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Personal Prioritization of Healthy Eating among
Chinese Adults and Its Association with Dietary
Behaviors: Findings from the China Health and
Nutrition Survey

Shahmir H. Ali™, Yuxuan Gu?, Changzheng Yuan?and Ralph J. DiClemente’

OBJECTIVE: China faces a growing non-communicable disease (NCD) burden linked with diet. The link between attitudes
towards healthy diets and specific eating behaviors has been underexplored in Chinese settings. The aim of this study
was to evaluate disparities in personal healthy eating prioritization among Chinese adults and its association with specific
dietary patterns.

METHODS: Data from the 2011 China Health and Nutrition Survey (CHNS) were used to examine healthy eating prioritization (how
important ‘eating a healthy diet was to participants) and its association with socio-demographic, interpersonal, and physical health
variables, along with plant-based and healthy eating dietary patterns, and consumption of specific food groups. Descriptive and
multivariable regression analyses were conducted to assess the association between healthy eating prioritization and socio-demo-
graphic, interpersonal, physical health, and eating behaviors (Plant-based Diet Index (PDI), Chinese Healthy Eating Index (CHEI),
and consumption of select food groups). A total of 13,501 participants with healthy eating prioritization data were included in the
analysis; those with missing CHEI or PDI data 5,450 (40.4%), were excluded during analyses of eating behaviors.

RESULTS: Overall, 95.1% of participants believed eating a healthy diet to be important. Individuals who believed healthy eating
was unimportant were less likely to be older (adjusted odds ratio [AOR]: 0.98, 95%CI:0.98-0.99), more educated (AOR:
0.12, 95%Cl: 0.07-0.19), live in urban environments (AOR: 0.76, 95%CI:0.63-0.83), live with both parents (AOR: 0.69,
95%Cl:0.48-0.98), or have a past self-reported diagnosis of an NCD (AOR:0.76, 95%CI:0.59-0.96), while more likely to be
male (AOR: 1.42, 95%Cl:1.20-1.69) or unmarried (1.36, 95%Cl:1.08-1.7 1). Believing healthy eating to be unimportant was
also associated with lower vegetable and meat intake (AOR: 0.77, 95%CI:0.62-0.96; AOR:0.80, 95%CI:0.63-1.00).

CONCLUSION: Interventions aimed at changing dietary attitudes in China may benefit from considering the unique role of veg-
etable and meat intake in the conceptualization of a healthy diet. However, mixed findings with respect to other food groups
and general indicators of a healthy diet suggest that the true impact of prioritizing healthy eating warrants further scrutiny
through research focused on better understanding the complexities and nuances of Chinese dietary attitudes.
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he consumption of fruits, vegetables, healthy proteins,

fats, and grains while limiting excessive intake of salt
and sugar)' has become a public health priority for coun-
tries such as China, which is facing a high burden of
non-communicable diseases (NCDs) linked with poor
diets? In the last two decades, diet quality in China has been
observed to fluctuate, with more recent trends showing

Te promotion of healthy diets (such as those involving
t

decrease in diet quality in part due to changes in the con-
sumption of fruits, vegetables, fats, sodium, and alcohol3*
However, past research has observed that personal motiva-
tion and values placed on healthy eating practices are sali-
ent barriers to establishing healthy diets®® including
among ethnic Chinese populations,” which may directly
impact both the efficacy and sustainably of promotional or
interventional efforts aimed at fostering healthy diets.
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POPULAR SCIENTIFIC SUMMARY

* Given the growing diet-related chronic disease
burden faced in China, this study examined factors
associated with personal prioritization of a healthy
diet and its relationship with healthy and plant-
based dietary patterns.

* While most Chinese adults were observed to
believe eating a healthy diet to be important, this
belief was held less by younger, less-educated,
rural-living, male, or unmarried individuals.

* Believing a healthy diet to be unimportant was
associated with lower vegetable and meat intake
despite no significant associations with healthy and
plant-based dietary patterns.

* Findings identify pathways for dietary interventions
to consider differences in dietary attitudes and their
associations with specific eating behaviors and call
for further research to disentangle different facets
of Chinese dietary attitudes.

The importance of values and personal prioritizations
of healthy diets can be understood through the theory of
planned behavior (TPB), which has been extensively
employed to understand and intervene in healthy eating
behaviors.®'? In applying TPB to understand healthy
eating behaviors, the role of values and personal
prioritization of healthy eating can be understood through
the construct of attitudes, which a recent meta-analysis
on dietary patterns identified as having the strongest
association with behavioral intention compared to all
other TPB constructs.® Although there has been limited
exploration of TPB in Chinese settings to understanding
healthy eating behaviors, a study among Chinese
Americans employing TPB observed that attitudes,
overall health concern, and self-efficacy accounted for
58% of the variability in behavioral intentions regarding
fat-related dietary behaviors.” The saliency observed in
the TPB attitude construct highlights the importance of
understanding disparities and predictors of these
attitudes to better inform behavioral interventions.

