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Abstract: A balanced diet is essential to achieve and maintain good health. In this study, we assessed
diet quality of middle aged and elderly people based on Chinese Diet Balance Index-07 (DBI-07) and
explored the associations between DBI-07 and anemia. Data analyzed for this study was from the
2010–2012 National Nutrition and Health Survey in Yunnan province, southwest China (n = 738,
aged 50–77 years). Dietary recalls over there consecutive days were done in a face-to-face interview.
The scores of DBI-07 for each component and three DBI-07 indicators ((Lower Bound Score (LBS),
Higher Bound Score (HBS), Diet Quality Distance (DQD)) were calculated according to compliance
with the Dietary Guidelines for Chinese residents. Hemoglobin (Hb) concentration was determined
using the cyanmethemoglobin method. Univariate and multivariate linear regression models were
used to explore the associations between DBI-07 indicators and anemia, as well as scores of DBI-07
components and Hb level. The sample included 336 men and 402 women. Inadequate intakes
of vegetables, fruits, dairy, soybean, eggs, fish and excessive intakes of cereals, meat, cooking oil,
salt were both common. 91.3% of the participants had moderate or high levels of inadequate
food intake, while 37.7% had moderate or high levels of excessive food intake. The mean Hb was
14.2 ± 1.7 g/dL, with a prevalence of anemia of 13.0%. Subjects with high LBS and DQD were more
likely to be anemic (all p < 0.05). After adjustment for potential confounders, there were positive
correlations between Hb level and the intakes of vegetables and soybean (βvegetables = 1.04, p < 0.01;
βsoybean = 0.82, p = 0.04). In conclusion, dietary imbalance and anemia are common in middle aged
and elderly population in southwest China and inadequate intakes of vegetables and soybean may
increase the risk of anemia.
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1. Introduction

Anemia remains a major public health concern globally [1]. Anemia is defined as a Hemoglobin
(Hb) concentration below the established cut-off levels and thus a reduction in oxygen-carrying
ability [2]. In the elderly population, anemia has been correlated with reduced quality of life, increased
mortality and higher risk of cardiovascular diseases [3–6]. In the 2010–2012 China National Nutrition
and Health Survey, the prevalence of anemia in older Chinese people was 12.6% [7]. As a result of
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increasing life expectancy and declining fertility rates, China is experiencing an ongoing aging process.
It is estimated that one in four people will be 60 years and over by 2035 [8]. Therefore, preventing
anemia and improving the health among middle aged and elderly in China is an urgent need of
the hour.

Poor nutrition has been identified as the main cause of anemia [9]. People with iron
deficiency anemia frequently show micronutrient deficiencies (especially iron, folate, zinc, Vitamin
A and D) [10,11]. Following rapid economic and social development, animal food consumption in
Chinese population increased from 117 g/day in 1992 to 162.4 g/day in 2010–2012 and correspondingly
the prevalence of anemia actually declined from 20.7% to 9.7% [7,12,13]. Despite this increased animal
food consumption, anemia remains high in certain economically well-developed regions in China [14].
Shi et al. found that inadequate riboflavin intake was associated with increased risk of anemia in
Chinese adults [15]. Ha et al. reported that high consumption of iron can cause copper-deficiency
anemia in rats [16]. These findings highlight the complex effects of micronutrients on anemia that
require further investigation. Moreover, some important covariates like total energy intake and physical
activity are seldom considered in studies of diet and anemia [17,18]. Traditional nutritional analyses
which merely focus on individual nutrients or foods, has limitations to interpret the associations
between diet intake and anemia. For example, in a study of Chinese elderly population, red meat
consumption was identified as a risk factor for anemia, which should have been a protective factor for
anemia [19].

Recent nutritional studies have shifted towards examining diet-diseases associations using
overall diet rather than focusing on individual foods or nutrients [20,21]. Based on current nutrition
knowledge, several diet quality indices have been developed to evaluate the healthfulness of individual
diets. For instance, the Healthy Eating Index (HEI) aims to assess dietary pattern and diet changes in
the US population [22]. The Mediterranean Diet Score (MDS) has been used to estimate population
adherence to the traditional Mediterranean Diet which shows a protective effect on chronic diseases [23].
The Chinese Dietary Balance Index-07 (DBI-07) was designed to evaluate under and over nutrition
which have been identified as important risks for the rise of Non-Communicable Diseases (NCDs) in
the Chinese population [24]. The validity of DBI-07 has been widely verified in assessing diet quality
among subgroups in China [25]. Recent studies have explored the associations between DBI-07 and
health indicators like metabolic syndrome and bone mineral density [26,27].

