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ABSTRACT 
Background and Objectives:  We know that in low- and middle-income countries maternal and chil-
dren’s under nutriment is responsible for the advancement in deaths and other diseases. A study was 
designed here to establish a relationship between maternal and children’s nutriment in northwestern 
rural China. 

Methods:  We conducted this prevalence analysis between October 2016 to December 2016 in north-
western rural China by choosing 2021 mothers of children (5 months < age ≤ 24 months) as study sub-
jects. We used standard and calibrated methods and techniques to measure the weight and height of 
mothers and horizontal lengths of children. 

Results:  We calculated the Z-scores of ‘weight for height’ (WfH), ‘weight for age’ (WfA) and ‘height for 
age’ (HfA) and found the values less than -2 for 8.2%, 10.5% and 12.6% children, respectively. We found 
association between nutriment of children and maternal anthropometrical features and also between 
maternal characteristics and Z-scores of HfA (P = 0.012) and WfH (P = 0.042) of children was also 
achieved. 

Conclusion:  Maternal good nutriment and good salary is found to be beneficial for children’s nutri-
ment. Thus for the betterment of mother and child’s health, maternal nutriment as well as her guaran-
teed financial empowerment should be improved. 
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INTRODUCTION 
In recent years, it has been estimated that the under 
nutrition status of mother and her child is highly res-
ponsible for the one-third children disease burden and 
around 5 million deaths in a year. This condition is 
even worse in low- and middle-income countries and 
consequently, under nutrition status of mother and 
child found responsible for advancement in overall 
disease burden and deaths. Besides, it has also been 
evidenced by scientific community that maternal nut-
riment is very important for better health of the mo-
ther as well as for better and healthy growth and deve-
lopment of the child. Thus the crucial role of maternal 
nutriment cannot be neglected.1,2 In the similar fash-
ion, association between maternal and child under 
nutrition with human capital and risk of adult diseases 
in low-income and middle-income various countries 
has been reviewed and revealed that damaged suffered 
in early life leads to premature impairment and will 
affect future generations.3 
 In general, an employed woman contributes to the 
household income and thus indirectly contributes to 
the nutrition of the family and overall, enhances her 

nutriment. This happens because after getting employ-
ment a woman’s power and status improve automati-
cally and she may spend her earned money on gaining 
nutrition due to preferential inclusion of health and 
nutrition related spending from household earnings.4 
In this way the employment status of woman boosts 
the child’s welfare and thus helps in improving the 
worldwide policies of development agencies related to 
the development of children’s health and the economic 
empowerment of women.5 Specifically, the Malaysian 
children’s status is very bad with respect to unemploy-
ed status of mothers.6 Moreover, a study to reveal rela-
tionship between multiple micronutrients and nutri-
ment among school children7 has helped us fight agai-
nst the malnutrition problem among children. 
 In addition to this, the effect of maternal education 
on children’s health has also been in explored by rese-
archers. It was found that maternal educational status 
is strongly linked with the health of the children beca-
use children of less educated mothers have more mal-
nutrition problems in comparison to those children 
whose mothers have good education. Hence a strong 
association between maternal educational status and 
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children’s nutriment has been revealed in several cou-
ntries.8-10 In addition to this, a study, related to Ghana, 
to establish a relationship between nutritional know-
ledge of mother and nutriment of the child implied 
that mother's knowledge about nutrition is more esse-
ntial than other formal education with respect to imp-
rovement in nutriment of the child.11 
 To the best of our knowledge, our study is the first 
study of its own kind to assess the relationship bet-
ween maternal and children’s nutriment in under-
developed region of China i.e. in northwestern rural 
China. We aimed this work in order to fight against the 
malnutrition problem in this region of China. 
 
METHODS 
Survey Area and Method Design 
The baseline survey area was chosen from northwest-
tern rural China in the form of Qinghai and Gansu pro-
vinces. These provinces are mostly rural and have high 
land area for farming purpose. The prevalence analysis 
was conducted between October 2016 to December 
2016. Total 2021 mothers of children (5 months < age 
< 24 months), living in these two provinces were cho-
sen randomly as study subjects. We took one precaut-
ion in this selection that we chose only those mothers 
who were residing in the study area for more than 6 
months. We got written/oral consent of all the sub-
jects. 
 
Questionnaire and Anthropometric 
Measurements 
In order to estimate the socio demographic features of 
the mother and of the family we performed a struc-
tured pretested questionnaire for baseline survey. First 
we developed the questionnaire in English with the 
assistance of process validation and then translated it 
into Zhongyuan Mandarin language. We used princi-
pal component analysis for the estimation of the mate-
rnal wealth and got 22 items having 0.7 unit value of 
Cronbach’s alpha. With the assistance of well trained 
staff, the height (horizontal length in case of children) 
and weight of both mother and children were measu-
red during the baseline survey. We used standard and 
calibrated methods and techniques for anthropometric 
measurements. Seca medical 770 personal scale bala-
nce was used to measure the weight of barefooted chil-
dren wearing light (weight) shirt (least count was 0.1 
kg). With the help of a length-measuring board the 
horizontal length was measured to the nearest 0.1 cm. 
 
