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Background. The decline in vaccination coverage aggravated during the COVID-19 pandemic has led to increased vaccine-preventable diseases morbidity. Under the circumstances immunization monitoring according to medical records allows us to reveal any isues in preventive vaccination and increase preventive measures efficacy. Objective. The aim of the study is to examine the immunization and vaccination coverage of children in Moscow according to the national and regional immunization schedules. Methods. Cross sectional comparative study was based on examination of 600 medical records of children: group 1 — children aged from 6 months to 11 months and 29 days; group 2 — from 2 years to 4 years 11 months and 29 days; group 3 — from 6 years to 8 years 11 months and 29 days; group 4 — from 14 years to 15 years 11 months and 29 days. Results. BCG-M immunization rates in all age groups were 97.4% and higher. High immunization level was noted among adolescents against measles, rubella, and parotitis — 97.3%, hepatitis B — 95.3%, viral poliomyelitis in children 6-8 years old — 88.7%, and 14-15 years old — 98.7%. The overall immunization level against other infections is low: against pertussis, diphtheria, tetanus — 64.5%, pneumococcal disease — 42.3%, hemophilic infection type b — 29.5%, rotavirus infection — 26.1%, influenza — 23.8%, varicella — 6.2%, hepatitis A — 4.2%, meningococcal infection — 3.9%. Conclusion. Vaccination coverage against tuberculosis among children of all ages in Moscow reaches almost 100%. High level of immunization and vaccination coverage was established in adolescents against hepatitis B, measles, rubella, and parotitis; vaccination rates against these infections in young children were characterized as insufficient. However, immunization and vaccination coverage against all infections from the national immunization schedule are statistically significantly higher than similar levels from 2018-2019, before COVID-19 pandemic.
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Table 1. Criteria of the completed vaccination for children according to the national immunization schedule [2]
	Infections
	Age groups 
(total number of doses in vaccination history)

	
	6–11 months
	2–4 years
	6–8 years
	14–15 years

	Tuberculosis
	1
	1
	1
	1

	Hepatitis B
	3
	3
	3
	3

	Pertussis, diphtheria, tetanus
	3
	4
	5
	6

	Poliomyelitis
	3
	5
	6
	5*

	Hemophilic infection type b
	3
	4
	4
	4

	Measles, rubella, parotitis
	1
	1
	2
	2

	Pneumococcal disease
	2
	3
	3
	3

	Influenza**
	1–2
	2–5
	6–9
	≥ 10


Note. <*> — according to changes in the national immunization schedule dated 06.12.2021 [2]; <**> — vaccination is annual, thus the number of vaccine doses  should correspond to the age, that is, child at the age of 2 years has 2-3 vaccinations, by the age of 3 years has 3-4 vaccinations against influenza, etc.

Table 2. Criteria of the completed vaccination for children according to the regional immunization schedule in Moscow [18]
	Infections
	Age groups 
(total number of doses in vaccination history)

	
	6–11 months
	2–4 years
	6–8 years
	14–15 years

	Rotavirus infection
	3
	3
	3
	3

	Meningococcal disease
	2
	2
	2
	2

	Varicella
	2
	2
	2
	2

	Hepatitis A
	–
	2
	2
	2

	SARS-CoV-2 coronavirus infection
	–
	–
	–
	2

	Human papilloma virus
	–
	–
	–
	2



Table 3. Immunization and vaccination coverage of children (n=600) in Moscow in 2023-2024 according to the national immunization schedule [3]
	Infections
	Indicators
	Total, n (%)
	Age groups, n (%)
	p*

	
	
	
	6–11 months
	2–4 years
	6–8 years
	14–15 years
	

	Tuberculosis
	Immunization
	586 (97,7)
	147 (98)
	146 (97,4)
	146 (97,4)
	147 (98)
	0,999

