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Background. The ratio of breasted children for more than six months increased from 33 to 40% in the period from 1991 to 2019 according to the Russian Federal State Statistics Service. This number has not changed in recent 12 years and remained on the level of 39–41%. Relatively low adherence to breastfeeding may be the consequence of the lack of training of future doctors in these issues. Objective. The aim of the study was to analyse the knowledge (and its dynamics over the past decade) of medical students, interns and residents on breastfeeding support and promotion in Russian Federation. Methods. We have conducted the survey among senior students, interns, and residents in 2009–2011 and 2018–2019. 8 medical universities participated in the study in 2009–2011, and 24 medical universities and one continuing education institute — in 2018–2019. Knowledge on breastfeeding support issues was estimated according to the results of future doctors' responses to the proposed questionnaires. Results. Sample of 2009–2011 has included 1088 students, interns, and residents, sample of 2018–2019 — 3694. There is still high level of mistakes in the breastfeeding issues due to the decline in knowledge of the WHO breastfeeding recommendations. The level of understanding of practical aspects has not changed significantly over the 10 years, and there is still a gap between theoretical knowledge and practice. Conclusion. The necessity to improve quality of future doctors training in breastfeeding issues is shown.
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RESULTS
Table 1. Question groups for estimation of future doctors’ knowledge
	Question groups
	Question numbering*

	General questions
	3, 32, 20

	Preparation of pregnant women for BF
	1, 2

	Support for BF woman
	33, 34

	Initial knowledge level
	15, 18, 11, 4, 5, 9, 10

	Wrong knowledge
	23, 8, 13

	Lactation physiology
	42, 43

	Optimal infant nutrition
	30, 31

	Supplemental feeding
	27, 19, 28, 29

	Practical aspects
	16, 21, 22

	WHO guidelines
	25, 26, 40

	Lactation stimulation
	12, 14

	Difficult questions**
	38, 7, 35, 36, 37, 39, 24, 41, 6, 17


Note. <*> — questions are numbered according to their order in the questionnaire (see annex); <**> — only for the sample of 2018–2019; BF — breastfeeding; WHO — World Health Organization.
Table 2. Geography of universities participating in the survey
	Town
	Sample of 2009–2011, n = 1088
	Sample of 2018–2019, n = 3694

	Krasnoyarsk
	356
	141

	Novosibirsk
	194
	126

	Barnaul
	172
	151

	Samara
	117
	75

	Nizhny Novgorod
	88
	98

	Chita
	n.p.
	432

	Saransk
	n.p.
	321

	Smolensk
	n.p.
	292

	Stavropol
	n.p.
	283

	Saint Petersburg
	n.p.
	260

	Krasnodar
	n.p.
	241

	Astrakhan
	n.p.
	213

	Ekaterinburg
	n.p.
	209

	Saratov
	n.p.
	159

	Arkhangelsk
	n.p.
	150

	Tyumen
	n.p.
	147

	Irkutsk
	n.p.
	141

	Kaliningrad
	n.p.
	116

	Yakutsk
	n.p.
	99

	Yevpatoria
	n.p.
	26

	Ryazan
	n.p.
	14

	Tomsk
	105
	n.p.

	Khabarovsk
	34
	n.p.

	Vladivostok
	15
	n.p.

	Novokuznetsk
	7
	n.p.


Note. n.p. — medical university did not participate in the survey.

Table 3. General characteristics of study samples
	Indicators
	Sample of 2009–2011, n = 1088
	Sample of 2018–2019, n = 3694
	p

	Gender (female), abs. (%)
	855 (80,1)
	2842/3613 (78,7)
	0,325

	Age, years
	23 (22; 24) (n = 978)
	24 (24; 25) (n = 3324)
	< 0,001

	Education, abs. (%):

· fifth-year students

· sixth-year students
· interns
· residents
	585 (53,8)

378 (34,7)

92 (8,5)

33 (3,0)
	1563 (42,3)

1989 (53,8)

0

142 (3,8)
	< 0,001

(df = 3)

	Department, abs. (%):

· pediatric
· general medicine
	706 (64,9)

382 (35,1)
	2818 (76,3)

876 (23,7)
	< 0,001

	Wanted to become, abs. (%):

· pediatricians
· obstetrician-gynecologist

· other specialties
	280 (25,7)

83 (7,6)

72 (66,6)
	1351 (36,6)

212 (5,7)

2131 (57,7)
	< 0,001

(df = 2)