In this study, we evaluated diet quality using DBI-07 among middle aged and elderly people in
southwest China, which is a less developed region with a high prevalence of anemia [13]. In addition,
we examined the associations between scores of DBI-07 and anemia, as well as Hb level.

2. Materials and Methods

2.1. Study Design

Data used in this study were obtained from the 2010–2012 China National Nutrition and Health
Survey in Yunnan Province, southwest China. Participants were recruited from two urban districts and
four rural counties using a stratified cluster sampling method. From each of the six counties/districts,
which are at different levels of economic development, three townships were randomly selected.
Next, two villages were randomly selected from each township and 30 households were randomly
selected from each village. All members aged 2 years or over in the households were invited to
participate, with a response rate of 96.0%. Altogether, 778 participants aged 50 years or over completed
the survey. 40 participants were excluded since they reported to be on a prescribed diet (14 subjects) or
having serious illnesses (26 subjects). The final sample analyzed for this paper was 738 participants.

The ethical approval was obtained from the Institutional Review Board at China Centers for
Disease Control and Prevention (2013–2018). Before administrating the survey, signed informed
consent was obtained from all the participants.
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2.2. Dietary Data Collection

Diet was assessed with 24 h recalls and a household food inventory over three consecutive days
(including two weekdays and one weekend day). Every household member aged 2 or over was
asked to report all food consumed, whether at home or away from home. With food picture and
model aids, trained interviewers recorded the types and the amounts of food consumed at each meal
via face to face interview. Condiments (such as salt, sauce and etc.) and cooking oils consumption at
the household level were measured by the changes in a household food inventory over the period.
Individual consumptions of cooking oil and salt were computed according to per capita consumption
in each household and then adjusted by individual energy intake.

Data of alcohol consumption was derived from the lifestyle survey. Participants were inquired
the drinking frequency and quantity of alcoholic beverages (such as high alcohol liquor, low alcohol
liquor, wine, beer and etc.) in the past 12 months. Alcohol in each alcoholic beverage was converted
following DBI-07 criteria [24] and then summed to calculate average alcohol consumption per day.
After carefully reviewed, dietary data was summed by food group classifications correspond with the
Chinese Food Composition Table for further analysis [28].

2.3. Dietary Balance Index-07

DBI-07 has been devised to assess diet quality in the Chinese population. DBI-07 comprises seven
components from ‘the Dietary Guidelines for Chinese residents,’ including: (1) cereals; (2) vegetables
and fruits; (3) milk and dairy products, soybean and soybean products; (4) Animal food; (5) condiments
and alcoholic beverage; (6) Diet variety; (7) drinking water. A score of 0 for each DBI-07 component
indicates meeting the recommended intake amounts. Positive scores (range 0–12) were used to assess
excessive intake levels of alcoholic beverages and condiments, which the guidelines recommended
consuming in a “reduced” or “limited” amount. Similarly, negative scores (range −12–0) were used
to assess inadequate intake levels of vegetables and fruits, dairy and soybeans, dietary diversity and
drinking water, which the guidelines recommended that people should consumed in a “sufficient”
or “plenty” amount. Moreover, both positive and negative scores were used to evaluate the intake
levels of cereals (−12–12) and animal food (−12–8), which the guidelines recommend consuming in an
“appropriate” amount. In considering the difference of nutrient requirements in energy consumption,
the scoring of cereals, vegetables, fruits, dairy, soybean, animal food and cooking oil is based on
seven energy intake levels. The intakes of 12 identified food subgroups are used to assess the diet
variety component of DBI-07. These food subgroups were (1) rice and products; (2) wheat and
products; (3) corn, coarse grains and products, starchy roots and products; (4) dark-colored vegetables;
(5) light-colored vegetables; (6) fruits; (7) soybean and products; (8) milk and dairy products; (9) red
meat and products; (10) poultry and game; (11) egg; (12) fish and shellfish. A score of 0 is assigned to a
food subgroup if the intake reached or exceeded the lowest recommended intake. Else, a score of −1 is
assigned. The lowest recommended intake is 5 g for soybean and products and 25 g for other 11 food
subgroups. The score of diet variety component ranges from −12 to 0 [24,29,30]. Scoring details of
DBI-07 can be found in Table S1.

