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Value of Body Mass Index in Predicting Pulmonary Heart Disease

Onset in Internal Medicine Inpatients
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ABSTRACT Objective: To study value of body mass index in predicting the incidence rate of pulmonary heart disease onset in
internal medicine inpatients. Methods: A total of 92 internal medicine inpatients, aged from 22 to 87 years old, including male 47 and
female 45 cases were randomly selected from the Twelfth Central Hospital of PLA during January, 2012 to December, 2012. The body
mass index (BMI) was calculated as weight in kilograms divided by height (meters2). Enzyme assay was used for the detection of serum
total cholesterol, triglyceride. Fasting serum blood glucose was obtained by glucose oxidase method. Results: Compared to inpatients
without pulmonary heart disease, BMI was significantly higher in patients with pulmonary heart disease (38.96 £ 5.77 vs 29.72 + 7.88,
P <0.01), and the morbidity of pulmonary encephalopathy significantly increased (26.7% vs 0%, P < 0.01). The rates of pulmonary heart
disease in obese and very obese patients were 53.3% and 46.7% respectively. Multinomial logistic regression analysis showed that body
mass index was closely related to morbidity of pulmonary heart disease. ROC curve analysis disclosed that the critical value of BMI was
more than 32 kg/m? for predicting pulmonary heart disease onset, and ROC area under the curve was 0.860, and the specificity and
sensitivity of diagnosis were 66.2 % and 93.3% respectively, and the positive predictive value and negative predictive value was 34.96%
and 98.07% respectively. Conclusion: BMI is closely related with the incidence rate of pulmonary heart disease, and BMI greater than 32
kg/m? has a higher value in predicting the incidence rate of pulmonary heart disease in internal medicine inpatients.
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Table 1 Baseline clinical characteristics in all patients

JEff O R A(n=15) & 4A (n=77) P{E

Non-PHD group PHD group P-value
F#4( % ) Age (years) 54.0260+ 13.64 50.133+ 10.966 0.301
Ei% Male(%) 54.5 333 0.133
#:E /R ik Uighur(%) 81.8 100 0.073
R E 5% BMI(kg/m?) 29.72+ 7.879 38.96% 5.77* 0.000
#E R J% 7% S History of diabetes( % ) 234 20 0.776
fuFEZE S/ 51 History of CI( %) 23.4 133 0.388
5 IJEJ% 5 History of hypertension( %) 50.6 60 0.507
L% 5 History of CAD( %) 55.8 46.7 0.514
P % 22 35 4% 5B History of respiratory failure( % ) 2.6 13.3 0.062
Fifii4 fog9% 7% 5B History of pulmonary encephalopathy( % ) 0 26.7* 0.000
175 % # Serum glucose (mmol/L) 9.05% 4.22 7.41% 3.075 0.298
1 7% Z B E#EE Serum total cholesterol (mmol/L) 4.52% 1.00 5.11+ 0.98 0.132
10 7&H M =B Serum triglyceride(mmol/L) 2.57+ 127 2.25+ 1.19 0.480

iE:*P<0.05 SRR AL R

Note: PHD, pulmonary heart disease; CAD, coronary heart disease; CI, cerebral infarction. *P<<0.05 vs non PHD group.
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Fig.1 Distrbution of body mass index of all patients
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Notes: BMI, body mass index.
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Fig.2 Prevalence rate of PHD at different body mass index levels

Notes: PHD, pulmonary heart disease; BMI, body mass index.
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Table 2 Multiple stepwise regression analysis for relationship between body mass index and pulmonary heart disease in all patients

FRELEIIR R B FRAEIR S.E. +77{E Wald BEEdf P{E Sig. B R Exp(B)
R E 5% BMI 2325 0.681 11.670 1 0.001 10.231
H#ITR Constant -8.677 2.241 14.997 1 0.000 0.000

i FTE BRI BMI 54 A EIEE(BMI<24);FEHEE(24< BMI<28); FERF(28< BMI<40); #REFEFE(BMIZ 40),
Notes: All patients were divided by body mass index: BMI< 24; 24< BMI< 28; 28< BMI<40; BMI= 40.

R 3 REEBFNMOEHSRES RN ROC f &5
Table 3 Results of ROC curve analysis for BMI and pulmonary heart disease

Asymptotic 95% Confidence Interval

Area Std. Errora

0.860 0.041

Asymptotic Sig.b

0.000

Lower Bound Upper Bound

0.779 0.941

¥ : Area,area under curve; Std. Error, #R# iR ; Asymptotic Sig, #TiEZk 824 ;Lower Bound, TBR ;Upper Bound, EBR;
Asymptotic 95% Confidence Interval, #iifigk 95% RIS X i, a. ZEIESERIZT;b. BRI EXXIEF =0.5,

Notes: The test result variable(s): BMI has at least one tie between the positive actual state group and the negative actual state grou-

p. Statistics may be biased. Statistics may be biased. a. Under the nonparametric assumption. b. Null hypothesis: true area = 0.5.

