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ABSTRACT

Objectives: The associations between the eating behavior and energy and macronutrient
intake from meals and snacks consumed during different times of the day across the
menstrual cycle were investigated in 74 healthy female college students.

Methods: A 9-day food record was collected during the last 3 days before menstrual
onset (phase 1) and the first 3 days after menstrual onset (phase 2) and from the 4th
to the 6th day after menstrual onset (phase 3), respectively. Anthropometry was
assessed and eating behaviors were measured using the Dutch Eating Behavior
Questionnaire (DEBQ).

Results: External eating was the most prevalent type of eating behavior, followed by
restrained eating and emotional eating. Restrained eating was positively associated with
energy, carbohydrate and lipid intake at the breakfast and midmorning snack during
phase 3. However, emotional eating was also positively related to energy and
macronutrient intake at the dinner and after-dinner snack during phase 1 and phase 3,
with higher level detected in the phase 1. The association of emotional eating with the
snack consumption was highest in phase 1. External eating was positively associated
with energy and macronutrient intakes at the dinner and after-dinner snack across the
three phases, the highest level being phase 1. In addition, restrained eating was
positively associated with the weight, body mass index(BMI), fat mass, waist and hip
girth of the subjects.

Conclusions: Eating behaviors varied with regard to meals and snacks consumed
during different times of the day across the three menstrual phases. Dinner and after-
dinner snack consumption in premenstrual phase could be considered as a time when
women are more prone to overconsumption and uncontrolled eating.
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Table 1. General characteristics and DEBQ" scores in subjects

(n=74)
Variables Mean + SD
Age (years) 20.3+1.0
Height (cm) 1599+ 4.8
Weight (k) 54.1+£8.6
BMI? 21.1+£3.0
Fat Mass (kQ) 16052
BFP (%) 29055
Waist (cm) 720+7.7
Hip (cm) 92.3+6.8
WHRY 08=£0.1
SBP (mmHg)® 108.6 £10.5
DBP (mmHg)® 73.6+9.4
Restained eating 27+£0.8
Emotional eating 22109
External eating 32106

1) DEBQ: Dutfch Eating Behaviour Questionnaire
2) BMI: Body mass index

3) BFP: Body fat percentage

4) WHR: Waist hip girth ratio.

5) SBP: Systolic blood pressure

6) DBP: Diastolic blood pressure

Table 2. Comparison of the frequency of eating at different
times of the day or medadl type acoss the three
menstrual phases

Meal type Phase 1" Phase 22 Phase 3%
Breakfast 15111 1.56+1.2 1.4+1.3
Lunch 26+0.7 2.7£0.7 2706
Dinner 26+0.7 2.7£0.6 28=+0.6
Midmorming snack 0.4+06 0.6+0.8 0.6+£0.9
Midafternoon snack 1.3+1.1 1.3+1.1 1.2x1.0
After-dinner snack 1.3+£1.0% 09+09° 1.1+1.1®
Meal frequency 67+1.5 69+1.6 68+1.5
Snack frequency 3.0+1.7 28+20 28+21
1) Phase 1: Last 3 days before menstrual onset.

2) Phase 2: First 3 days affer menstrual onset.

3) Phase 3: Three days from 4™ to 6™ day after menstrual
onset.

4) Values with the same letter within the same row are not
significantly different at <0.05 by Duncan's multiple range
test.



408 - A5 9377

oM K= ke A, 7 Y7357]0 S 39 F2ke) 4

ABBIFE 6.7~6.93] 2, tdAE2 di=k sbF 27] =)
A SR Qde. o AAke] WL 7Rt A 9lar, 39
o 3hF o obd AAFE ahA] ktTh FhE A Slp =
2.8~3.03]l=Hl, o5 Htel] = o s 19 J=qlom,
2 k21e] AF 3157} 7P A3et. oF4] €] 819 Phase
2] vlsl Phase 1ol f+&]8HAl 53kt (p<0.05).

