
D
ow

nloaded
from

https://m
ail.163.com

/js6
by

TW
zT/N

m
YYm

ffoZV7P0EC
Il/4C

99/ndFM
q6zH

EixLEtC
lpkyYg0F5ZM

t1XiF77zF5bbM
1vruekaaTjF0aoD

PgK61m
f75G

e22y3/fB2C
YB14y5E443eB424H

8jW
LN

VBO
e4pyC

/ahKQ
zb8=

on
08/27/2018

Downloadedfromhttps://mail.163.com/js6byTWzT/NmYYmffoZV7P0ECIl/4C99/ndFMq6zHEixLEtClpkyYg0F5ZMt1XiF77zF5bbM1vruekaaTjF0aoDPgK61mf75Ge22y3/fB2CYB14y5E443eB424H8jWLNVBOe4pyC/ahKQzb8=on08/27/2018

Do Infant Feeding Practices Differ Between
Grandmothers and Mothers in Rural China?
Evidence From Rural Shaanxi Province

Ai Yue, PhD; Nianrui Zhang, MA; Xueyang Liu, MA; Lei Tang, PhD; Renfu Luo, PhD; Meredith Yang, BA;
Scott Rozelle, PhD; Alexis Medina, MA

The overall goal of this study is to examine whether infant feeding practices differ between mothers and
grandmothers in rural China. We randomly sampled 1383 caregivers of infants aged 18 to 30 months living in
351 villages across 174 townships in nationally designated poverty counties in rural areas. Results show that a
high fraction of caregivers of 18- to 30-month-old children living in low-income areas of rural China do not
regularly engage in positive infant feeding practices. Only 30% of children in our sample achieved adequate
dietary diversity. Only 49% of children in our sample were fed meat in the day prior to survey administration.
Few caregivers reported giving any vitamin supplements (such as calcium or iron supplements) to their
children. We find that 33% of the children were cared for by grandmothers rather than mothers, and that
grandmothers feed a less diversified diet to children than do mothers. Most (84%) caregivers rely solely on
their own experiences, friends, and family members in shaping their feeding behaviors. Overall infant feeding
practices are poor in rural China. Grandmothers engage in poorer feeding practices than do mothers.
Grandmothers have improved their feeding practices compared to when their own children were young. Our
results suggest shortcomings in the quality of infant feeding practices, at least in part due to an absence of
reliable information sources.
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D EVELOPMENT during the first 2 years of life
is critical and has a lasting impact on a child’s

health.1 Poor infant and child nutrition can lead
to deficiencies in essential micronutrients, which
may lead to a weakened immune system and have
lasting effects on children’s growth and develop-
ment, human capital accumulation, and even life-
time earnings.2-4 Iron deficiency and anemia in the
first years of life are major risk factors for cogni-
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tive, physical, and emotional delays that can affect
long-term development.5-8

Recent studies have found that malnutrition
among infants remains a serious problem in rural
China. Although a recent study conducted in ru-
ral Shaanxi found that stunting, underweight, and
wasting were much less common among infants,
ranging between 1.2% and 3.7%, the high preva-
lence of anemia (48.8%) classifies sample areas as
one with a “severe public health problem” accord-
ing to the World Health Organization.9,10 Although
children could develop anemia for a number of rea-
sons, it has been postulated from a nearly nation-
ally representative study that 90% of anemia in chil-
dren younger than 6 years in China results from iron
deficiency.11 Despite the fact that these 2 samples
varied slightly in age, this evidence suggests that one
of the main problems facing poor rural children in
China is malnutrition arising from micronutrient-
deficient diets.

To a large extent, poor nutritional outcomes may
be associated with insufficient diets arising from in-
adequate complementary feeding practices. Com-
plementary feeding commences at weaning, when
infants progress from exclusive breast milk or for-
mula diets to eating solid foods. This process typi-
cally occurs between the ages of 6 and 24 months,
a time that has been highlighted as one of the
most critical developmental periods for prevent-
ing malnutrition.12 The World Health Organization
recommends that children begin to be introduced to
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complementary foods starting at 6 months of age,
and that children eat some form of meat, poultry,
fish, or eggs, as well as some form of fruit or veg-
etable daily. The World Health Organization also
encourages caregivers to provide children with vita-
min supplements in order to support and maintain
adequate levels of micronutrients, especially during
early childhood.13

While undernutrition and early feeding practices
have been fairly well documented in developing
settings, these topics have been less researched in
middle-income countries, despite the fact that child-
hood undernutrition remains a serious problem.14-16

In many cases, the robustness of the economy in
these countries masks lagging health outcomes and
household behaviors that have not kept up with
economic development.15 However, there has been
less research into the pattern of undernutrition in
these settings and its relationship with local feeding
practices.

