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Abstract

At present, it is apparent that the incidence of obesity keeps increasing. It has also been discovered
that there is a strong positive correlation between body mass index and the prevalence of chronic
diseases. However, there are still many undiagnosed obesity patients. Therefore, the present research
aimed to determine the prevalence of obesity in terms of underdiagnosed cases and chronic diseases
in all obese patients from the Prince of Songkla University Hospital information system. This study
employed a cross-sectional descriptive approach. We gathered data of all outpatients older than 18
years, excluding pregnancy cases. Data collection was taken from the hospital information system
between 1 January 2016 and 31 December 2020. From 327,300 patients, a total of 135,112 patients were
included in the study and 35.6% of patients met the Asia Pacific criteria for obesity (BMI = 25 km/m?),
but only 15.9% of them were given a diagnosis of obesity using Asia. The prevalence of 3 chronic
conditions in obese patients was 21.3% for hypertension, 12.3% for type 2 diabetes mellitus, and 32.4%
for dyslipidemia. Moreover, 9.5% of patients met the World Health Organization criteria for obesity (BMI
= 30 kg/m’), but only 33.5% of them were given a diagnosis of obesity. The prevalence of 3 chronic
conditions in obese patients was 16.3% for hypertension, 18.8% for type 2 diabetes mellitus, and 11.3%
for dyslipidemia. This present study showed that despite having a BMI exceeding the threshold for
obesity, many people are still not given a diagnosis of obesity. Moreover, the prevalence of hypertension,
type 2 diabetes mellitus, and dyslipidemia found among obese patients were lower than research in
western countries.

Keywords: obesity, body mass index, hypertension, type 2 diabetes mellitus, dyslipidemia
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Study group
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Diagnosed obesity Underdiagnosed obesity
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[ | | ]
Diagnosed Diagnosed Diagnosed Diagnosed Diagnosed Diagnosed
Hypertension DM type 2 Dyslipidemia Hypertension DM type 2 Dyslipidemia
By ICD 10 By ICD 10 By ICD 10 By ICD 10 By ICD 10 By ICD 10
(n = 2,400) (n = 1,543) (n = 3,069) (n = 7,825) (n = 4,364) (n = 12,479)

M7 2.1 Selection approach and categorization of participants into different chronic health conditions

according to Asia Pacific criteria (prevalence of obesity = 35.6%)
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M 2.2 Selection approach and categorization of participants into different chronic health conditions

according to World Health Organization criteria (prevalence of obesity = 9.5%)

#1579 1 Proportion of body mass index (BMI) by gender (n=135,112)

Male Female Total
n % n % n %

BMI by Asia Pacific Criteria

BMI < 18.5 5,042 9.3 7,179 8.9 12,221 9.1
BMI >18.5 - <23 18,172 33.5 31,027 38.4 49,199 36.4
BMI >23 - < 25 11,598 214 14,186 17.5 25,784 19.1
BMI 225 - < 30 15,047  27.8 ppn 20,004 247 o 35,051 25.9
BMI > 30 4,353 8.0 8,504  10.5 12,857 9.5
Total 54,212 100 80,900 100 135,112 100
BMI by WHO criteria

BMI < 18.5 5,042 9.3 7,179 8.9 12,221 9.0
BMI >18.5 - <25 29,716 54.8 45,113 55.7 74,829 55.4
BMI 225 - < 30 15,101 27.9 20,099 24.8 35,200 26.0
BMI 230 - < 35 3,250 6.0 6,143 7.6 9,393 7.0
BMI >35 - < 40 657 1.2 o 1,575 2.0 . 2,232 1.7
BMI > 40 446 0.8 791 1.0 1,237 0.9
Total 54,212 100 80,900 100 135,112 100

WHO = World Health Organization

@



Journal of Health Systems Research

Vol. 17 No. 2 April-June 2023

A15797 2 Proportion of body mass index (BMI) by gender in patient over age 60 (n=47,840)

Male
N %

BMI by Asia Pacific criteria

BMI < 18.5 2,374 10.5
BMI > 18.5 - < 23 7,706 34.1
BMI > 23 - < 25 5,178 229
BMI > 25 - < 30 6,232 27.5
BMI > 30 1,133 5.0
Total 22,623 100
BMI by WHO criteria