	Children in the family*, abs. (%)
	116 (10,7)
	300 (8,1)
	0,009

	Children on BF**, abs. (%)
	89/90 (98,9)
	247/249 (99,2)
	0,789

	BF duration***, months
	9 (4; 12) (n = 89/90)
	10 (6; 12) (n = 228/249)
	0,280


Note. <*> — the interviewee has at least one child; <**> — values are calculated for respondents who provided information on the diet of their own children during infancy (breastfeeding, other); <***> — values are calculated according to the answers of female respondents who provided information on the nutrition duration of their own children during infancy; median values (25th and 75th percentiles) are presented for numerical (in months) responses; in other cases (disregarded in the description) respondents gave textual description of the duration of the BF; BF — breastfeeding.
Table 4. General questions of lactation and data sources on breastfeeding for pregnant women
	№
	Data sources
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	3
	Only a woman's desire is not enough for successful lactation
	585/1029 (56,9)
	2776/3558 (78,0)
	< 0,001

	32
	More information on BF is needed
	1017/1048 (97,0)
	3391/3621 (93,6)
	< 0,001

	20
	Acceptable lactation duration, months
	12,0 (12,0; 24,0) (960/996)*
	18,0 (12,0; 24,0) (2904/3170)*
	< 0,001

	1
	Pregnant women should be prepared for lactation
	1074/1077 (99,7)
	3661/3680 (99,5)
	0,450

	2
	Medical staff:
– pediatricians
– obstetrician-gynecologist
– nursing staff
– doctors of various specialties
– without mentioning the specialty
	876/1011 (86,6)

616/876 (70,3)

437/876 (49,9)

44/876 (5,0)

69/876 (7,9)

7/876 (0,8)
	3160/3498 (90,3)

2287/3160 (72,4)

971/3160 (30,7)

480/3160 (15,2)

287/3160 (9,1)

114/3160 (3,6)
	0,001

0,231

< 0,001

< 0,001

0,266

< 0,001

	2
	Public health facilities:
– maternity welfare centre
– maternity hospital
– children's outpatient clinic
	204/1053 (19,4)

163/204 (79,9)

47/204 (23,0)

19/204 (9,3)
	636/3498 (18,2)

392/636 (61,6)

157/636 (24,7)

133/636 (20,9)
	0,382

< 0,001

0,633

< 0,001

	2
	Training courses with support groups
	61/1011 (6,0)
	156/3498 (4,5)
	0,039

	2
	Trained specialists in the field of BF
	39/1011 (3,9)
	148/3498 (4,2)
	0,600


Note. Here and elsewhere (Tables 5–15) questions are numbered according to their order in the questionnaire; n/N is the ratio of respondents who reply in the affirmative (n) to the total number of respondents who answered question (N); <*> — 996 (91.5%) and 3,170 (85.8%) of respondents in each sample (p <0.001) answered the question about the acceptable lactation duration, thus, numerical evaluation of lactation duration (in months) was obtained in 960 and 2,904 cases, respectively, remaining respondents (36 and 266 respectively) indicated "as much as suffices" or something like that. We did not consider these answers in determining the acceptable lactation duration; BF — breastfeeding.
	Table 5. Data sources on breastfeeding for lactating women
№
	Data sources
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019 (n = 3694), n/N (%)
	p

	33
	Medical staff:
– pediatricians

– obstetrician-gynecologist

– nursing staff

– doctors of various specialties 

– without mentioning the specialty
	597/917 (65,1)

371/597 (62,1)

40/597 (6,7)

16/597 (2,7)

197/597 (33,0)

23/597 (3,9)
	2123/3325 (63,8)

1399/2123 (65,9)

284/2123 (13,4)

122/2123 (5,7)

619/2123 (29,2)

109/2123 (5,1)
	0,483*
0,089

< 0,001

0,003

0,070

0,198

	33
	Public health facilities:

– maternity welfare centre

– maternity hospital

– children's outpatient clinic
	171/917 (18,6)

118/171 (69,0)

30/171 (17,5)

72/171 (42,1)
	788/3325 (23,7)

482/788 (61,2)

127/788 (16,1)

344/788 (43,7)
	0,001

0,055

0,648

0,711

	33
	Literature:
· mass media
· courses
· Interne
	413/917 (45,0)

79/917 (8,6)

74/917 (8,1)

43/917 (4,7)
	1006/3325 (30,3)

325/3325 (9,8)

405/3325 (12,2)

412/3325 (12,4)
	< 0,001

0,290

0,001

< 0,001

	33
	Trained specialists in the field of BF
	27/917 (2,9)
	103/3325 (3,1)
	0,811

	33
	Woman relatives
	8/917 (0,9)
	12/3325 (0,4)
	0,084

	33
	WHO guidelines
	1/917 (0,1)
	52/3325 (1,6)
	0,001

	33
	Self-training
	1/917 (0,1)
	2/3325 (0,1)
	0,835


Note. <*> — p-value rule is not applicable since there could be more than one answer to the question; BF (ГВ) — breastfeeding; WHO (ВОЗ) — World Health Organization.
Table 6. Confidence index of data sources for lactating women*
	№
	Data sources
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	33, 34
	Medical staff:

– pediatricians

– obstetrician-gynecologist

– nursing staff

– doctors of various specialties 

– without mentioning the specialty
	575/1036 (55,5)

347/575 (60,3)

14/575 (2,4)

