そ の 他

Journal of Wellness and Health Care Vol. 43 ⑴
11〜21
2019

Original Article
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Abstract

Purpose: This study was performed to identify risk factors associated with physiological
lower extremity oedema in late pregnancy and to evaluate the relationship between
disability and physical activity in women with such oedema in late pregnancy.
Method: This cross-sectional and correlational study was performed in 300 healthy
pregnant women giving birth at gestational week 38 – 42 at Haiphong Hospital of
Obstetrics and Gynaecology, Vietnam. Oedema was assessed at three sites, i.e., the foot,
medial malleolus and pretibial edge, of both lower extremities. The degree of swelling at
each site was graded according to the Fukazawa method, and oedema was given a grade
of 0 – 3 at each point on each leg, with the final oedema score taken as the sum of these
grades. Women with a score ≥ 2 in at least one leg were defined as positive for oedema.
All of the women included in the study completed the 12-item World Health Organisation
Disability Assessment Schedule (WHODAS) questionnaire and the Pregnancy Physical
Activity Questionnaire (PPAQ).
Results: Parity (OR, 2.18; 95%CI, 1.18 – 4.03, p = 0.01), gestational weight gain (OR, 1.19;
95%CI, 1.1 – 1.29, p < 0.01), foetal weight (OR, 1.002; 95%CI, 1.000 – 1.005, p = 0.05) and
gestational week (OR, 2.61; 95%CI, 1.04 – 6.59, p = 0.04) were risk factors associated with
physiological oedema in late pregnancy. The WHODAS scores were significantly higher
in the oedema group than the non-oedema group in the following domains: total score,
mobility, participation, getting along and self-care. The PPAQ scores were not significantly
different between the groups. The oedema group showed weak negative correlations between
WHODAS (total score) and PPAQ (exercise, moderate activity) (r = −0.3, −0.28), WHODAS
(mobility) and PPAQ (exercise, moderate activity) (r = −0.28, −0.32), WHODAS (life
activities) and PPAQ (exercise) (r =−0.21) and WHODAS (self-care) and PPAQ (moderate
activities) (r = −0.23). There were also weak positive correlations between severity of oedema
and WHODAS (total score, cognition, and participation; r = 0.29, 0.23, 0.27, respectively).
Conclusion: Gestational week, gestational weight gain, parity and foetal weight were
shown to be risk factors associated with physiological oedema in pregnancy. Women
in late pregnancy with physiological lower extremity oedema were more likely to have
disability. The results presented here suggested that additional advice, such as dietary salt
restriction, leg elevation and left-side sleeping, and specific treatments are required to
reduce the incidence of lower extremity oedema during pregnancy.
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no standard intervention has been established, and

Introduction

Physiological oedema is very common in pregnancy.

healthcare providers have limited awareness. Based on

Internal factors related to this oedema include an

the conceptual framework (Figure 1 ), this study had 2

increase in fluid volume, an alteration in venous smooth

aims:

muscle tone, increased pressure within the veins

a)	T o i d e n t i f y r i s k f a c t o r s a s s o c i a t e d w i t h

caused by the gravid uterus reducing venous return

physiological lower extremity oedema in late

from the lower body, and decreased colloid osmotic

pregnancy;

pressure of plasma . External factors include hot

and

1)

weather and prolonged sitting/standing . Most previous

b)	To evaluate disability by the World Health

studies indicated that the prevalence of oedema tends

Organization Disability Assessment Schedule

to increase significantly over time. Gardenghi et al.

3)

(WHODAS) score and PA by the Pregnancy

showed that the prevalence of lower limb oedema in

Physical Activity Questionnaire (PPAQ) score of

healthy primigravidae in a cohort study in Brazil was

women in late pregnancy with physiological lower

0 %, 20%, and 55% in the 1 st, 2 nd, and 3 rd trimesters,

extremity oedema in Vietnam.

2)

respectively. Lebech et al. also stated that the weekly
4)

prevalences of lower limb oedema in normal pregnancy

Methods

1. Study design and participants

in a longitudinal study were 20% and 60% in weeks
31 and 42, respectively. Thus, gestational week is a

This was a cross-sectional, observational study

very important factor related to this oedema. However,

conducted in the labour ward of Haiphong Hospital

many pregnant women have physiological oedema,

of Obstetrics and Gynaecology, Haiphong, Vietnam,

whereas some in the same gestational week do not.

from September 2017 to March 2018. Participants were

In these cases, are there any other factors related to

pregnant women who came to deliver at the labour

physiological oedema? Reeder and Martin stated that

ward. All women who met the following inclusion

“Swelling of lower extremities is very common during

criteria were recruited: 1. 18-45 years old; 2. full-term

pregnancy and is sometimes very uncomfortable” .

