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Factors affecting maternal physical activities: an analysis based on the structural equation

modeling
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Abstract: Objective To analyze the factors affecting maternal physical activities at different stages among pregnant women.
Methods Self-designed questionnaires were used to investigate the physical activities of women in different stages, including
650 in the first, 650 in the second, and 750 in the third trimester of pregnancy. The factors affecting maternal physical activities
were analyzed using the structural equation model that comprised 4 latent variables (attitude, norm, behavioral attention and
behavior) with observed variables that matched the latent variables. Results The participants ranged from 18 to 35 years of
age. The women and their husbands, but not their mothers or mothers-in-law, were all well educated. The caregiver during
pregnancy was mostly the mother followed by the husband. For traveling, the women in the first, second and third trimesters
preferred walking, bus, and personal escort, respectively; the main physical activity was walking in all trimesters, and the
women in different trimester were mostly sedentary, a greater intensity of exercise was associated with less exercise time.
Structural equation modeling (SEM) analysis showed that the physical activities of pregnant women was affected by
behavioral intention (with standardized regression coefficient of 0.372); attitude and subjective norms affected physical activity
by indirectly influencing the behavior intention (standardized regression coefficients of 0.140 and 0.669). Conclusions The
pregnant women in different stages have inappropriate physical activities with insufficient exercise time and intensity. The
subjective norms affects the physical activities of the pregnant women by influencing their attitudes and behavior intention
indirectly, suggesting the need of health education of the caregivers during pregnancy.
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Fig.1 Theory of reasoned action model.
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Tab.1 Variables involved in structural equation model

Latent Variables (Code)

Observed variables (Code)

Know the benefits of reasonable motion (benefit)

(Attitude)

Know the dangers of unreasonable motion (harm)

(Subjective Norm )

Maternal compliance with recommendations of husband (norm)

Maternal compliance with recommendations of mother (norm)

Do you want to take physical behavior? (self)

(Intention)

Do you think the physical behavior is beneficial to you? (agree)

Weekly exercise time (time)

(Behavior)

Do housework? (housework)
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Tab.2 Demographic information of the pregnant women in different trimesters

Early pregnancy (n=624) Mid pregnancy (n=619) Late pregnancy (n=738)
Variables
Number (%) Number (%) Number (%)
Age
18-35 (year) 548 87.8 512 82.7 635 86.0
=35 (year) 76 12.2 107 17.3 103 14.0
Pre-pregnancy BMI
<18.5 115 18.4 107 17.3 139 18.8
18.5-24.9 464 74.4 458 74.0 538 72.9
25.0-29.9 33 5.3 46 7.4 47 6.4
=30.0 12 1.9 8 1.3 14 1.9
Education level
Senior and below 101 16.2 133 215 80 10.8
College 171 27.4 159 25.7 205 27.8
Undergraduate and above 352 56.4 327 52.8 453 61.4
Income
<2000 37 6.0 424 68.5 29 4.0
2001-3000 123 19.7 93 151 143 19.4
>3000 464 74.3 102 16.4 566 76.6
Maternal history
Primipara 298 47.8 264 42.6 388 52.6
Multipara 326 52.2 355 57.4 350 47.4
Education level of husband
Senior and below 95 15.2 107 17.3 75 10.2
College 146 234 150 24.2 168 227
Undergraduate and above 383 61.4 362 58.5 495 67.1
Education level of mother
Junior and below 345 55.3 374 60.3 382 51.8
Senior 191 30.6 188 304 253 343
College and above 88 141 57 9.3 103 13.9
Education level of mother in law
Junior and below 370 59.3 389 62.8 390 52.9
Senior 182 29.1 171 21.7 233 315
College and above 72 11.6 59 9.5 115 15.6
Main caregiver
Self 39 6.3 63 10.2 64 8.7
Husband 211 33.8 169 27.3 171 232
Mother 272 43.6 255 41.2 360 48.8
Mother in law 79 12.7 117 18.9 110 14.9
Nanny or relatives 23 3.6 15 24 33 4.4
3 itig AR — R ] S 2 e IB S T N R AR
3.1 4R &I Fda a3 HAT A IR WG, 3EAL S T meta /M HTINZE ARG (HE T
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Tab.3 Types of physical activities of pregnant women in different trimesters

Early pregnancy (n=624)

Mid pregnancy (n=619)

Late pregnancy (n=738)

Variables
Item Number (%) Iltem  Number (%) Iltem  Number (%)
Travel mode
(The top 2)
Walk 189 30.3 Bus 151 24.4 Car 199 27.0
Bus 130 20.8 Car 133 215 Walk 189 25.6
Regular exercise
mode (The top 2)
Walk 494 79.2 584 94.3 689 93.4
Gymnastics 121 194 38 6.1 41 5.6

R4 EIREAE TR E R S1iE B E)
Tab.4 Time spent in physical activities of different intensities
during pregnancy (Mean+SD)

Intensity Early pregnancy ~ Mid pregnancy  Late pregnancy
A 9.67+0.95 9.47+0.76 9.44+0.90
B 4.97+1.28 4.50+1.10 4.76x1.36
C 6.86+2.83 6.90£1.32 6.52+1.40
D 2.81+0.89 3.02+£0.92 2.96+0.73
E 2.19+1.01 2.10+0.50 2.09+0.49
F 1.77+0.52 1.75+0.34 1.64+0.85
G 1.00+0.63 0.96+0.14 0.92+0.22
H 0.66+0.07 0.65+0.06 0.65+0.22
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Tab.5 Comparison of parameters between the initial model and modified model

Model MIN/DF GFlI PGFI NFI PNFI CFI PCFI RMESEA
Initial model 5.18 0.849 0.512 0.634 0.451 0.651 0.464 0.086
Modified model 4.41 0.935 0.581 0.826 0.616 0.858 0.639 0.072
Judge <5 >0.90 >0.50 >0.90 >0.50 >0.90 >0.50 <0.10

¥ value; df: Degree of freedom; GFI: Goodness-of-fit index; PGFI: Adjust the GFI by the degree of freedom model
and parameters' number; NFI: Normed fit index; PNFI: Adjust the NFI by the degree of freedom model; RMSEA: Root

mean squared error of approximation.
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