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Introduction 

Birth population quality is the basis for human healthy de-

velopment, and it is the necessary condition of ensuring pop-

ulation quality [1]. Birth quality of newborns not only

affects their own health status, but also will cause long-term

and far-reaching influences to their future growth and de-

velopment [2]. If birth quality of newborns cannot be effec-

tively controlled, low birth quality population will become

a huge social burden and seriously influence and restrict the

sustainable development of society, economy, population,

and other aspects in China. Therefore, it is a problem to be

urgently solved to research the current situation of birth

quality of newborns on population level under modern con-

ditions and investigate the method of enhancing birth qual-

ity of newborns. 

Birth quality of newborns is decided mainly by two fac-

tors: pregnancy week and fetal growth rate in uterus [3].

Pregnancy week decides birth weight, while fetal growth

rate in uterus is possibly related to demographic character-

istics, previous abnormal pregnancy history and other med-

ical risk factors of gravidae [4]. Some studies [5] found that

for gravidae with hemoglobin increase, incidence rate of

low birth weight newborn apparently increased. Multiple

factors can influence birth quality of newborns [6-8]. Some

literatures [9,10] reported that if puerpera age was older

and personality is more introversive, the possibility of preg-

nancy complications, gestational bacterial or viral infec-

tion, placenta abnormality, and the possibility of low birth

quality of newborns increased. In addition, some literatures

reported [4] that delivery mode and the time number of de-

livery could also influence birth quality of newborns, but

the conclusions [11,12] were inconsistent. 

This study carried out investigations of birth situations

for 300 cases of newborns and basic situations, pregnancy

nutrition and health care situations of puerperal in the pres-

ent hospital and obtained influence factors of birth quality

of newborns through logistic regression analysis; One-way

ANOVA and LSD-t test were used to investigate the corre-

lation between hemoglobin of gravidae and puerperal with

birth weight of newborns. It lays the scientific foundation

for improving health level of newborns in this region and

preventing birth defects of newborns. 

Materials and Methods

Objects
From January to December 2011, 300 cases of gravidae and

puerperal treated in the present hospital were randomly selected.

This study was conducted in accordance with the Declaration of

Helsinki and with approval from the Ethics Committee of Jinan

Central Hospital. Written informed consent was also obtained

from all participants. The ages were between 21 and 39 years ,

and the mean age was 27.32±6.57 years. Also, these gravidae had

balanced ratios regarding the aspects of occupation and living

standard, and they had no chronic disease and pregnancy compli-

cation. Investigated contents included basic information, disease

history of, diet and life situations, etc.  
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Summary
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different pregnancy stages were detected. According to birth weight of newborns, gravidae were divided into several groups to com-

pare antepartum hemoglobin levels of various groups of gravidae. In addition, logistic regression analysis was carried out for birth qual-

ity influence factors of newborns. Results: Logistic regression analysis result showed that birth quality influence factors of newborns

included age, nutrition situation and pregnancy healthcare education of gravidae and puerpera. In addition, birth weight of newborns

was positively related to antepartum hemoglobin level of gravidae (r = 0.746, p < 0.01). Conclusions: It was feasible for promoting
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Health education contents 
In case of each pregnancy test, pregnancy health education was

carried out for gravidae by means of direct and simple language.

In the interim, a good doctor-patient relationship was established,

and health education advisory services were provided. Pregnancy

health education mainly aimed at various factors of influencing

birth quality. In addition, positive and effective preventive meas-

ures were taken to reduce gravidae complications. 

Quality control
According to the purpose and significance of this survey and

characteristics of birth quality influence factors of newborns [4],

the questionnaire was scientifically designed. At the same time, it

was necessary to pay attention to the means, quality, and confiden-

tiality of the questionnaire survey. 

Statistical analysis
SPSS18.0 software package was used to conduct descriptive

analysis for data, including normality test, t test, analysis of vari-

ance, and logistic regression analysis. In addition, one-way

ANOVA was used for comparison among multiple groups, and

LSD-t test was used for comparison between two groups (α =

0.05 as significance level). 

Results

Logistic regression analysis result of birth quality influence
factors of newborns 

For analyzing the correlations of several factors with

birth quality of newborns, the analyzed factors were first

quantified, and specific quantification scheme is shown

in Table 1. After various analysis factors were included

into logistic regression equation, the results showed that

birth quality influence factors of newborns were: age, nu-

trition situation, and pregnancy healthcare education of

gravidae and puerpera. Specific data are shown in Table 2.

Correlation of birth quality of newborns with hemoglobin
level in gravidae body

According to situations of birth weight of newborns,

gravidae were divided into several groups. Table 3 com-

pares antepartum hemoglobin levels of various groups of

gravidae. For the correlation of birth weight of newborns

with antepartum hemoglobin level of gravidae, it was ob-

tained that r = 0.746, and this correlation coefficient had a

statistical significance (p < 0.05). 