	
	Coverage
	586 (97,7)
	147 (98)
	146 (97,4)
	146 (97,4)
	147 (98)
	0,999

	Hepatitis B
	Immunization
	487 (81,1)
	76 (50,7)
	131 (88,6)
	137 (91,4)
	143 (95,3)
	< 0,001

	
	Coverage
	588 (98)
	146 (97,3)
	148 (98,6)
	146 (97,4)
	148 (98,6)
	0,715

	Pertussis, diphtheria, tetanus
	Immunization
	387 (64,5)
	86 (57,3)
	121 (80,6)
	90 (60)
	90 (60)
	< 0,001

	
	Coverage
	588 (98)
	141 (94)
	148 (98,6)
	150 (100)
	149 (99,3)
	0,001

	Poliomyelitis
	Immunization
	473 (78,8)
	86 (57,3)
	106 (70,6)
	133 (88,7)
	148 (98,7)
	< 0,001

	
	Coverage
	588 (98)
	141 (94)
	148 (98,6)
	149 (99,3)
	150 (100)
	0,001

	Hemophilic infection type b
	Immunization
	177 (29,5)
	61 (40,6)
	73 (48,6)
	39 (26,0)
	5 (3,3)
	< 0,001

	
	Coverage
	365 (60,9)
	140 (93,3)
	140 (93,3)
	69 (46,0)
	16 (10,9)
	< 0,001

	Measles, rubella, parotitis
	Immunization
	404 (89,8)
	0 (0)
	142 (94,7)
	116 (77,3)
	146 (97,3)
	< 0,001

	
	Coverage
	591 (98)
	0 (0)
	142 (94,7)
	149 (99,3)
	150 (100)
	< 0,001

	Pneumococcal disease
	Immunization
	254 (42,3)
	107 (71,3)
	94 (62,6)
	51 (34,0)
	2 (1,3)
	< 0,001

	
	Coverage
	413 (68,9)
	136 (90,7)
	130 (86,6)
	127 (84,7)
	20 (13,3)
	< 0,001

	Influenza
	Immunization
	143 (23,8)
	32 (21,3)
	50 (33,3)
	54 (36,0)
	7 (4,7)
	< 0,001

	
	Coverage
	391 (65,2)
	32 (21,3)
	93 (62)
	125 (83,3)
	141 (94)
	< 0,001


Note. <1> — immunization in the group of 14-15-year-olds was considered complete at the administration of five vaccine doses; <2> — vaccination against measles, rubella, and parotitis was performed from the age of 12 months, so the group of 6-11 months was not considered. <*> — calculated via Pearson's χ2 test.

Table 4. Immunization and vaccination coverage of children (n=600) in Moscow in 2023-2024 according to the regional immunization schedule
	Infections
	Indicators
	Total, n (%)
	Age groups, n (%)
	p*

	
	
	
	6–11 months
	2–4 years
	6–8 years
	14–15 years
	

	Rotavirus infection
	Immunization
	157 (26,1)
	106 (70,6)
	46 (30,7)
	5 (3,3)
	0 (0)
	< 0,001

	
	Coverage
	204 (34)
	123 (82)
	71 (47,4)
	10 (6,6)
	0 (0)
	< 0,001

	Meningococcal disease
	Immunization
	23 (3,9)
	0 (0)
	18 (12)
	4 (2,7)
	1 (0,6)
	< 0,001

	
	Coverage
	226 (37,7)
	1 (0,7)
	102 (68)
	106 (70,7)
	17 (11,3)
	< 0,001

	Varicella
	Immunization
	37 (6,2)
	0 (0)
	17 (11,3)
	16 (10,7)
	4 (2,6)
	< 0,001

	
	Coverage
	76 (12,7)
	0 (0)
	24 (16)
	22 (14,7)
	30 (19)
	< 0,001

	Hepatitis A
	Immunization
	25 (4,2)
	0 (0)
	5 (3,3)
	16 (10,7)
	4 (2,7)
	< 0,001

	
	Coverage
	49 (8,2)
	0 (0)
	15 (10)
	29 (19,4)
	5 (3,4)
	< 0,001

	SARS-CoV-2 coronavirus infection
	Immunization
	1 (0,7)
	0 (0)
	0 (0)
	0 (0)
	1 (0,7)
	0,392

