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ABSTRACT

Objective: This study was designed to investigate the possibility of quantification of the diagnosis of abdominal coldness
(AC) in patients with functional dyspepsia (FD).

Methods: Forty-four patients with FD were enrolled in this study. Three Korean medicine doctors each randomly examined
all abdomens. Diagnosis of AC was made by consensus of at least two of the doctors. Body temperature (oral by digital oral
thermometer) and skin temperature (by digital infrared thermal imaging [DITI]) were measured, followed by administration of
the Cold and Heat questionnaire (CHQ) and the Instrument of Pattern Identification for Functional Dyspepsia (IPIFD).

Results: Of the 44 patients with FD, 22 were assigned to the AC group and 22 to the non-AC group. The concordance rate
of diagnosis among the three doctors was 63.6% (28/44), with a x of 0.504, indicating means moderate agreement). Neither the
oral nor the skin temperatures showed statistically significant differences between the AC and non-AC groups. However, the
CHQ scores and 'Simultaneous Occurrence of Cold and Heat Syndromes pattern’ scores of the IPIFD were higher in AC group
and showed statistically significant differences (p=0.010 and 0.009).

Conclusions: This is the first study conducting quantitative measurements of abdominal coldness in patients with FD.
Although oral and skin temperature showed no statistical significance between AC and non-AC groups, the concordance rate of
diagnosis of AC among the three Korean Medicine doctors was moderate. The CHQ scores and ‘Simultaneous Occurrence of
Cold and Heat Syndromes pattern’ scores of the IPIFD also suggest that diagnosis of AC is relevant to cold and heat patterns,
and these questionnaires could be utilized as supportive data for the diagnosis of AC. Further studies should be conducted for
the purpose of quantifying and standardizing abdominal examinations in Korean Medicine.

Key words: abdominal coldness, abdominal examination, functional dyspepsia, oral temperature, digital infrared thermal imaging
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Fig. 1. Representative results of measurement of skin temperature distribution at 19 acupoints using

digital infrared thermal imaging (DITI).

Seven acupoints including LUI, LU3, CV17, and ST32 were selected as reference points, and 12 acupoints
including CV14, CV12, ST21, CV10, CV9, ST25, KI16, CV6, and CV4 were selected as representatives of

abdominal acupoints.
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Table 1. Baseline Characteristics of Demographics in AC and Non-AC Groups

Baseline characteristics AC (n=22) Non-AC (n=22) D
Age (years) 38.77+11.08 35.59+11.62 0.269
Sex (female), n (%) 15 (68.2%) 19 (86.4%) 0.150
Duration of illness (years) 8.638.76 7.04£7.54 0.462
VAS (mm) 63.0517.08 65.91+14.43 0.716
BMI 20.3622.76 23.09+3.84 0.006*

AC : abdominal coldness, VAS : visual analogue scale, BMI : body mass index
VAS was measured for suffering of functional dyspepsia.

There were no statistical significances except for BMI.

* p<0.05

Table 2. Concordance Rate of Diagnosis about ‘Abdominal Coldness’ and Fleiss Generalized Kappa

AC Non-AC Total diagnosis
Concordant diagnosis 19 (86.4%) 9 (40.9%) 28 (63.6%)
Discordant diagnosis 3 (13.6%) 13 (59.1%) 16 (36.4%)
Group total 22 22 44
Fleiss kappa 0.504

AC : abdominal coldness ,

According to Landis and Koch®, strength of agreement of kappa statistics is as follows:

<0.00 : poor, 0.00-0.20 : slight, 0.21-040 : fair, 0.41-0.60 : moderate, 0.61-0.80 : substantial, and 0.81-1.00 : almost perfect
Fleiss generalized kappa was 0.504, which means moderate strength of agreement.

2. etelAtel Y Tt pZH2 Zte] AR Table 3. Test-retest Reliability Evaluation of Oral

1) F7AEe AA-AZAAL 4] 2 = (Test-retest Temperature
reliability) 10c 95;’/; eionﬁdence irg;rpvearl »
(BU 2L AL AR A Lo TR
& 23] ubEste] A% AH 2 AAAAA A ICC : intraclass correlatlon coefficients
A2 1od A WA A= 36.57£0.28 C, According to Cicchetti, DV, assessment of ICC values
oA ST 3658:0.27 T2 HEghE B 1ISC?}s>f(())l7lgwsexcellent clinical significance, 0.60-0.74 : good,
om, FUARASY @d FEE 0212 2 and 0.40-0.59 : fair, <0.4 poor
(excellent) AZ =5 By (Table 3). * K005

