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Background. The prevalence of vitamin D deficiency in children by their geographic latitude of residence requires follow-up study. This is crucial for implementation of preventive measures that can reduce the risk of developing pathological conditions associated with vitamin D deficiency. Objective. The aim of the study is to study the vitamin D supplementation of 7-8 years old children living in different geographical latitudes of one subject of Russian Federation. Methods. The study included relatively healthy children living in three geographical areas (northern — 52°, central — 50°, southern — 48°) of one region (Khabarovsk Krai). Vitamin D supplementation was evaluated by 25(OH)D serum concentration via enzyme-linked immunosorbent assay. Vitamin D insufficiency was diagnosed at 25(OH)D concentration of 21-30 ng/ml, deficiency — 10-20 ng/ml, severe deficiency — < 10 ng/ml; optimal 25(OH)D concentration was considered as 30-100 ng/ml. Results. The increase in prevalence of vitamin D deficiency and insufficiency has been revealed with gradual increase from southern (57%) to central (73%) and northern (83%) geographic areas in 7-8 years old children living in the same region. The prevalence of vitamin D deficiency and insufficiency (25(OH)D ≤ 30 ng/mL) among children living in the northern geographic area was greater by 3.8-fold (95% confidence interval 1.2-12.7) then among peers living in the southern areas. Conclusion. One factor affecting 25(OH)D serum concentration in children of this region is the insolation level determined by the geographical latitude of residence. The 4°N difference is significant in determining vitamin D status in residents of relatively high latitudes. Further studies of factors associated with 25(OH)D concentration in children living in different latitudes are required (insolation level, number of sunny days per year, food and household characteristics in families). 
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Fig. Territorial zoning of Khabarovsk Krai (17 municipal districts in total) and geographical location of all administrative centers included in the study
Table 1. Demographic characteristics of children groups living in different geographical areas of Khabarovsk Krai
	Indicators
	Geographical Area
	р

(df = 2)

	
	Southern (48ºN), n = 30
	Central (50°N), n = 30
	Northern (52°N), n = 30
	

	Age, abs. (%)
· 7 years
· 8 years
	14 (47)

16 (53)
	19 (63)
11 (37)
	17 (57)
13 (43)
	0,426

	Gender (male), abs. (%)
	18 (60)
	16 (53)
	20 (67)
	0,574

	Annual hours of sunshine *
	2200–2400
	2000–2200
	1800–2000
	–


Note. <*> — data from the National Atlas of Russia (https://nationalatlas.ru/tom2/152.html).
Table 2. Vitamin D supplementation of 7-8 years old children living in different geographical areas of Khabarovsk Krai
	Indicators
	Geographical Area
	p

(df = 6)



	
	Southern (48ºN), n = 30
	Central (50°N), n = 30
	Northern (52°N), n = 30
	

	25(OH)D concentration, ng/ml
	25,8 (15,9; 34,7)
	21,8 (15,3; 32,6)
	14,9 (11,2; 23,9)
	0,018

	Vitamin D supplementation, abs. (%)*
· severe deficiency

· deficiency
· insufficiency 

· sufficient supplementation
	5 (17)

6 (20)

6 (20)

13 (43)
	1 (3)

13 (43)

8 (27)

8 (27)
	6 (20)

14 (46)

5 (17)

5 (17)
	0,075



Note. <*> — Vitamin D supplementation in children was determined by 25(OH)D serum concentration; severe deficiency of Vitamin D was at 25(OH)D concentration < 10 ng/ml, deficiency — 10–20 ng/ml, insufficiency — 21–30 ng/ml, sufficient level — > 30 ng/ml.
RESEARCH LIMITATIONS
The study sample is limited to relatively healthy 7-8 years old children. Vitamin D supplementation of children of other age groups with consideration of their geographical areas of residence requires additional studies. Moreover, this study does not include children who permanently lived in other municipal districts of the Khabarovsk Krai (in the same latitudes) and in settlements of Far North territories (54-60ºN) during the study. It was linked to limited transport accessibility and low population density. The study sample size was also limited, thus, it also could complicate extrapolation of the results on general population of 7-8 years old children living in that region.
The analysis of 25(OH)D serum concentration in children was carried during the fall. Data from winter-spring period could show higher prevalence of vitamin D deficiency due to lower insolation. The study did not analyze the dietary characteristics of children according to their place of residence. Thus, living in a large city is characterized by unhealthy and irregular nutrition of children that can be associated with poor marketing and advertising, ultra-processed foods, as well as free access to fast food. Whereas food supply in rural population is dominated by locally produced products. Consequently, nutrition as a factor affecting vitamin D status requires further study.
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