BMI < 18.5 2,374 10.5
BMI > 18.5 - < 25 12,852 56.8
BMI > 25 - < 30 6,264 271.7
BMI > 30 - < 35 979 4.3
BMI > 35 - < 40 118 0.5
BMI > 40 36 0.2
Total 22,623 100

Female Total
n % n %
1,512 6.0 3,886 8.1
8,092 32.1 15,798 33.0
5,178 20.5 10,356 21.6
7,761 30.8 13,993  29.3
2,674 10.6 3,807 8.0 o732
25,217 100 47,840 100
1,512 6.0 3,886 8.1
13,246 52.5 26,098 54.5
7,784 30.9 14,048 29.4
2,165 8.6 3,144 6.6
394 15 2 | oad |2
116 0.5 152 0.3
25,217 100 47,840 100

WHO = World Health Organization

wadl leld Anduduranienunueidnsu
Usznsie@euudiin wuinguiedfifuilinanieds
nausllsaduiiiiesdoas 15.9 Aiin1siadelsasay
adlulunvszdou Tnommvdeldndiuveagilasuns
elsAIUINNNINAYIY ARSDYaY 16.8 Lay 14.5
AUAINU AN TR TUIAN1EAULN U EINAVDS
parn1sauntelan agin1sitadelsaduludngiy
Aty Ao Yevaz 33.5 dnsidedelsadauadluly
nvsnleu warhunamdaildndrugiliiunmsitede

lsadautesninmenaidniios Ao Seuay 33.3 way
3.0 sy auamslunnd 3 WerlSeudiouging
flFsunsitadelsnsewinegieiitony 60 BiulU o
wuhdftheflssumtedudulsasuidadoues
nirlungugUlesiu fie naidmsuusznsiole
wBRnifles¥enay 15.1 AlFsunsidads drunwsi
anavesesinseuiolaniifigadagsnin Fediffled
FFumstuiinidadeindulsedniludaduiifindy
fie Yopar 31.2 Fuandunad 3




21Sa1SIVEUS:UUAISISIUAY U 17 aUUil 2 wnvieu-Tguigu 2566

D N o
w0 i
= I
[=2]
80 . g =
1 O
70 B e
60
50
°. “
40 A -
L
30 L
w0 ()]
R Y1
0
Diagnosed Obesity Underdiagnosed Diagnosed Obesity Underdiagnosed
Obesity Obesity
Asia Pacific Criteria WHO Criteria
mMale % mFemale % mTotal %
WHO = World Health Organization
i 3 Proportion of diagnosed obesity patients and underdiagnosed obesity patients
7157971 3 Proportion of diagnosed obesity and underdiagnosed obesity in patients age over 60
Male Female Total
n % n % n %
Diagnosed by Asia Pacific criteria
Diagnosed obesity 985 13.3 1,716 16.4 2,701 15.1
Underdiagnosed obesity 6,412 86.7 8,743 83.6 15,155 84.9
Total 7,397 100 10,459 100 17,856 100
Diagnosed by WHO criteria
Diagnosed obesity 360 31.8 828 31.0 1,188 31.2
Underdiagnosed obesity 773 68.2 1,847 69.0 2,620 68.8
Total 1,133 100 2,675 100 3,808 100

WHO = World Health Organization
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#15797 4 Proportion of patients with hypertension, type 2 diabetes mellitus, and dyslipidemia, by gender and body
mass index (BMI) by Asia Pacific criteria (n=135,112)

Male Female Total
n % n % n %
Hypertension
BMI < 18.5 231 2.6 272 2.7 503 2.7
BMI > 18.5 - < 23 1,989 22.5 2,151 21.8 4,140 22.1
BMI > 23 - < 25 2,060 233 1,837 18.6 3,897 20.8
BMI > 25 - < 30 3,439 3838 3,702 375 7,141 38.1
51.6 57.0 54.4

BMI > 30 1,137 12.8 1,915 19.4 3,052 16.3
Total 8,856 100 9,877 100 18,733 100

(prevalence 16.3%) (prevalence 12.2%) (prevalence 13.9%)
Type 2 diabetes mellitus
BMI < 18.5 90 1.8 91 1.7 181 1.8
BMI > 18.5 - < 23 976 19.4 1,072 20.7 2,048 20.0
BMI > 23 - < 25 1,150 229 941 18.1 2,091 20.5
BMI > 25 - < 30 2,037  40.5 1,939 374 3976 389
BMI > 30 775 154 > 1,145 221 >9 1,920 188 >
Total 5,028 100 5,188 100 10,216 100