923 W B2 AL W

2&] u}i 243 774 &0 HFRE Aol 3 StolAe] = TR MERE 7k S
Bz nj Bz 7o) 7 ML AJolZ BAF DITIE &3 42 71¥Ae] HE ¥4 £ TN
et BYFellA 77 FF 36.66+0.26 C. [FH(LUD., AF(LU3), AF(CVIT), HE(ST32)]
BB Zo M= HE 36544025 T2 T Aeke] 2} 9} B8 AY 127H[71% CV14), &2+ CV12), k&
o= EAM oz 9ol5tx| okoleh(Table 4). (ST21) 3k$H(CV10), 4(CV9), H3(ST25),

$(KI16), 718H( CV6, HACVH]HE] Az2=
Aol g B2t w1 BT BT S,
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20 g2 AckS 98 ZF 8w A o A F9-A1F4(ST25), 3HE-R-FAH(CVH'E A
g A3 A7) §i7] WEell, E AN E AR, A3t o] F Ho 2k AZEE 3}l E v
Azde], 8, BEE vud B AAT F Ao BAH ez o3t Aol HAEA
4 d 8998 AA-AHRLE(LU3), Hop-FH7 okokcH(Table 4).

(LUD, F3-3AFd(CV17), A53-598(CV12),
Table 4. Comparison of Body Temperature between AC and Non-AC Groups
Types of temperature AC (n=22) Non-AC (n=22) jo
Deep body temperature Oral temperature 36.66%0.26 36.54+0.25 0.147
LU3-CV12 -0.48+0.73 -0.48+0.95 0.986
LU3-ST25 -0.29+0.87 -0.09£0.92 0.475
LU3-CV4 -0.21=0.81 -0.04=0.57 0.425
LU1I-CV12 0.32+0.66 0.28+0.67 0.839
LU1-ST25 0.51£0.73 0.67+0.87 0.378
. LUI-CV4 0.58+0.74 0.72+0.73 0.550
Skin temperature (DITI) CVI7-CV12 0474047 0.39:+0,63 0611
CV17-ST25 0.67£0.57 0.78+0.73 0.568
CV17-CV4 0.74£0.54 0.83+0.83 0.677
CV12-ST25 0.19+0.36 0.39+0.78 0.281
ST25-CV4 0.08+0.45 0.05+0.76 0.895
CV12-CV4 0.27£0.35 0.44+0.94 0.420

AC : abdominal coldness, DITI : digital infrared thermal imaging

Temperature difference of body part was compared between AC and non-AC groups.

Representative acupoints of each body parts are as followed:

Upper limb-LU3, Armpit-LUL, Chest-CV17, Upper abdomen-CV12, Umbilical region-ST25, and Lower abdomen-CV4

etojAle] = T 5t ME Zho| AaatA| TAME FAF Aol ddom (p=0.067). &

ATzl AAAQl E5 BAE Hrleke FUHE ke w3 $4(9F A dAx
¢ 5 4 F3Fe A B2 3dds U 44091114, W1 EEF 52.00£15.382 FAA
6775123, wEY - 568+2.382 Ed el A o2 FOF zbe|F HolA] dhH(p=0.057). &F
27 ° g2 A B3 saske e Aeet 9% Ag 3 Aol Hlud AFME F
Baout T Atelolr BAMOE {23t A} Yol A 16.18+15.07, W E el A -0.41422.41¢) A
£ BolA A4t (p=0.099)(Table 5). F57H& 3 T 2ol FZolA el A3t 2po]7t FAH
bt 3 4(FE AP dAE 39T o2 fostA w2 Aoz A (p=0.010).
59.32+10.83, W] E Y+ 51.59+13.54% F 7= Abelel| A
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Table 5. Comparison of CHQ Score between AC and Non-AC Groups

AC (n=22) Non-AC (n=22) D
Score of coldness question No. 4 6.77+1.23 5.68+2.38 0.099
Total score of coldness 59.32+10.83 51.59+13.54 0.067
Total score of hotness 44.09+11.14 52.00£15.38 0.057
Score of [coldness-hotness] 15.18+15.07 -0.41+22.41 0.010*

AC : abdominal coldness, CHQ : cold and heat questionnaire

Score of coldness question No. 4 refers to subjective feeling of abdominal coldness.

Score of [coldness-hotness], which was calculated for comprehensive pattern identification of coldness and hotness, showed

statistically significant difference.