In China, proper complementary feeding prac-
tices and knowledge of vitamin supplementation
continue to be lacking in rural areas. Previous
research on complementary feeding practices of
young children in rural China demonstrates that
children’s diets lack variety and seldom include
iron-rich foods, such as meat.17 A study of 6- to
11-month-old infants in rural Shaanxi province
revealed that only 23.7% of infants surveyed had
consumed meat and only 54.6% had consumed
vegetables in the past week.18 In-depth interviews
with caregivers in rural China revealed that the
majority of caregivers had little knowledge of the
importance of vitamins or micronutrient supple-
mentation; most caregivers were hesitant to provide
infants with vitamins or supplements due to the be-
lief that such products could not be given to young
children.17

Could poor feeding practices depend on the type
of caregiver? In China, while the majority of infants
and toddlers are cared for by their mothers, pater-
nal grandmothers are most likely to act as primary
caregivers when the mother leaves her infant or tod-
dler in her home village and migrates to the city
to work.19 Previous studies on infant feeding prac-
tices, however, have not distinguished whether feed-
ing practices depend on the type of caregiver. Given
the poor quality of feeding practices in rural areas,
could grandmother feeding practices be even worse
than mothers and account for the poor micronutri-
ent realizations? Studies have suggested that grand-
parents are less knowledgeable or less attentive to
the nutritional quality of children’s diets.20 With
unprecedented urban-to-rural migration occurring
over the last few years,21 the rise of left behind chil-
dren often cared for by grandparents (typically pa-

ternal grandmothers) in rural China can be a poten-
tial problem.22

The literature is unclear about whether differ-
ent caregivers—mothers or grandmothers—differ in
their understanding and nutritious feeding behavior
for their children and grandchildren. Grandparents
may not understand the importance of good nutri-
tion (in a modern sense) due to more traditional
concepts of parenting and their own early experi-
ences with food.23 There are also studies that claim
that they have identified differences in feeding prac-
tices between grandparent (providing their grand-
children with a poorer diet) and parent caregivers.24

However, the problem may not be limited to grand-
mothers. Zhang et al25 found that while grandpar-
ents emphasized the importance of starchy foods in
their children’s diets, migrant parents (when they re-
turned home) were also just as likely to offer their
child starch-based foods and other foods with little
nutritional value.

If grandmothers were found to be delivering
poorer feeding practices, it might be because grand-
parents have failed to keep up with new sources of
information about diets, health, and infant nutri-
tion. The penetration of the Internet and cable in
rural villages may have affected young people differ-
ently than older generations. Research shows that
mothers were more willing to seek infant feeding
information from outside sources (eg, friends, rela-
tives, television, and the Internet) while grandmoth-
ers frequently did not, citing their own experiences
as adequate knowledge.17 Given the restricted na-
ture of information sources in the remote villages
in many areas of China (especially if one does not
have access to the Internet or social media), it might
be that the knowledge of grandmothers about child
feeding practices has not changed over time (and
grandmothers may be still feeding young children
the same way that they fed their own children—at a
time when China was very poor). Have the feeding
practices of grandmothers changed? If so, in what
ways did they change?

In this study, we sought to empirically identify
differences in feeding practices of infants between
grandmothers and mothers in rural China. We also
sought to understand why feeding practices may
or may not differ. To meet this overall goal, we
have 3 specific objectives. First, we aim to describe
and compare the feeding practices of mothers
and grandmothers of 18- to 30-month-old infants
in a sample of mothers who live in the Qinling
Mountain region of Western China. Second, we
sought to understand how the feeding practices of
grandmothers have changed over time—comparing
their understanding of nutritional needs when they
were raising their own children and now. Third, we
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explore sources of information of mothers and
grandmothers in an attempt to understand from
where do grandmothers and mothers get their
information.

STUDY SAMPLE AND METHODS

Sample selection
Our study was conducted in 2014 in 11 nation-
ally designated poverty counties located in Shaanxi
Province. From each of these 11 counties, all town-
ships (the middle level of administration between
county and village) were selected to participate in
the study. There were 2 exceptions to this rule: we
excluded the 1 township in each county that housed
the county seat, and we excluded any townships
that did not have any villages with a population of
800 or more. In total, according to these criteria,
174 townships were included in the study.

The sample villages were selected in a way such
that in each village cluster (1 per township), there
was a minimum of 5 children. To do so, we first
randomly selected 1 village from each township to
participate. A list of all registered births over the
past 12 months was obtained from the local fam-
ily planning official in each village. All children in
our desired age range (6-12 months) were enrolled
in the study. If a village had fewer than 5 children in
our desired age range, we randomly selected an ad-
ditional village in the same township for inclusion
in the study.