(prevalence 9.3%) (prevalence 6.4%) (prevalence 7.6%)
Dyslipidemia
BMI < 18.5 229 1.7 514 2.6 743 2.2
BMI > 18.5 - < 23 3,140 23.2 6,125 31.1 9,265 27.8
BMI > 23 - < 25 3,498 258 4,271 21.7 7,769 23.4
BMI > 25 - < 30 5,253 387 193 6,486 329 446 11,739 353 16.6
BMI > 30 1,435 10.6 2,315 11.7 3,750 11.3
Total 13,555 100 19,711 100 33,266 100

(prevalence 25.0%) (prevalence 24.4%) (prevalence 24.6%)

deFeuiisunuynvedlsanudulaiings  9andauUseneg Afnwmudn namediaaduius
Tsawvu uarlseluiuludongiludiaslsndau  funsifalsa@odeons 3 lsrogrelifddynisada
FavaTtasedenaTEviuUssnsedouldiin - Aelsaauduladin (OR = 1.04: 95%C| = 1.36-1.45)
wuinfienugnvedlsaauduladnasdaluiosar  lsAwmnu (OR = 1.49; 95%Cl = 1.43-1.55) uazlsn
21.3 sawvmnudnilusesas 123 uaslsaloduly  ledulwdeonas (OR = 1.03; 95%Cl = 1.01-1.06) uay
dongeRniluiosas 32.4 wuhnanefifisduianudutusfuniniala
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9157997 5 Proportion of patients with hypertension, type 2 diabetes mellitus, and dyslipidemia, by gender and body
mass index (BMI) by WHO criteria (n=135,112)

Hypertension

BMI < 18.5

BMI > 18.5 - < 25
BMI > 25 - < 30
BMI = 30 - < 35
BMI > 35 - < 40
BMI > 40

Total

Type 2 diabetes mellitus

BMI < 18.5

BMI > 18.5 - < 25
BMI > 25 - < 30
BMI > 30 - < 35
BMI > 35 - < 40
BMI > 40

Total
Dyslipidemia
BMI < 18.5

BMI > 18.5 - < 25
BMI > 25 - < 30
BMI > 30 - < 35
BMI > 35 - < 40
BMI > 40

Total

Male
n %
231 2.6
4,033 455
3,455 39.0
888 10.0
167 19 128
82 0.9
8,856 100

(prevalence 16.3%)

90 18
2123 422
2,040 406
606 121
102 20 124
67 13
5,028 100

(prevalence 9.3%)

229 1.7
6,619 48.8
5,272 38.9
1,180 87

179 1.3 106
76 06
13,555 100

(prevalence 25.0%)

Fosais 3 Tsmegefituddny Aelsarusulaings
(OR = 2.12; 95%Cl = 2.03-2.21) l5ALUImI1u (OR =
2.41; 95%C| = 2.29-2.54) uaglsaludhuluiiongs (OR
= 1.29; 95%Cl = 1.24-1.35) uaﬂmﬂﬁé’qwudwﬁﬁmq

60 Tyuluilomaiinlsasesani 3 lsaunnninauiieny

Female

n %

272 2.7
3,972 40.2
3,716 37.6
1,439 14.6

3¢5 35 195

133 1.4
9,877 100

(prevalence 12.2%)

91
2,005
1,946

823
213
110
5,188

1.8
38.6
37.5
159
41 221
2.1
100

(prevalence 6.4%)

514
10,358
6,521
1,846
360
112
19,711

2.6
52.5
33.1
9.4
18 11.8
0.6
100

(prevalence 24.4%)

Total
n %
503 2.7
8,005 42.7
7,171 38.3
2,327 12.4
512 27 163
215 1.2
18,733 100
(prevalence13.9%)
181 1.8
4,128 40.4
3,986 39.0
1,429 14.0
55 |zl L9
177 1.7
10,216 100

(prevalence 7.6%)