Based on the scores for each DBI-07 component, there indicators of diet quality are calculated.
Higher Bound Score (HBS), the indicator for excessive food intake, is calculated by adding all the
positive scores. Lower Bound Score (LBS), the indicator for inadequate food intake, is computed by
adding all the negative scores. Diet Quality Distance (DQD), the indicator of imbalanced food intake,
is calculated by the absolute values of both positive and negative scores. Data on water consumption
was not available in the survey and therefore, the component of ‘drinking water’ was not assessed in
this study. Therefore, the lower and upper bound of HBS, LBS and DQD were: −72 to 44, 0 to 32, 0 to
60 and 0 to 72, respectively. Each indicator is further divided into five levels to reflect diet quality for
simplicity. They are “no problem” (a score of 0), “almost no problem” (less than 20% of the total score),
“low level” (between 20% and 40% of the total score), “moderate level” (between 40% and 60% of
the total score) and “high level” (greater than 60% of the total score) [24,29,30]. Contribution rates
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were calculated by dividing total scores of each DBI-07 component respectively by total scores of LBS,
HBS and DQD, to measure the effect of each food subgroup intakes on diet quality.

2.4. Blood Sample, Hb Measurement and Criteria of Anemia

Six milliliter venous blood was collected from each participant using EDTA-containing
vacuum tubes. Hemoglobin concentration was determined by the cyanmethemoglobin method.
All local laboratory technicians have participated in a national training and passed a qualifying
examination. In field examination, one quality control sample was tested in every 30 samples to
ensure quality control. The residential elevation above sea level (altitude) for each township was
obtained from Google Earth Software (Google Inc., Mountain View, CA, USA). Hb concentrations for
the diagnosis of anemia was <13 g/L for men and <12 g/dL for women, all Hb values were adjusted
for altitude and smoking behaviors (derived from the lifestyle survey) [31].

2.5. Other Variables

Height and weight were measured without shoes and heavy clothes, by trained local health
workers. Body Mass Index (BMI) was computed as measured weight (in kilogram) divided by
measured height in meter squared. The BMI cut-off points for Chinese adults were used to determine
underweight (BMI < 18.5 kg/m2), normal weight (BMI 18.5–23.9 kg/m2) and overweight and obesity
(BMI ≥ 24.0 kg/m2) [32]. Age groups were divided into two categories (50–59 and 60–77 years).
Place of residence was determined by the sampling location (rural/urban). Education level was
allocated into two categories (middle school or higher/primary school or lower). Household income
in the last year was classified into two levels (0–10,000 RMB/person and 10,000–20,000 RMB/person).

2.6. Statistical Analysis

Numeric variables which normally distributed (e.g., the DBI-07 score for each component and
the three DBI-07 indicators) were given as mean ± standard deviation (SD). Categorical variables
(e.g., sex, age groups and the prevalence of anemia) were given as a percentage (%). Univariate and
multivariate linear regression models were used to examine the associations between DBI-07 indicators
and socio-demographic predictors, as well as anemia. Multivariate linear regression models were used
to evaluate the associations between DBI-07 scores for each component and Hb level. All analyses
were performed with SAS 9.4 (SAS Institute, Cary, NC, USA) and statistical significance was set at
p < 0.05.

3. Results

Table 1 shows the socio-demographic characteristics of the participants. There were 738
participants in this study (336 men and 402 women). The mean age was 61.6 ± 8.3 years. 58.1% of
the participants were from rural areas and nearly 70% had primary education or no formal education.
Approximately 10% of the participants were underweight (BMI < 18.5 kg/m2). The overall prevalence
of anemia was 13.0% (12.2% in men and 13.7% in women).

Table 1. Socio-demographic characteristics of the participants.

Men Women Overall

N 336 402 738
Mean age in years (X ± SD) 62.2 ± 8.6 61.1 ± 8.1 61.6 ± 8.3
Age groups (%)
50–59 48.2 53.7 45.5
60–77 51.8 46.3 54.5
Place of residence (%)
Urban 41.1 42.5 41.9
Rural 58.9 57.5 58.1
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Table 1. Cont.