The data used in this study were collected from
sample households over a 4-week period in Octo-
ber 2014. At this time, the sample children were
aged 18 to 30 months. Overall, our study used
data from 1383 households in 351 villages across
174 townships. This sample excludes 6% of chil-
dren whose primary caregivers are not mothers or
grandmothers.

Data collection
Ethical approval for this study was granted by
the Stanford University Institutional Review Board
(protocol ID 25734). All participants provided in-
formed consent prior to the start of any study
activities.

Teams of trained enumerators collected socioe-
conomic information from households participat-
ing in the study. During the interview, each infant’s
primary caregiver was identified and administered
a detailed survey. The primary caregiver was iden-
tified in each sample household by asking which
family member was most responsible for the in-
fant’s care. In 94% of the cases, the primary care-
giver was either the infant’s mother or the paternal
grandmother.

The survey included a detailed module on feed-
ing practices. This module was developed on the ba-
sis of the “Indicators for assessing infant and young
child feeding practices” compiled by UNICEF, US-
AID, the World Health Organization, and oth-
ers in the international community.26,27 Specifically,
the survey asked whether the child was fed sta-
ple foods, vegetables, fruits, meats, and eggs in the
previous day. In our sample area, “staple foods”
refers primarily to rice, noodles, and steamed buns.
Minimum dietary diversity is achieved if the in-
fant received food from at least 4 or more food
groups. Enumerators also documented at what age
(in months) solid, semisolid, or soft foods were in-
troduced into the child’s diet. This module has been
used elsewhere in the empirical literature.28

The survey also collected information from the
caregiver about vitamin supplementation. Specifi-
cally, we asked whether the child was given calcium,
vitamin A, vitamin D, iron, or zinc at least once in
the last week. We also asked whether the child had
been given any other supplements since the child’s
birth. For caregivers who were grandmothers, we
asked whether or not they had given their child vi-
tamin supplements in the past (ie, when they were
mothers).

Additional details on parental and household
characteristics were also asked, including each
child’s gender and birth order, maternal age and
education, and whether the family was receiving
Minimum Living Standard Guarantee Payments (a
poverty indicator). The exact age of each child was
obtained from his or her birth certificate. Impor-
tantly, the final part of the survey collected informa-
tion about where primary caregivers obtained infor-
mation about child feeding, nutrition, and health.

Statistical analysis
All statistical analyses were performed using
STATA 12.0. P values below .05 were considered
statistically significant. The statistical significance
of differences in the feeding practices between
grandmother and mother was assessed using both
analysis of variance for comparisons of simple
differences and multiple regression analysis to
control for confounding variables. We included the
following variables as potential confounders in the
multivariate analysis: child’s gender, child’s age,
whether the child was born prematurely, whether
the child is an only child, whether the child’s
mother was identified as the primary caregiver,
maternal educational level and age, and whether
the family received Minimum Living Standard
Guarantee Payments. We also ran a supplementary
set of analyses substituting caregiver education for
maternal education in the list of controls. Caregiver
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education differs from maternal education in that
it takes on the value of the mother’s education level
if the mother is the primary caregiver and takes on
the value of the grandmother’s education level if
the grandmother is the primary caregiver.

RESULTS
Basic socioeconomic and demographic characteris-
tics of study participants are reported in Table 1. Of
the 1383 households, 923 (or 67%) of primary care-
givers were mothers. The remaining 460 (or 33%)
of primary caregivers were grandmothers.

Socioeconomic characteristics differ between
mother primary caregivers and grandmother pri-
mary caregivers. We find that, while majority of pri-
mary caregivers had less than 9 years of education,
mothers are significantly more educated than grand-
mothers (P < .01). About 13% of mothers com-
pleted more than 9 years of schooling compared
with 3% of grandmothers in our sample. Another
difference is in the birth order of children. Most
(79%) children who were cared for by grandmoth-
ers were the first child in the family. When moth-
ers were primary caregivers, however, the child that
they were caring for had a higher probability of be-
ing a higher-order-born child (ie, there was a bal-
anced number of first-born and higher-order-born
children when the mother was the primary care-

giver). Regarding the age distribution of the care-
giver, slightly less than half of all mothers (42%)
in our sample were 25 years of age or younger,
and about 58% of mothers were between 25 and
50 years of age. Grandmothers were all older than
40 years; 47% were between the ages of 40 and
50 years; the rest were between the ages of 50 and
70 years. We also found that household in which
the primary caregiver is the mother was significantly
more likely to report receiving Minimum Living
Standard Guarantee Payments, a form of govern-
ment welfare for the lowest income families nation-
wide (P < .01). A quarter of mothers in our sam-
ple (26%) reported receiving this benefit compared
with 14% of grandmothers.

