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Abstract: Objective: To understand the vitamin levels in pregnant women and its influencing factors and provide a basis for
formulating scientific and reasonable vitamin supplement plans for pregnant women. Methods: Pregnant women with a
pregnancy period of 12 weeks to 36 weeks in Baoding area were selected as the research subjects using the random sampling
method. The sample size is estimated to be 5,000 people, and the diversity of the research subjects, such as age, education
level, pregnancy, etc., were recorded through a survey. The content of the survey included the personal information of the
research subjects, pregnancy conditions, eating habits, vitamin supplements taken, etc. At the same time, blood tests were
carried out on the research subjects to detect indicators such as vitamin levels. Results: The results of serum measurement
showed that the vitamin A level of pregnant women was 0.38 + 0.12 mg/L, the vitamin E level was 13.51 + 3.17 mg/L, and
the vitamin D level was 17.82 + 4.18 ng/L; the level of vitamin A of pregnant women in the first trimester was significantly
lower than those in the second and third trimesters, and the level of vitamin E of pregnant women in second trimester was
significantly higher than those in the first and third trimesters, with statistically significant differences (P < 0.05). The rate of
vitamin A deficiency in the early stage was significantly higher than that in the middle and late stages of pregnancy, (P <
0.05); vitamin D deficiency existed in all pregnant women. Conclusion: Pregnant women should maintain a reasonable diet
and eat more vitamin-rich foods, such as vegetables, fruits, etc.; besides, pregnant women should take vitamin supplements
under the guidance of doctors or professionals according to their own conditions; moreover, the publicity and education for

pregnant women should be improved with more emphasis on vitamin supplementation.
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1. Introduction

Vitamin A, vitamin D, and vitamin E are three essential vitamins for the human body. Vitamin A is closely
related to human growth and health, and is an important part of human cells and tissue. Vitamin D mainly
regulates calcium and phosphorus metabolism and prevents osteoporosis. Vitamin E has important
physiological functions for the human body, which is mainly on promoting the synthesis of sex hormones
and maintaining fertility. Pregnant women are in a special physiological state that requires large amounts
of various nutrients. The nutritional status of pregnant women not only affects the growth and intellectual
development of the fetus, but also directly affects the health of mothers, infants, and young children 21, The
World Health Organization (WHO) stipulates that pregnant women should consume at least the following
four vitamins and minerals: vitamin A, vitamin D, vitamin E and folic acid 2. Based on China’s national
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conditions, we carried out a survey on pregnant women in the first trimester (13-27 weeks of pregnancy),
second trimester (28-40 weeks of pregnancy), and third trimester of pregnancy (41-50 weeks of pregnancy)
in Baoding and their lactation period. The serum vitamin A, vitamin D and vitamin E levels of pregnant
women were monitored in order to understand the nutritional status and trends of the Chinese population
during pregnancy, and provide a basis for formulating nutritional interventions for pregnant and lying in
women.

2. Materials and methods

2.1. Research subject

5000 pregnant women in Baoding, aged 20-50, were selected as the research subjects by cluster random
sampling method.

Inclusion criteria: (i) pregnant women admitted to the hospital during the investigation period,
including pregnant women in the first, second, and third trimesters; (ii) no high-risk score; (iii) checked for
accurate gestational weeks, no history of miscarriage in early pregnancy, and has normal glucose tolerance;
(iv) those without medical or surgical complications, excluding cholestasis; (iv) able provide the basic
information required for the study and are willing to be followed-up until they are discharged after delivery.

Exclusion criteria: (i) pregnant women who did not receive routine prenatal care during the follow-up
period; (ii) lost to follow-up during the study; (iii) did not arrive at the delivery site for delivery; (iv) patients
who were considered unsuitable for the trial by the researchers; (v) those with heart, liver, lung, kidney,
and other important organ diseases and benign tumors (ovarian cysts, uterine fibroids) during pregnancy.

2.2. Methods

Cluster random sampling method was used to select pregnant women from 28 weeks of pregnancy to 3
months after delivery in Baoding area. The content of the survey included basic personal information, diet
during pregnancy, weight gain during pregnancy, check-up during pregnancy, delivery method, and
condition during delivery. All pregnant women underwent blood tests, including routine blood tests, a full
set of biochemical tests, routine urine tests, and trace element test. Blood samples were tested for serum
vitamin A, vitamin D, and vitamin E levels using an automatic biochemical analyzer. Serum vitamin A was
detected by enzyme-linked immunoassay, and the concentration was determined by a microplate reader.
The kit was provided by Brigham & Welch, USA; serum vitamin D was detected by chemiluminescence,
and the concentration was determined by a chemiluminescence analyzer, and the kit was provided by
Brigham & Welch, USA; serum vitamin E was determined by colorimetry.