Data Analysis 
The statistical data analysis software SPSS (v16.1) was 
used after entering the data followed by checking the 
missing values and outliers. WHO Anthro software 
was used for the conversion of heights, ages and wei-
ghts of children to respective Z-scores (i.e. HfA, WfH 
and WfA). For linear regression models variables with 

respect to demography, socio-economy, education and 
anthropometry were selected with the help of signifi-
cant Pearson’s correlation coefficients. Only those vari-
ables which were significantly associated (p < 0.200) 
in the bivariate analyses were subjected to multivariate 
analyses in order to predict the children nutriment. In 
all the cases, P < 0.050 was considered as statistically 
significant. 
 
Ethics Approval and Consent to Participate 
The complete study was approved by Ethical Review 
Committee of Xian Children’s Hospital. Besides, we 
also informed to the authorities in the respective loca-
lities about the purpose and objectives of our study. 
We also explained the advantages of our study to the 
mothers and then they gave oral consent. For the noble 
cause we referred malnourished children whose condi-
tion was severe to the health facilities in their respec-
tive localities and also informed this to the children’s 
parents. 
 
RESULTS 
Maternal Social, Demographic, Economic and 
Household Characteristics 
The results related to the study of maternal social, 
demographic and household factors with respect to 
rural areas of northwestern Chinese provinces: Qin-
ghai and Gansu are shown in Table 1. All the mothers 
were married. Most of the mothers have Han (Muslim 
religion) ethnicity (72.4%) and they were not the head 
of the family in most of the cases (94.9%). Besides, 
there were other ethnicities such as Hui and Tibetian 
mothers were also present in effective population. 
More than 50% mothers were far behind their formal 
education (57.4%). A large number of mothers had 
earning based on agriculture (32.3%) but most of the 
mothers were unemployed (63.8%). They drink tap 
water (61.5%) provided by community source and 
18.1% mothers had meal priority for their children. 
The wealth status of the families were mostly (64.3%) 
in medium level. A large number of families were liv-
ing bamboo wall made houses (74.9%) with roof made 
of thatched grass (75.3%). For amusement purpose 
mothers listened radio in 17.9% cases and they wat-
ched television in 28.7% cases. 
 
Anthropometric Characteristics and Relation 
with Nutriment 
Maternal and children’s anthropometric characteristic 
features and its relation with children’s nutriment are 
shown in detailed Table 2. Half of the mothers (49.2%) 
were between the age of 26 years and 30 years, almost 
one-fourth (23.3%) mothers were in the range of 30-35 
years and 20.4% mothers were 21-25 years old. Body 
mass index of most (84.7%) of the mothers were 18.6-
25 kg/m2 while 13.9% mothers had body mass index 
below 18.6 kg/m2. More than half (51.8%) of the chil-
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dren were female and most (65.0%) of the children 
were 13-24 months old. For a large number (10.2%) of 
children the Z-score of weight for height (WfH) were 
below -2. Besides, 11.7% children were below -2 Z-sco-
re of height for age (HfA) and 6.9% children were 
below -2 Z-score of weight for height (WfH). 
 
Correlation between Maternal Characteristics 
and Children’s Nutriment 
Pearson correlation coefficient values with respect to 
establish the correlation between maternal characteri-
stics and children’s nutriment is shown in Table 3. 
Maternal education (r = 0.32, P = 0.001) and maternal 
body mass index (r = 0.22, P = 0.018) were correlated 
with children’s Z-score of WfH. On the other hand, 
maternal height (r = 0.27, P = 0.006) was correlated 
with children’s Z-score of HfZ. 
 
Anticipation of Children Nutriment 
Table 4 shows the identification of anticipators of Z-
scores of WfH, WfA and HfA of the children by using 
stepwise regression analysis. We entered all socio de-
mographic and anthropometric features of the mo-
thers which were significant at P < 0.2 into the models. 
The Z-score of WfH of the children was significantly 
predicted by normal maternal body mass index and 
salaried (either from private job or from government 
job) employment features. However, we found nega-
tive association between Z-score of WfH of the chil-
dren and maternal illiteracy (P = 0.037). Additionally, 
we also found significant association between Z-score 
of WfA of the children and salaried employment of 
mother. On the other hand, a significant association 
was found between Z-score of HfA of the children and 
maternal height. We found association between Z-
score of HfA of the children and tap water source in 
bivariate analysis but not in multivariate analysis. 
 