3 HYFE 2F 2 ¥YL YHF U

Ean

A H @572 618.4~640.9 keal o, A1
oFA*2 678.5~721.4 kcalth. & Phase 19 4« A
H A3 1547.91483.3 kcal¥lal, Phase 29} Phase 3
o] MALFS 747t 1555 1£521.7 keal$} 1555.5+
583.0 kcal$ith. thdAtE2 37] 2Afel| A= 1284.2~

1318.5 kcalE 2333, 7H)olA 236.6~272.8 kcal
2 Q2519=y), BE olgk 1l oJoka AZeke A=

X ©

Z ol thEA] 3sit.

¥a R

N

ZARIAE ) 97570 Ao B 30) ok AFE 4 UMW AN D 1Y gAZS | BEY
Table 3oll4] Bz vish Lk, a1 o4 o] 2Aksh h2le olababse] AAlsETh Aa) Bl ) AHS5ste) Bl
1 AF Ae Table 4914 ¥ ulel 2t} Phase 1(p<0.01) 3}

HE WX 3E AerL wero v g 7k Aabel 79} A7k
7R A S Frol ol W e ), Al W 0%
2P} A 9 oprl 0w Frof ARFEE vlwstgltt.
cob 9 @ M7k AR HE 214.1~240.8 kealo] 9l

Phase 3 (p<0.05)2] o} 39=1= A 23} z}zF Ak
Fho] QISItt. B Phase 32] @4 1121315= 4121 dA) 9} 4
S, A AR S B3lHH(p<0.05).

Table 3. Comparisons of mean energy and macronutrient intakes from different meal types of the three menstrual phases

Meal type Nutrient Phase 17 Phase 22 Phase 3%
Breakfast+MMS? Energy (kcal) 216.6 £200.0 240.8 +265.3 214.1 £230.6
Protein (Q) 70+ 7.1 74+ 85 65+ 7.9
Lipid (g) 7.3t 87 84+ 114 71+ 9.1
Carbohydrate (g) 311+ 275 33.8+ 354 31.4+ 329
Lunch+MAS? Energy (kcal) 640.9 £266.5 635.8 £220.1 618.4 £274.1
Protfein (Q) 220+ 13.7 207+ 9.7 205+ 10.8
Lipid (Q) 242+ 129 228+ 115 225+ 127
Carbohydrate (Q) 858+ 34.8 86.8+t 28.6 83.1+ 353
Dinner+ADS® Energy (kcal) 691.1 £343.3 678.5+£282.9 721.4£298.6
Protein (Q) 258+ 14.0 267+ 140 282+ 18.0
Lipid (g) 274+ 167 27.1+ 145 290+ 155
Carbohydrate (g) 772+ 350 761+ 326 81.1+t 344
Breakfast+Lunch-+Dinner Energy (kcal) 1284.2 +388.4 1318.5+441.8 1302.7 £ 404.2
Protfein (Q) 482+ 19.5 485+ 18.8 491+ 21.8
Lipid (g) 49.1+ 20.0 495+ 220 493+ 19.6
Carbohydrate (g) 169.0+ 45.0 166.1 £ 54.1 1621+ 51.8
MMS+MAS+ADS Energy (kcal) 272.8 £207.6 236.6 £186.2 252.8 £300.6
Profein (Q) 7.2+ 69 64+ 7.2 59+ 84
Lipid (Q) 107+ 9.9 88+ 8.1 9.6+ 126
Carbohydrate (g) 345+ 26.3 30.7 £ 2562 33.4+ 40.9
All eating occasions Energy (kcal/d) 1547.9 +483.3 1555.1 £ 521.7 15655.5 +583.0
Profein (g/d) 548+ 20.7 549+ 215 55,1+ 25.1
Lipid (g/d) 589+ 23.2 58.3+ 25.7 589+ 26.1
Carbohydrate (g/d) 1940+ 57.8 1968+ 64.7 1955+ 75.2

1) Phase 1. Last 3 days before menstrual onset.
2) Phase 2: First 3 days after menstrual onset.
3) Phase 3: Three days from 4™ to 6™ day after menstrual onset.