* p{0.05

b, StofAte] £ Althn 7|5 AStEE HE M o HlEE Ho] BFolA AR w93
el s N L | WER30 wgo] v FNY A Jehs
609 HERY F H3 ALE dFHAARY Aoz gelsd(Table 6)

HEHY o2 AAste] YL vy o = grd ZAzts} v ¢]3)gte] HEfay AR 25

FHE 2 A FAESFUTEAM7E AA By A 7k ASAS $AM As) sd AR

47 F 169 (364%) 2 7P B vES e Tl FYFolM v ZY el wls] oF 143

%eH(Table 6). 5§ #d FAro] s gz o]AY] ¥ HF ALE How BAHCE §

MJr ‘Hl?l%% 3 ASFH A Y] vlaEA], By ol 93 Aoz FelH g ok (p=0.009), H]$]3|3te]

R R XY
45%) =

‘-’% 40 9%°] Hl

gt &3t 27(9.1%), H]-r]fﬂﬂ 13

—

2 9k 136% freldt Aol

Table 6. Comparison of Representative Pattern of IPIFD between AC and Non-AC Groups

(<2 A=
=2 HF A

s T =

} 5_}_0]-52 S 9‘104 ou% Ez]]z-l_g_
(Table 7).

Classifications of pattern differentiation in FD AC Non-AC Total diagnosis
Disharmony of liver and stomach 6 (27.3%) 10 (45.5%) 16 (36.4%)
Simultaneous occurrence of cold and heat syndromes 4 (18.2%) 2 (9.1%) 6 (13.6%)
Retention of undigested food 1 (45%) 1 (45%) 2 (45%)
Deficiency and cold of the spleen and the stomach 5 (22.7%) 1 (45%) 6 (13.6%)
Damp-heat in the spleen and stomach 2 (9.1%) 5 (22.7%) 7 (15.9%)
Insufficiency of stomach Eum 4 (18.2%) 3 (13.6%) 7 (15.9%)

Total 22 22 44

AC : abdominal coldness, IPIFD

© instrument of pattern identification of functional dyspepsia

Pattern of ‘Disharmony of liver and stomach™ showed the largest portion of patterns in functional dyspepsia.
In AC group, 40.9% of patients were categorized as ‘Simultaneous occurrence of cold and heat syndromes™ pattern and

‘Deficiency and cold of the spleen and the stomach™ pattern whereas, in non-AC group only
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Table 7. Comparison of IPIFD Score between AC and Non-AC groups

OIE - Z45 - DM - LA - 82

Classifications of pattern differentiation in FD AC (n=22) Non-AC (n=22) D
Disharmony of liver and stomach 53.14+19.23 49.49+16.46 0.502
Simultaneous occurrence of cold and heat syndromes 52.09+16.47 37.78+16.33 0.009*
Retention of undigested food 22.54+22.94 295.81+19.54 0.614
Deficiency and cold of the spleen and the stomach 39.62+18.74 30.84+15.61 0.099
Damp-Heat in the spleen and stomach 47.51£15.73 40.90+19.45 0.222
Insufficiency of stomach Eum 42.48+21.71 38.04+17.89 0.464

AC : abdominal coldness, IPIFD

. instrument of pattern identification for functional dyspepsia

Difference of total score of ‘Simultaneous occurrence of cold and heat syndromes  pattern between AC and non-AC

groups showed statistical significance. (AC group was higher than non-AC group.)

* pK0.01
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Table 8. Subgroup Analysis of Oral and Skin Temperature between AC and Non-AC Groups

Types of temperature AC (n=19) Non-AC (n=9) p

Deep body temperature Oral temperature 36.66+0.24 36.53%0.26 0.227
LU3-CV12 -0.36+0.70 -0.50+0.70 0.805

LU3-ST25 -0.18+0.88 -0.67+0.77 0.730

LU3-CV4 -0.15+0.84 0.28+0.62 0.153

LUI-CV12 0.42+0.62 0.21+0.36 0.266

LU1-ST25 0.60+0.74 0.64%0.85 0.902

Skin temperature LUI-CV4 0.63+0.79 0.99+0.84 0.228
CV17-CV12 0.56=0.44 0.20£0.52 0.125

CV17-ST25 0.73+0.57 0.63+1.01 0.522

CV17-CV4 0.77+0.57 0.98+0.92 0.786

CV12-ST25 0.17+0.38 0.43+0.99 0.361

ST25-CV4 0.39+0.47 0.34+0.70 0.104

CV12-CV4 0.21£0.33 0.78+0.95 0.159

AC : abdominal coldness

Temperature difference of body part was compared between AC and non-AC groups.
Representative acupoints of each body parts are as follows:

Upper limb-LU3, Armpit-LUI, Chest-CV17, Upper abdomen-CV12, Umbilical region-ST25, and Lower abdomen-CV4
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