Socio-demographic characteristics, such as sex, age,
and education, have been observed to be associated with
positive attitudes towards healthy eating behaviors.'® In
China, residence (i.e. urban versus rural) plays a significant
role in catalyzing certain resource and social environment
disparities, and has been associated with diet-related
attitudes and behaviors.'®'” Disease history (notably
history of diet-related NCDs) has also been linked with
motivations and attitudes towards healthy diets, along
with other biopsychosocial factors.'® Interpersonal factors,
such as marital status™' and family circumstances,’®’
have also been observed to indirectly or directly play
salient roles in healthy diet-related motivations and
behaviors. Indeed, family dynamics have also been
observed to be key contributors to body mass index
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trends in China;?? however, little is known on its impact on
attitudes and personal prioritization of health behaviors in
the country, such as maintaining a healthy diet. Indeed,
disentangling the contributors and impact of dietary
attitudes in China can be powerful in tailoring NCD
interventions in the country.?®

While past research has linked dietary attitudes to
specific food-related behaviors,'*?4% this remains largely
unexplored with respect to specific food consumption
patterns (e.g. consumption of certain food groups) in
China. Understanding this link has the potential to identify
important ways that dietary attitudes connect with dietary
behaviors in China. While the association with dietary
attitudes and behaviors related to diet related information
seeking and preferences (proactively looking for nutrition
knowledge and preference for fruits and vegetables) has
been explored in China,'” the association between dietary
attitudes and specific dietary behaviors has not been
examined. Therefore, this study aims to evaluate socio-
demographic, interpersonal, and physical health-related
determinants of personal prioritization of healthy diets
among Chinese adults, as well as the link between these
attitudes and specific dietary patterns.

METHODS

Data were analyzed from the 2011 China Health and
Nutrition Survey (CHNS), an ongoing, longitudinal,
nationwide survey initiated in 1989 among a sample of
Chinese residents aged 22 years, with a follow-up
duration of every 2-4 years. Given changes in recent
years in health promotional efforts in China and the impact
these efforts may be having on knowledge and attitudes
regarding healthy diets,? a cross-sectional analysis of the
2011 CHNS data was chosen, given that it is the most
recent survey wave with complete publicly available
nutrition and behavioral data. Details on the full
questionnaire and methodology of data collection have
been described elsewhere.?” In short, the survey utilized a
multistage random-cluster sampling process to select
samples from nine provinces across China. Individuals
were provided written questionnaires formatted slightly
different depending on the age category. Participants
provided written informed consent prior to survey
commencement. Dietary data were collected through
three consecutive 24-h recall surveys and a food inventory
assessment conducted during the same time period.
Individual intake data were collected by inquiring each
family member separately to report all of the food that
they had consumed at home and away from home with a
3-day, 24-h recall method. Household dietary intake data
were calculated by examining changes in the inventory
from the beginning to the end of the survey, which used a
combination of weighing and measuring technique. The
amount of food in each dish and the proportion of each
dish which was consumed were asked by interviewers.
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During the questioning process, vivid pictures and food
models were used by trained interviewers to help
participants to recall the types, amounts, and places of
each meal they consumed the previous day. Two ways
helped to control the quality of data collected. First, all
interviewers were trained systematically with a high-
quality course for more than 3 days. Second, interviewers
compared the difference in food intake at individual level
and individual's average intake calculated from the
household inventory. If the significant differences existed,
interviewers  revisited the individuals and their
corresponding families together, and collected the
information of individual food intake. The survey
methodology and data collection procedures were
approved by the Institutional Review Board of the
University of North Carolina at Chapel Hill, NC, USA and
the National Institute for Nutrition and Health, Chinese
Center for Disease Control and Prevention, Beijing, China.

Healthy eating prioritization was measured as part of a
set of five-point Likert-scale question asking participants
how important different priorities were in their lives, include
a specific question on ‘eating a healthy diet’ as a priority.
Participants were asked to select: (1) not important at all,
(2) not very important, (3) important, (4) very important, (5)
the most important, and (6) unknown. Responses were
then further categorized into (1) unimportant (not
important at all, not very important), and (2) important
(important, very important, the most important).

Socio-demographic variables assessed included age
(continuous), sex (male, female), highest level of
educational attainment (graduated from primary school,
lower middle school degree, upper middle school degree,
technical or vocational degree, university or college
degree, master's degree or higher), whether the
respondent was presently working (yes, no), and
residence (urban, rural). Interpersonal variables included
marital status (never married, married, divorced, widowed,
separated, unknown), and two separate questions on
whether respondent's (1) mother or (2) father lived in
their household (yes, no). Marital status was recoded into
married and single/other (all other responses) for
analysis. An additional variable was calculated to indicate
whether both of the respondent’s parents lived in their
household. The history of NCD was assessed through
four separate questions asking participants if a doctor
had ever told them that they suffered from (1) high blood
pressure, (2) diabetes, (3) myocardial infarction, or (4)
stroke or transient ischemic attack. A further variable was
synthesized to indicate whether participants had suffered
any of the included NCDs.

The Chinese food consumption table was then used to
derive the daily intake of 18 different food groups.?®?° Of
the 18 food groups, only b groups were found to have an
internal distribution in mean daily intake large enough to
conduct meaningful analyses of intake above and below a
specific sample median value: vegetables, refined grains,
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meat, eggs, and legumes. An overall plant-based diet index
(PDI), a healthful plant-based diet index (hPDI), and an
unhealthful plant-based diet index (uPDI) were calculated
using guidelines described elsewhere?® A higher PDI
score indicated greater consumption of plant-based foods,
with a higher hPDI indicating greater consumption of
healthy plant-based foods (e.g. whole grains, fruits, and
vegetables) and a higher uPDI indicating greater
consumption of unhealthy plant-based foods (e.g. refined
grains, fruit juices, and sugar-sweetened beverages).
Similarly, based on prior guidelines, a Chinese Healthy
Eating Index (CHEI) score was calculated for each
participant, a higher score indicating a healthier diet.®

Descriptive analyses were first conducted to examine
socio-demographic, interpersonal, and physical health
disparities among those who did or did not believe a
healthy diet was important (outcome variable). Multiple
logistic regression analyses were then used to examine
the unadjusted and adjusted association of the socio-
demographic, interpersonal, and physical health variables
with healthy eating prioritization. Multiple linear regression
analyses were then conducted to examine the association
between healthy eating prioritization with PDI, hPDI, uPDI,
and CHEI scores, as well as logistic regression analyses
on its association with above-median intake of vegetables,
refined grains, meat, eggs, and legumes. Models were
first adjusted by age, sex, employment status, education,
and residence, followed by additional adjustment with
interpersonal and physical health variables. Participants
with missing data for any of the included indicators were
excluded from adjusted analyses.