Table 1. — Quantification situations of birth quality influence factors of newborns. 
Factor code Factor name Quantification scheme

Y birth quality of newborns 1 = giant baby     2 = normal     3 = low birth weight

X1 age 1 ≤ 24years old    2 = 25 to 30years old   3 = 31 to 35  4 = 35 to 39 years old

X2 Education degree 1 = illiteracy  2 = elementary school  3 = junior middle school 

4 = High school or technical secondary school  5 = college for professional training or higher

X3 Monthly household income 1 ≤ 200Yuan   2 = 200 to 400 Yuan   3 = 400 to 600 Yuan   4 = 600 to 1000 Yuan

5 = over 1,000 Yuan

X4 Pregnancy stage 1 = 1 to 12 weeks   2 = 13 to 27 weeks    3 = 28 weeks to antepartum 

X5 drug administration history 0 = none          1 = yes      

X6 Nutrition situation 1 = malnutrition   1 = normal nutrition   3 = excess nutrition (overweight, obesity)

X7 Health care education 0 = none         1 = yes     

X8 Smoke 0 = never smoke   1 = smoke ago, no smoking now   2 = smoke

X9 Drink 0 = never drink    1 = drink ago, no drinking now   2 = drink

Note: The underlined item represented the dummy variable control.

Table 2. — Logistic regression analysis of factors that influence newborn health level. 
Variable β SE Wald p OR OR  95%CI 

X1 2.541 0.282 92.163 0.000 13.720 1.378 ~ 2.621

X6 3.217 0.361 123.908 0.000 17.106 4.023 ~ 6.267

X7 2.724 0.291 101.324 0.000 14.430 2.613 ~ 3.014

Constant – 3.689 0.346 125.578 0.000 0.082

Table 3. — Relationship of hemoglobin level and birth quality in 300 cases of pregnant women.
Group Case Hemoglobin level (x⎯ ± s, g/l) F p
< 2,500 g 18 106.19 ± 9.04▲ 18.93 0.000

2,500 ~ 3,000 g 128 108.75 ± 12.82*

3,000 ~ 3,500 g 132 113.32 ± 12.65●

> 3,500 g 24 116.21 ± 8.74

Note: ▲ vs 3000 ~ 3500 g, t = 5.61, p < 0.05, vs > 3500 g, t = 6.25, p < 0.05; * vs 3,000 ~ 3,500 g, t = 5.18, p < 0.05, vs > 3,500 g, t = 8.02, p < 0.05;

● vs > 3,500 g, t = 4.01, p < 0.05
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Discussion 

Birth quality of newborns is one of the key factors of af-

fecting population quality, and it has become an increas-

ingly main indicator of measuring the healthcare

development level of newborns in a region [1]. There are a

variety of factors influencing birth quality of newborns, in-

cluding: society, economy, environment, population, and

other factors [13-18]. For possible influencing factors of

birth quality of newborns analyzed in this study, after lo-

gistic regression analysis, it was found that in these factors,

influence factors included: age, nutrition situation, and

pregnancy healthcare education of gravidae and puerperal,

suggesting that the latter factors was greatly related to birth

quality of newborns. 

Some studies [5] found that for gravidae with hemoglo-

bin increase, the incidence rate of low birth weight new-

born apparently increased. Some gravidae in pregnancy

stage have no adequate blood volume increase, which

causes pachemia and hemoglobin increase and thus causes

gestational hypertension and antepartum eclampsia and in-

fluences nutrient exchange between placenta and fetus.

Therefore, fetal growth and development are restricted [19-

21]. In this survey, it was found that hemoglobin level of

gravidae in the group with birth weight less than 2,500 g

was significantly less than that of the group with birth

weight from 3,000 to 3500g and the group with birth weight

over 3,500g. Hemoglobin level of gravidae in the group

with birth weight from 2,500 to 3,000 g was significantly

less than that of the group with birth weight from 3,000 to

3,500 g and the group with birth weight over 3,500 g. Also,

hemoglobin level of gravidae in the group with birth weight

from 3,000 to 3,500 g was significantly more than that of

the group with birth weight over 3,500 g. Correlation analy-

sis showed that birth weight of newborns was positively re-

lated to antepartum hemoglobin level of gravidae (r =

0.746, p < 0.01). It is suggested that birth weight of new-

borns and antepartum hemoglobin level of gravidae have a

certain correlation, indicating that decrease of hemoglobin

level of gravidae will increase the risk of occurrence of low

birth weight newborns. 

Conclusion

This study showed that strengthening health monitoring

of gravidae and conducting health education, can reduce

incidence rate of maternal and fetal complications and ef-

fectively enhance health situations of newborns.
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