Feeding practices and vitamin
supplementation
Feeding practices of sample children are shown
in Table 2. Of the full sample, a large proportion
of caregivers (82%) reported that they introduced
solid, semisolid, or soft foods to their child at least
at 6 months of age. Almost all caregivers (97%)
reported that they fed staple food to their children
yesterday, compared with 68% of caregivers who
reported that they fed vegetables to their children
yesterday. A little more than a third of care-
givers (37%) reported feeding their children fruits

TABLE 1. Basic Household Characteristics of Sample in Rural Shaanxi
Province (n =1384)a

Characteristics
Full Sample
(n = 1383)

Mothers
(n = 923, 67%)

Grandmothers
(n = 460, 33%) P

Gender
Male 721 (52%) 494 (54%) 227 (49%) .1386
Female 662 (48%) 429 (46%) 233 (51%)

The infant is premature
No 1235 (89%) 818 (89%) 417 (89%) .2533
Yes 148 (11%) 105 (11%) 148 (11%)

Birth order of infant
First 824 (60%) 462 (50%) 362 (79%) .000
Second or higher 559 (40%) 461 (50%) 98 (21%)

Primary caregiver education level, y
≤9 1252 (91%) 805 (87%) 447 (97%) .000
>9 131 (9%) 118 (13%) 13 (3%)

Primary caregiver age, y
≤25 388 (28.1%) 388 (42.1%) 0 .000
26 to ≤50 750 (54.2%) 534 (57.8%) 216 (47.1%)
51 to ≤75 241 (17.4%) 1 (0.1%) 240 (52.3%)
>75 3 (0.3%) 0 3 (0.6)

Families received social security support
No 1054 (76%) 682 (74%) 371 (81%) .005
Yes 329 (24%) 241 (26%) 88 (19%)

aData are presented as frequency and percentage for all children.
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TABLE 2. Comparison of Feeding Practices Between Grandmothers and
Mothers (n = 1383)a

Feeding Practices
Full Sample
(n = 1383)

Mother’s
Feeding

Practices
Now (n = 924)

Grandmother’s
Feeding

Practices
Now (n = 459) P 95% CI

(1) Complementary feeding and diet diversity
Introduction of solid, semisolid, or soft

foods, months ≥6 mo (1 = yes;
0 = no)

1137 (82%) 756 (82%) 381 (83%) .587 −0.03 to 0.05

Fed staple food yesterday? (1 = yes;
0 = no)

1343 (97%) 902 (98%) 441 (96%) .108 −0.03 to 0.003

Fed vegetables yesterday? (1 = yes;
0 = no)

934 (68%) 658 (71%) 276 (60%) .000 −0.16 to 0.06

Fed fruits yesterday? (1 = yes; 0 = no) 516 (37%) 363 (39%) 153 (33%) .031 −0.11 to 0.005
Fed meat yesterday? (1 = yes; 0 = no) 683 (49%) 498 (54%) 185 (40%) .000 −0.19 to 0.08
Fed eggs yesterday? (1 = yes; 0 = no) 564 (41%) 371 (40%) 193 (42%) .500 −0.04 to 0.07
Minimum diet diversity (4 or more food

categories)
417 (30%) 305 (33%) 112 (24%) .001 −0.14 to 0.03

(2) Vitamin supplementation (at least once last week)
Calcium supplement last week?

(1 = yes; 0 = no)
340 (25%) 230 (25%) 110 (24%) .707 −0.06 to 0.04

Vitamin AD supplement last week?
(1 = yes; 0 = no)

110 (8%) 84 (9%) 26 (6%) .027 −0.06 to 0.004

Iron supplement last week? (1 = yes;
0 = no)

82 (5.9%) 60 (6%) 22 (5%) .208 −0.04 to 0.01

Zinc supplement last week? (1 = yes;
0 = no)

168 (12%) 117 (13%) 51 (11%) .406 −0.05 to 0.02

Other vitamins after birth? (1 = yes;
0 = no)

156 (11%) 99 (11%) 57 (12%) .346 −0.02 to 0.05

Abbreviation: CI, confidence interval.
aData are presented as frequency and percentage for all children. Dietary diversity is the number of the following food categories fed to the child the
previous day: staple food, vegetables, fruits, meat, and eggs. Minimum diversity is 1 if dietary diversity is 4 or more.

yesterday, while only half (49%) reported that
their children were fed meat yesterday. Less than
half (41%) of the caregivers fed their children
eggs yesterday. Overall, less than one-third of the
children in the sample (31%) achieved minimum
dietary diversity, receiving food from at least 4 or
more food groups.

In Table 2, we also present data on vitamin sup-
plementation practices. When we asked whether
caregivers had given any vitamin supplements
to their children (at least once in the last week),
few caregivers reported doing so. Only 25% of
caregivers reported providing their child a calcium
supplement. Other types of vitamin supplements
were also less likely to be provided: only 8%
of caregivers reported giving vitamin AD sup-
plements. Even fewer caregivers (6%) provided
iron supplements to their child; 12% of care-
givers gave zinc supplements to their children last
week.