RESULTS

Overall, 13,601 participants had data on healthy eating
prioritization; participants with an ‘unknown’ response
(n = 162) were excluded. Most participants (n = 12,839,
95.1%) believed that eating a healthy diet was important
(Table 1), although responses ranged from most
important (n = 610, 4.5%), very important (n = 4,369,
32.4%), important (n = 7,860, 58.2%), not very important
(n =556, 4.1%), and not important at all (n = 106, 0.8%).
The mean age was 50.2 years (SD:15.1), and the study
sample was majority female (51.9%), employed (59.8%),
lived in rural environments (59.2%), married (84.7%), did
not live with either their father (89.6%) or their mother
(86.8%), and did not have a past diagnosis of high blood
pressure, diabetes, heart attack, or stroke (82.2%).

Odds of believing healthy eating to not be important
significantly differed across select socio-demographic,
interpersonal, and physical health indicators (Table 2). In
the fully adjusted models, odds of believe healthy eating
to not be important was lower among participants with
increased age (AOR: 0.98, 95%CI:0.98-0.99), higher
educational attainment (AOR [university degree or higher
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Table 1. Characteristics of participants with data on personal prioritization of healthy diets from 2015 CHNS database.

Socio-demographic
Age, mean (SD) 50.2 (15.1) 50.2 (15.1) 51.0 (15.7)
Sex (Male), n (%) 6,597 (48.1) 6,162 (48.0) 335 (50.6)
Employment status (Not employed), n (%) 5,423(40.2) 5,157 (40.2) 266 (40.2)
Education, n (%)
None 2,568 (19.1) 2,345 (18.3) 293 (33.7)
Primary school 2,234 (16.6) 2,104 (16.4) 130 (19.7)
Middle school 4,308 (32.0) 4,110 (32.1) 198 (30.0)
High school 1,791 (13.3) 1,746 (13.6) 45 (6.8)
Technical/vocational degree 971 (7.2) 928 (7.2) 43 (6.5)
University degree and above 1,608 (11.9) 1,586 (12.4) 22(3.3)
Residence (Urban), n (%) 5,502 (40.8) 5,324 (41.5) 178 (26.9)
Interpersonal
Marital status (Single/Other), n (%) 2,058 (15.3) 1,936 (15.2) 122 (18.5)
Father living in house (Yes), n (%) 1,408 (10.4) 1,356 (10.5) 62 (9.4)
Mother living in house (Yes), n (%) 1,776 (13.2) 1,346 (10.5) 73(11.0)
Both parents living in house (Yes), n (%) 1,258 (9.3) 1,208 (9.4) 50 (7.6)
Physical health
Past high BP diagnosis (Yes), n (%) 2,052 (15.2) 1,967 (15.4) 85 (12.9)
Past diabetes diagnosis (Yes), n (%) 522 (3.9) 506 (4.0) 16 (2.4)
Past heart attack diagnosis (Yes), n (%) 118 (0.9) 112 (0.9) 6 (0.9)
Past stroke diagnosis (Yes), n (%) 208 (1.5) 196 (1.5) 12(1.8)
Past NCD* diagnosis (Yes), n (%) 2,405 (17.8) 2,311 (18.1) 94 (14.2)

#Past high blood pressure, diabetes, heart attack, or stroke diagnosis

Variables with missing data: education (n = 21), marital status (n = 69), father living in house (n = 6), mother living in house (n = 11), both parents living in house (n =
4), past high bp (n = 33), diabetes (n = 33), heart attack (n = 11), stroke (n = 3), and any NCD (n = 3) diagnosis.

vs. no education]:0.12,95%Cl: 0.07-0.19), those living in
urban compared with rural environments (AOR: 0.76,
95%Cl:0.63-0.83), those living with both parents
(AOR:0.69, 95%Cl:0.48-0.98), and those with past
diagnoses of NCDs (AOR: 0.76, 95%CI:0.59-0.96).
Odds were higheramong males (AOR: 1.42,95%Cl:1.20-
1.69) and those who were single (or other) compared
with married individuals (AOR: 1.36, 95%CI:1.08-1.71).

The distribution of PDI, hPDI, uPDI, and CHEI scores
among those who believed healthy diets to be important
or not be important are displayed in Figure 1. CHEI
analyses excluded 5450 participants (40.4%) with
missing data, while PDI, hPDI, uPDI and food group
analyses excluded 219 (1.6%) of participants with
missing data; while those with missing PDI, hPDI, uPDI
and food group data did not report significant differences
in belief about the importance of healthy diet, those with
missing CHEI were marginally more likely to believe
healthy eating to be unimportant (5.8% vs. 4.3%).
Comparing scores of those who believed eating a healthy
diet to be unimportant vs. important, average PDI was
higher (41.58, SD:5.01 vs. 40.75, SD:5.13), average
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hPDI was higher (63.47, SD:4.81 vs. 53.07, SD:4.97),
average uPDI was higher (69.57, SD:56.10 vs. 58.35,
SD:5.27), and average CHEI was lower (56.72, SD:6.92
vs. b8.11, SD:6.99) (P-difference < 0.001). However, in
the adjusted regression analyses (Table 3), no statistically
significant association was observed with believing a
healthy diet to be important and any of the PDI or CHEI
scores.