Men Women Overall

Education level (%)
Primary school or lower 62.8 74.9 69.4
Middle school or higher 37.2 25.1 30.6
Income in Yuan/person (%)
0–10,000 64.3 68.4 66.5
10,000–20,000 35.7 31.6 33.5
BMI, kg/m2 (%)
15.7–18.4 11.6 9.7 10.6
18.5–23.9 51.2 41.5 45.9
24.0–33.6 37.2 48.8 43.5
Anemia (%) 12.2 13.7 13.0

Table 3 shows the scores for the DBI-07 components and the percentage of participants with
each score. Excessive cereals, meat, oil and salt intakes were common, with 84.9%, 47.4%, 57.2% and
58.0% of the participants being given a positive score. In contrast, inadequate intakes of vegetables
and fruits, dairy and soybean, fish and eggs were also common, with nearly 80–99% of the participants
being given a negative score. Diet variety was very poor in the participants, with all participants in the
negative range. Most participants drank alcoholic beverages appropriately.

Table 2 presents the distribution of DBI indicators among the participants. The distribution of
LBS indicates that 24.9% of the participants had high level of inadequate food intake. The distribution
of LBS indicates that 4.5% of the participants had high level of excessive food intake. According to the
distribution of DQD, the indicator of imbalanced food intake, more than half (54.7%) of people had
high level of imbalanced food intake. The mean scores for LBS, HBS and DQD were 32.5, 11.5 and
44.1, respectively.

Table 2. Distribution of DBI-07 indicators among the participants.

Indicator Range
Mean
(SD)

Distribution of Diet Quality (%)

No Problem Almost No
Problem Low Level Moderate

Level
High
Level

Inadequate intake LBS 0–60 32.5 (5.8) 0 0 8.7 66.4 24.9

Excessive intake HBS 0–32 11.5 (4.6) 0.4 17.8 44.2 33.2 4.5

Overall imbalance DQD 0–72 44.1 (7.1) 0 0 2.9 42.4 54.7

The contribution rates of DBI-07 components to LBS, HBS and DQD were presented in Table 4.
The top three contributors to LBS were diet variety, dairy and fruits. The top contributor to HBS was
cereals. The top three contributors to DQD were diet variety, cereals and dairy.
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Table 3. Scores for the DBI-07 components and the percentage of the participants with each score.

Score Cereals
Vegetables and Fruits Dairy and Soybean Animal Food Oil and Condiments Diet

VarietyVegetables Fruits Dairy Soybean Meat Fish Egg Oil Salt Alcohol

(−12)–(−11) 0.1 0.7
(−10)–(−9) 0.4 12.8
(−8)–(−7) 0.4 49.1
(−6)–(−5) 0.3 0.8 68.7 93.4 59.9 30.5
(−4)–(−3) 2.3 42.0 21.1 4.2 31.0 12.2 91.7 58.5 6.2
(−2)–(−1) 3.7 37.9 6.8 2.3 5.6 9.4 3.7 18.6 0.7

0 8.0 19.2 3.4 0.5 3.5 31.0 4.6 14.6 45.8 42.0 96.8 0
1–2 12.2 20.3 21.0 37.5 2.3
3–4 15.2 27.1 33.2 20.5 0.9
5–6 20.8
7–8 17.5

9–10 7.9
11–12 6.3

Mean score 6.2 −2.5 −5.1 −5.8 −4.9 0.8 −3.7 −2.5 1.7 1.6 0.1 −6.9
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Table 4. Contribution rates of DBI-07 components to LBS, HBS and DQD.

LBS (%) HBS (%) DQD (%)

Diet variety 21.1 Cereals 56.9 Diet variety 15.8
Dairy 17.7 Meat 13.2 Cereals 15.5
Fruits 15.7 Oil 15.5 Dairy 13.2

Soybean 15.2 Salt 13.9 Fruit 11.7
Fish 11.4 Alcohol 0.6 Soybean 11.3
Egg 8.3 Fish 8.5

Vegetables 7.6 Egg 5.7
Meat 2.1 Vegetables 5.7

Cereals 0.8 Meat 5.0
Oil 4.0
Salt 3.6

Alcohol 0.1

Note: DBI-07 components are presented in descending order according to their contribution rates to LBS,
HBS and DQD.

Table 5 shows the DBI-07 indicators by predictors. People living in rural areas, of lesser educational
qualifications, of lower income, being underweight and having anemia had a higher LBS score (p < 0.05).
People living in rural areas, males and aged 50–59 years had a higher HBS score (p < 0.05). DQD scores
were higher among people living in rural areas, of lesser education, of lower income, being underweight
and anemic (p < 0.05).

Table 5. DBI-07 indicators by predictors.