Links between caregiver type, feeding
practices, and vitamin supplementation
The second and third columns of Table 2 compare
feeding practices by caregiver type (mothers and
grandmothers). We find that there are no signifi-
cant differences between grandmothers and moth-
ers in terms of the timing of the introduction of com-
plementary feeding (solid, semisolid, or soft foods)
and the proportion of children who were fed staple
food. In addition, we find no statistically significant
differences between grandmothers and mothers in
terms of vitamin supplementation practices, except
that there were significant but small differences in
terms of providing vitamin A, vitamin D, and iron
supplements. There are, however, significantly more
mothers than grandmothers who fed their children
vegetables, fruits, and meat the day before the sur-
vey. Specifically, the proportions were 71% versus
60%; 39% versus 33%; and 54% versus 40%,
respectively.
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Table 3 shows the results of multiple regression
analysis measuring the association between care-
giver type, feeding practices, and vitamin supple-
mentation practices after adjusting for potential
confounders. We find that the results of the multi-
variate analysis are consistent with our descriptive
findings as in Table 2. In general, (aside from feed-
ing eggs) there are significant links between feeding
practices/vitamin supplementation and caregiver
type even when we control for confounding factors,
such as maternal age and education. In households
where the mother is the primary caregiver, children
are significantly more likely to be fed vegetables,
fruits, and meat than in households where the pri-
mary caregiver is the grandmother (P < .05). The
child is also 11% more likely to meet minimum diet
diversity requirements (ie, 4 or more categories) and
3% to 4% more likely to be provided iron and vi-
tamin A and vitamin D supplements.

When we control for caregiver education rather
than maternal education, the results are largely con-
sistent, though some of the weaker correlations dis-
appear: we no longer see significant differences be-
tween caregivers in the likelihood of feeding their
child fruit, vitamin A and D supplements, or iron
supplements (Appendix Table 1). More surprisingly,
after controlling for caregiver education, we no

longer observe differences in caregiver’s likelihood
of meeting the minimum dietary diversity standards.

Comparing feeding practices
of grandmothers over time
Table 4 compares the feeding practices of grand-
mothers in the past (when they were mothers) and
present (when they are grandmothers). In general,
we find that some of the feeding practices of grand-
mother have improved largely over time, while oth-
ers have improved slightly. Specifically, in terms
of vitamin supplementation behavior, grandmoth-
ers today provide more vitamin supplements to their
grandchildren than they provided to their own chil-
dren as mothers. The difference is significantly dif-
ferent (P < .01) and the improvement is in very
large scale. For example, 76% of grandmothers re-
ported giving calcium supplements to their grand-
child, compared with just 11% of grandmothers
who reported that they did so a generation ear-
lier, when their own children were young. In con-
trast, we find significant but small differences in the
introduction of complementary foods at or after
6 months between grandmothers before and now;
73% of grandmothers reported doing so in the past,
compared to 82% of grandmothers who reported
doing so now.

TABLE 3. Association Between Caregiver Type (Grandmother or Mother)
and Feeding Practices of Sample Children (n = 1383)a

Feeding practices

Primary Caregiver
(1 = Grandmother;

0 = Mother) 95% CI

(1) Complementary feeding practices and diet diversity
Introduction of complementary (solid, semisolid, or

soft) foods at or after 6 mo (1 = yes; 0 = no)
0.015 −0.03 to 0.06

Fed staple food yesterday? (1 = yes; 0 = no) − 0.022b −0.04 to 0.002
Fed vegetables yesterday? (1 = yes; 0 = no) − 0.116c −0.17 to 0.06
Fed fruits yesterday? (1 = yes; 0 = no) − 0.060a −0.12 to 0.003
Fed meats yesterday? (1 = yes; 0 = no) − 0.165c −0.22 to 0.11
Fed eggs yesterday? (1 = yes; 0 = no) − 0.002 −0.06 to 0.06
Minimum diet diversity (4 or more categories) − 0.107c −0.16 to 0.05

(2) Vitamin supplementation (at least once last week)
Calcium (1 = yes; 0 = no) − 0.031 −0.08 to 0.02
Vitamin AD (1 = yes; 0 = no) − 0.0437d −0.08 to 0.01
Iron (1 = yes; 0 = no) − 0.0296a −0.06 to 0.002
Zinc (1 = yes; 0 = no) − 0.035 −0.07 to 0.003
Other vitamins (1 = yes; 0 = no) 0.012 −0.02 to 0.05