In adjusted analyses of specific food groups (Table 4),
it was also found that compared to those who believed
eating a healthy diet to be important, those who did not
reported lower vegetable and meat intake (AOR: 0.77,
95%Cl:0.62-0.96; AOR: 0.80, 95%Cl:0.63-1.00).

DISCUSSION

Overall, while only approximately 5% of Chinese adults
analyzed reported believing healthy eating to be
unimportant, given the enormity of the overall Chinese
population, the findings emphasize continued concerns
that many Chinese adults may not be prioritizing healthy
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Table 2. Odds ratios of believing healthy eating to unimportant across socio-demographic, interpersonal, and physical health

indicators Chinese adults.

Model 1 (UOR)

Model 2 (AOR)

Model 3 (AOR)

Socio-demographic

Age 1.00 (1.00-1.01) 0.99 (0.98-0.99) 0.98 (0.98-0.99)
Sex (Male) 1.11 (0.95-1.30) 1.35 (1.14-1.59) 1.42 (1.20-1.69)
Employment status (Not employed) 1.00 (0.85-1.17) 1.10 (0.92-1.32) 1.09 (0.91-1.32)
Education

None Ref Ref Ref

Primary school

0.65 (0.52—0.81)

0.55 (0.44-0.70)

0.56 (0.44-0.71)

Middle school

0.51 (0.42-0.62)

0.30 (0.31-0.49)

0.40 (0.32-0.51)

High school

0.27 (0.19-0.37)

0.22 (0.15-0.31)

0.23 (0.16-0.33)

Technical/vocational degree

0.49 (0.34-0.67)

0.41 (0.28-0.58)

0.42 (0.28-0.60)

University degree or higher

0.15 (0.09-0.22)

0.12 (0.07-0.19)

0.12 (0.07-0.19)

Residence (Urban)

0.52 (0.43-0.62)

0.76 (0.63-0.93)

0.76 (0.63-0.83)

Interpersonal

Marital status (Single/Other)

1.27 (1.03-1.55)

1.36 (1.08-1.71)

Father living in house (Yes)

0.88(0.67-1.14)

0.97 (0.63-1.48)

Mother living in house (Yes)

0.81(0.63-1.03)

0.71(0.47-1.05)

Both parents living in house® (Yes)

0.79 (0.58-1.04)

0.69 (0.48-0.98)

Physical health

Past High BP diagnosis (Yes)

0.81(0.64-1.02)

0.83 (0.64-1.07)

Past Diabetes diagnosis (Yes)

0.60 (0.35-0.96)

0.69 (0.39-1.13)

Past Heart attack diagnosis (Yes)

1.04 (0.41-2.18)

1.19 (0.46-2.56)

Past Stroke diagnosis (Yes)

1.19 (0.63-2.05)

1.24 (0.62-2.25)

Past NCD diagnosis® (Yes)

0.75 (0.60-0.94)

0.76 (0.59-0.96)

Model 1: Unadjusted.
Model 2: Adjusted for all socio-demographic variables.

Model 3: Adjusted for all socio-demographic, interpersonal, and physical health variables.
?Individual variables for father and mother living in house not included in adjusted analyses.
*Individual variables for high BP, diabetes, heart attack, stroke not included in adjusted analyses.

eating as part of their daily lives. Likewise, odds of
believing healthy eating to be unimportant significantly
differed across various socio-demographic, interpersonal,
physical health indicators, and those who believed healthy
eating to be unimportant had significantly lower vegetable
and meat intake. As such, while contributors to dietary
behaviors are complex and personal prioritization of
healthy eating may only play a limited role (within the
context of select food groups), the findings signal the
potential for dietary health interventions that also
incorporate efforts at changing dietary attitudes
(particularly in the context of vegetable and meat
consumption) as part of multilayered approaches to
improving population health.

Similar to the current study, older age has both
quantitatively®' and qualitatively®? been associated with
positive attitudes towards healthy diets, including in
Asian settings.®® This association has been understood
through the significant presence of lifestyle-related
health conditions experienced by older adults and self-
imposed or provider-recommended dietary restrictions
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to mitigate NCD related concerns.®? However, one of the
studies in Taiwan among an entirely elderly population
observed that younger age groups had more positive
attitudes about general nutrition3*; this may suggest that
the association between older age and dietary attitudes
is not necessarily consistent across all older age groups.
Sex disparities have also been identified in past analysis
of dietary attitude data,*®3® including in Chinese
settings,'®” which corroborate the findings of this study.
Indeed, sex and the cultural and social forces driving
certain gender-based roles and behaviors have been
observed to play a prominent role in driving many health
disparities in China.?83° Therefore, with respect to both
age and sex, to address the disparities observed in
dietary attitudes among Chinese adults it is important to
consider the unique contextual factors underpinning the
mechanisms of this association. Indeed, as has been
done in other settings,® further qualitative or mixed-
methods research is needed to examine social, cultural,
or other reasons behind why age and sex may be
determinants of dietary attitudes to build on the findings
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Figure 1. Plant-based diet index (PDI) and China healthy eating index (CHEI) scores among Chinese adults by attitude towards
eating healthy.

Table 3. Adjusted linear regression analyses of plant-based diet index (PDI) and China healthy eating index (CHEI) scores
among Chinese adults by attitude towards eating healthy (Ref: eating a healthy diet is important).