pregnancy (38th week-42nd week); and 3. in the latent

Fahad and Sana 5 ) also found that 76% of women

phase of the first stage of labour (the cervix was dilated

reported a feeling of heaviness, with 89% having pain

≤ 3 cm). Exclusion criteria: 1 ) unilateral leg swelling,

2)

in the lower extremity. Despite knowledge of this

cardiovascular, renal, metabolic, or systemic diseases,

uncomfortable condition, no study to date has evaluated

malnutrition, preeclampsia, or mental diseases; 2 )

the effects of physiological oedema on the daily lives of

unhealthy pregnancy, such as artificial fertilization

pregnant women. Therefore, we investigated whether

(intrauterine insemination (IUI) and in vitro fertilization

oedema and its severity are associated with disability or

(IVF), threatened abortion, threatened preterm labour,

reduction of physical activity (PA) in women. According

multiple pregnancies, abnormal foetus or foetal support

to the World Health Organization (2001), disability was

system (placenta, umbilical cord, amniotic sac); and 3 )

defined as “a decrement in each functioning domain” 6 ).

much labour pain or refused to participate without any

The results of the present study are expected to

reasons.
2. Data collection

contribute to the establishment of effective treatment

The data were collected from medical records,

protocols for physiological oedema in Vietnam, where

physical assessments and interviews, and selfDisability

administered questionnaires.

Physical activity

1 ) Characteristics of the pregnant women

Aim b)

Physiological lower extremity oedema
Aim a)

Internal factors

External factors

Figure 1. Conceptual framework
Figure 1. Conceptual framework

Variables included: age, gestational week, BMI,
gestational weight gain, co-morbidity (hyperemesis,
a n a e m i a , u r i n a r y / r e p r o d u c t i v e i n f e c t i o n s, a n d
constipation), parity, highest education level, living
status, living accommodation, current job, fundal height,
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ensured that the range was 50-60 mmHg (ICC (1, 1 ) =

abdominal circumference, foetal weight.
Variables selected as internal factors related to

0.865). Stable pressure was important for pressing and

physiological lower extremity oedema were: age,

accurate evaluation, as well as to avoid skin damage.

gestational week, BMI (based on the height and pre-

The duration of pressure on the participant was

pregnancy weight), gestational weight gain (based on

measured with a stopwatch in every experiment.

current weight and pre-pregnancy weight), co-morbidity

3 ) I n t e r v e n t i o n s f o r o e d e m a : Wo m e n w e r e

(hyperemesis, anaemia, urinary/reproductive infections,

interviewed about interventions by medical doctors or

constipation), parity, and foetal weight (based on fundal

nurses to reduce oedema. They included advice (diet,

height and abdominal circumference).

left-side sleep, elevated legs, rest, skin care, exercise)

Variables selected as external factors related to
physiological lower extremity oedema were: highest

and specific interventions (bandage, compression
garment, massage, physiotherapy, water immersion).
4 ) Questionnaires

level of education, living accommodation, and current

Two sets of questionnaires were administered: the

job.

WHODAS 2.0 12-item questionnaire and the PPAQ.

2 ) Clinical assessment

The WHODAS 2.0 12-item self-administered

All assessments were done in the latent phase of the

questionnaire is a generic measure. The instrument

first stage of labour.
Measuring fundal height, waist circumference, limb

does not target a specific disease and captures the

circumferences, current swelling status, and all other

level of functioning difficulty in six domains ( 1

evaluations were conducted by a trained researcher.

domain/ 2 items) of life: cognitive - understanding and

Each measurement (in cm) was done twice with only

communicating; mobility - moving and getting around;

one tape. Fundal height is generally defined as the

self-care - attending to one’s hygiene and dressing;

distance from the pubic bone to the top of the uterus.

life activities - domestic responsibilities; leisure and

Abdominal circumference was measured at the level

work participation - joining in community activities;

of the umbilicus by the cross-over technique. Limb

and getting along - interacting with other people. Each

circumference was considered to be the circumference

item is scored from 0 to 4 using a 5-point Likert scale

measurement of both lower extremities at 3 positions:

(none, mild, moderate, severe, extreme, or cannot do) 6 ).

( 1 ) foot/toe junctions – measured at the distal end of

The total score ranges from 0 to 48, and a high score

the foot, at the metatarsal-phalangeal joint; ( 2 ) ankles

indicates major daily living limitations. The WHODAS

– measured medially and laterally above the malleolus

2.0 was translated into the Vietnamese language by

where the diameter is smallest; and ( 3 ) 20 cm below

the investigators. The translation process entailed two

the centre of the patella. The intraclass correlation

phases: ( 1 ) forward translation, involving translation of

coefficient (ICC) (1, 1 ) of limb circumference

the WHODAS 2.0 12 items from English to Vietnamese

measurements in the pre-test was >0.9 at all positions.

by a bilingual researcher; and ( 2 ) back-translation,

Each circumference measurement was done twice

involving two independent bilingual translators, both

with the same measuring tape. Current swelling status

of whom majored in English teaching and translation.

was considered the degree of swelling of both lower

Then, two researchers carefully compared the back-

extremities at: ( 1 ) dorsum of the foot – 2 cm from

translated version with the original English version

the base of the middle toe; ( 2 ) medial malleolus; and

item-by-item to evaluate conceptual equivalence. The

( 3 ) pretibial – 20 cm below the centre of the patella.

