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Sensitivity and Specificity of the Thai -
Morningness Eveningness Questionnaire
(T-MEQ) in Relation to the Daily Body

Temperature

Pichet Udomratn, M.D.*
Pitsamai Yodprom, B.Sc. **
Thitiworn Choosong, M.Sc. ***

Abstract

Objective: To study the sensitivity and specificity of the Thai Morningness - Eveningness
Questionnaire (T-MEQ) related to the body temperature of daytime workers and to investigate the
gender differences in the mean T-MEQ score and the body temperature.

Methods: The original Morningness - Eveningness Questionnaire (MEQ) was translated into the
Thai language (T-MEQ) and then translated back into English. The back - retranslated English version of
T-MEQ was compared with the original MEQ and was found acceptable. Firstly, the T-MEQ was used
as a pilot study in a group of 30 workers to check comprehensibility of this questionnaire. Then the
T-MEQ was given to 200 daytime workers of a seafood processing factory in Songkhla province. From
the responses of the workers they were then classified as morning type (MT), intermediate type (IT),
and evening type (ET). Eighteen volunteers (9 males and 9 females) of each group participated in
recording their body temperatures. From 08.00 to 20.00 the temperature was recorded every 30
minutes and from 20.00 to 08.00 the next day, recordings were made every two hours. Data was
processed with SPSS/PC and Stratra version 7 programs, then analysed by descriptive statistics,
XZ test, one - way ANOVA, and Pearson’s correlation if appropriate.

Results: There was no significant differences in the mean T-MEQ scores by gender and males had a
significantly higher temperature than females at several times in the day. All types of workers showed
the circadian rhythm of body temperature by starting their working day at a lower body temperature
which then gradually increased through out the day reaching its peak in the afternoon and decreased
in the evening. Morning type (MT) workers reached their peak temperatures earlier than IT and ET
workers significantly (p < 0.05). The sensitivity, specificity, and accuracy of the T-MEQ compared with
peak time of body temperature for MT was 0.71, 0.91, 0.83 respectively. For IT; the sensitivity,
specificity, accuracy was 0.69, 0.78, 0.76. And for ET; the sensitivity, specificity, accuracy was 0.75,
0.91, 0.81.

Conclusion: The T-MEQ is useful for differentiating individual differences between those who are
more suitable to work in the morning (MT) and in the evening (ET). Further study to evaluate work
performances in Thai shift workers for the MT and ET in day shifts and night shifts is recommended.

Key words: Morningness - Eveningness Questionnaire (MEQ), sensitivity, specificity, body
temperature, Thai
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18.00 1. 18.30 1. 19.00 %. 19.30 . 20.00 W. 22.00 U.
WAz 24.00 1. (p < 0.05)

o - o - A

W Baufisunafignimgdsenis 3 aede
(peak time) TLUINIWANPIALLNATIE ALLHIUGN
WWAMTINERINAR 9 AleAninan 13.59 W. InAgIe

14.08 . T MT iwAngegouun 9 qﬂﬁL")@’]
12.26 W. IWATNEH 10.10 W, '9u IT twAntlNAg g
A qmﬁ'mm 13.10 W. WWATIE 14.37 W. uay ET
WANTJNH NN qm‘ﬁlwm 16.20 . \WAT1E
17.37 u. (1997 3) dlenFaudieugmmgfisrenie
TUNAT AN AV AR 99 WAZTUUNANTTR
UAARAE DA ttest WUSN MT AT g ound
$79Me 9 adand A et el dnnie DR
(p < 0.05) Lwﬂu'wummLLmrwiNsLumiu%iuj (p > 0.05)

A599 3 ANLaRE peak time  DELUNIATIIN UATTELWIEY peak time TUIWATIE UAZUELN A1UUN

AANTHA morning type, intermediate type LAY evening type

AMNLANFS LA mean S.D. t-test  significant
FENTNLUAAR ABIIAT (U.)
morning type ‘Wﬂj\‘i 12.26 1.88 2.97 0.01
gk 10.10 1.32
intermediate type ‘vmj\‘i 13.10 2.06 -1.29 0.22
gl 14.37 2.65
evening type ‘vmj\‘i 16.20 3.62 -0.95 0.36
gl 17.37 1.75
590 WU 13.59 3.06 -0.16 0.87
w1l 14.08 3.65

* upnANesEALTE ATy OL = 0.05

AN LI (sensitivity) WLRLAINANNE
(specificity) 2429 T-MEQ
hmﬁ?fiwLLumjﬁmmqmm‘imlﬁmmﬁfqmmﬁ
$19me fean ¢ _a Seasipniuidesiu 1 Seduun
Tae/ld 99 % confidence interval for mean azlél MT

HevAugnunnisnNnIetiean 9 ANeunan 12.49 1.
WY 21 AU 1T HeeAtguuug)iswnieiygm 9 a
FEUINNIAIAT 12.49 - 15,16 1. 41U 13 AU UAT
ET  HsvAugnuufseniaiegn 9 AUa90an
15.16 14. F4119% 20 AU (31471 4

218 15 wALdAnWNgwivus:inalne
Uil 52 a0uil 4 maiAu - SU0AU 2550




Sensitivity and Specificity of the Thai - Morningness Eveningness

Pichet Udomratn at el.

Questionnaire (T-MEQ) in Relation to the Daily Body Temperature

A5 4 L AINT9 crosstab sEudennsauunTiiayaaalagld T-MEQ warguugisenie

a

circadian type

circadian type by temperature

TId
by T-MEQ morning type intermediate type evening type

morning type 15 2 1 18

intermediate type 5 9 4 18

evening type 1 2 15 18

EREY 21 13 20 54

ﬂl o 1 o Y = o’ 4

WamuwaniAr  a2ule  Aoruauway yaealaald TMEQ wiRauiauiunisauuniag

ANLNUEN LAT likelihood ratio 984 NIFALUNTHA

gomnisene AN (M13797 5)

AN919% 5 1 AgAAN T (sensitivity) AIMNANNY (specificity) AIMNWNLEN (accuracy) WA likelihood ratio

(LR) 2@ennsanuunaiiayanalagld T-MEQ uaniluziinginge

circadian type sensitivity specificity accuracy LR+ LR-
morning type 0.71 0.91 0.83 7.86 0.31
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