PDI 0.83 (0.43-1.24) 0.30 (~0.09-0.69) 0.27 (~0.12-0.67)
hPDI 0.41 (0.02-0.80) 0.14 (~0.25-0.52) 0.14 (~0.25-0.53)
uPDI 1.22 (0.81-1.63) 0.36 (~0.03-0.75) 0.35 (~0.04-0.75)
CHEI -1.39 (=2.14-[-0.65]) -0.53 (-1.26-0.20) -0.50 (-1.24-0.23)

Model 1: Unadjusted.
Model 2: Adjusted for all socio-demographic variables.
Model 3: Adjusted for all socio-demographic, interpersonal, and physical health variables.

Table 4. Adjusted odds of above-median consumption of select food groups among Chinese adults by attitude towards eating
healthy (Ref: eating a healthy diet is important).

Vegetables 0.90 (0.72-1.11) 0.78 (0.63-0.97) 0.77 (0.62-0.96)
Refined grains 1.20 (0.97-1.49) 0.91 (0.72-1.14) 0.88 (0.70-1.11)
Meat 0.70 (0.56-0.87) 0.79 (0.63-0.98) 0.80 (0.63-1.00)
Eggs 0.96 (0.77-1.19) 1.06 (0.85-1.31) 1.05 (0.85-1.31)
Legumes 1.08 (0.88-1.34) 1.12 (0.90-1.39) 1.13(0.91-1.41)

Model 1: Unadjusted.
Model 2: Adjusted for all socio-demographic variables.
Model 3: Adjusted for all socio-demographic, interpersonal, and physical health variables.

of this study and better tailor lifestyle behavioral  disparities in education and regional disparities to meet
attentions. Educational attainment and residence type  broader population health goals in China.

(urban vs. rural) were observed to be the most significant Compared with married individuals, past research has
predictor of personal prioritization of healthy eating,  also observed single individuals to have more negative
which corroborates the past research highlighting their  dietary attitudes' and increased frequency of fast-food
connection with dietary attitudes?*#*4° and role in driving intake,*' although research in Chinese settings is notably
health disparities in China.'®® These socio-economic limited. Likewise, past evidence has found a strong
and regional disparities must also be considered in how  association between parental behaviors and attitudes in
health communication interventions are targeted, and  driving similar behavioral and attitudinal disparities with
also the important role of addressing structural respect to diet in children.*>** However, findings that
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personal prioritization of healthy eating was only
associated with living with both parents suggest that in
Chinese settings, the presence of living with only one
parent may not be a salient enough predictor of dietary
attitudes. Indeed, this evidence suggests that further
mixed-method research is warranted to examine the
specific mechanisms underpinning the role both marital
status and living with parents play in driving specific
dietary attitudes among Chinese adults. Importantly, other
types of interpersonal dynamics may also be involved in
dietary attitude formation and are worthy of further
exploration; in three-generation Chinese households for
example, grandparents have been observed to play key
roles in eating behaviors of children,** and thus, may hold
influence on dietary attitudes as well.

Moreover, despite limited quantitative® and qualitative
evidence® linking physical health with diet related
attitudes and behavioral motivations, past diagnosis of
different individual health conditions was not associated
with different odds of personal prioritization of healthy
diets. However, an association was observed with past
diagnosis of any of these health conditions (in combined
analyses), suggesting that NCD or overall health status,
in general, may be more salient predictor. Nonetheless,
further research among Chinese adults with hypertension,
diabetes, or other NCDs to assess drivers of dietary
attitudes and different reasons behind why diagnosis of
these NCDs may or may not be translating into changes
in dietary attitudes (along with changes in dietary
behaviors). Although attitudes towards healthy eating
have been operationalized in different ways, increased
intake of vegetables and breakfast cereal was associated
with negative attitudes towards healthy eating behaviors
in Ireland,™ while higher diet quality has been associated
with favorable attitudes towards healthy eating in France?*
and the United States.?® Although Fila and Smith observed
an association between positive attitudes and healthy
eating behaviors among Native American youth,*
behavior in this context was operationalized through self-
identified general eating behaviors. Although no adjusted
associations were observed in indicators of plant-based
or healthy dietary patterns in the current study, descriptive
analyses, indeed, suggested a slightly higher overall
healthy diet among those who believed eating healthy
diet to be important.

A surprising finding was that those who believed
eating a healthy diet to be unimportant had higher PDI
and hPDI scores. While a higher uPDI score may be
expected, a slightly higher PDI and hPDI suggest that
further critical examination between the healthy plant-
based diets and attitudes towards healthy eating is
warranted. These findings may be explained by the fact
that only specific types of healthy plant-based foods
may be linked to dietary attitudes among Chinese
adults (e.g. an association with vegetable intake was
observed, while no association with whole grain or
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legume intake was observed in disaggregated food
group analyses). Nonetheless, it is important to consider
the different implications of operationalizing behavior
through both specific nutritional data on dietary food
consumption and more general self-identified food
eating patterns (the latter of which may provide more
tangible insights into how attitudes influence the
consumption of specific foods).

A key finding of this study was that the intake of
vegetables and meat was found to be associated with
dietary attitudes. Although corroborating evidence from
Asian settings is limited, unlike the current study where
negative attitudes towards healthy diets was associated
with lower vegetable intake, evidence from a study carried
outinIreland observed negative attitudes to be associated
with increased vegetable intake."* Importantly, this
discrepancy may be explained with differences with
operationalizing vegetable consumption (the current
study using FFQ-based food intake data) and negative
dietary attitudes. However, it may also suggest that the
conceptualization of and attitudes towards what a ‘healthy
diet' entails in China may be in part centered around
vegetable and meat intake.