measure has been used extensively across cultures,

The right thumb was used to place about 50-60 mmHg

including samples of pregnant women 8 ) 9 ) . The

of pressure on the above positions for a duration of 10

WHODAS-12 showed a moderate level of convergence

seconds at each site, then removed . To ensure stable

with a locally developed index of functioning among a

power, calibration was performed before the real test

sample of pregnant women living in deprived conditions

began. First, the rater pressed on a pressure evaluator

in South Africa 9 ) . Internal reliability (Cronbach’s

(Palm Q; Cape, Yokosuka, Japan). Next, another person

alpha) for the total pool of items was 0.89 in a study

checked the reading on the pressure evaluator and

of explosive anger among pregnant and post-partum

7)
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women in Timor-Leste 10) . The WHODAS 2.0 12

Table
Conversion
from
Dent
depth
method
to Fukazawa method
Table 1.1.
Conversion
from Dent
depth
method
to Fukazawa
method

items have been validated and demonstrated to have

Dent depth
method

Fukazawa
grade

it was a good instrument for screening functioning and

0 (0 mm)

0

No impression and no swelling.

disability among postpartum women, with and without

1+ (2 mm)

1

Slight impression (outline of the dimple) develops with
pressure, but sometimes does not remain after release of
pressure.

2+ (4 mm)

2

No impression is clear at the beginning of pressure, but
develops with pressure and remains after release.

3

Deep impression remains after release of pressure, with
clear oedema on inspection and palpation of pressure.

agreement with the WHODAS 36 for total score, and

severe maternal morbidity11).
The PPAQ is a widely used tool for the assessment

3+ (6 mm),

and measurement of PA levels of pregnant women.

4+ (8 mm)

Fukazawa criteria

Individuals were interviewed to select the category
of the time spent in activities including household/

the Dent depth method to those of the Fukazawa

caregiving, occupational, sports/exercise (i.e., “none”,

method15), with grades from 0 to 3 (Table 1 ). The

“less than 1 / 2 hour per day”, “ 1 / 2 to almost 1 hour

sum of scores from the three sites was used as the

per day”, “ 1 to almost 2 hours per day”, “ 2 to almost

total oedema score for each leg. Oedema was defined

3 hours per day”, “ 3 or more hours per day”). The

as present if the woman had at least one leg showing

PPAQ is divided into 3 activity domains: household/

a total score ≥215). The non-oedema group comprised

caregiving, occupational, and sports/exercise. In

women having both legs with total score <2. In the

addition, the PPAQ consists of 4 intensity domains:

oedema group, the leg with the higher total score was

sedentary (<1.5 METs), light activity (1.5-2.9 METs),

chosen for subsequent analysis. If a woman had the

moderate activity (3.0-5.9 METs), and vigorous activity

same total score in each leg, the right leg was chosen

(>6.0 METs) . The duration of time spent in each

for analysis.

12)

Circumference at each position was considered the

activity/day was converted to a daily duration score
(based on Compendium) . The daily duration score
12)

average of 2 measurements.

was multiplied by 7 to get the weekly duration score.

Pre-pregnancy BMI was estimated from self-reported

This score was multiplied by its intensity value (based

pre-pregnancy weight and height, using the following

on Compendium)12) to arrive at a measure of average

equation:

weekly energy expenditure (MET-hr/wk), so that Total
activity=sum of (duration*intensity) of all activities12).
More weekly energy expenditure is related to a higher
PA level.

Pre-pregnancy BMI was categorized according to the

The PPAQ had 32 questions and had been translated

World Health Organization: under-weight, BMI< 18.5

to Vietnamese and validated. The ICC test-retest

kg/m 2 ; normal, 18.5≤ BMI< 25 kg/m 2 ; overweight, BMI

was 0.88 for total activity, and the analysis of validity

≥25 kg/㎡ .

showed a moderate correlation (p=0.02) between PPAQ
total and step counts .

Foetal weight calculation was estimated from fundal

height (cm) and abdominal circumference (cm) by the

13)

Yakubova formula16)

1 ) Data analyses
During data collection, oedema for each site was
graded based on the Dent depth method. Pitting depths
of 0, 2, 4, 6, or 8 mm were given grades of 0, 1 +, 2 +,
3 +, or 4 +, respectively14). Although a pitting model

The data are presented as means and standard

was made to represent all depths of pitting for the

deviations, medians and minimum-maximum, or

rater to practise, accurately distinguishing among all

frequencies and percentages. Associations between

depths, especially severe oedema (i.e., 3 + and 4 +),

variables were analysed by the Mann-Whitney test

was difficult using visual assessment. Additionally,

or the independent t-test and the chi-squared test or

Dent depth assessed oedema at each separate position

Fisher’s exact test.

without regard to general swelling status. Therefore,

For aim a), logistic regression analysis was used

after data collection, the grades were converted from

to identify associated risk factors for oedema.
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Multicollinearity between all demographic variables

Admitted women
(n=368)

was assessed before entering them into the logistic
model. All variables were examined at the same time.