703 2.2
16,977 51.0
11,793 355
3026 9.1
=0 | el
188 06
33,266 100

(prevalence 24.6%)

Upen11 60 VagslltudAgniana Aolsnniiunu
1a#inga (OR = 6.13; 95%Cl = 5.92-6.34) lsALUIMINY
(OR = 4.36; 95%Cl = 4.18-4.55) uazlsnladuluidon
g3 (OR = 2.65; 95%Cl = 2.58-2.71) AINITNAIPRUIN
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A157971 6 Proportion of patients with hypertension, type 2 diabetes mellitus, and dyslipidemia, by diagnosed and
underdiagnosed of obesity by Asia Pacific criteria (n=48,062)

Male Female Total
n % n % n %

Hypertension

Diagnosed obesity 956 20.8 1,444 25.6 2,400 235
Underdiagnosed obesity 3,636 79.2 4,189 74.4 7,825 76.5
Total (prevalence = 21.3%) 4,592 100 5,633 100 10,225 100
Type 2 diabetes mellitus

Diagnosed obesity 646 23.0 897 29.0 1,543 26.1
Underdiagnosed obesity 2,169 77.0 2,195 71.0 4,364 73.9
Total (prevalence = 12.3%) 2,815 100 3,092 100 5,907 100
Dyslipidemia

Diagnosed obesity 1,249 18.6 1,818 20.6 3,067 19.7
Underdiagnosed obesity 5,458 81.4 7,021 79.4 12,479 80.3
Total (prevalence = 32.4%) 6,707 100 8,839 100 15,546 100

#1579 7 Proportion of patients with hypertension, type 2 diabetes mellitus, and dyslipidemia, by diagnosed and
underdiagnosed of obesity by WHO criteria (n=12,862)

Male Female Total
n % n % n %

Hypertension

Diagnosed obesity 512 45.0 873 45.5 1,385 45.4
Underdiagnosed obesity 625 55.0 1,044 54.5 1,669 54.6
Total (prevalence = 23.7%) 1,137 100 1,917 100 3,054 100
Type 2 diabetes mellitus

Diagnosed obesity 368 47.5 562 49.0 930 48.4
Underdiagnosed obesity 407 525 584 51.0 991 51.6
Total (prevalence = 14.9%) 775 100 1,146 100 1,921 100
Dyslipidemia

Diagnosed obesity 584 40.7 947 40.9 1,531 40.8
Underdiagnosed obesity 851 59.3 1,371 59.1 2,222 59.2
Total (prevalence = 29.2%) 1,435 100 2,318 100 3,753 100
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A151901ANUIN  Proportion of patients with hypertension, type 2 diabetes mellitus, and dyslipidemia, by gender and
body mass index by WHO criteria

Male Female Total
n % n % n %
Hypertension
Non-obesity 7,719 87.2 7,960 80.6 15,679 83.7
Obesity 1,137 12.8 1,917 19.4 3,054 16.3
Total 8,856 100.0 9,877 100.0 18,733 100.0

Odds ratio for male and female: 1.04; 95%C| = 1.36-1.45
Odds ratio for obesity and non-obesity: 2.12; 95%Cl = 2.03-2.21
Odds ratio for elderly and non-elderly: 6.13; 95%Cl = 5.92-6.34

Type 2 diabetes mellitus

Non-obesity 4,253 84.6 4,042 77.9 8,295 81.2
Obesity 775 154 1,146 22.1 1,921 18.8
Total 5,028 100.0 5,188 100.0 10,216 100.0

Odds ratio for male and female: 1.49; 95%C| = 1.43-1.55
Odds ratio for obesity and non-obesity: 2.41; 95%Cl = 2.29-2.54
Odds ratio for elderly and non-elderly: 4.36; 95%CI = 4.18-4.55

Dyslipidemia

Non-obesity 12,120 89.4 17,393 88.2 29,513 88.7
Underdiagnosed obesity 1,435 10.6 2,318 11.8 3,753 11.3
Total 13,555 100.0 19,711 100.0 33,266 100.0

Odds ratio for male and female: 1.03; 95%C| = 1.01-1.06
Odds ratio for obesity and non-obesity: 1.29; 95%C| = 1.24-1.55
Odds ratio for elderly and non-elderly: 2.65; 95%CI = 2.58-2.71
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