Nonetheless, the findings suggest that, for most key
food groups, attitudes towards health diets may not be
strongly associated with substantive differences in eating
behavior or that, unlike evidence in Western settings,'#24%
specific food consumption trends may be less driven by
personal attitudes towards healthy diets in China. This is
supported by the fact that in the current study, any
unadjusted associations identified between quintiles of
food group intake and personal prioritization of healthy
eating no longer existed when adjusted for socio-
demographic factors. Indeed, research studies into socio-
ecological factors involved in the food consumption
patterns displayed by Chinese adults have highlighted
uniqgue and complex interpersonal, food retail
environment-related, and socio-economic factors under
the backdrop of dramatic structural and behavioral
changes as a result of China’s nutrition transition.*6-48
These potential contributors to dietary patterns may play
a more salient role in China, although further research is
needed.

There are a number of limitations to this analysis
that must be acknowledged. First, due to the cross-
sectional study design, causality or temporality
between personal prioritization and the examined
independent variables could not be assessed. Given
the complexity of dietary attitudes, further research
may benefit from in-depth analyses of its association
with other indicators (such as food insecurity) to
expand the understanding of its multifaceted
determinants. Likewise, the mixed findings with eating
behavior variables suggest that further qualitative or
mixed-method research aimed at understanding the
different dimensions of dietary attitudes prevalent in
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China are warranted (particularly as it pertains to the
consumption of plant-based diets). Importantly, self-
indicating one’s perceived importance of healthy
eating may be subject to social desirability biases, with
no additional analogous or parallel dietary attitude
indicator in the dataset to compare findings; further
exploration of other rigorous indicators of dietary
attitudes (e.g. validated attitudinal scales) is warranted.

Moreover, although strength of the data was the
robust and large sample size of Chinese adults across
different regions and socio-economic levels, the limited
sample size of certain sub-groups (notably participants
with past diagnosis of NCDs as well as those living with
their parents) limited the power of analysis. Furthermore,
the study involved analysis of self-reported past
diagnosis of NCDs and, although the study did not aim
to provide nationwide prevalence on NCD outcomes,
this information may be different from other NCD
indicators (e.g. biomarkers). However, since dietary
attitudes are ultimately a personalized, subjective, and
dynamic set of values and opinions informed by one’s
knowledge and belief frameworks, the actual awareness
of information relevant to dietary attitudes (e.g. diagnosis
of an NCD) may be a more salient NCD variable in the
context of dietary attitudes than underlying biomarkers.
Nonetheless, future longitudinal assessments may
consider integrating clinical measures to assess any
distinct role such outcomes may play in the context of
dietary attitudes. Likewise, a comprehensive analysis of
interpersonal predictors could not be conducted due to
limited variety of variables in the dataset; further
research is warranted to examine both different
interpersonal relationships and the quality of these
relationships (e.g. family or parental social support) as
predictors of dietary attitudes. Finally, due to limitations
in the distribution of different food consumption
patterns, only a limited number of key food groups could
be examined to assess quintile-based associations with
personal prioritization of healthy diet; from these
preliminary findings, further research is warranted to
examine more diverse food groups and assess other
indicators of food behavior (such as food purchasing
and cooking behaviors).

This study provides some of the first substantive
insights into disparities in personal prioritization of
healthy eating (as a dietary attitude) in China, as well as
what association this prioritization has with food
consumption patterns. The key socio-demographic,
interpersonal, and physical health disparities identified
signal the need for more targeted health communication
or lifestyle behavioral interventions in China, as well as
for more in-depth mixed-method exploration for the
drivers of personal prioritization of healthy diets in
China. Moreover, public health professionals may
consider vegetable and meat intake as key dietary
behaviors with the potential for substantive behavior
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change in interventional efforts aimed at improving
attitudes towards healthy eating. Yet, the limited
associations observed with other food consumption
trends suggest a need to consider how specific dietary
attitudes translate into specific food behavior changes,
whether there are other contextual factors which
interact with this association more prominently in
Chinese settings, and further research (beyond the
food groups examined in this current study) on different
ways that dietary attitudes connect with dietary
behaviors in China is warranted.

ARTICLE INFORMATION
Received July 20, 2021; accepted October 31, 2021.

Affiliations

'Department of Social and Behavioral Sciences, School of Global Public Health,
New York University, New York, NY, USA; ?School of Public Health, Zhejiang
University, Hangzhou, China

DECLARATIONS

Funding

This research uses data from China Health and Nutrition Survey (CHNS). We
thank the National Institute of Nutrition and Food Safety, China Center for
Disease Control and Prevention, Carolina Population Center, the University of
North Carolina at Chapel Hill, the NIH (RO1-HD30880, DK056350, and RO1-
HD38700) and the Fogarty International Center, NIH for financial support for the
CHNS data collection and analysis files from 1989 to 2006 and both parties plus
the China-Japan Friendship Hospital, Ministry of Health for support for CHNS
2009 and future surveys.

Conflicts of interest/Competing interests
None.

Authors’ contributions

SHA was involved in the study conceptualization, methodology, formal analysis,
and writing — original draft. YG was involved in the study methodology, formal
analysis, writing — review & editing. CY was involved in the study methodology and
writing — review & editing. RJD was involved in the study writing — review & editing
and supervision

Availability of data and material

Data used for analyses are publicly available (https://www.cpc.unc.edu/projects/
china)

Ethics approval

The survey methodology and data collection procedures were approved by the
Institutional Review Board of the University of North Carolina at Chapel Hill, NC,
USA and the National Institute for Nutrition and Health, Chinese Center for
Disease Control and Prevention, Beijing, China.

REFERENCES

1. WHO. Global strategy on diet, physical activity and health. 2020. Available from:
https://www.who.int/dietphysicalactivity/diet/en/ [cited 28 August 2020].