Exclusion (n=68)
Pathological diseases: 13
Refusal: 37
Abnormal foetal support system: 18

Included women
(n=300)

Estimates of odds ratios (ORs) with 95% confidence
intervals (CIs) and P values are reported.
For aim b), the Mann-Whitney test was used to
compare the WHODAS and PPAQ scores between the

Non-oedema group
(n=159)

oedema and non-oedema groups. Spearman’s correlation

Oedema group
(n=141)

Sum=0, 1 at both legs

analysis was used to analyse the relationships between

Sum=2 at least one leg

The sum of scores from the three sites was used as the total oedema score for each leg

WHODAS and PPAQ scores, and between oedema

Figure 2.2.
Flow
diagram
of participants
Figure
Flow
diagram
of participants

severity and WHODAS and PPAQ scores. The

Table 2: Characteristics of late pregnant women

correlation coefficient r was considered as follows:

Table 2: Characteristics of late pregnant women

0.2 <│r│≤ 0.4 (weak); 0.4<│r│≤ 0.7 (moderate);

Non-oedema group (n=159)
n (%), median (min-max)
27 (18-42)

Variables
Age (years)

0.7 <│r│≤ 1.0 (strong)

Oedema group (n=141)
n (%), median (min-max)
27 (18-45)

Gestational week,

IBM SPSS v.23 was used for statistical analysis, with
p=0.05 as the level of significance.
6 ) Ethical considerations
and purpose of the study were explained to all women,

38

44 (27.7)

43 (30.5)

39

40 (25.2)

43 (30.5)

40

58 (36.5)

45 (31.9)

41

16 (10.1)

10 (7.1)

42

1 (0.6)

0 (0.0)

1

75 (47.2)

83 (58.9)

≥2

84 (52.8)

58 (41.1)

Under weight (BMI<18.5)

40 (25.2)

20 (14.2)

Normal (18.5≤BMI<25)

113 (71)

110 (78)

0.03

BMI pre-pregnancy,

and their written, informed consent was obtained. This

0.49a
0.56b

Parity,

The recruited women were volunteers. The content

P value

0.03

Obesity (BMI≥25)

6 (3.8)

11 (7.8)

study was approved by the Medical Ethics Committee

Gain weight in pregnancy (kg)

13 (5-25)

16 (5-28)

of Kanazawa University (No. 772) and the Board of

Fundal height (cm)

31 (26-34)

31 (27-35)

0.26a

Abdominal circumference (cm)

95.5 (86-110)

99 (88-114)

<0.01a

3162.5 (2850-3575)

3250 (2950-3675)

<0.01a

No

48 (30.2)

66 (46.8)

Yes

111 (69.8)

75 (53.2)

No

129 (81.1)

123 (87.2)

Yes

30 (18.9)

18 (12.8)

No

78 (49.1)

69 (48.9)

Yes

81 (50.9)

72 (51.1)

Foetal weight (g)

Directors of Haiphong Hospital of Obstetrics and

<0.01a

Co-morbidity in this pregnancy
Hyperemesis,

Gynaecology.

<0.01

Anemia,

Results

0.15

Urinary/Reproductive infections,

1. Characteristics of the pregnant women
A total of 368 women were eligible to participate.

0.99

Table 2: Characteristics
Constipation,of late pregnant women (continue)
No

Of these, 68 were excluded from the study based on

76 (53.9)
Oedema group (n=141)
65 (46.1)
n (%), median (min-max)

Nuclear family

56 (35.2)

51 (36.2)

Extended family

103 (64.8)

90 (63.8)

Owner

142 (89.3)

119 (84.4)

Rent

17 (10.7)

22 (15.6)

Housework

40 (25.1)

35 (24.8)

Worker

54 (34.0)

57 (40.4)

Office

65 (40.9)

49 (34.8)

School diploma

63 (39.6)

71 (50.4)

Technical college

36 (22.6)

25 (17.7)

University

56 (35.2)

41 (29.1)

4 (2.6)

4 (2.8)

Yes

Variables
Living status,

the exclusion criteria: pathological diseases (n=13,
pre-eclampsia: 12, venous insufficiency: 1 ); refusal

0.47

79 (49.7)
Non-oedema group (n=159)
80 (50.3)
n (%), median (min-max)

Living accommodation,

(n=37); and foetal support system abnormality (n=18)
it was an exclusion criterion. Thus, 300 participants

0.5

Highest education,

were evaluated in this study and categorised using the
Fukazawa method15), with oedema (total score ≥ 2 ) in

Master

141 women and non-oedema (total score < 2 ) in 159

0.76

0.21

Current job,

(Figure 2 ). No women had unilateral leg oedema, since

P value

0.29b

BMI, Body mass index based on WHO standard criteria.
Data are presented as median (min-max), frequency (percentage). a: Man-Whitney; b: Fisher exact; others: Chi-square
Gestational week: Based on last menstrual period or estimated due date in medical records at the first trimester
Parity: Number of pregnancies ≥28 weeks
Hyperemesis: Persistent nausea or vomiting at early pregnancy
Constipation: Having less than three bowel motions per week with stools that are hard and difficult to pass

women. Table 2 shows the characteristics of the late
pregnant women. There were significant differences in
parity, pre-pregnancy BMI, gestational weight gain in
pregnancy, abdominal circumference, calculated foetal

gestational weight gain in pregnancy, calculated foetal

weight, and hyperemesis in pregnancy between the two

weight, and gestational week were risk factors for

groups.

oedema (Table 3 ).
3. Characteristics of physiological lower extremity

2. Associated risk factors for physiological lower

oedema

extremity oedema in late pregnancy
Logistic regression analysis showed that parity,

－15－

There were significant differences between the

Do Thi Lan Anh, et al.