Abbreviation: CI, confidence interval.
aRegression estimates from multiple linear models adjusted for gender, birth order, premature birth, maternal educational level, maternal age, and
whether the family received social security support.
bP < .05.
cP < .001.
dP < .01.
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TABLE 4. Comparison of Grandmother’s Feeding Practices in the Past and
Now (n = 353)a

Feeding Practices

Grandmother’s
Feeding

Practices
(Past), %

Grandmother’s
Feeding

Practices
(Now), % P 95% CI

Introduction of complementary feeding
(solid, semisolid, or soft foods), ≥6 mo
(1 = yes; 0 = no)

73.1 81.9 .001 0.04-0.14

Calcium supplement after birth? (1 = yes;
0 = no)

10.5 75.6 .000 0.60-0.71

Vitamin AD supplement after birth?
(1 = yes; 0 = no)

4.0 32.6 .000 0.23-0.34

Iron supplement after birth? (1 = yes;
0 = no)

2.0 28.1 .00 0.21-0.31

Zinc supplement after birth? (1 = yes;
0 = no)

2.0 50.1 .00 0.43-0.54

Other vitamins after birth? (1 = yes;
0 = no)

1.4 12.5 .00 0.07-0.15

Abbreviation: CI, confidence interval.
aWe compare only when complementary foods were introduced to the infant, and whether or not infants were given vitamin supplements at least once
since birth; information on food groups and diet diversity was not solicited. Standard errors within parentheses.

Sources of information about feeding
practices
The survey also asked caregivers about the
sources of their knowledge about feeding practices
(Table 5). According to the findings, the majority
of caregivers (83%) reported obtaining informa-
tion from their own experiences, families, or friends.
Fewer than 15% of all caregivers in our sample re-
ceived information from their local doctor, local bu-
reaus of family planning, or women’s representa-
tives. Less than half (45%) of the caregivers in our
sample received any information from books, TV,
or the Internet.

Mothers and grandmothers differed in terms of
where they received their information on feeding

practices. Mothers were significantly more likely to
report obtaining information from official sources:
19% of mothers reported receiving information
from the local doctor, local bureaus of family plan-
ning, or the women’s representative, compared with
10% of grandmothers. Likewise, 52% of mothers
reported receiving information from popular media
(books, TV, or the Internet) compared with 31% of
grandmothers. In both of these cases, we find that
these differences are statistically significant at the
1% level.

DISCUSSION
We find that even in a nation that has been classified
as a “middle-income” economy, nutritional deficits

TABLE 5. Sources of Information About Feeding Practices (n = 1383)a

Comparison Between
Grandmothers and
Mothers (n = 1383)

Information Sources
Total

(n = 1383)
Mothers
(n = 924)

Grandmothers
(n = 459) P 95% CI

Family members, friends, own
experience

1151 (83%) 762 (83%) 389 (85%) .285 −0.02 to 0.06

Local doctor, local bureaus of
family planning, or women’s
representative

221 (16%) 177 (19%) 44 (10%) .000 −0.14 to 0.05

Books, TV, Internet 619 (45%) 476 (52%) 143 (31%) .000 −0.26 to 0.15

Abbreviation: CI, confidence interval.
aNote that respondents were allowed to select more than 1 information source.
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among children are still widespread and feeding
practices are poor, suggesting that human behav-
iors have not kept up with the pace of economic
change. Moreover, we find that generational dif-
ferences in feeding practices exist, with caregivers
from an older generation (grandmothers) slow to
adopt informed best practices and potentially con-
tributing to the lag in behavioral change. Our re-
sults point to the importance of sustained informa-
tion campaigns in growing economies, even when
economic benchmarks have been met, and to tar-
geted efforts to reach older, less educated members
of the household, who still have important decision-
making power.

In this article, we show that a high fraction of
caregivers of 18- to 30-month-old children living in
low-income areas of rural China do not regularly
engage in positive infant feeding practices. While the
majority of caregivers reported timely introduction
of semisolid or soft foods to their child following
6 months of age, the overall lack of quality in the
children’s diet remains notable. Only a third of care-
givers reported feeding children fruit, while just half
of the caregivers fed meat to their child in the previ-
ous day. The remaining 50% of sample children are,
in essence, consuming a diet that does not contain
meat. Only 30% of children in our sample achieved
adequate dietary diversity (a minimum of 4 food
groups or more in the last 24 hours), an important
indicator that has been linked to infant nutritional
status and dietary quality.29,30 In addition, few care-
givers reported giving any vitamin supplements to
their children in the last week. The World Health
Organization advises that a meatless diet is insuffi-
cient to support the micronutrient levels necessary
for child development and encourages micronutri-
ent supplements or vitamin-fortified food to make
up the difference.31 What our data show is that ba-
bies in our sample are consuming neither meat nor
supplements on a regular basis. Given previous re-
search that has shown the high prevalence of ane-
mia among infants in this population,18 it is con-
cerning that only 5.6% of caregivers supplemented
their children’s diets with iron. In short, the qual-
ity of the diets of young children in rural China is
generally poor.