2. HuFB, Liu'Y, Willett WC. Preventing chronic diseases by promoting healthy diet
and lifestyle: public policy implications for China. Obes Rev. 2011;12(7):552-9.
doi: 10.1111/}.1467-789X.2011.00863.x

3. Huang Y, Wang H, Tian X, Changing diet quality in China during 2004-2011. Int
J Environ Res Public Health. 2016;14(1):13. doi: 10.3390/ijerph14010013

4. He Y, Li Y, Yang X et al. The dietary transition and its association with car-
diometabolic mortality among Chinese adults, 1982-2012: a cross-sectional

May 2022 8


https://www.cpc.unc.edu/projects/china
https://www.cpc.unc.edu/projects/china
https://www.who.int/dietphysicalactivity/diet/en/

Shahmir H. Ali et al.

population-based study. Lancet Diabetes Endocrinol. 2019;7(7):540-8. doi:
10.1016/52213-85687(19)30152-4

5. Eikenberry N, Smith C. Healthful eating: perceptions, motivations, barriers,
and promoters in low-income minnesota communities. J Am Diet Assoc.
2004;104(7):11568-61. doi: 10.1016/}jada.2004.04.023

6. Ashton LM, Hutchesson MJ, Rollo ME, Morgan PJ, Collins CE. Motivators
and barriers to engaging in healthy eating and physical activity. Am J Mens
Health. 2017;11(2):330-43.

7. Zou P. Facilitators and barriers to healthy eating in aged Chinese Canadians
with hypertension: a qualitative exploration. Nutrients. 2019;11(1):111. doi:
10.3390/nu11010111

8. McDermott MS, Oliver M, Simnadis T, et al. The theory of planned behaviour
and dietary patterns: a systematic review and meta-analysis. Prevent Med.
2015;81:160-6. doi: 10.1016/}.ypmed.2015.08.020

9. Hackman CL, Knowlden AP. Theory of reasoned action and theory of
planned behavior-based dietary interventions in adolescents and young
adults: A systematic review. Adolesc Health Med Ther. 2014;5:101. doi:
10.2147/AHMT.S56207

10. Fishbein M, Ajzen |. Belief, Attitude, Intention, and Behavior: An Introduction
to Theory and Research. Reading, MA: Addison-Wesley; 1975.

11. Ajzen |, Fishbein M, Heilbroner RL. Understanding attitudes and predicting
social behavior. Vol. 278. Englewood Cliffs, NJ: Prentice-Hall; 1980.

12.Kan MPH, Fabrigar LR. Theory of planned behavior. In: Zeigler-Hill V,
Shackelford TK, eds. Encyclopedia of personality and individual differences.
Cham: Springer International Publishing; 2017, pp. 1-8.

13. Liou D, Contento IR. Usefulness of psychosocial theory variables in explain-
ing fat-related dietary behavior in Chinese Americans: association with
degree of acculturation. J Nutr Educ. 2001;33(6):322-31. doi: 10.1016/
$1499-4046(06)60354-0

14, Hearty AP, McCarthy SN, Kearney JM, Gibney MJ. Relationship between
attitudes towards healthy eating and dietary behaviour, lifestyle and
demographic factors in a representative sample of Irish adults. Appetite.
2007;48(1):1-11. doi: 10.1016/j.appet.2006.03.329

15, Dibsdall LA, Lambert N, Bobbin RF, Frewer LJ. Low-income consumers’attitudes
and behaviour towards access, availability and motivation to eat fruit and vege-
tables. Public Health Nutr. 2003;6(2):159-68. doi: 10.1079/PHN2002412

16.Zhang J, Xu A-Q, Ma J-X, et al. Dietary sodium intake: knowledge, atti-
tudes and practices in Shandong Province, China, 2011. PLoS One.
2013;8(3):e58973. doi: 10.137 1/journal.pone.0058973

17.Yang Y, He D, Wei L, et al. Association between diet-related knowledge,
attitudes, behaviors, and self-rated health in Chinese adult residents: a pop-
ulation-based study. BMC Public Health. 2020;20(1):720. doi: 10.1186/
$12889-020-08896-y

18. Von Bothmer MIK, Fridlund B. Gender differences in health habits and in
motivation for a healthy lifestyle among Swedish university students. Nurs
Health Sci. 2005;7(2):107-18. doi: 10.1111/}.1442-2018.20056.00227.x

19. Niermann CYN, Kremers SPJ, Renner B, Woll A. Family health climate and
adolescents’ physical activity and healthy eating: a cross-sectional study with
mother-father-adolescent triads. PLoS One. 2015;10(11):e0143599. doi:
10.1371/journal.pone.0 143599

20. De Bourdeaudhuij |. Perceived family members’ influence on introducing

healthy food into the family. Health Educ Res. 1997;12(1):77-90. doi:
10.1093/her/12.1.77

. Morrison SA, Dashiff CJ, Vance DE. Role of parental autonomy support on

self-determination in influencing diet and exercise motivation in older ado-
lescents. Nurs Res Rev. 2013;3:77-85. doi: 10.2147/NRR.S43795

22.Chen J-L, Kennedy C. Family functioning, parenting style, and Chinese
children’s weight status. J Fam Nurs. 2004;10(2):262-79. doi:
10.1177/1074840704264021

23.Ma C, Zhou Y, Zhou W, Huang C. Evaluation of the effect of motivational
interviewing counselling on hypertension care. Patient Educ Counsel.
2014;95(2):231-7. doi: 10.1016/j.pec.2014.01.011

24.1é J, Dallongeville J, Wagner A, et al. Attitudes toward healthy eat-
ing: a mediator of the educational level-diet relationship. Eur J Clin Nutr.
2013;67(8):808—-14. doi: 10.1038/¢ejcn.2013.110