Table 5. Interventions for oedema

Table 3. Logistic regression analysis: risk factors for physiological
lower limb oedema in late pregnancy

Table 5. Interventions for oedema

Table 3. Logistic regression analysis: risk factors for physiological lower limb oedema in late pregnancy

Categories

Variables
BMI

No intervention

Adjusted OR

Underweight (BMI<18.5)

95% CI

P value

Non-oedema group (n=159)

Oedema group (n=141)

156/159 (98.1%)

88/141 (62.4%)

3/159 (1.9%)

53/141 (37.6%)

Interventions

1

P value
0.01

Normal (18.5≤BMI<25)

0.25

0.05-1.19

0.08

Diet advice

2/159 (1.3%)

47/141 (33.3%)

<0.01

Overweight (BMI≥25)

0.41

0.11-1.51

0.18

Elevated leg advice

3/159 (1.9%)

37/141 (26.2%)

<0.01

1.19

1.1-1.29

<0.01

Left-side sleep advice

0/159 (0.0%)

27/141 (19.1%)

<0.01

Rest advice

0/159 (0.0%)

5/141 (3.5%)

0.02a

Skin care advice

0/159 (0.0%)

0/141 (0.0%)

N.A

Massage

0/159 (0.0%)

0/141 (0.0%)

N.A

Physiotherapy

0/159 (0.0%)

0/141 (0.0%)

N.A

Exercise advice

0/159 (0.0%)

0/141 (0.0%)

N.A

Compression garment

0/159 (0.0%)

0/141 (0.0%)

N.A

Bandage

0/159 (0.0%)

0/141 (0.0%)

N.A

Water immersion

0/159 (0.0%)

0/141 (0.0%)

N.A

Gestational weight gain (kg)
Hyperemesis in pregnancy
No

1

Yes

1.26

0.73-2.16

0.41

Anemia in pregnancy
No

1

Yes

1.42

0.69-2.92

0.34

Constipation in pregnancy
No

1

Yes

1.14

0.67-1.96

0.63

Parity
1

1

≥2

2.18

1.18-4.03

0.01

1.04-6.59

0.04

0.67-2.05

0.58

0.55-2.12

0.83

Note: a women can get more than one intervention

Gestational week
Group 1

1

Group 2

2.61

N.A: Not applicable; a: Fisher exact; others: Chi-square

Living status
Nuclear family

Table 6. WHODAS scores and PPAQ scores in the oedema and nonoedema groups

1

Extended family

1.17

Table 6. WHODAS scores and PPAQ scores in the oedema and non-oedema groups
Non-oedema group
Oedema group
(n=159)
(n=141)
WHODAS

Current job
Housework

1

Worker

1.08

Office
Foetal weight (g)

1.62

0.88-2.99

0.12

1.002

1.000-1.005

0.05

Total score

Group 1: Gestational week of 38, 39, 40 week
Group 2: Gestational week of 41, 42 week

Table 4. Characteristics of oedema

Table 4. Characteristics of oedema
Non-oedema group (n=159)
Variables
n (%), mean ± SD
Circumference (cm)

Oedema group (n=141)
n (%), mean ± SD

P value

Foot

21.7 ± 1.3

22.9 ± 1.3

<0.01a

Ankle

20.1 ± 1.4

22.3 ± 1.3

<0.01a

Pretibial edge

30.7 ± 2.7

33.9 ± 2.7

<0.01a

14 (5-24)

15 (6-25)

<0.01

Mobility

3 (1-7)

4 (1-8)

<0.01

Life activities

3 (0-5)

3 (1-5)

0.32

Cognition

2 (0-5)

2 (0-3)

0.93

Participation

3 (1-6)

4 (1-6)

<0.01

Getting along

1 (0-4)

2 (0-4)

<0.01

Self-care

2 (0-5)

2 (0-5)

0.02

Total activity

130.3 (51.5-225)

129.3 (29.4-211.4)

0.33

Total activity (light and above)

76.3 (15.9-173.2)

70.2 (8.4-188.6)

0.18

Household

57.4 (4.0-146.1)

49.7 (8.4-124.3)

0.17

Work

71.05 (0-110.6)

71.05 (0-110.6)

0.63

0 (0-9.6)

0 (0-11)

0.93

PPAQ (MET-hr/week)

By type

Grade of swelling
Foot,

<0.01b

Grade 0

157 (98.7)

49 (34.8)

Exercise

Grade 1

2 (1.3)

75 (53.2)

Grade 2

0 (0.0)

17 (12.0)

By intensity

Grade 0

159 (100.0)

8 (5.7)

Grade 1

0 (0.0)

75 (53.2)

Grade 2

0 (0.0)

58 (41.1)

Grade 0

48 (30.2)

2 (1.4)

Grade 1

111 (69.8)

136 (96.5)

Grade 2

0 (0.0)

3 (2.1)

Ankle,

<0.01b

Pretibial edge,

46 (28.9)

0 (0.0)

1

113 (71.1)

0 (0.0)

2

0 (0.0)

45 (31.9)

3

0 (0.0)

45 (31.9)

4

0 (0.0)

39 (27.7)

5

0 (0.0)

11 (7.8)

6

0 (0.0)

1 (0.7)

7

0 (0.0)

0 (0.0)

Table 4.8Characteristics of oedema (continue)
0 (0.0)
Non-oedema
group (n=159)
9
0 (0.0)
Variables
n (%), mean ± SD
Feeling of pain in lower extremity,

0 (0.0)
Oedema 0group
(0.0) (n=141)
n (%), mean ± SD

No

149 (93.7)

127 (90.1)

Yes

10 (6.3)

14 (9.9)

Feeling of numbness in lower extremity,
135 (84.9)

72 (51.1)

Yes

24 (15.1)

69 (48.9)

No

156 (98.1)

129 (91.5)

Yes

3 (1.9)

12 (8.5)

Feeling of tingling in lower extremity,

159 (100)

138 (97.9)

Yes

0 (0)

3 (2.1)

Feeling of heaviness in lower extremity,
153 (96.2)

54 (38.3)

Yes

6 (3.8)

87 (61.7)

Data are presented as mean ± SD, frequency (percentage).

0 (0-47.3)

0.56

circumferences at 3 positions, grade of swelling at 3

The oedema group received more interventions than
the non-oedema group, but only 37.6% of women with
P value
0.29

oedema were identified and given interventions. All
interventions were advice at any oedema severity (Table
5 ).

<0.01

No

0.16

0.88 (0-63)

heaviness (Table 4 ).

0.1b

No

0.71

63.35 (8.4-173.6)

positions, oedema severity, numbness, tingling, and

<0.01b

Feeling of weakness in lower extremity,

54.6 (0-109.2)

71.4 (7.9-162.4)

Data are presented as median (min-max). Man-Whitney.
Vigorous activities: not found in both groups

<0.01

No

54.6 (1.8-102.2)

Light activities

oedema and non-oedema g roups in lower limb
<0.01b

0

Sedentary
Moderate activities

<0.01b

Severity (sum),

P value

4. Disability and physical activity of women in late
pregnancy with physiological lower extremity oedema
Table 6 presents the WHODAS and PPAQ scores
in the oedema and non-oedema groups. The oedema
group had higher scores overall and in the domains of
mobility, participation, getting along, and self-care of
the WHODAS questionnaire.

a: t independent, b: Fisher exact, others: Chi-square

Table 7 presents the correlations between WHODAS
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Table 7. Correlations between WHODAS scores and PPAQ scores in
the oedema and non-oedema groups
Table 7. Correlations between WHODAS scores and PPAQ scores in the oedema and non-oedema groups
WHODAS
Total score

Mobility
Life activities
Oedema group (n=141)

Cognition

Participation

Getting along

Self-care

-0.02

-0.02

0.02

-0.06

0.12

-0.01

-0.003

-0.1

physiological lower extremity oedema in late pregnancy;
and second, women with physiological oedema had
more disability than women without oedema.

PPAQ
Total activity

in pregnancy, and foetal weight were risk factors for

1. Risk factors associated with physiological lower

By type
Household/caregiving

-0.17*

0.04

-0.03

Occupational

0.05

-0.12

0.08

0.07

0.17*

0.007

0.06

Sport/exercise

-0.3**

-0.05

-0.28**

0.06

-0.21*

-0.14

-0.16

-0.15

-0.2*

-0.1

extremity oedema in late pregnancy

By intensity
Sedentary

0.08

-0.16

-0.02

-0.02

-0.04

-0.09

0.12

-0.04

-0.08

-0.28**

0.03

-0.32**

-0.17*

-0.18*

-0.16

-0.05

-0.23**

Light activities
Moderate activities

0.07

0.07

0.001

This research identified 3 new factors besides

0.13

gestational week: parity, gestational weight gain in

Non-oedema group (n=159)

pregnancy, and foetal weight.

PPAQ
Total activity

-0.03

0.03

-0.001

-0.15

0.07

0.003

0.002

Household/caregiving

0.04

0.08

-0.02

-0.09

0.1

0.12

-0.1

Occupational

-0.14

-0.1

0.01

-0.15

-0.06

-0.13

0.06

Sport/exercise

-0.08

-0.12

-0.12

0.08

-0.13

0.02

-0.03

The present research showed that women in the 41st

By type

and 42nd gestational weeks had a higher risk of oedema
than women in the 38th, 39th, and 40th gestational weeks.