Our findings are consistent with the previous lit-
erature that also found poor infant feeding practices
in other parts of rural China. A study conducted
in 2014 in rural Hebei reported that only 32.5%
of children were given iron-rich or iron-fortified
food.32 This supports the notion that the problem of
poor infant nutrition in rural areas of China more
likely stems from poor-quality diets rather than in-
sufficient energy intake. Despite China’s dramatic
reduction of the stunting rate (by two-thirds be-

tween 1990 and 2010),33 the prevalence (and per-
sistence) of poor infant feeding practices in rural ar-
eas more so resembles countries earlier in their eco-
nomic development. National data have revealed
that the prevalence of stunting in infants 6 to 12
months has actually increased in poorer rural ar-
eas from 2008 to 2009, a trend that has contin-
ued post-2010.33 Given the strong link between
poor infant nutritional status and long-term child
development,34 the prevalence of poor feeding prac-
tices is certainly worrisome.

Given that parenting largely falls on either moth-
ers or grandmothers in rural China (as in 97% of
caregivers in our sample) and many children are
cared by grandmothers even when they are very
young, we analyzed whether infant feeding practices
vary by these 2 types of caregivers. While the litera-
ture is unclear about whether we should expect dif-
ferences in feeding practices between mothers and
grandmothers, our results demonstrated that the
quality of infant feeding practices does differ sig-
nificantly between grandmothers and mothers in
rural China. While we found no significant differ-
ences between grandmothers and mothers in terms
of timely introduction of complementary feeding
and whether or not the child was fed staple food, we
do find significant differences in the feeding of veg-
etables, fruits, and meat in the previous day. There
were also significant, albeit small differences be-
tween mother and grandmothers in terms of vitamin
supplementation practices.

We also looked at the change in grandmother’s
feeding practices from when she was a young
mother, to now, when she is a grandmother. In fact,
despite the generally poor nature of feeding prac-
tices today, there has been measurable improvement
in feeding practices. Specifically, in the case of many
important feeding practices, such as the timing of
the introduction of complementary foods and the
provision of vitamin, calcium, iron, and zinc sup-
plements, grandmothers have improved over time.
However, it is important to note that even after we
have measured improvements in the feeding prac-
tices of grandmothers, key practices, such as vitamin
supplementation, are still low (28%—Table 5).

Why do we find low quality of feeding practices
by both mothers and grandmothers and why is it
that mothers only have slightly better feeding prac-
tices than grandmothers? We know from previous
surveys of household diets that a typical primary
school child in rural China eats meat an average
of 4 times per week at home.35 Moreover, in-depth
interviews with caregivers of infants and toddlers
conducted as part of another study have indicated
that all caregivers have plans to introduce meat
into their child’s diet eventually but believe that this
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should occur when the child is older.17 The cost
of meat does not appear to be an important fac-
tor limiting consumption, again because data show
that older children in rural households eat meat
regularly. Ready access to farmland paired with
high rates of off-farm employment (above 80% for
young male adults) and wages that are relatively
high for a still-developing economy (well more than
US $2 per hour) together mean that access to meat
is not a problem of affordability.36 Moreover, other
researchers have shown that the price of pork (the
primary source of meat protein in China) is not cor-
related with anemia levels among adults.37 Together
with the results from the current study, these find-
ings suggest that perhaps the main obstacle to meat
consumption among babies in rural areas may be a
lack of information about when to introduce meat
into a child’s diet. The empirical results of our study
support this. More than 80% of caregivers in our
sample (both mothers and grandmothers) reported
that their main source of information for feeding
their child/grandchild was that of their own experi-
ence, friends, and family members. However, we do
find that mothers are significantly more likely than
grandmothers to get information from local doc-
tors, local bureaus of family planning, women’s rep-
resentatives, books, TV or the Internet, which may
possibly explain why mothers have better feeding
practices than grandmothers. However, even though
mothers feed better, they are feeding their child only
marginally better. This suggests that even if mothers
are more likely to consult external sources of infor-
mation, these sources are possibly of low quality (or
their messages are not salient).

Education is another possible explanation for the
differences in feeding practices that we observe.
When we control for caregiver education, some of
the smaller differences between mother and grand-
mother caregivers disappear. We also lose any sig-
nificant differences in the likelihood of the child
meeting minimum dietary diversity standards. To-
gether, these findings suggest that caregiver educa-
tion may explain some of the observed differences in
caregiver feeding. Because grandmothers are signif-
icantly less educated than mothers (97% of grand-
mothers have a middle school education or less,
compared with only 87% of mothers), they may be
less able to access, understand, and/or put into prac-
tice new information on best feeding practices for
children.