LBS p HBS p DQD p
Mean (SD) Mean (SD) Mean (SD)

Sex
Men 32.4 (5.9) 0.59 12.1 (4.6) <0.01 44.5 (7.2) 0.17

Women 32.6 (5.7) 11.1 (4.6) 43.7 (7.1)
Age groups

50–59 32.6 (5.0) 0.70 12.0 (4.8) <0.01 44.6 (6.6) 0.06
60–77 32.5 (6.5) 11.1 (4.4) 43.8 (7.6)

Place of
residence

Urban 29.8 (6.4) <0.01 10.6 (5.4) <0.01 40.5 (7.0) <0.01
Rural 34.5 (4.3) 12.2 (3.8) 46.7 (6.0)

Education
level

Primary or
lower 33.8 (4.9) <0.01 11.7 (4.4) 0.08 45.5 (6.4) <0.01

Middle or
higher 29.6 (6.6) 11.1 (4.9) 40.7 (7.5)

Income in
Yuan/person

0–10,000 33.6 (5.0) <0.01 11.4 (4.5) 0.37 45.1 (6.6) <0.01
10,000–20,000 30.3 (6.5) 11.7 (4.8) 42.1 (7.8)

BMI
15.7–18.5 34.1 (3.9) <0.01 10.5 (4.7) 0.09 44.6 (5.1) <0.01
18.5–23.9 32.2 (5.9) 11.7 (4.4) 43.9 (7.3)
24.0–33.6 31.5 (5.8) 11.6 (4.7) 43.0 (7.3)
Anemia

Yes 33.7 (4.6) 0.03 12.3 (4.3) 0.10 46.0 (6.6) <0.01
No 32.3 (5.9) 11.4 (4.6) 43.8 (7.2)

Note: values in bold are statistically significant at the 0.05 level.
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Table 6 presents the multivariable linear regression models for Hb levels by DBI-07 components.
After adjustment for age, sex, BMI, education, income and place of residence, Hb level was positively
correlated with the DBI-07 components of vegetables and soybean intakes (βvegetables = 1.04, p < 0.01;
βsoybean = 0.82, p = 0.04).

Table 6. Multivariable linear regression models for Hb levels by DBI-07 components.

β p

Cereals −0.12 0.36
Vegetables and fruits Vegetables 1.04 0.01

Fruits 0.15 0.74
Dairy and soybean Dairy 0.98 0.19

Soybean 0.82 0.04
Animal food Meat −0.44 0.10

Fish 0.55 0.42
Egg 0.12 0.72

Condiments and alcohol Oil −0.26 0.48
Salt −0.25 0.57

Alcohol −0.42 0.78
Diet variety 0.16 0.79

Note: adjustment for age, sex, BMI, education, income and place of residence and values in bold are statistically
significant at the 0.05 level.

4. Discussion

The findings of this cross-sectional study can be summarized as follows. Firstly, diet imbalance
is common among middle aged and elderly people in southwest China, especially for those living
in rural, of lower education, of lower income. Secondly, people with anemia were more likely to be
inadequate intake of food (LBS) and imbalanced intake of food (DQD). Finally, Hb level was positively
correlated with the DBI-07 components of vegetables and soybean intakes.

Over the past 20 years, China has experienced an ongoing nutrition transition, which mainly
characterized by decreased cereals intake and increased oil and animal food intakes [33]. In contrast to
a previous study from the developed areas of China, middle aged and elderly people in southwest
China has a higher percentage of excessive cereals intake (84.9% vs. 50%) [30]. Meanwhile, coarse
grains consumptions have dropped quickly in Chinese population, which greatly reduced the intakes
of some important micronutrients like dietary fibers [34]. Excessive cereals intake and decreased
coarse grains consumption in their staple food is currently a common problem among Chinese people.
Moreover, nearly half of participants also reported moderate or high levels of excessive meat, oil and
salt intakes. Such high-fat, high energy-density dietary pattern has been identified as a main cause of
NCDs in China [35].

