 [
0.

97
,1

.4
2]

A
ll 

va
lu

es
 p

re
se

nt
ed

 a
re

 o
dd

s 
ra

tio
 (

95
%

 c
on

fi
de

nc
e 

in
te

va
ls

) 
or

 b
-c

oe
ff

ic
ie

nt
 ±

 s
ta

nd
ar

d 
er

ro
rs

M
od

el
s 

ad
ju

st
ed

 f
or

 a
ge

, s
ex

, w
ag

es
, d

ep
re

ss
io

n,
 h

ea
rt

 d
is

ea
se

, a
rt

hr
iti

s,
 e

m
ph

ys
em

a,
 h

ig
h 

bl
oo

d 
pr

es
su

re
 o

r 
di

ab
et

es

Obes Res Clin Pract. Author manuscript; available in PMC 2019 September 01.


	Abstract
	INTRODUCTION
	MATERIALS & METHODS
	Statistical Analysis

	RESULTS
	DISCUSSION
	Multivariable Analysis
	Unadjusted – Model 1UnderweightHealthyOverweightObesePatient/Provider RelationshipProvider Listened Carefully0.88 [0.57,1.35]Referent1.11 [0.95,1.30]0.89 [0.75,1.05]Explained things in an understandable way0.77 [0.51,1.18]Referent0.98 [0.84,1.14]0.83 [0.69,1.00]Showed Respect0.99 [0.61,1.59]Referent1.06 [0.89,1.28]0.80 [0.67,0.96]Spent enough time0.98 [0.66,1.45]Referent1.10 [0.96,1.26]0.97 [0.85,1.11]Shared Decision MakingAsk patient to help make decisions1.01 [0.72,1.44]Referent0.98 [0.88,1.08]0.90 [0.81,1.00]Explained all options1.15 [0.69,1.94]Referent1.05 [0.91,1.21]1.04 [0.88,1.23]Ask about prescriptions0.94 [0.70,1.25]Referent1.01 [0.92,1.11]1.10[0.99,1.23]Access to careDid not get care right away1.33 [0.72,2.46]Referent1.08 [0.86,1.37]0.96 [0.75,1.24]Delay in getting appointment1.23 [0.74,2.05]Referent0.95 [0.83,1.09]0.98 [0.85,1.13]Difficult to contact provider1.00 [0.69,1.46]Referent1.06 [0.95,1.18]0.95 [0.85 1.06]Difficult to contact after hours1.01 [0.74,1.38]Referent0.96 [0.88,1.06]0.85 [0.77,0.94]Unable to obtain medical treatment1.15 [0.56,2.36]Referent0.95 [0.72,1.25]1.53 [1.18,1.99]Delay in getting necessary care0.87 [0.50,1.53]Referent1.07 [0.87,1.31]1.60 [1.32 1.93]RatingsRating of Providerβ=−0.082±0.092;p=0.374Referentβ=0.069±0.031;p=0.024β=−0.065±0.031;p=0.035Provider shows respect for treatments1.32 [0.80,2.16]Referent1.04 [0.89,1.21]0.96 [0.82,1.12]PrescriptionsUnable to get prescription medications1.21 [0.63,2.30]Referent1.15 [0.89,1.50]1.81 [1.43,2.30]Delay in getting prescription medications1.02 [0.53,1.98]Referent1.02 [0.84,1.24]1.68 [1.41,1.99]All values presented are odds ratio (95% confidence intevals) or b-coefficient ± standard errors
	Model 2: Age, sexUnderweightHealthyOverweightObesePatient/Provider RelationshipProvider Listened Carefully0.85 [0.55,1.31]Referent1.12 [0.95,1.32]0.91 [0.77,1.08]Explained things in an understandable way0.79 [0.52,1.20]Referent0.98 [0.84,1.14]0.82 [0.68,0.98]Showed Respect0.95 [0.59,1.53]Referent1.10 [0.92,1.31]0.83 [0.69,1.00]Spent enough time0.95 [0.64,1.40]Referent1.10 [0.96,1.27]1.00 [0.88,1.15]Shared Decision MakingAsk patient to help make decisions1.08 [0.76,1.53]Referent0.95 [0.86,1.05]0.85 [0.76,0.95]Explained all options1.17 [0.70,1.96]Referent1.05 [0.90,1.21]1.03 [0.87,1.22]Ask about prescriptions1.00 [0.75,1.33]Referent0.97 [0.88,1.07]1.05 [0.95,1.17]Access to careDid not get care right away1.23 [0.65,2.32]Referent1.15 [0.92,1.45]1.09 [0.85,1.39]Delay in getting appointment1.13 [0.68,1.90]Referent0.98 [0.85,1.13]1.04 [0.90,1.21]Difficult to contact provider0.98 [0.68,1.43]Referent1.07 [0.96,1.20]0.96 [0.86,1.08]Difficult to contact after hours1.00 [0.73,1.37]Referent0.97 [0.88,1.07]0.86 [0.77,0.95]Unable to obtain medical treatment1.35 [0.64,2.85]Referent0.90 [0.67,1.20]1.24 [0.95,1.62]Delay in getting necessary care0.96 [0.55,1.67]Referent1.07 [0.86,1.32]1.47 [1.21,1.78]Overall Medical CareProvider RatingRating of Providerβ=−0.129±0.091;p=0.156Referentβ=0.096±0.031;p=0.002β=−0.025±0.030;p=0.416Provider shows respect for treatments1.27 [0.77,2.08]Referent1.07 [0.92,1.24]0.99 [0.85,1.16]Prescription CareUnable to get prescription medications1.37 [0.71,2.62]Referent1.17 [0.89,1.53]1.64 [1.28,2.09]Delay in getting prescription medications1.03 [0.54,1.99]Referent1.04 [0.86,1.27]1.65 [1.38,1.98]All values presented are odds ratio (95% confidence intevals) or b-coefficient ± standard errors
	References
	Table 1:
	Table 2:
	Table 3:

