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Abstract: Low birth weight is an important factor that affects infant’s morbidity and mortality. It is associated with
infant’s physiology, psychology, behavior and learning process during childhood. It is also determinant factors for future
chronic health problems. The objective of this study was to investigate the association of maternal obstetric and
morbidity factors with infant birth weight. In this study, a total of 343 newborns and their mothers were enrolled. The
mean birth weight was 2755 ± 466 g. We found that multi-para had highest incidence of low birth weight (35.7%) and
incidence of low birth weight was found higher among mothers who had started antenatal check up at 3rd trimester.
Highest incidence of low birth weight (100%) was found among mothers having systolic blood pressure up to 99.9 mm
Hg and lowest (16.2%) among mothers having systolic blood pressure ≥140 mm Hg. Incidence of low birth weight was
32.5% among mothers who had urinary tract infection and 24.9% who were normal. Incidence of low birth weight was
highest (35.5%) when haemoglobin level was <9 g/dl and lowest (13.2%) when the level was ≥ 11. In conclusion this
study we found that maternal obstetric and morbidity factors influences birth weight of newborns.
Keywords: Low birth weight (LBW), Haemoglobin (Hb), Urinary Tract Infection (UTI)
INTRODUCTION
The birth weight of newborn is probably the most
important single factor that affects the future survival
and quality of life [1]. It is also a significant
determinant of post neonatal, infant and childhood
morbidity as well as mortality. For these reasons birth
weight has long been a subject of clinical and
epidemiological investigations and an area for public
health interest.
Baby with weight ≤ 2500g considered as Low birth
weight (LBW), below this value, birth weight specific
infant mortality begins to rise rapidly [2-4]. It is
estimated that worldwide 15.5% of all live births per
year are LBW and more than 95 percent of LBW
infants are born in developing countries. 72% of LBW
infants are born in Asia, although large differences exist
in WHO Asia regions and its sub-regions [5]. Low birth
weight babies are likely to experience greater risk of
morbidity and mortality than babies with normal birth
weight [6-11], also have greater mental and
physiological handicaps later in life [12,13], associated
with higher probabilities of infection, malnutrition and

handicapping conditions during childhood, including
cerebral palsy, mental deficiencies and problems related
to behavior and learning during childhood [14,15].
There is also evidence that LBW or its determinant
factors are associated with a predisposition to higher
rates of diabetes, cardiac diseases and other future
chronic health problems [16-18].
Several factors have been identified to influence
newborn birth weight. Most important among them are
genetic and constitutional factors, socio-demographic
factors, obstetric factors, maternal nutritional status, and
maternal morbidity during pregnancy, toxic exposure
and antenatal care [19].
Maternal daily calorie and protein intake are
important factors which affect on birth weight. In India,
poor fetal growth has been attributed to widespread
maternal under-nutrition [20]. Although energy and
protein are believed to be the major macronutrients that
are associated with birth size, worldwide studies of
supplementation of these nutrients during pregnancy
have produced variable and sometimes conflicting
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results [21]. Intakes of proteins from first trimester were
the risk was also significant for infection during the
highly correlated with birth weight, supplement starting
second or third trimester [36].
from the second trimester failed to show a reduction in
the incidence of low birth weight [22]. Susser and Stein
Maternal anemia, especially if severe, could impair
[23] have reported that the relationship between
oxygen delivery to the fetus and thus interfere with
maternal energy intake and birth weight was not seen
normal intrauterine growth or pregnancy duration. Iron
among non-famine Dutch women but was seen among
deficiency, even without anaemia, might affect key
those who experienced famine conditions.
enzymes (especially cytochromes) and thereby also lead
to adverse pregnancy outcomes [37]. A study in
A study which is demonstrated that manual physical
Indonesia showed that primiparous mothers of LBW
activity during pregnancy is associated with small for
babies had a Hb level 0.3g below those having babies
gestation (SGA) babies [24]. Similarly, physical work
weighing 3.0-3.49 kg and this difference increased with
during pregnancy has also been associated with
increasing parity up to a difference of 0.6g at parity 5 or
increased rates of abortion and pre-term delivery [25].
more [38]. In a study in Bangladesh, it was found that
mothers who gave birth to low birth weight babies had
Obstetric factors like parity, antenatal care,
lower levels of Hb [39].
maternal morbidities e.g. urinary tract infection,
maternal serum haemoglobin (Hb), blood pressure is
It is also well established that maternal hypertension,
also important determinants for infants’ birth weight.
whether it is the pregnancy specific variety developing
There is general agreement that pregnancy outcomes
after 20th week (pre-eclampsia), or due to some preare more favorable for multiparae than primiparae;
existing problem is associated with poor intrauterine
grand multiparity, however is often believed to
growth and an increased perinatal mortality. In the
constitute a risk [26]. From vast majority of studies, it
British Perinatal Mortality Survey of 1958, severe prewas observed that increasing parity increased the mean
eclampsia (diastolic pressure above 110 mm Hg or
birth weight. Miller (1989) [27] study found that there
above 90 with proteinuria) was associated with a
was a very high incidence of SGA among first born:
reduction in mean birth weight of 225g [40]. In one
12.6% compared to 8.5% for all other infants, a relative
study in Bangladesh, it was found that women with
risk of 1.59 (95% confidence interval 1.52 to 1.65).
systolic blood pressure <90 mm Hg had low birth
Another study in Indonesia also had similar report, i.e.
weight infants and there was a trend for birth weight to
first born babies were found to be 100g lighter than
increase with increasing blood pressure up to a value of
babies of a higher birth order [28]. No difference was
140 mm Hg, above 150 mm Hg there was a tendency
found between parity 2-7. In Bangladesh, one study
for birth weight to decrease [41].
revealed that among the LBW babies most of the
mothers (73.2%) were primigravidae [29]. The birth
METHODS AND MATERIALS
weight was found to be greater in babies of women who
This cross sectional study was carried out among the
were of higher parity [30].
mothers and their newborn babies at the South-west
region of Bangladesh. Almost everywhere in
Antenatal could have a beneficial impact on
Bangladesh, incidence of low birth weight is
intrauterine growth or gestational duration either, by
unacceptably high. Due to the limitations of time and
diagnosis and timely treatment of pregnancy
resources it is not possible to conduct the study
complications or by eliminating or reducing modifiable
covering the whole country. Therefore, specific areas
risk factors [6]. From two studies in Bangladesh, it is
are chosen by a multistage sampling procedure.
seen that birth weight had a positive correlation with the
frequency of antenatal care visits [29, 31, 32]. In the
Three districts of Khulna division from South-west
lowest socio-economic group, it was found that a
region of Bangladesh our primary study area. Pregnant
greater number of mothers of infants having birth
women attending the selected hospitals and clinics for
weight <3000g did not attend antenatal care, while the
delivery purpose and their newborn babies during the
opposite was observed for babies weighing >3000g
study period were regarded as the study subjects. A
[33].
multistage sampling procedure was adopted in selecting
the ultimate sampling unit for the present study. In the
Urinary tract infection of mother could spread to the
first stage, three districts of Khulna division: Jessore,
placenta and amniotic fluid, thereby affecting
Kushtia and Jhenaidah were randomly selected as
gestational duration and possibly precipitating
primary sampling units. In the second stage, twelve
premature labor and delivery [34]. Brumfitt (1975) [35]
upazillas out of twenty of the aforesaid districts were
reported no significant difference in mean birth weight
randomly selected as secondary sampling units. In the
or LBW rate between 235 treated and 178 untreated
third stage, thirty eight Hospitals and clinics were
patients with bacteriuria. But another study found that
randomly selected taking at least three from each of the
the relative risk for LBW associated with urinary tract
upazillas. In this stage nine mothers and their newborns
infection any time during gestation was 1.40 (P<0.001),
from each hospitals and clinics were targeted to collect
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data. However in case of Jessore Sadar Hospital ten
incidence of LBW 29.0% for mothers with parity two,
mothers and their newborns were targeted. To have a
28.9% for mothers with parity zero, respectively.
representative sample of population of the study
Incidence of adequate birth weight was lowest (28.6%)
districts, it was decided to collect data from five
for babies among mothers of parity three or more, while
upazillas from Jessore, four upazillas m Kushtia and
highest (34.4%) in parity one group. The highest mean
three upazillas from Jhenaidah district. Women with
birth weight was found to be 2780g for parity one group
normal vaginal delivery and live singleton birth were
and lowest 2664.29g for parity ≥ three groups of
included in this study. Women with multiple
mothers. Difference in mean birth weight between the
pregnancies, caesarian section and still birth excluded
highest mean birth weight (parity one groups) and the
from study. The subjects were informed about the
lowest (parity three or more than three groups) was
nature of the study and verbal consent was taken from
found 115.71g, which was statistically significant (F =
them before data collection. Socio-demographic
5.213, P = 0.05).
information including mother's age, education,
occupation, number of living children, total family
Relationship between birth weight and the period of
members, income, amount of daily maternal calorie and
1st starting antenatal check up
protein intake, mother's daily working hour, education
From our study it was found that the incidence of
and occupation of father were collected through the set
LBW was more than double (47.1%) for babies among
questionnaires. History such as parity, antenatal care,
mothers who had started antenatal check up at 3rd
birth to conception interval, gestational age and
trimester in comparison to mothers who had at 1st
information’s about maternal morbidities like blood
trimester. Incidence of inadequate birth weight was
pressure, urinary tract infection were collected through
lowest (29.4%) for babies among mothers with 3rd
interview as well as from the patient file kept in the
trimester group. In other groups incidence of inadequate
hospital. Blood pressure was recorded before delivery.
birth weight was more or less similar. Incidence of
Maternal Hb level was collected from the test reports.
adequate birth weight was 37% for mothers who had
started antenatal check up at 1st trimester of pregnancy
and 23.5% for mothers who had started antenatal check
Data analysis
Data were analyzed using standard statistical
up at 3rd trimester. And it is statistically significant (X2
methods, which include correlation coefficient, analysis
= 14.701, P = 0.05). Difference in mean birth weight
of variance, simple regressions, and sensitivity and
between the two groups (1st trimester and 3rd trimester)
specificity analyses using the statistical software
was found 255.23g, this relation is also statistically
packages, SigmaStat (version 3.1; Systat
Software
significant (F = 5.213, P = 0.05).
Inc., Point Richmond,
CA, USA) and SPSS
for Windows (release 17; SPSS Inc, Chicago,
Illinois,
USA) with P value of 0.05 considered
statistically significant.
Mean of Weight of new born babies

2900

RESULTS
Generalized characteristics of the study subjects and
newborns
A total of 343 mothers were enrolled in this study.
The mean age of mothers was 25 ± 5 with a range from
18 to 38 years and the mean schooling years of mothers
and fathers were 9 ± 4 and 12 ± 4 respectively. The
average number of child of mothers was found 1 ± 1
with a minimum of no child to a maximum of three.
Among 343 newborns 186 were male and 157 were
female. The mean birth weight was 2755 ± 466 g. Mean
values of weight for female newborns were found to be
higher than those for male babies. Except weight and
chest circumference, all other mean anthropometric
values were found to be equal for male and female
newborns.
Obstetric and morbidity factors of the study
population
Relationship between birth weight and parity
The incidence of LBW weight was highest (35.7%)
for mothers with parity three or more and lowest
(27.2%) for mothers with parity one. We also found that

2800
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2600

2500
1st timestar

2nd timester

3rd timester

1st starting antinetal check up

Fig.
1: Relationship between Mean Birth Weight and 1st
starting period of antenatal check up
Relationship between birth weight and number of
antenatal visit
Incidence of LBW was 35.3% for mothers who had
no or less than three antenatal visit and 26.4% for
mothers who had three or more than three antenatal
visit. Incidence of inadequate birth weight 42.4% and
39.5% respectively for antenatal visit of no or less than
three visit. Incidence of adequate birth weight was
34.1% for mothers who had received three or more
antenatal visit and 22.4% for mothers who had less than
three or no antenatal visit at all. The result is
statistically significant (X2 = 4.746; P = 0.05).
Difference in mean birth weight between the two
541
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groups was found 155.76g, which is highly significant
among the mothers of different blood pressure groups
(F = 7.288, P = 0.05).
(F = 9.005, P = 0.5).
In different diastolic blood pressure groups,
incidence of LBW was highest (52.0%) among mothers
having diastolic pressure up to70 mm Hg and lowest
(9.6%) among mothers having diastolic blood pressure
90 mm Hg or more. Mean birth weight difference
between the highest and lowest diastolic blood pressure
group of mothers was found 461.50 g and this
relationship is highly significant (F = 15.218, P = 0.05).

Birth weight and Maternal morbidities
Relationship between birth weight and maternal
blood pressure (systolic and diastolic) before
delivery
Highest incidence of LBW (100%) was found among
mothers having systolic blood pressure up to 99.9 mm
Hg and lowest (16.2%) among mothers having systolic
blood pressure 140 mm Hg or more. There is no
significant difference in mean birth weight for babies

Table 1: Relationship between Birth Weight and Maternal BP (systolic and diastolic) before delivery
Birth Weight (g)
Variable

<2500
n

2500-2999

%

n

3000+

%

n

X2

%

(P)

F
Mean

SD

(P)

Blood Pressure (systolic) mm of Hg
Up to 99.9

1

100

0

0

0

0

2400.00

0

100 – 140

76

35.8

83

39.2

53.0

25.0

20.713

2675.47

460.437

9.005

141 +

21

16.2

55

42.3

54.0

41.5

(0.5)

2886.92

446.066

(0.5)

Total

98

28.6

138

40.2

107

31.2

2754.81

465.568

Up to 74.9

13

52.0

11

44.0

1

4.0

34.38

2476.00

335.758

15.218

75 – 89.9

75

35.0

78

36.4

61

28.5

(0.05)

2698.60

473.076

(0.05)

90 +

10

9.6

49

47.1

45

43.3

2937.50

414.117

Total

98

28.6

138

40.2

107

31.2

2754.81

465.568

Blood Pressure (diastolic)
mm of Hg

Relationship between birth weight and Presence of
Urinary Tract Infection (UTI)
Incidence of LBW was 32.5% among mothers who
had UTI and 24.9% who were normal, respectively. The
percentage of inadequate birth weights was 42.4% and
38.0% for babies of mothers who had UTI and who
were normal, respectively. Whereas, adequate birth
weight was found 32.8% in normal group and 29.5%
among UTI group of mothers. Statistically this
relationship is significant (X2 = 2.471, P = 0.05). Mean
birth weight was found 2719.28g for normal group and
2688.14g for mothers suffering from UTI.
2800

2780

Relationship between birth weight and maternal Hb
level
Incidence of LBW was highest (35.5%) when Hb
level was <9 g/dl and lowest (13.2%) when the level
was ≥ 11. The percentage of inadequate birth weight
was highest (50%) when Hb level was between 10-10.9
g/dl and lowest (34.9%) when it was between 9.1-9.9
g/dl levels. Incidence of adequate birth weight was
highest (58.3%) when maternal Hb level was between
11-11.9 g/dl and lowest (24%) when the level was <
9g/dl. This relationship is statistically significant (X2 =
23.721, P = 0.05). Mean birth weight was found lowest
(2676g) at <9 g/dl level and highest (3328.57g) at >12
g/dl level. Difference in mean birth weight between the
two groups was found 652.57g, which is also highly
significant (F = 7.147, P = 0.05).

2760
3400

2720

2700
No

Presence of UTI

Mean of Weight of new born babies

2740
3200

3000

Yes

Fig. 2: Relationship between Mean Birth Weight and
Presence of UTI

2800

2600
<9

9.1 to 9.9

10 to 10.9

11 to 11.9

>12

HB% of mother

Fig. 3: Relationship between Mean Birth Weight and
Maternal Hb level
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Matrix of zero order co-relation coefficients between
birth weight and maternal factors
Matrix of zero order correlation coefficients among
different maternal variables and also with birth weight
of newborns is presented in table–2. All maternal
anthropometric variables show significant co-relation
with each other. Highest co-relation was observed
between maternal weight (before conception) and
maternal height (r = 0.80).
Fig. 4: Percentage incidence of LBW by maternal
Hb status
Table 2: Matrix of zero order co-relation coefficients among different maternal factors with birth weight of
newborns
Age

Weight

Maternal

Maternal

Hb% of

Gestational

Family

Maternal

Weight of

before

Height

MUAC

mothers

age

income

education

newborns

conception
Age

1.00

Weight before conception
Maternal Height

.024

.085

.022

.102

-.061

.173**

.055

.065

1.00

.805**

.073

.146**

.064

.199**

.147**

.130*

1.00

.027

.169**

.102

.189**

.150**

.140**

1.00

.266**

.094

.114*

.128*

.286**

1.00

.168**

.191**

.175**

.264**

1.00

.020

.140**

.104

1.00

.541**

.205**

1.00

.254**

Maternal MUAC
Hb% of mothers
Gestational age
Family income
Maternal education
Weight of newborns

1.00

*:Correlation is significant at the 0.01 level (2-tailed), **: Correlation is significant at the 0.05 level (2-tailed)
Simple regression equations for estimating birth
weight

apparent that all the variables have significant (P =
0.05) effect on birth weight.

Table 3 presents the effects of different maternal
variables on infant birth weight. From the table it is
Table 3: Simple regression equations showing effect of maternal variables on infant birth weight
Variables
Regression equations
F (P)
Adjusted R square
Age
Y=2597.533 + 6.279 age
13.013 (0.05)
.001
Weight gain in pregnancy
Y=1044.822 + 178.167 wt gain
188.194 (0.05)
.354
Blood pressure (systolic)
Y=2628.904 + .911 Sys
4.065 (0.05)
.009
Blood pressure (diastolic)
Y=2017.405 + 9.090 Dias
16.892 (0.05)
.044
Gestational age
Y=1954.178 + 21.945 Gest
3.694 (0.05)
.008
Haemoglobin
Y=1663.772 + 119.772 Hb
25.527 (0.05)
.067
Working period (hr/day)
Y=2980.806 + 28.045 Work
2.665 (0.05)
.005
DISCUSSION
This cross sectional study was conducted among 343
newborns and their mothers to assess the relationship
between birth weight of newborns and different
maternal factors and between birth weight and other
neonatal anthropometric parameters. Our study reveals

that there are significant relations between certain
maternal socio-economic, demographic, anthropometric
factors and birth weight of newborns. The obstetric and
morbidity factors and birth weight of newborns are also
closely connected.
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This study found a mean birth weight 2755 ± 466g.
for all pregnant women to reduce the incidence of LBW
The mean birth weight in the multi-centre study was
in Bangladesh.
found to be 2630g, 2780g and 2840g respectively in
India, Nepal and Sri Lanka. In a study in Bangladesh
In this study, birth weight was also re-examined in
the mean birth weight was found to be 2860g [42]. The
relation to urinary tract infection. Incidence of LBW
result of the multi-centre study and Karim and Taylor's
was found to be higher among mothers suffering from
study [42] are more or less comparable to our study.
such infection. Mean birth weight was also found to be
The birth weight status of newborn in our study is better
lower in comparison to mothers free from such
than that of the previous study [43]. This difference
infection. In the analysis by Sever et al. [36] from the
could be due to the fact that the present study was
US Collaborative perinatal project showed that the
conducted after 18 years of the previous study. In this
relative risk for LBW associated with UTI any time
time mothers are more conscious about their health
during gestation was 1.40 (p<0.001). In another study,
status, antenatal care and nutrition.
no significant difference in mean birth weight or LBW
rate between treated and untreated patients with bacteria
From socio-demographic characteristics of mothers
was found [35]. Kramer [26] from meta analysis which
in our study was revealed that mean age of mothers was
suggested that the evidence is weak that maternal
found to be 25 ± 5 years, where 20.6% were less than
urinary tract infection affects either intrauterine growth
20 years and 12.8% were in the age group of 30 or
or gestational duration.
above. In another study in Bangladesh, 15.9% mothers
were found to be under 20 years and 8.9% were equal
Our study provided information on potential
or above 30 years [42]. Thus for the present study, the
confounders of the association between maternal Hb
percentage of teenage mothers and mothers having age
level and birth outcome. Our ﬁndings indicate that low
30 or more were very much similar as Ahmed et al.
maternal Hb level represents an important indicator of a
[32]. But the study, conducted by Karim and Taylor
complication of pregnancy that can adversely affect
[42] percentage of older mothers (30 or more than 30
infant’s birth weight and thus the subsequent health and
years) was just half to that of our study. About 6.7% of
survival of the infants. There was gradual decrease in
mothers had no formal educational background, 15.45%
incidence of LBW from 35.5% to 0% for gradual
had primary level, 64.43% had VI to SSC level, 9.62%
increase of Hb level from <9 g/dl to 12 g/dl. This
had higher secondary and 2.9% completed graduation.
statistically significant result is an agreement with
There is some dissimilarity in educational status in
another study in Bangladesh [39]. Anaemia, especially
comparison to the study conducted by Karim and
if severe (Hb<7 g/dl), could impair oxygen delivery to
Taylor [42]. Educational status of mothers was a bit
the fetus and thus interfere with normal intrauterine
higher in our study. It also shows higher educational
growth or pregnancy duration, late stillbirth, preterm
status of mothers in comparison to another study
deliveries, and small for gestational age [45]. Although
conducted in Bangladesh.
several researchers have reported an association
between anemia and low birth weight (LBW), preterm
From the parity wise distribution of birth weight it is
birth, or both [46-48], others have not found such an
revealed that multi-para had highest incidence of LBW
association [49, 50]. Scholl et al. [51], in a US study
(35.7%) in comparison to other parity groups of
comparing risk of adverse pregnancy outcome among
mothers. Kramer [26] in his meta analysis mentioned
women with iron deficiency anemia, anemia, or anemia
about one study that there was a significantly lower risk
from causes other than iron deficiency, found that only
of prematurity with increasing parity [44]. Kramer also
iron deficiency anemia during the ﬁrst and second
showed in his paper that of 17 relevant studies, 12
trimesters of pregnancy increased a woman’s risk for
reported that increasing parity increased the mean birth
preterm delivery and delivering an LBW infant. Iron
weight. In this study, however highest mean birth
deficiency even without anaemia, might affect key
weight (2780.00g) was found with parity one. This
enzymes (cytochromes) and thereby also lead to
result doesn't show any statistical significance, which
adverse pregnancy outcomes [26].
may be due to small sample size. Several other studies
also showed that first born babies were lighter than
This study also demonstrates a relation between birth
babies of higher birth weight [28-30, 32].
weight and blood pressure. There was a tendency for
systolic blood pressure to be correlated with birth
This study has shown the positive effect of antenatal
weight, such that the lower the systolic pressure the
care on pregnancy outcomes. Those others who had
lower the birth weight. Mothers with diastolic pressure
started antenatal check up at 1st trimester and received
between 90 and above 90 mm Hg gave birth to highest
three or more antenatal check up, gave birth to higher
mean birth weight babies and minimum LBW babies.
birth weight babies in comparison to mothers who had
Higher incidence of LBW and lower mean birth weight
started at 2nd or 3rd trimester and received less than three
was found among mothers with diastolic pressure less
antenatal check up or no check up at all. This study
than 70 mm Hg.
suggests that at least three antenatal visits are essential
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In conclusion, the present study reveals that there are
7.
relations between maternal obstetric factors and birth
weight. It is seen that the highest incidence of LBW and
lowest mean birth weight were found among mothers
who had started antenatal check up at 3rd trimester and
the same result was found in case of number of
8.
antenatal visit. Both factors are significant. This study
suggests that at least three antenatal visits are essential
for all pregnant women to reduce the incidence of LBW
in Bangladesh. This study also presents that the
9.
presence of UTI and Hb level of mothers was also
significantly associated with newborn’s birth weight.
The prevalence of LBW babies was greater in UTI
10.
infected and whose Hb level was less than 9 g/ dl.
Proper dietary advice, iron supplementation and health
care for all pregnant women should be undertaken to
raise the Hb level and prevent UTI, which has a direct
11.
bearing on the birth weight and which serves to
improve the health status of pregnant women. Several
studies have shown different results on whether socioeconomic factors affect pregnancy outcomes and
12.
newborn conditions [52-54].
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