A final possibility that merits consideration is
that caregivers in rural areas, particularly moth-
ers, do not have a large degree of control in the
family. In rural areas, mothers generally live with
the husband’s families and are not seen as signif-
icant figures in the household, particularly in re-

lation to the mother-in-law. In households where
mothers live with their mother-in-law, it is easy to
imagine a scenario where new mothers rely primar-
ily on the mother-in-law for guidance on how to
feed and raise a child. This may lead mothers to
treat “other” information sources from the com-
munity (local doctors, local bureaus of family plan-
ning) and popular media (books, TV, and the Inter-
net) as secondary sources of information. (It should
be noted that popular media may also provide con-
flicting and inaccurate information.) While we did
not collect this specific information, we can pre-
sume that there is a high likelihood that the mothers
in our sample live together with their mother-in-
law. According to census data in 2010, the propor-
tion of 3-generation families in rural areas is nearly
double that of urban areas.38 Further study would
be needed to verify whether there is indeed an im-
pact on the mother’s infant feeding behavior via the
mother-in-law in order to better tailor policy inter-
ventions for this group.

Study limitations
The current study has several limitations. One lim-
itation of the study is its cross-sectional design,
which does not allow us to identify causal relation-
ships. Moreover, we cannot rule out the possibility
of recall bias. Data collected on infant feeding prac-
tices in the past were based on the recall of grand-
mothers of their experiences as a young mother. An-
other possible source of bias stems from the fact that
our study children were identified on the basis of
a list of registered children provided by the village
family planning officially, systematically excluding
unregistered children. This bias is negligible, how-
ever, given evidence that the number of unregistered
children has declined in recent years: a 2010 survey
found the rate of unregistered children to be only
around 0.12%.39

CONCLUSIONS
Our results suggest shortcomings in the quality
of infant feeding practices, possibly due to a lack
of reliable information sources in rural villages in
Shaanxi. We also suggest possible constraints that
may prevent caregivers, particularly young mothers,
from applying newly learned infant feeding infor-
mation in the household.

Possible nutritional campaigns targeted at care-
givers of young children in rural China that fo-
cus on promoting adequate feeding practices can be
considered. Training local village doctors, women’s
representatives, and local cadres may be an effi-
cient way to disseminate information about qual-
ity infant feeding practices. Additional study could
look into the specific content of infant feeding
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information currently being disseminated in rural
areas, as well as factors affecting its uptake among
mother and grandmother caregivers.

Further studies can also investigate whether
grandmothers and mothers differ in other aspects
of parenting behavior. Differences in parenting
behaviors by caregiver could have important impli-
cations for a child’s cognitive and social emotional
development.

We believe that researchers and policy makers
working in middle-income economies can learn
from our findings and may be interested in our
conclusions. We hope that by identifying the hith-
erto understudied phenomenon of intergenerational
caregiving as a potential factor contributing to
child undernutrition, our work will trigger addi-
tional research among other middle-income popula-
tions, including those in Latin America, Turkey, and
Thailand, among others.
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APPENDIX TABLE 1. Association Between Caregiver Type (Grandmother or
Mother) and Feeding Practices of Sample Children (n = 1383)a

Feeding Practices

Primary Caregiver
(1 = Grandmother;

0 = Mother) 95% CI

(1) Complementary feeding practices and diet diversity
Introduction of complementary (solid, semisolid, or soft)

foods at or after 6 mo (1 = yes; 0 = no)
− 0.005 −0.06 to 0.05

Fed staple food yesterday? (1 = yes; 0 = no) − 0.024b −0.05 to 0.002
Fed vegetables yesterday? (1 = yes; 0 = no) − 0.117c −0.18 to 0.06
Fed fruits yesterday? (1 = yes; 0 = no) − 0.031 −0.10 to 0.03
Fed meats yesterday? (1 = yes; 0 = no) − 0.130c −0.20 to 0.06
Fed eggs yesterday? (1 = yes; 0 = no) 0.048 −0.02 to 0.11
Minimum diet diversity (4 or more categories) − 0.053 −0.11 to 0.01

(2) Vitamin supplementation (at least once last week)
Calcium (1 = yes; 0 = no) − 0.0004 −0.06 to 0.06
Vitamin AD (1 = yes; 0 = no) − 0.031 −0.05 to 0.004
Iron (1 = yes; 0 = no) − 0.028 −0.06 to 0.003
Zinc (1 = yes; 0 = no) − 0.020 −0.06 to 0.02
Other vitamins (1 = yes; 0 = no) 0.020 −0.02 to 0.06

Abbreviation: CI, confidence interval.
aRegression estimates from multiple linear models adjusted for gender, birth order, premature birth, caregiver educational level, maternal age, and
whether the family received social security support.
bP < .05.
cP < .001.
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