’m Check for updates

ISSN 1229-8565 (print) ISSN 2287-5190 (on-line)
22| A A}3| e A 35(1): 81~92, 2024
Korean ] Community Living Sci  35(1): 81~92, 2024
http://doi.org/10.7856/kjcls.2024.35.1.81

= 71471 oA €3 vk A EF HId9] A
A771(2016-2018) ZHAZFGARALE 0] L5}

she-Ee g -5 g

P
=]

= I = = = i = 1 = I = 2
ZASE AZgeetat vetely - ARt ARggsht 140 - 2AstL Aggeett 247

An Analysis of the Association between Serum Vitamin A Levels and
Anemia in Women of Reproductive Age in Korea:
Findings Based on the 7th Korea National Health and
Nutrition Examination Survey (2016-2018)
Hwa-Won Kim - Eun-Young Kwon" - Ji-Young Choi'?

Graduate Student, Dept. Food and Nutrition, Chosun University, Gwangju, Korea
Professor, Dept. Food Science and Nutrition, Kyungpook National University, Daegu, Korea”
Professor, Dept. Food and Nutrition, Chosun University, Gwangju, Korea®

ABSTRACT

In Korea, vitamin A intake is consistently diminishing, with less than 60% of the recommended
amount being consumed, as per the Korea National Health and Nutrition Examination Survey.
Vitamin A plays a crucial role in growth, vision, epithelial tissue differentiation, immunity,
red blood cell generation, and hematopoietic function, and has antioxidant effects. Adequate
vitamin A consumption is particularly vital, especially among children and women of reproductive
age in underdeveloped countries, where its deficiency can lead to a spectrum of health issues.
Despite existing studies on anemia-related nutrients in Korea, there is still insufficient research
on the association between vitamin A and anemia. This study aimed to investigate the correlation
between serum vitamin A levels and anemia in women aged 15-49 years, utilizing data from
the 7th Korea National Health and Nutrition Examination Survey (2016-2018). Upon analyzing
the data from 1,612 women, notable differences were observed in age, household income, health
insurance type, smoking experience, serum fat levels, hemoglobin levels, hematocrit levels, serum
vitamin A levels, and nutritional status. Age-specific analyses revealed additional variations
in education, smoking, drinking, height, weight, body mass index (BMI), obesity, serum triglyceride
levels, serum vitamin E levels, serum folate levels, and daily nutrient intake. Furthermore, an
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association of anemia with smoking (30-49 years), BMI (15-18 years), serum triglyceride
levels, hemoglobin levels, hematocrit levels, serum vitamin A levels, and serum vitamin
E levels (15-18 years) was demonstrated. Serum vitamin A displayed a negative relationship
with anemia, with an increased prevalence in the ‘subnormal range’. This pioneering study
in Korea explored the link and established a significant correlation between serum vitamin
A levels and anemia in women of reproductive age. Even after adjusting for various factors,
diminished serum vitamin A levels were associated with an elevated risk of anemia. These
findings offer valuable insights for formulating guidelines on vitamin A intake and serve
as foundational data for anemia prevention and treatment. Continuous research and targeted
interventions are imperative to enhance vitamin A intake to mitigate anemia prevalence.

Key words: women of reproductive age, serum vitamin A, Anemia, Korea National
Health and Nutrition Examination Survey(KNHANESVI), hemoglobin
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Korea National Health and

Nutrition Examination Survey 2016-2018
KNHANES VI(1) 2016 (n = 8,150)
KNHANES VI(2) 2017 (n = 8,127)
KNHANES VI(3) 2018 (n = 7,992)

(Total n = 24,269)

—b| Excluded : Age ¢ 14 or Age = 50 (n = 14,327) |

[ | Exclude : Gender of men (n = 2,019) |

Exclude : Missing of Sociodemographic Factors,

— Health Behavior Factors (n = 2,998)

— | Exclude : Missing of Anthropometric Factors (n = 27) |

Exclude : Missing of anemia data,
Missing of Vitamin A, Iron, Folate,
—» Hemoglobin data
Energy intake { 500kcal
or ) 5,000kcal (n = 3,229)

4 | Exclude : Pregnant or lactating women (n = 57) |

v

Final Analysis Subjects (n = 1,612)
Anemia (n = 230)
Non-Anemia (n = 1,382)

Fig. 1. Flow chart for the selection of subjects
for the study.
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Table 1. Sociodemographic and health behavior factors of anemia presence