By intensity
Sedentary

0.08

0.1

0.006

-0.02

0.1

-0.03

0.1

Light activities

-0.06

-0.03

0.03

-0.15

0.05

0.03

-0.05

Moderate activities

-0.1

-0.12

-0.14

0.04

-0.14

0.03

-0.07

This is presumably because the longer the foetus
remains in the uterus, the bigger it grows, and the

Spearman correlation coefficient. *p < .05. **p < .01.

scores and PPAQ scores. There were generally weak

more pressure it puts on the vena cava. Most previous

negative correlations between WHODAS (total score,

studies also confirmed the role of gestational weeks

mobility, life activities, self-care) scores and domains

in the risk of physiological oedema. Gardenghi et al.3)

of exercise with moderate activities of PPAQ in the

showed that the prevalence of lower limb oedema in

oedema group. There was no correlation between them

healthy primigravidae in the 1 st, 2 nd, and 3 rd trimesters

in the non-oedema group.

was 0 %, 20%, and 55%, respectively. Lebech et al.4)

Table 8 presents correlations of the severity of

also stated that the weekly prevalences of lower limb

oedema with WHODAS and PPAQ scores. There were

oedema in normal pregnancy in a longitudinal study

weak positive correlations between severity of oedema

in weeks 31 and 42 were 20% and 60%, respectively.

and WHODAS (total score, cognition, and participation)

Although 38-42 gestational weeks are full-term

scores: women who had more severe swelling had a

pregnancies, from 40 weeks, women should get frequent

higher WHODAS score.

examinations and be very carefully monitored. Overdue
babies are large, which puts much pressure on the vena

Table 8. Correlations between severity of oedema and WHODAS
scores and PPAQ
scores
Table 8. Correlations between severity of oedema and WHODAS scores and PPAQ scores cava, causing oedema, which also makes it difficult to

have a normal labour. Prolonged pregnancy puts both

Severity of oedema
WHODAS
Total score
Mobility

mother and baby at increased risk for complications.

0.29**

Most pregnant women will be induced by 42 weeks or

0.16

Life activities

0.17*

Cognition

0.23**

Participation

0.27**

Getting along

0.19*

Self-care

0.06

associated with a higher risk of oedema than parity=1.

Total activity

-0.17*

This could be explained by the fact that, in pregnancy,

Household/caregiving

-0.07

the vena cava and lower limb venous system experience

Occupational

-0.1

Sport/exercise

-0.22

earlier if the mother or baby has any problems.
Parity is also a risk factor for oedema. Parity ≥ 2 is

PPAQ
By type

pressure from the foetus. This damages the venous
system, which can lead to easier swelling in later

By intensity
Sedentary

-0.1

Light activities

-0.04

Moderate activities

-0.04

pregnancies. Multiparous status is not only associated
with a high risk of oedema due to venous insufficiency,

Spearman correlation coefficient. *p < .05. **p < .01

but also a high risk of many dangerous maternal
complications.
Excess weight gain was likely to be due to oedema.

Discussion

This study had two main findings regarding

However, it cannot be interpreted as a causal

physiological lower extremity oedema in pregnancy:

relationship because the study was observational. It

first, gestational week, parity, gestational weight gain

could be that woman who had swelling in pregnancy
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and increased water retention gained more weight than

METs, more vigorous intensity)21) (2011).

women without swelling.

2 ) There were weak negative correlations between

Foetal weight is also a factor for oedema. At the end

WHODAS and PPAQ scores. Surprisingly, more

of pregnancy, the weight of the foetus is quite different

disability was associated with reduction of exercise and

among pregnant women even in the same gestational

moderate activities.

week. A heavier foetus puts more pressure on the vena

3 ) There were weak correlations between severity of

cava, and there is likely to be a higher risk of oedema.

oedema and the WHODAS. More severe oedema was

We suggest control of weight during pregnancy not only

related to more disability.

for the mother, but also for the foetus. A big foetus may

These findings could have two explanations. First,

be more likely to cause a difficult labour, resulting in

this is physiological oedema, a bilateral, not severe

caesarean delivery. “Eating for two” or “prefer a heavy

swelling, that is not acutely dangerous, so it causes an

baby at delivery” was the point of view of previous

inappreciable effect on PA. Second, Vietnamese women

generations, but it is dangerous, because women who

had generally low levels of PA and exercise, and they

exceed their recommended weight gain can develop

themselves were inactive in pregnancy because of

health problems, such as backaches, varicose veins, and

culture, as in China, since >60% of the women in this

gestational diabetes.

study lived in an extended family, so that, in pregnancy,

2. Disability and physical activity of women with
physiological lower extremity oedema

their mother-in-law and other people would do their
housework for them. In addition, exercise was not

1 ) There was more disability but the same PA

recommended in pregnancy even if it was thought to

level among women in late pregnancy with oedema

have negative effects on the foetus. Hence, the impact

compared to women without oedema. Women with

of oedema on PA could not actually be evaluated.

oedema have more difficulty in daily life with mobility,

Several suggestions flow from these findings.