DISCUSSION 
We designed this baseline survey for the northwestern 
rural China, specifically for Qinghai and Gansu provin-
ces. We found that normal maternal body mass index 
(18.6 to 25.0 kg/m2) predicted Z-score of WfH thus we 
can also say that children’s nutriment was predicted by 
maternal anthropometry feature. The reason behind 
this outcome lies in the fact that mothers in middle 
and low wealth classification had lower body mass 
indices in comparison to mothers in high wealth classi-
fication (P < 0.001). 
 A correlation between maternal body mass index 
with education and income was shown in an African 
country’s study.12 A study to explore the micronutrient 
deficiencies and nutritional characteristics of diets of 
the children in several countries discovered that the 
quality of diet rather than its quantity plays the key 
role and hence it should be improved to overcome mal-
nutrition.13 In a South-American country, Brazil signi-

ficant impact of maternal height and weight on chil-
dren’s nutriment was achieved when a study was per-
formed in its day-care center.14 In our present study 
for northwestern rural China, we also found similar 
type of results in which maternal education feature 
was found be a positive anticipator for Z-score of WfH 
of the children. This can be explained on the fact that 
maternal education is directly proportional to their 
visit to healthcare centre and which is directly propor-
tional to nutritional advice from health professionals 
and thus we can say that a highly educated mother is 
more prone to get healthy advice from professionals/ 
doctors. Another advantage of maternal well education 
is that they are more feasible to get salaried employ-
ment and that will definitely enhance the purchasing 
and decisive power of a mother and this will directly 
improve children’s nutriment. 
 In our prevalence analysis we found that Z-scores 
of all the three: weight for height (WfH), weight for age 
(WfA) and height for age (HfA) of children were stro-
ngly anticipated by salaried (either from private job or 
from government job) employment feature. A Brazilian 
cross-sectional study showed that maternal lower hou-
sehold income yielded lower mean Z-score of HfA 
among children.15 It is also important to note that 
besides the wealth of a household maternal owned 
wealth may play a crucial role as it may help her buy-
ing various food which in result improve the diet dive-
rsity of the family. Thus financial empowerment of 
mothers could be an essential step to improve chil-
dren’s nutriment. Similar result has been reported in a 
low income area of a Central-American country in 
which a correlation between Z-score of WfA and WfH 
of children and maternal wealth was observed5. How-
ever, in this study it was observed that Z-score of WfH 
of children was affected by their maternal employment 
status. Moreover, in a study in Malaysia, weight of chi-
ldren was positively correlated with the working hours 
of their mothers6. Besides, another study of similar 
kind among an African country’s women and their chi-
ldren nutriment16 revealed that children’s growth in 
regions was associated with working status of the mo-
ther with significant and positive impact but with high 
levels of malnutrition and this outcome was further 
complimented and supported by another study.17 Me-
chanism of this correlation between maternal employ-
ment and child development revealed that employed 
women spend significantly less time with their chil-
dren’s educational activities and this cannot be offset 
by husband.18 
 In our study Z-score of height for age of children 
was anticipated by maternal height feature (≥ 156.9 
cm). This may be happened because of the fact that 
over the growth period children’s linear growth is in-
fluenced by height of the mother as reported else-
where.19 Another study revealed that after the adjust-
ment of socioeconomic status, the Z-scores of HfA of 
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children was significantly lower when their mothers 
had lowest tertile of height in comparison to those chi-
ldren whose mothers had highest height tertile.20 In 
our work, the Z-score of weight for height (WfH) sho-
wed that 10.2% children were underweight. Besides, Z-
scores of height for age (HfA) and weight for height 
(WfH) showed that 11.7% children had stunting and 
6.9% children had wasting. Thus we found a correlat-
ion that enhancement in maternal height was signifi-
cantly associated with lower odds of stunting because 
we found significant enhancement in Z-score of HfA of 
the children with enhancement in maternal height.  
This result is quite consistent with a previous work on 
maternal nutrition studies in an African country.21 
Interestingly, in our findings, there was a negative ass-
ociation between Z-score of HfA of the children and 
the paternal guardianship. Similar kind results were 
obtained previously in African countries where the 
mean Z-score values of females were consistently high-
er than those of males.22 
 We found negative association between Z-scores of 
WfA and HfA of the children and the older maternal 
age (≥ 36 years age) in our study. The probable reason 
behind this might be the less health conscious nature 
of older mothers in comparison to younger mothers. It 
is important to note here that this is not a linear rela-
tionship as we found that youngest mothers (16 – 20) 
were also not health conscious. Our result is quite con-
sistent with the World Bank report which said that 
children born to mid-late twenties aged mother were 
least prone to malnutrition.23 Additionally, children of 
the teen mothers and late thirties aged mothers are 
significantly more likely to suffer with malnutrition. 
 Our prevalence analysis has large sample collect-
ion data and thus it tells the complete story of relation-
ship between maternal and children nutriment in nor-
thwestern rural China, especially, Qinghai and Gansu 
provinces. Thus it would not be very difficult to gene-
ralize our results with reference to other rural provin-
ces of northwestern China. Another advantage of our 
study is that it outcomes less probable causal relation-
ships between the nutriment of mother and child. 
 In conclusion, we can say that well educated and 
better salaried employed mother provides a better nut-
riment to their children. On the other hand, Z-scores 
of HfA and WfH of the children were significantly ass-
ociated with height of the mother and normal body 
mass index of the mother, respectively. The inter-con-
nection between the nutriment of mother and child 
stresses that improvement in the mothers’ nutriment 
would definitely lead to improved health outcomes of 
both the mothers and their children. 
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