4) MMS: Midmorning snack
5) MAS: Midafternoon snack
6) ADS: After-dinner snack

All values are not significantly different af p<0.05 by Duncan's multiple range test.
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Table 5. Correlation between energy and macronutrient infake
and DEBQ" scores during Phase 12 of the menstrual

menstrual phases (n=74) phases (n=74)
Phases Medl type Res’rqined Emo’rlionol Exrelrnol Meal fype Nufrient Res’rqined Emoﬁonol ExTe.rnoI
eating eating eating eating eating eating
Phase 17 Breakfast 0.21 0.10 0.10 Breakfast+MMS®  Energy 016 0.11 0.1
Lunch -0.05 0.09 -0.08 Protein 013 010 0.05
Dinner 0.08 0.19 0.05 Lipid 0.06 0.11 0.07
Midmoming snack 0.18 0.06 0.09 Carbohydrate 022 011 0.13
Midaffernoon Snack  0.14 -0.16 -0.01 Lunch+MASY Energy 0.03 023 0.07
After-dinner snack 0.05 0.32** 0.05 Protein 0.03 0.07 -0.10
Three Meals 0.17 0.21 0.05 Lipid 0.07 0.24* -0.02
Three Snacks 0.18 0.10 0.06 Carbohydrate 0.00 0.18 0.13
Phase 29 Breakfast -0.01 -0.04 0.02 Dinner+ADS? Energy 0.08  0.39%xx 0.25%
Lunch 0.1 0.06 0.05 Protein 006  0.29*% 0.25*
Dinner -0.13 0.06 0.07 Lipid 005 0.29* 0.26*
Midmoming snack 0.00 0.20 0.01 Carbohydrate 0.03 0.26* 0.19
Midaftemoon Snack  -0.03 -0.13 -0.16 Breakfast+Lunch Energy 0.15  0.33** 0.21
After-dinner snack -0.02 0.22 -0.13 +Dinner Protein 0.13 0.14 0.06
Three Meals -0.01 0.02 0.06 Lipid 0.14 0.25% 0.16
Three Snacks -0.02 0.12 -0.14 Carbohydrate 0.12 0.37%* 0.22
Phase 3%  Breakfast 0.07 -0.04 0.00 MMS-+MAS+ADS Energy 0.07  0.39%xx* 0.22
Lunch -0.05 -0.21 -0.21 Protein 0.01 0.36%* 0.22
Dinner -0.12 -0.02 0.12 Lipid 0.01 0.33** 0.17
Midmoming snack 0.27* -0.07 -0.23* Carbohydrate 0.06 0.19 0.18
Midaftermoon Snack 0.02 -9.01 -0.02 All eating Energy 0.14 0.45%%#* 0.26*
After-dinner snack 0.05 0.23* 0.10 occasions Protein 0.10 0.28* 0.13
Three Meals -0.00 -0.12 -0.04 Lipid 0.10  0.38%*x* 0.20
Three Snacks 0.15 0.08 -0.06 Carbohydrate 0.12 0.32%%* 9.26*

1) DEBQ: Dutfch Eating Behaviour Questionnaire

2) Phase 1: Last 3 days before menstrual onset.

3) Phase 2: First 3 days after menstrual onset.

4) Phase 3: Three days from 4™ to 6™ day after menstrual
onset.

* p<0.05, ** p<0.01
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1) DEBQ: Dutch Eating Behavior Questionnaire.
2) Phase 1: Last 3 days before menstrual onset.
3) MMS: Midmoming snack

4) MAS: Midafternoon snack

5) ADS: After-dinner snack

* p<0.05, **: p<0.01, *** p<0.001
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Table 6. Correlation between energy and macronutrient infake
and DEBQ" scores during Phase 22 of the menstrual

Table 7. Correlation between energy and macronutrient infake
and DEBQ" scores during Phase 3? of the menstrual