getting along, participation, and self-care. This could be

Recommendations for PA, especially exercise in

due to the change of appearance with severe oedema

pregnancy, should be immediately implemented by

and the feeling of heaviness, tingling, and numbness in

health staff. Regular prenatal exercise was reported to

the lower extremities. To the best of our knowledge,

have a favourable effect on maternal health, reduce

this is the first study to evaluate the effect of oedema

the risk of excessive gestational weight gain22), prevent

on daily life of pregnant women. Although there were

hypertensive disorders23), enhance psychological well-

no differences in PA between the oedema and non-

being 24), and improve physical fitness 25). With the

oedema groups, total activity of Vietnamese women

increased disability, with a positive relationship between

was generally lower than in some other countries, such

swelling and disability in women with oedema, we

as Poland (168.8 MET-hr/wk)17) and France (158.46

can conclude that interventions to reduce oedema

MET-hr/wk) . The total activity (light and above) were

are necessary. In this study, only 37.6% of patients

low, as in China (62.9 MET-hr/wk)

18)

and a previous

with oedema received interventions, and all of them

study in Vietnam (71.4 MET-hr/wk)13). In particular,

were advice, regardless of swelling severity. Other

most women did not have exercise, compared to

oedema treatments for pregnant women, including

Poland (11 MET-hr/wk) and France (3.4 MET-hr/

compression, bandages, water immersion, and massage,

wk). According to the Clinical Practice Guidelines for

were not observed in this research. A further study

Exercise during pregnancy, women should achieve 8.5

needs to be done in this hospital to evaluate whether

MET-hr/wk to meet the recommendation

verbal interventions have sufficient effects as oedema

19)

20)

(2003). New

recommendations suggest that women increase the

treatment.

amount of PA expenditure to at least 16 MET-hr/wk. To
achieve the minimum expenditure of 16 MET hours per

Limitations

This study had some limitations. This study involved

week, one could walk 3.2 km per hour for 6.4 hours per
week (2.5 METs, light intensity), or preferably exercise

only a single site. A multisite design would provide

on a stationary bicycle for 2.7 hours per week (6.0–7.0

more reliable results, which may be more broadly
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applicable to general populations. Additionally, all

were more likely to have disability. These results

participants were in late pregnancy, so that risk factors

suggest that it is necessary to supply more advice,

and results of the WHODAS scores and PPAQ scores

such as dietary salt restriction, leg elevation, and left-

could not be generalised to all stages of pregnancy.

side sleeping, and specific treatments to reduce lower

This study used a cross-sectional design, so it cannot

extremity oedema.

be interpreted to show a causal relationship between
oedema and risk factors or between oedema and
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ベトナムにおける下肢浮腫を有する妊娠後期妊婦の生活機能障害と身体活動：
横断的相関研究
ド ティ ラン アイン 1 ), 2 )，大桑 麻由美 3 )*，須釜 淳子

要

旨

4)

目的：妊娠後期にある妊婦の下肢浮腫の関連要因を調査し，下肢浮腫の重症度と生活機能
障害と身体活動状態の関連を明らかにする。
方法：横断的相関研究。対象者はベトナムハイフォン産科病院にて妊娠 38 － 42 週に分娩
した健康な妊婦 300 名。浮腫は 3 か所（足背，内果，脛骨部）をグレード 0 － 3 で評価
し，浮腫のスコア化を行った。浮腫ありは合計スコア 2 点以上とした。生活機能障害は
WHODAS (World Health Organization Disability Assessment Schedule)2.0 で評価，身体
活動は PPAQ (Pregnancy Physical Activity Questionnaire) を用いた。
結果：下肢浮腫の関連要因として出産歴 (OR, 2.18; 95%CI, 1.18-4.03 p=0.01)，妊娠中の
体重増加 (OR, 1.19; 95%CI, 1.1-1.29, p<0.01)，胎児の体重 (OR, 1.002; 95%CI, 1.000-1.005,
p=0.05)，妊 娠 週 数 (OR, 2.61; 95%CI, 1.04-6.59, p=0.04) があげられた。浮 腫あり群の
WHODAS スコア（総点，
可動性，
社会への参加，
セルフケア）は浮腫なし群より有意に高く，
PPAQ スコアは有意差がなかった。浮腫あり群の WHODAS スコア（総点）と PPAQ スコ
ア（運動，中等度の活動）(r=-0.3, -0.28)，WHODAS スコア（可動性）と PPAQ スコア（運
動，中等度の活動）(r=-0.28, -0.32)，WHODAS スコア（生活活動）と PPAQ スコア（運動）
(r=-0.21)，WHODAS スコア（セルフケア）と PPAQ スコア（中等度の活動）(r=-0.23) には
弱い負の相関があった。浮腫の重症度と WHODAS スコア（総点，認知，社会への参加）
(r=0.29, 0.23, 0.27) には弱い相関があった。
結論：妊娠後期の生理的下肢浮腫の関連要因には，妊娠週数，妊娠中の体重増加，妊娠歴，
胎児の体重があげられた。妊娠後期の下肢浮腫は，生活機能障害と関連があり，食塩摂取
制限，下肢挙上，左側臥位での睡眠といった指導や下肢浮腫軽減の治療を行う必要がある
と示唆された。

−21−