Non—-Anemia Anemia Total

Variables (n=1.382) (n=230) (1=1.612) P-value
Sociodemographic factor
Age (years) <0.001
15-18 107( 8.4) 16( 8.3) 123( 8.4)
19-29 350(30.5) 32(16.4) 382(28.6)
30-49 925(61.0) 182(75.3) 1,107(62.9)
Household income level 0.036
Low 1170 9.9) 9( 3.5 126( 9.0)
Mid-low 329(24.4) 61(27.8) 390(24.8)
Mid~-high 455(32.5) 83(33.6) 538(32.7)
High 481(33.2) 77(35.1) 558(33.5)
Living area 0.327
Urban 1,207(87.9) 205(90.4) 1,412(88.2)
Rural 175(12.1) 25( 9.6) 200(11.8)
Health insurance 0.032
Self-employee, national health insurance 329(24.9) 43(16.9) 372(23.8)
Employee, national health insurance 1,013(72.0) 183(81.1) 1,196(73.3)
Medical aid program 40( 3.0) 4( 2.0 44( 2.9)
Education 0.282
< Elementary 26( 1.9) 4( 1.3) 30( 1.8)
Middle school 115( 9.0) 13( 6.1) 128( 8.6)
High school 503(36.3) 79(33.2) 582(35.9)
> University 738(52.8) 134(59.4) 872(53.7)
Health behavior factors
Smoking status 0.043
Yes 223(16.4) 22(10.5) 245(15.6)
No 1,159(83.6) 208(89.5) 1,367(84.4)
Alcohol status 0.974
Yes 1,271(91.6) 209(91.7) 1,480(91.6)
No 111( 8.4) 21( 8.3) 132( 8.4)
Stress perception 0.527
Very high 94( 7.3) 12( 4.9) 106( 7.0)
High 399(29.2) 58(27.0) 457(28.9)
Low 752(53.5) 132(57.0) 884(54.0)
Very low 137(10.0) 28(11.2) 165(10.1)

Defined as Anemia (Hgb<12), Non-Anemia (Hgb>12) levels of Hemoglobin (Hgb(g/dL). The P-value was
analyzed by the chi—square test for categorical variables. Data were represented n (%) about representative of
the entire Korean population.
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Table 2. Anthropometric factors associated with anemia

Variables Non-Anemia Anemia Total P—value
(n=1382) (n=230) (n=1612)
Anthropometric factors
Height (cm)? 16092 + 0.17  161.15 + 039 16103 + 021 0.586
Weight (kg)” 5855 + 0.32 57.96 + 0.72 5826 + 0.39 0.455
BMI (kg/m?)? 22.60 = 0.11 22.31 = 0.27 2246 + 0.14 0.321
Obesity ? 0.985
Underweight 98( 7.2) 14( 6.9) 112( 7.2)
Normal weight 983(71.7) 162(72.1) 1,145(71.8)
Overweight 301(21.1) 54(21.1) 355(21.1)
Serum triglycerides level (mg/dL)” 97.78 + 2.10 85.08 + 2.95 91.43 + 1.80 <0.001
Hemoglobin level (g/dL)” 13.36 + 0.02 11.02 £ 0.07 12.19 + 0.03 0.000
Hematocrit level (%)Y 41.16 = 0.07 35.65 = 0.17 38.40 = 0.09 0.000
Serum vitamin A level (mg/L)? 0.42 = 0.00 0.37 £ 0.01 0.40 £+ 0.00 <0.001
Serum vitamin A level? 0.024
Subnormal range 177(12.1) 55(19.1) 232(13.1)
Normal range 1,149(84.0) 171(78.8) 1,320(83.3)
Supernormal range 56( 3.9) 40 2.1) 60( 3.7)
Serum vitamin E level (mg/mL)Y 12.36 = 0.14 12.29 + 0.34 12.33 + 0.18 0.845
Serum folate level (ng/mL)" 7.49 £ 0.11 7.40 £ 0.27 7.45 £ 0.14 0.747

Defined as underweight (BMI<18.5), Normal weight (18.5<BMI<25.0), Overweight (BMI>25.0) levels of Body
Mass Index (BMl[kg/m®]) over the age of 19 years.
Defined as underweight (weight by age<5™), Overweight (BMI by age>95"), otherwise Normal weight levels for

ages 2—18 years.

Defined as Anemia (Hgb<12), Non—Anemia (Hgb>12) levels of Hemoglobin (Hgb(g/dL).
Defined as subnormal range (Serum vitamin A level <0.30), Normal range (0.30<Serum vitamin A level<0.70),

supernormal range (Serum vitamin A level>0.70) levels of Serum vitamin A level(mg/L) over the age of 19 years.

Defined as subnormal range (Serum vitamin A level <0.26), Normal range (0.26<Serum vitamin A level<0.72),

supernormal range (Serum vitamin A level>0.72) levels of Serum vitamin A level(mg/L) for ages 12-18 years.

P-value was analyzed by a t—test for continuous variables and the chi—square test for categorical variables.

YData were represented by Means
Means +

SE representative of the entire Korean population.

SE (Bonferroni multiple comparisons: Different letters indicate significant differences(a<b).