2.3. Statistical analysis
The survey data was analyzed using SPSS software, including descriptive statistical analysis, t-test, chi-
square test, and other methods were also used for data mining and variable correlation analysis.

3. Results

3.1. Analysis of serum vitamin A, vitamin E, and vitamin D in pregnant women

The blood test results showed that the average serum vitamin A of pregnant women was 0.38 + 0.12 mg/L,
the average serum vitamin E was 13.51 + 3.17 mg/L, and the average serum vitamin D level was 17.82 +
4.18 ng/L.

3.2. Comparison of serum vitamin A, vitamin E and vitamin D levels of pregnant women in different
pregnancy periods
The serum vitamin A in early pregnancy was significantly lower than that in the second and third trimesters,
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and the level of vitamin E in the second trimester was significantly higher than that in the first and third
trimesters (P < 0.05), as shown in Table 1.

Table 1. Comparison of serum vitamin A, vitamin E and vitamin D levels of pregnant women in different
pregnancy periods (mean £ SD)

Group Number of cases  Vitamin A (mg/L)  Vitamin E (mg/L) Vitamin D (ng/L)
First trimester (< 12 weeks) 1625 0.35+0.12 12.25+2.74 17.75+4.25
Mid-term (13-27 weeks) 1825 0.42+0.13 15.36 + 3.01 18.49 +5.11
Third trimester (> 27 weeks) 1550 0.46 £0.12 11.02 + 2.86 1751+ 451

3.3. Comparison of serum vitamin A, vitamin E and vitamin D levels between pregnant women of
different ages

There was no significant difference between the serum vitamin A, vitamin E, and serum vitamin D among
pregnant women of different ages (P > 0.05), as shown in Table 2.

Table 2. Comparison of serum vitamin A, vitamin E, and vitamin D levels in pregnant women of different
ages (mean = SD)

Group Number of cases Vitamin A (mg/L) Vitamin E (mg /L) Vitamin D (ng/L)
< 25 years old 475 0.38 £+0.11 11.20+ 0.56 17.46 £ 3.15
25-30 years old 2175 0.39+0.12 11.56 + 0.94 17.96 + 3.26
31-35 years old 1300 0.37+£0.15 11.06+0.6 8 17.55+3.73
> 35 years old 1050 0.38+0.12 11.18+0.65 18.76 + 3.58

Note: There was no statistical significance in any pairwise comparison within the group.

3.4. Comparison of abnormal rates of serum vitamin A, vitamin E and vitamin D in different
pregnancy periods

The rate of serum vitamin A deficiency of pregnant women was 19.00%, and the rate of excess serum
vitamin A accounted for 0.50%. Among them, the vitamin A deficiency rate in the first trimester was
significantly higher than that in the second and third trimesters (P < 0.05); the overall rate of vitamin E
abnormalities was 8.50%, with the rate of deficiency being 0.50%, and the rate of excess vitamin E was
8.00%; meanwhile, the overall rate of serum vitamin D abnormalities was 62.00%. There was no significant
difference in the abnormalities of serum vitamin E and vitamin D between pregnant women in different
pregnancy periods (P > 0.05), as shown in Table 3.

Table 3. Comparison of abnormal rates of serum vitamin A, vitamin E and vitamin D in different pregnancy
periods (n [%])

Group Number Vitamin A Vitamin E Vitamin D

of cases  Deficiency Excessive Deficiency Excessive Deficiency  Excessive
Early pregnancy 1625 475 (29.23) 0 0 150 (9.23) 975 (60.00) 0
Second trimester 1825 275 (15.07) 0 0 150 (8.22) 1075 (58.90) 0
Third trimester 1550 200 (12.90) 25 (1.61) 25 (1.61) 100 (6.45) 975 (62.90) 0
Total 5000 38 (19.00) 25 (0.50) 25 (0.50) 400 (8.00) 3100 (62.00) 0

Note: P < 0.05 compared to the first trimester.
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3.5. Comparison of abnormal rates of serum vitamin A, vitamin E, and vitamin D between pregnant
women of different ages

There was no significant difference in the abnormal levels of serum vitamin A, vitamin E and vitamin D
among pregnant women of different ages (P > 0.05), as shown in Table 4.