phases (n=74) phases (n=74)
) Restained Emotional  External ) Restained Emotional  External
Meal fype Nutient eesqctlinge ¢ egti ggo eo(?ring Meal type Nutient eating  eafing  eating
Breakfast-+MMS®  Energy 009 020 0.01 Breakfast+MMS®  Energy 0.28* 002 0.01
Profein 005 020 003 Profein 012 004 009
Lioid 009 023* -001 Lipid 023+ 006 014
oo D0 o om0 0o oo
Lunch+MAS? Energy -0.05 0.02 0.1 Protein 0,03 0.09 0,03
Protein -0.06 0.03 0.19 Lipid 0.06 _0.08 _013
Lipid -001 000 0N Carbohydiate 003 -007  -0.20
Carbohydrate  -0.09 0.05 0.06 Dinner+ADS? Energy 0.11 0.24%* 0.16
Dinner+ADS? Energy -0.14 0.22 0.24%* Profein —0.01 0.20 0.25%
Protein -0.22 0.22 0.371%* Lipid 0.05 0.18 0.18
Lipid -0.03 0.17 0.19 Carbohydrate  0.15 0.25% 0.13
Carbohydrate  -0.16 0.10 0.15 Breakfast+Lunch Energy 0.13 0.12 0.03
Breakfast+Lunch  Energy -0.06 0.8 0.22 +Dinner Protein -0.03 0.17 0.23
+Dinner Profein -0.12 0.15 0.25* Lipid 0.09 0.1 0.09
Lioid 0.02 0.13 0.16 Carbohydrate  0.19 0.08 -0.05
Carbohydiiate 006 016 0.20 MMS+MAS+ADS Energy 0.17 0.05 -0.02
Protein 0.10 0.14 -0.03
MMS+MAS+ADS  Energy -0.02 0.20 -0.02 Lipid 016 0.04 0.06
Profein -014 032 018 Cabohydiate 016 003 -007
Lipid -001  029* 007 All eafing Energy 018 0.1 0.01
Carbohydrate  -0.02 006  -0.11 occasions Protein 0.01 0.19 0.19
All eating Energy -0.05 0.22 0.18 Lipid 0.14 0.10 0.09
occasions Protein -0.15 0.24%* 0.28* Carbohydrate  0.22 0.07 -0.07
Lipid 002 020 0.15 1) DEBQ: Dufch Eating Behavior Questionnaire.
Cabohydrate  -0.06  0.16 0.12 2) Phase 3: Three days from 4™ fo 6™ day affer menstrual onset,

1) DEBQ: Dufch Eating Behavior Questionnaire.
2) Phase 2: First 3 days after menstrual onset.
3) MMS: Midmorning snack

4) MAS: Midafternoon snack

5) ADS: After-dinner snack

* p<0.05, ** p<0.01

28] AF} A5 ol gt

7. Phase 39 M#AT Y ARSI Y

A 2] A4 853} Phase 39) AF 3] e
Table 79149} 2o}, A21EA] 52 obd Bl 247149
A3 (p<0.05), A4 (p<0.05) H =315 (p<0.01) 7 4
e BOTE A A A Al Ay Yl o2 9] 7k dl gk
a3 o] QISITH(P<0.05). & 954 Aae Ay
gl o2l o] il At g o]

=

AT (p<0.05).

8. AT MNA| HEALtY Ty

Table 8of|A] Hi= nfe} o], A2l dA18E2 tldAE2
A% (p<0.01), BMI(p<0.001), A% (p<0.01), A=A
& (p<0.01), 318 (p<0.01) ¥ JHol=d (p<0.05) &} 7}

3) MMS: Midmoming snack
4) MAS: Midafternoon snack
5) ADS: Affer-dinner snack
* p<0.05, **: p<0.01.

Table 8. Correlation between anthropometry and DEBQ" scores
in subjects (n=74)

. Restained Emotional Externall
Variables ) ) )
eatfing eating eating
Height -0.07 0.13 0.03
Weight 0.33** 0.1 -0.06
BMI? 0.47%%* 0.08 -0.08
Fat Mass 0.35%* 0.11 -0.13
BFP® 0.36%* 0.10 -0.19
Waist 0.30%* 0.15 -0.08
Hip 0.27* 0.16 0.04
WHR? 0.18 0.07 -0.15
SBpY -0.01 -0.23 -0.20
DBPY 0.07 -0.18 -0.24*

1) DEBQ: Dutch Eating Behavior Questionnaire
2) BMI: Body mass index

3) BFP: Body fat percentage

4) WHR: Waist hip girth ratio.

5) SBP: Systolic blood pressure

6) DBP: Diastolic blood pressure

* p<0.05, **; p<0.01, *** pP<0.001
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