YData were represented n (%) representative of the entire Korean population.
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Table 3. Daily nutrient intake

Variables Non-Anemia Anemia Total P—value
(n=1382) (n=230) (n=1612)

Daily nutrient intake
Energy (kcal/day) 1,756.11 + 23.96 1,786.34 + 55.46 1,771.22 + 30.15 0.618
Carbohydrates (g/day) 255.08 = 3.30 266.59 + 7.86 260.84 + 4.25 0.178
Protein (g/day) 65.00 = 1.03 64.38 = 2.44 64.69 + 1.32 0.817
Fat (g/day) 46.55 = 1.02 4577 + 231 46.16 = 1.26 0.758
Fe (mg/day) 10.16 =+ 0.18 10.98 + 0.49 10.57 =+ 0.26 0.117
Vitamin A (xzgRAE/day) 347.03 = 9.29 345.02 + 20.25 346.02 + 11.14 0.928
Folate (xgDFE/day) 263.61 £ 4.30 283.60 + 12.43 27361 £ 6.58 0.129

Defined as Anemia (Hgb<12), Non-Anemia (Hgb>12) levels of Hemoglobin (Hgb [g/dL]); Fe: Iron; RAE:

retinol activity equivalents; DFE: dietary folate equivalent

Nutrient intake is the sum of all foods and nutrients taken by individuals in a day.

p-value was analyzed by t—test for continuous variables.

Data were represented by Means * SE representative of the entire Korean population.

Means + SE (Bonferroni multiple comparisons: Different letters indicate significant differences(a<b).
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ol A9 WH $WEO| G84%OR=1684,  wWol A9 HAMSE 27l5o) Het wE 4
95% CI=1.115-2.542) 493k Z715t90m(p 8ol F7lske Aeo] Lehget. whel, ¥3 ujet
<0.05), Model 2014 @% wlEhel A $0] W A SFo] HAESl dHl sl 2ol

YRS o] YA gk o] Ae- ¥ /Y 49 ZE ModelolA 918 F¥E°] T4stie
£9| 83.0%(0OR=1.830, 95% CI=1.200-2.791) U A2 o7 §olgt AgLe Qiqich
25 7189 tHp<0.01). Model 3014 & 2 7 23 24 HlEY A =3 RE

<
% vl A S=o] WAL tiH] A m ol AT/gol ‘zl‘zit}(p<0.05). E35] @4 gt
o] A9 wd [HEC] 84.3%(OR=1.843, 9 A o] AT diHl S vk o
95% Cl=1.195-2.842) R-olotAl S7FetH 2= (p 3% 918 /4 %Ol 68.4% FootA S7FstuLe
<0.05), Model 491Xz &% H]ebzl A S50 o, BHSE 7Rl wet o 95.0% S7Fst
AR OT tH]| ‘AAPHQ] uuF o] AL ¥ig S %

£°] 94.5%(OR=1.945, 95% Cl=1.265-2.990) =9|9] EH eyl A 27 WIE 9 A &
So5H Z715+AeH(p<0.01). Model 5914 & dH AY AFoAE FoFF Aol Harxof
%4 vl A S=o] AL diH] A ot HIEE 7R17] o4(15-4941)2 dide =
TF 9] 42 ¥l frE0] 95.0%OR=1.950, 95% gk AFolA thsF 2AAE IHRA A} v
CI=1.266-3.003) F-<l5tA 71t tHp<0.01). A Z2¥E ¥VgTs Fgt o)zt gigloyt
g vehl A 0] FAHS div] HAEY (OR=1.13, 95% CI=0.77-1.66, p=0.529), &
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Table 4. Association of anemia and serum vitamin A levels

Model 1 Model 2 Model 3 Model 4 Model 5
[OR (95% CD] [OR (95% CID] [OR (95% CID] [OR (95% CI] [OR (95% CI)]

Serum vitamin A level

Variables

Subnormal range 1.684 1.830 1.843 1.945 1.950
(1.115-2.542) (1.200-2.791) (1.195-2.842) (1.265-2.990) (1.266-3.003)
Normal range reference reference reference reference reference
Supernormal range 0.567 0.530 0.575 0.617 0.614
(0.186-1.727) (0.175-1.608) (0.190-1.739) (0.203-1.871) (0.202-1.865)
P-value 0.023 0.008 0.011 0.005 0.005

p-value was analyzed by Logistic Regression Analysis.

Defined as Anemia (Hgb<12), Non-Anemia (Hgb>12) levels of Hemoglobin (Hgb(g/dL).

Defined as subnormal range (Serum vitamin A level<0.30), Normal range (0.30<Serum vitamin A level<0.70),
supernormal range (Serum vitamin A level>0.70) levels of Serum vitamin A level (mg/L) over the age of 19
years.

Defined as subnormal range (Serum vitamin A level<0.26), Normal range (0.26<Serum vitamin A level<0.72),
supernormal range (Serum vitamin A level>0.72) levels of Serum vitamin A level (mg/L) for ages 12-18 years.
Model 1: Unadjusted.

Model 2: Adjusted for age.

Model 3: Adjusted for age and alcohol status, smoking status, and stress perception.
Model 4: Adjusted for age, alcohol status, smoking status, stress perception, and household income level,
education.

Model 5: Adjusted for age, alcohol status, smoking status, stress perception, household income level, education,
and Obesity status.
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AR F9 Al AATHOR=2.91, 95%
CI=2.02-4.19, p<0.001)(Nguyen et al. 2015).
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