R 4 FEREEHNA R ERIE SR ER Youden FEHS T

Table 4 Youden index analysis of BMI predicting pulmonary heart disease in sensitivity and specificity

Youden index J 95% Confidence interval

Associated criterion 95% Confidence interval

0.5957 0.4346 to0 0.6623

>32 30.2to 34.8

7E:BML R EHE,
Notes: BMI, body mass index.

ROC M43 #7 7~ , 1A F 48 0T 000 ik O 55 19 i A
BMI > 32kg/m?, T Jiti.Cof5 i ROC 1 4: T i FHh 0.860, ROC
MR T AR T 0.7, Bl M 4 . (B 3,38 3)Youden F54%
J90.596, PRI B A ARG AE D BMI KT 32 BWikER
PEH 66.2 Yo, BURAE N 93.3% , FHMETUINAE Sy 34.96% , BH 14 Fi
TE K 98.07%, (£ 3. % 4)

3918
2002 4F 3 [ AT 95 25 45 55 %, 14.7% 19 rh A #8 1
2.6% B B , e AR A 7 I P 2 2 A3 1R 22.8%

A 7.1%, BEAMEHEELEME 2 127 FHAAW, EEEAE
64.5%1 N T B RS . B FF 2 AT ARG —

A H AN TRYT , AL IES | A 60 e I RS PR s i
MAE O SR TR A , DL 200 BAL 23
P B A, A BE AL RS (BMIZ 40, 2377 A= —Ff 5 i BEAE
JHEAT S A0 I RENR T s I oy, — PR AR TR A i O
I, AL T2 GURIBE ™ W58 7R PN B DI RE RS 1 s PR IR
MLAE T A A A Pl kg ., 2 100 2 A i o BB ML AR -1
(HIEAE A ik AR FE S R e 3 5 T O A2 2R 2R LS
i S T 1 0 AN 5 49 A o AR SC Ik /s R B A R R A
Jii Lo A A UIAROC AR FEHOR T 32 kg/m? Xof T B0 AR
A e S8 Ml Ui A s O (L

AP el B A 5 7 R il 2B AR O 2, 45 2R
R SR Co o 2 R A TR RO i oo 2HL A6 35 1 S T v, i L



. 722 .

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO4 FEB.2014

1S {Bilfis o 2L A8 5 1 S 2 R B - B 240,000 451 v [l
NBHE LRSI R, BMI 5.0 138 B P 3R B DDA OG5 62
76,000 {4 [ 8 F A BFF R BMI 5.0 1 AR5 )
A, R TAEL A1 BMIFE 18.5 ~23.9 22 [H] 1 IE ¥
Fil s BMI 1k 24.0 ~27.9 2 ] Jy# H ; BMI i 28 S AL JHE s BMI
I 40 SRR AR, sk e 8 T el 3 i N
SNERERS R, AT AL R A I H (BMI< 24)
FR Ny 29.3% ; (A T T (24 <BMI< 28) [ LR Ny 4.3% ; JIE i
(28 <BMI<40) Ay LL ANy 54.3% L1 5 1 B AL fi ( BMI=40) )
FEAER 12% o AP BE AR v (A T L 3 A 1 S8 5 it
A B HE A 05 R IR 32 L 14 5635 O il o i o2
YL 53.3% .46.7%.
P b P A5 T PO S8 T R TR OG s BIM< 21
kg/m? 2 AR ST AE S RERR s BIM 73 [ i U £ T
b wEE R M ED, FEAMFSE I E TR A E R R
S I 2 PP (chronic obstructive pulmonary disease, COPD ) £
F UG TEERTE AR 20 COPD 3% BMI<21 kg/m? 1% L, Tiif
i) BMI J& COPD £ 2 i 01 Fil i 2 7 (g 00 15 -, REAS T
L3Pl COPD KA A7, U ROWFFE LIRSS A R il 14
fi& BMI 7= COPD i S5 i e g SE T2 94, i BMI A
AR TR A A BARAG ™. ASHESEE A Logistic 173 Hr
BN ARG IO B DA DG . ROC MR A i i , 14
i B i O 1 i SHEL D BMI> 32 kg/m?, - S50 il 55 B9
ROC £ T )y 0.860, ROC ik T HIFRK T 0.7, BN {E
o Youden 8% 0.596 , 1A H 5% Fil e ALk S 4 BMI
KTF 32 BWiEE TR 66.2 %, HUBM: A 93.3%, BHMETIINE J
34.96% , PATERTIN{E A 98.07%.
g BTk, AR g 8 1A T8 2505 IO 2 46 85 DAY

S RTEARHOCT 32 kg/m? T YA Bt 26 285 it Lo 5 0 A 3¢

e I R A

S 30K ( References )