Our results also show that inadequate intakes of vegetables, fruits, dairy, soybean, fish and
egg were common in middle aged and elderly population. Over the past decade, consumptions
of vegetables and fruits have remained almost unchanged in China, which only meets half of the
recommendations [36]. In particular, dark-colored vegetables account for merely a third. The National
representative study shows that the consumptions of all animal foods except meat are far below the
recommendations [7]. For example, although the price of eggs has been constant, the consumption
of eggs only varied from 23.7 g in 2002 to 24.3 g in 2012 [33]. In contrast, the consumption of meat
had exceeded the recommendations in 2002 (79 g/day) and continued to increase to 89.7 g/day
in 2012, although the price have doubled in the ten years [33]. Those findings suggest that in addition
to economic factors, other factors like diet habits and nutrition knowledge are equally important
for following a healthy diet. Moreover, the consumption of dairy products in Chinese people was
24.7 g/day on average, only 10% of the recommendations [36]. Supply shortage of dairy products and
high prevalence of lactose intolerance are identified as two important factors for extremely low dairy
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consumptions among Chinese adults [37,38]. Therefore, boosting supply and providing other types of
dairy products (e.g., yogurt and cheese) may increase dairy consumption.

Previous studies have shown that diet quality is generally determined by socio-demographic
factors [39,40]. In this study, we found that high education and high income were protective factors
for inadequate food intake, while female gender and older age (>60 years) are protective factors for
excessive food intake. Our findings that urban residency is a protective factor for both inadequate food
intake and excessive food intake are consistent with a previous study in Shanghai [30]. One possible
explanation would be that food supply and accessibility, income and nutrition knowledge are better
for rural residents. These findings underscore the necessity of nutrition education in rural areas
of China. Moreover, we found that LBS scores and DQD scores were significantly higher in those
who were underweight. This finding indicates that diet imbalance (especially inadequate intake)
remains one of the most important nutritional problems among middle aged and elderly population in
southwest China. Our finding is also consistent with a national representative study which examined
the sensitivity of DBI-07 scores on BMI [29].

Adhering to evidence-based dietary guidelines is promising for elderly people to achieve and
maintain good health. However, the associations between dietary balance and anemia have rarely been
investigated, especially in elderly population. A previous study conducted among elderly women in
southwest China found that women with anemia usually had higher LBS [41]. In this study, there were
positive associations between the intakes of vegetables and soybean and Hb levels. Coincidently,
a healthy dietary pattern (which was negatively associated with anemia) identified by a posteriori
method was similarly characterized by high vegetable and soybean intakes [14]. For older Chinese
population, vegetables are the main sources of vitamin C (account for 80–90%), which can improve
the absorption of iron in diet [42]. A previous study observed that iron absorption was significantly
improved by consuming 25 mg Vitamin C twice daily in Mexico women [43]. However, according to
the data from the China Health and Nutrition Survey (CHNS), the intake of Vitamin C in rural elderly
population had decreased by 12 mg from 1991 to 2009 due to reduced vegetables consumption and
only 33.0% of the people met the recommendation of 100 mg/day [21]. A number of studies on diet
and anemia indicated that soy food intake was a protective factor in older Chinese population [19,44].
One possible reason is that soybean was rich in iron and which is highly absorbed [45]. Another possible
mechanism is that water-soluble soybean fiber can promote iron absorption and prevent anemia [46].
Moreover, soybean is a good and inexpensive source of protein. Because anemia in the older Chinese
population is usually associated with poor protein nutrition and low income, preventing anemia by
increasing the intakes of soybean and products might be a promising strategy [44,47]. The strength
of our study is that the scores of DBI-07 is based on different levels of energy consumption like HEI,
thus the potential confounding effect of total energy intake are appropriately controlled [48].

We acknowledge that this study has potential limitations. First, the cross-sectional nature of the
study restricts casual inference between dietary intakes and anemia. Second, dietary recalls over three
consecutive days are inadequate to assess dietary intakes over a long term. As Zhang et al. reported,
seasonal variations in dietary intakes are significant, even in economically well-developed areas of
China [30]. Third, the DBI-07 has been developed for general Chinese population, thus several extra
recommendations for elderly population in the guidelines are not included in the current DBI-07.
Forth, due to data limitation, other potential and non-nutritional causes of anemia (e.g., chronic kidney
disease, H pylori and parasite infections), have not involved and controlled in this study. Last but not
least, this analysis is only based on a sample of 768 adults aged 50–77 years from southwest China,
which limits the generalization of the findings.

5. Conclusions

In conclusion, imbalanced diet intake and anemia are common in middle aged and elderly
population in southwest China and inadequate intake of vegetables and soybeans may increase the
risk of anemia. Nevertheless, prospective studies are needed to explore possible mechanisms.
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Table S1: components of the Chinese dietary balance index-revised. Table S2: The Dietary Guidelines for Chinese
residence and the corresponding components for DBI-07. Table S3: elements of diet variety score.
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