	
	Coverage
	1 (0,7)
	0 (0)
	0 (0)
	0 (0)
	1 (0,7)
	0,392

	Human papilloma virus
	Immunization
	49 (33)
	0 (0)
	0 (0)
	0 (0)
	49 (32,7)
	< 0,001

	
	Coverage
	54 (36)
	0 (0)
	0 (0)
	0 (0)
	54 (36)
	< 0,001

	Tick-borne encephalitis
	Immunization
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1,000

	
	Coverage
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1,000


Note. <1> — immunization only among children over 12 years of age; <2> — immunization only among girls older than 9 years. <*> — calculated via Pearson's χ2 test.

Table 5. Сравнение привитости и охвата иммунизацией в соответствии с НКПП детей в 2018–2019 гг. (n = 618) [1] и 2023–2024 гг. (n = 600)
	Infections
	Indicators
	Group 2018-2019, n (%)
	Group 2023–2024, n (%)
	Delta (95% CI)
	p*

	Tuberculosis
	Immunization
	587 (95,0)
	586 (97,7)
	2,7 (0,6–4,8)
	0,013 

	
	Coverage
	587 (95,0)
	586 (97,7)
	2,7 (0,6–4,8)
	0,013

	Hepatitis B
	Immunization
	459 (74,3)
	487 (81,1)
	6,8 (2,1–11,5)
	0,005

	
	Coverage
	551 (89,2)
	588 (98)
	8,8 (6,1–11,5)
	< 0,001

	Pneumococcal disease
	Immunization
	197 (31,9)
	254 (42,3)
	10,4 (5,0–15,8)
	< 0,001

	
	Coverage
	290 (46,9)
	413 (68,8)
	21,9 (16,5–27,3)
	< 0,001

	Pertussis, diphtheria, tetanus
	Immunization
	259 (41,9)
	387 (64,5)
	22,6 (17,1–28,1)
	< 0,001

	
	Coverage
	532 (86,1)
	588 (98)
	11,9 (8,9–14,9)
	< 0,001

	Poliomyelitis
	Immunization
	289 (46,8)
	473 (78,8)
	32,0 (26,8–37,2)
	< 0,001

	
	Coverage
	540 (87,4)
	588 (98)
	10,6 (7,7–13,5)
	< 0,001

	Measles, rubella, parotitis
	Immunization
	352 (69,3)
	404 (89,8)
	20,5 (15,8–25,2)
	< 0,001

	
	Coverage
	433 (85,2)
	441 (98)
	12,8 (-1,6 - 8,5)
	0,205

	Influenza
	Immunization
	27 (4,4)
	143 (23,8)
	19,4 (15,9–22,9)
	< 0,001

	
	Coverage
	126 (20,4)
	391 (65,2)
	44,8 (39,7–49,9)
	< 0,001


Note. CI (ДИ) — confidence interval.


RESEARCH LIMITATIONS
The limitation of this study is the inability to evaluate the sample representativeness as the data selection was performed due to the availability of medical records in the register of electronic medical documents of medical facilities in Moscow. It should also be noted that the assessment of documented immunization does not always reflect actual immunization of childldren population, since it is impossible to exclude mistaken records, or on the contrary, uncounted but performed vaccinations, for example, in commercial medical centers [1, 27]. The documented immunization does not considere individual features of post-vaccination immune response and, therefore, it is impossible to conclude about real protection of the studied children's population in Moscow. Moreover, data from children living not only in Moscow, but also in the Moscow region were used in the cohort of children cited for comparison in the study conducted in 2018-2019, it could also affect the results.
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