[1] KraF, L4, KL% b EERGREREHAATIKIL F
TG 5 4 &, 2005, 9(5): 316-320
Wu Yang-feng, Ma Guan-sheng, Hu Yong-hua, et al. The current prev-
alence status of body overweight and obesity in China: data from the
China National Nutrition and Health Survey [J]. Chin J Prev Med,
2005, 39(5): 316-320

[2] Ezzati M, Martin H, Skjold S, et al. Trends in national and state-level
obesity in the USA after correction for self-report bias: analysis of
health surveys[J]. J R Soc Med, 2006, 99(5): 250-257

[3] Lieberman, Shari; Spahrs, et al. Weight Loss, Body Measurement and
Compliance: A 12-Week Total Lifestyle Intervention Pilot Study [J].
Alt Comp Therapies, 2005, 11: 307-313

[4] Wellman NS, Friedberg B. Causes and consequences of adult obesity:
health, social and economic impacts in the United States [J]. Asia Pac
J Clin Nutr, 2002, Suppl 8: S705-S709

[S] Chen CM. Overview of obesity in Mainland China
2008, 9 Suppl 1:14-21

[6] & E . 16 RIS ITHd—FRAEF MM F 1. BTAK
T i prit, 2009: 18-21

Chinese medical association. Clinical guidelines for the diagnosis and

[J]. Obes Rev,

treatment of respiratory diseases
Medical Publishing House, 2009: 18-21

(7] BB, 4F ol £%. AAFE M) £ 708 b5 AR A S
2008: 169-170

[M]. Ist edition. Beijing: People's

Lu Zai-ying, Zhong Nan-shan. Internal medicine [M]. Seventh editon.
Beijing: People's Medical Publishing House, 2008: 169-170
[8] Rao G. Office-Based Strategies for the Management of Obesity [J].
American Family Physician, 2010, 81: 1449-1455
[9]1 Yang L, Zhou M, Smith M, et al. Body mass index and chronic
obstructive pulmonary disease-related mortality: a nationally represen-
tative prospective study of 220, 000 men in China [J]. Int J Epidemiol,
2010, 39(4): 1027-1036
[10] Haque AK, Swarupa Gadre S, et al. Pulmonary and Cardiovascular
Complications of Obesity An Autopsy Study of 76 Obese Subjects
[J]. Arch Pathol Lab Med, 2008, 132: 1397-1404
[11] Friedman SE, Andrus BW. Obesity and pulmonary hypertension: a
review of pathophysiologic mechanisms [J]. J Obes, 2012,2012: 505274
[12] Lessard A, Alméras N, Turcotte H, et al. Adiposity and pulmonary
function: relationship with body fat distribution and systemic
inflammation[J]. Clin Invest Med, 2011, 34(2): E64-70
[13] Voelkel MA, Wynne KM, Badesch DB, et al. Hyperuricemia in
severe pulmonary hypertension[J]. Chest, 2000, 117(1): 19-24
[14] Grigor'eva Nlu, Sharabrin EG, Kontorshchikova KN, et al. Endotheli-
al dysfunction in patients with combined coronary heart disease and
chronic obstructive pulmonary disease[J]. Klin Med (Mosk), 2009, 87
(8): 41-44
[15

=

Cooperartive Meta-analysis Group of the Working Group on Obesity
in China. Predictive value of body mass index and waist circumferen-
ce for risk factors of certain related diseases in Chinese adults-study
on optimal cut-off points of body mass index and waist circumferenc-
¢ in Chinese adults[J]. Biomed Environ Sci, 2002, 15: 83-95

[16

[}

Cooperartive Meta-analysis Group of the Working Group on Obesity
in China. Effect of body mass index on all-cause mortality and incid-
ence of cardiovascular diseases-report for meta-analysis of prospecti-
ve studies on optimal cut-off points of body mass index in Chinese
adults[J]. Biomed Environ Sci, 2002, 15: 245-252

[17

—

Working Group on Obesity in China, Department of Disease Control,
Ministry of Health. The guidelines for prevention and control of
overweight and obesity in Chinese adults [J]. Biomed Environ Sci,
2004, 17: 1-35

I b, ) B kAR IS R TR TR & 69 2 A [J]. KX TR T
E 1% 54k, 2001, 29(1): 10-13

Ma Dan, Liu Min. Application of body mass index to predicting the

[18

=

prognosis in Chinese cor pulmonale[J]. Journal of Wuhan Profession-
al Medical College, 2001, 29(1): 10-13
[19

—

Lainscak M, von Haehling S, Doehner W, et al. Body mass index and
prognosis in patients hospitalized with acute exacerbation of chronic
obstructive pulmonary disease
2011, 2(2): 81-86

[20] Chen Z, Yang G, Offer A, et al. Body mass index and mortality in

[J]. J Cachexia Sarcopenia Muscle,

China: a 15-year prospective study of 220 000 men [J]. Int J Epidem-
iol, 2012, 41(2): 472-481