Table 4. Comparison of abnormal rates of serum vitamin A, vitamin E and vitamin D between pregnant
women of different ages (n [%])

Number Vitamin A Vitamin E Vitamin D
Group of cases Deficiency Excessive  Deficiency  Excessive Deficiency Excessive
< 25 years old 475 75 (15.79) 0 0 25 (5.26) 300 (63.16) 0
25-30 years old 2175 400 (18.39) 25 (1.15) 25 (1.15) 125 (5.75)  1325(60.92) 0
31-35 years old 1300 275 (21.15) 0 0 150 (11.54) 825 (62.26) 0
> 35 years old 1050 200 (19.05) 0 0 100 (9.52) 650 (61.90) 0
Total 5000 950 (19.00) 25 (0.50) 25 (0.50) 400 (8.00) 3100 (62.00) 0

Note: There is no statistical significance in the comparison within the group.

4. Discussion

Vitamins A, D, and E are important substances for human growth and reproduction. They have antioxidant
properties and participate in processes such as hematopoiesis, bone growth, immunity, and anti-infection,
and play an important role in maintaining normal physiological functions and structures of the human body.
Vitamin A cannot be synthesized in the human body and is mainly taken in through diet; vitamin D can
promote the absorption of calcium in the small intestine and promote bone growth and development;
vitamin E has an important impact on immune function, cardiovascular, and cerebrovascular diseases, etc.
Vitamins A, D, and E are all fat-soluble substances and are commonly found in animal foods. Pregnant
women are a special population, and the content of vitamins A, D, and E in the body will change during
pregnancy. Studies have shown that serum vitamin A levels in pregnant women fluctuate to a certain extent
in the first and middle trimesters of pregnancy, but decrease in the second and third trimesters after delivery,
and return to pre-pregnancy levels after delivery. Meanwhile, the serum vitamin D level of pregnant women
will also change with the pregnancy cycle.

Studies have shown that due to changes in the endocrine system of pregnant women, the body’s
demand for vitamins increases and it is prone to deficiency. Maternal vitamin A, vitamin D, and vitamin E
levels are closely related to fetal development B1. Currently, the issues of vitamin A, vitamin D, and vitamin
E deficiencies still exist among pregnant women in our country. The results of this study show that the
serum vitamin A and vitamin D levels of pregnant women in Baoding area are lower than the recommended
intake in the “Reference Intakes of Dietary Nutrients for Chinese Residents” (2013 edition), and the level
of vitamin E in pregnant women is related to diet, exercise, and living environment. Therefore, it is
necessary to strengthen the publicity and education of nutritional knowledge for pregnant women, and eat
more foods rich in vitamin E during pregnancy.

This study shows that the vitamin A, vitamin D and vitamin E levels of the population in Baoding area
are generally low, and there are certain differences among different age groups. Besides, the level of vitamin
E decreased with the progress of pregnancy, which was consistent with the results of other studies [“©l.
Pregnant women with poor nutritional status is prone to gestational diabetes, hypertensive disorders of
pregnancy, low birth weight, premature birth, and other related diseases ["1°l. Therefore, pregnant women
should eat more foods that are rich in vitamins A, D, and E, such as carrots, green leafy vegetables, and
other vegetables rich in carotene; animal liver, egg yolk, fish and other foods rich in vitamin D; milk and
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dairy products and other foods rich in vitamin E. However, pregnant women require a huge amount of folic
acid, and it is recommended that they take folic acid tablets. There are some limitations to this study, such
as small sample size and incomplete baseline data, which may affect the reliability and comparability of
the results. Therefore, further studies with a larger sample size, multi-centered are needed, and prospective
studies should also be carried out to comprehensively and objectively evaluate the vitamin A, vitamin D,
and vitamin E levels of the population in Baoding.
Based on our results, the following recommendations are made:
(i) The nutritional status should be evaluated before pregnancy. If the nutritional status is poor, dietary
adjustment or vitamin A, vitamin D, and vitamin E supplementation can be prescribed to improve the
nutritional status before pregnancy.

(if) Pregnant women should receive nutritional guidance in accordance with the WHO-recommended health
care guidelines during pregnancy and receive nutritional consultation and assessment at least once
before pregnancy. Besides, pregnant women should be encouraged to carry out outdoor activities and
have balanced diet.

(iii) For pregnant women with good nutritional status, in addition to paying attention to health care during
pregnancy, outdoor activities should also be increased to increase vitamin D levels; for pregnant women
with poor nutritional status, timely intervention should be performed to reduce anemia and gestational
diabetes and other complications.

5. Conclusion

In conclusion, pregnant women should have a balanced diet and take in more vitamin-rich foods, such as
vegetables and fruits. Besides, they should take vitamin supplements under the guidance of doctors or
professionals. Lastly, the publicity and education for pregnant women should be strengthened to improve
the awareness of vitamin supplementation.
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