25. Graham DJ, Laska MN. Nutrition label use partially mediates the relationship
between attitude toward healthy eating and overall dietary quality among
college students. J Acad Nutr Diet. 2012;112(3):414-18. doi: 10.1016/j.
jada.2011.08.047

2

Journal of Asian Health. 2022;9:e202210

Personal Prioritization of Diet in China

26. Wang L, Wang Z, Ma Q, Fang G, Yang J. The development and reform of public
health in China from 1949 to 2019. Global Health. 2019;15(1):45. doi: 10.1186/
512992-019-0486-6

27. Popkin BM, Du S, Zhai F, Zhang B. Cohort profile: the China health and nutri-
tion survey — monitoring and understanding socio-economic and health change
in China, 1989-2011. Int J Epidemiol. 2010;39(6):1435-40. doi: 10.1093/ije/
dyp322

28. Yang Y, Wang G, Pan X. The 2002 Chinese food composition table. Beijing:
Medical Publishing House of Beijing University; 2002.

29, Satija A, Bhupathiraju SN, Spiegelman D, et al. Healthful and unhealthful plant-
based diets and the risk of coronary heart disease in U.S. adults. / Am Coll Cardiol.
2017;70(4):411-22. doi: 10.1016/jjacc.2017.06.047

30. Yuan YQ, Li F, Dong RH, et al. The development of a Chinese healthy eating
index and its application in the general population. Nutrients. 2017;9(9):977.
doi: 10.3390/nu9090977.

31. Girois SB, Kumanyika SK, Morabia A, Mauger E. A comparison of knowledge and
attitudes about diet and health among 35- to 75-year-old adults in the United
States and Geneva, Switzerland. Am J Public Health. 2001,91(3):418-24. doi:
10.21056/AJPH91.3418

32. Winter J, McNaughton S, Nowson C. Older adults’ attitudes to food and nutrition:
a qualitative study. J Aging Res Clin Pract. 2016;5(2):114-19. doi: 10.14283/
jarcp.2016.100

383. Lin W, Hang CM, Yang HC, Hung MH. 2005-2008 Nutrition and health survey in
Taiwan: the nutrition knowledge, attitude and behavior of 19-64 year old adults.
Asia Pac J Clin Nutr. 201 1;20(2):309-18.

34. Lin W, Lee YW. Nutrition knowledge, attitudes and dietary restriction behaviour of
Taiwanese elderly. Asia Pac J Clin Nutr. 2005;14(3):221-9.

35. Beardsworth A, Bryman A, Keil T, Goode J, Haslam C, Lancashire E. Women, men
and food: the significance of gender for nutritional attitudes and choices. Br Food
J.2002;104(7):470-91. doi: 10.1108/000707002104 18767

36. Alkazemi D. Gender differences in weight status, dietary habits, and health atti-
tudes among college students in Kuwait: a cross-sectional study. Nutr Health.
2019;25(2):75-84. doi: 10.1177/0260106018817410

37.Ul Haq |, Mariyam Z, Li M, et al. A comparative study of nutritional status,
knowledge attitude and practices (KAP) and dietary intake between interna-
tional and Chinese students in Nanjing, China. Int J Environ Res Public Health.
2018;15(9):1910. doi: 10.3390/ijerph15091910

38. Anson O, Sun S. Gender and health in rural China: evidence from HeBe:i province.
Soc Sci Med. 2002;55(6):1039-54. doi: 10.1016/50277-9536(01)00227-1

39. Zhang H, Bago d'Uva T, van Doorslaer E. The gender health gap in China:
a decomposition analysis. Econ Hum Biol. 2015;18:13-26. doi: 10.1016/j.
ehb.2015.03.001

40. Li C-P. Gender differences in nutrition knowledge, attitude, and practice among
elderly people. Int / Manag Econ Soc Sci. 2017;6(Special Issue):199-211.

. Dave UM, An LC, Jeffery RW, Ahluwalia JS. Relationship of attitudes toward
fast food and frequency of fast-food intake in adults. Obesity (Silver Spring).
2009;17(6):1164-70. doi: 10.1038/0by.2009.26

42, Scaglioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the
development of children eating behaviour. Br J Nutr. 2008,99(S1):522-5. doi:
10.1017/50007 11450889247 1

43. Dong F, Howard AG, Herring AH, et al. Parent—child associations for changes
in diet, screen time, and physical activity across two decades in modernizing
China: China Health and Nutrition Survey 1991-2009. Int J Behav Nutr Phys Act.
2016;13(1):118.doi: 10.1186/512966-016-0445z

44, Jingxiong J, Rosenqyist U, Huishan W, Greiner T, Guangli L, Sarkadi A. Influence
of grandparents on eating behaviors of young children in Chinese three-genera-
tion families. Appetite. 2007;48(3):377-83. doi: 10.1016/j.appet2006.10.004

45, Fila SA, Smith C. Applying the theory of planned behavior to healthy eating behav-
jors in urban native American youth. Int J Behav Nutr Phys Activ. 2006;3(1):11. doi:
10.1186/1479-5868-3-11

46. Popkin BM. Synthesis and implications: China’s nutrition transition in the context
of changes across other low- and middle-income countries. Obes Rev. 2014;15
Suppl 1(0 1):60-7. doi: 10.1111/0br.12120

47. Jussaume RA. Factors associated with modern urban Chinese food
consumption patterns. J  Contemp  China.  2001;10(27):219-32.  doi:
10.1080/106705601200457 15

48. Bhandari R, Smith FJ. Education and food consumption patterns in China: house-
hold analysis and policy implications. J Nutr Educ. 2000;32(4):214-24. doi:
10.1016/S0022-3182(00)70559-0

4

May 2022 9



