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ABSTRACT

Purpose: This study was conducted to evaluate the validity of the Gene-Health application in
terms of estimating energy and macronutrients.

Methods: The subjects were 98 health adults participating in a weight-control intervention
study. They recorded their diets in the Gene-Health application, took photographs before and
after every meal on the same day, and uploaded them to the Gene-Health application. The
amounts of foods and drinks consumed were estimated based on the photographs by trained
experts, and the nutrient intakes were calculated using the CAN-Pro 5.0 program, which was
named ‘Photo Estimation’. The energy and macronutrients estimated from the Gene-Health
application were compared with those from a Photo Estimation. The mean differences in

energy and macronutrient intakes between the two methods were compared using paired t-test.

Results: The mean energy intakes of Gene-Health and Photo Estimation were 1,937.0 kcal
and 1,928.3 kcal, respectively. There were no significant differences in intakes of energy,
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carbohydrate, fat, and energy from fat (%) between two methods. The protein intake

and energy from protein (%) of the Gene-Health were higher than those from the Photo
Estimation. The energy from carbohydrate (%) for the Photo Estimation was higher than that
of the Gene-Health. The Pearson correlation coefficients, weighted Kappa coefficients, and
adjacent agreements for energy and macronutrient intakes between the two methods ranged
from 0.382 to 0.607, 0.588 to 0.649, and 79.6% to 86.7%, respectively.

Conclusion: The Gene-Health application shows acceptable validity as a dietary intake
assessment tool for energy and macronutrients. Further studies with female subjects and
various age groups will be needed.

Keywords: smart phone, mobile application, validation study, nutrition assessment
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Table 1. General characteristics of the study subjects

Characteristics Men (n =77) Women (n = 21) Total (n = 98)
Age (yrs) 37.3+7.6 38.6 6.0 37.6 +7.3
Smoking status
Current smoker 55 (74.3) 20 (95.0) 74 (78.7)
Former smoker 16 (21.6) 1(5.0) 17 (18.1)
Non-smoker 3(4.) 0 (0) 3(3.2)
Drinking status
Non-drinker 13 (17.6) 10 (47.6) 23 (24.2)
< 3/month 29 (39.2) 6 (28.6) 35(36.8)
1-3/week 30 (40.5) 5(23.8) 35 (36.8)
> 3/week 2(2.7) 0 (0) 2(2.1)
Exercise status
<1hr/week 7(9.2) 5(23.8) 12 (12.4)
1-10 hr/week 47 (61.8) 6 (28.6) 53 (54.6)
11-30 hr/week 7(9.2) 3(14.3) 10 (10.3)
> 30 hr/week 15 (19.7) 7(33.3) 22 (22.7)
Height (cm) 173.9 £ 6.1 160.3+ 3.6 170.9 = 8.0
Weight (kg) 78.5+11.5 57.8+7.9 741 +13.7
BMI (kg/m?) 95.9+3.2 99.5+3.0 95.9+3.5
Fat mass (kg) 19.9+6.7 18.2+ 6.2 19.5 + 6.6
Body fat (%) 24.9+6.0 30.7 6.9 26.2 + 6.6

Data are presented in mean + SD or number (%).
BMI, body mass index.

Table 2. Comparison of energy and macronutrient intakes between the Gene-Health and Photo Estimation

Variables Gene-Health Photo Estimation p-value”
Energy (kcal/day) 1,937.0 = 758.6 1,928.3 + 660.9 0.9102
Carbohydrate (g/day) 237.9 + 95.0 951.0 + 85.3 0.1703
Protein (g/day) 89.2 + 46.1 77.8 £32.2 0.0105
Fat (g/day) 61.6 = 38.8 62.7 + 34.8 0.7929
Energy from carbohydrate (%) 50.5+13.1 52.8 £10.7 0.0136
Energy from protein (%) 18.2+5.4 16.3+3.9 0.0002
Energy from fat (%) 28.0 +9.2 28.5+8.8 0.5661

Values are presented as means + SD.
Yp-values represent the values of the paired t-test.

A} 2k} 37.3 £ 7.6, 38.6 £ 6.0M| AT} W M52 74.1 £ 13.7 kg®| M ‘FA} 78.5 £ 11.5 kg, ™At
57.8 +7.9 kgO|t}. W A A %A 4> (body mass index, BMI)+= 25.2 + 3.5 kg/m2°| 1 O.1H | E &=
25.9 + 3.2 kg/m?, 9 A} 22.5 + 3.0 kg/m2°| 31T},

Gene-Healthe}l AFZIE S8 LA T H|
Gene-HealthE o] &3l 45t JF4 = =

A= Table 22F 2T}, Gene-Health = 57 3 Tl 2 2 Abzl o = 2705 a2l A4 3
FEO Fo]4 0 2 =3t} (p = 0.0105). SHA| R of| U 2], &h4=8h5, A A3 T2 &= W 7

d

Table 3. Correlation coefficients of energy and nutrients between the Gene-Health and Photo Estimation

Variables Correlation coefficient p-value”
Energy (kcal/day) 0.430 <0.0001
Carbohydrate (g/day) 0.607 <0.0001
Protein (g/day) 0.443 <0.0001
Fat (g/day) 0.382 <0.0001
Energy from carbohydrate (%) 0.708 <0.0001
Energy from protein (%) 0.502 <0.0001
Energy from fat (%) 0.616 <0.0001

Yp-values represent the values of Pearson correlation coefficient.
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Table 4. Proportions of agreement and weighted Kappa coefficients of energy and nutrients between the Gene-Health and Photo Estimation

Variables Weighted Kappa p-value” Same agreement (%) Adjacent agreement (%)
Energy 0.629 0.0015 43.9 82.7
Carbohydrate 0.649 <0.0001 43.9 86.7
Protein 0.588 0.0002 41.8 79.6
Fat 0.636 < 0.0001 42.9 84.7
Energy from carbohydrate (%) 0.662 <0.0001 43.9 88.8
Energy from protein (%) 0.618 0.0022 45.9 75.5
Energy from fat (%) 0.648 <0.0001 48.0 82.7

Yp-values represent the values of weighted Kappa coefficient.

https://e-jnh.org
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