3/575 (0,5)

83/575 (14,4)

1/575 (0,2)
	2002/3515 (57,0)

1116/2002 (55,7)

109/2002 (5,4)

52/2002 (2,6)

463/2002 (23,1)

60/2002 (3,0)
	0,407**
0,050

0,003

0,004

< 0,001

< 0,001

	33, 34
	Public health facilities:

– maternity welfare centre

– maternity hospital

– children's outpatient clinic
	12/1036 (1,2)

11/12 (91,7)

1/12 (8,3)

0 (0)
	103/3515 (2,9)

66/103 (64,1)

15/103 (14,6)

31/103 (30,1)
	0,001

0,100

1,000

0,034

	33, 34
	Literature:

· mass media

· courses

· Interne
	6/1036 (0,6)

2/1036 (0,2)

0 (0)

1/1036 (0,1)
	127/3515 (3,6)

7/3515 (0,2)

0 (0)

32/3515 (0,9)
	< 0,001

0,720

–
0,012

	33, 34
	Trained specialists in the field of BF
	7/1036 (0,7)
	41/3515 (1,2)
	0,236

	33, 34
	Woman relatives
	6/1036 (0,6)
	3/3515 (0,1)
	0,006

	33, 34
	WHO guidelines
	0 (0)
	16/3515 (0,5)
	0,056

	33, 34
	Self-training
	0 (0)
	0 (0)
	–


Note. <*> — answers to questions 34 and 35 are presented; confidence index calculation can be founded in "Methods", chapter "Survey"; <**> — p-value rule is not applicable since there could be more than one answer to the question; BF — breastfeeding; WHO — World Health Organization.
	Table 7. Distribution of correct answers to initial level questions
№
	Correct answers
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019 (n = 3694), n/N (%)
	p

	15
	In the first 2-3 months you should give baby the breast on demand / free feeding
	895/1074 (83,3)
	2837/3668 (77,3)
	< 0,001

	18
	Lactation depends on the correct latching of the baby to the breast
	949/1049 (90,5)
	3393/3601 (94,2)
	< 0,001

	11
	First latching of the baby to the breast should be immediately after birth
	998/1077 (92,7)
	3412/3659 (93,2)
	0,505

	4
	Yes, I know the term “colostrum”
	1084/1086 (99,8)
	3654/3671 (99,5)
	0,314

	5
	Colostrum is good for children
	1005/1044 (96,3)
	3480/3628 (95,9)
	0,618

	9
	Large amount of food does not increase milk production
	867/1018 (85,2)
	2787/3639 (76,6)
	< 0,001

	10
	Large amount of fluid does not increase milk production
	647/982 (65,9)
	1516/3622 (41,9)
	< 0,001


Table 8. Distribution of wrong knowledge among future doctors
	№
	False answers
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	23
	The child on exclusive breastfeeding should be given water regularly
	273/998 (27,4)
	1547/3541 (43,7)
	< 0,001

	8
	It is necessary to prepare breasts for lactation antenatally
	941/1043 (90,2)
	3126/3640 (85,9)
	< 0,001

	13
	It is necessary to pump milk regularly for successful lactation
	891/1029 (86,6)
	3023/3587 (84,3)
	0,069


	Table 9. Lactation physiology
№
	Correct answers
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	42
	Prolactin stimulates breast milk production
	489/697 (70,2)
	2522/3643 (69,2)
	0,626

	43
	Oxytocin stimulates breast milk production
	331/886 (37,4)
	2047/3598 (56,9)
	< 0,001

	42, 43
	Know about the role of both hormones
	322/908 (35,5)
	1884/3657 (51,5)
	< 0,001


Table 10. Optimal infant nutrition
	№
	Nutrition type
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	30
	Breast milk is optimal before supplemental feeding implementation
	455/801 (56,8)
	2566/3646 (70,4)
	< 0,001

	30
	Milk formula is optimal before supplemental feeding implementation
	314/801 (39,2)
	1092/3646 (30,0)
	< 0,001

	31
	It is necessary to feed the child with adapted formula in absence of breast milk
	579/616 (94,0)
	3551/3619 (98,1)
	< 0,001


	Table 11. Supplemental feeding implementation schedule proposed by future doctors
№
	Supplemental feeding implementation schedule
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019 (n = 3694), n/N (%)
	p

	28
	Age of first supplemental feeding implementation, abs. (%):
· <4 months
· 4–6 months
· >6 months
	433/906 (47,8)

472/906 (52,1)

1/906 (0,1)
	1009/3335 (30,3)

2321/3335 (69,6)

5/3335 (0,1)
	< 0,001

(df = 2)

	29
	Implementation of juice at the age of 2 months, abs. (%)
	293/1013 (28,9)
	838/3538 (23,7)
	0,001


Table 12. Distribution of correct answers to practical aspects
	№
	Practical aspects
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	16
	The major reason for cracked nipples is the incorrect latching of the baby to the breast
	495/878 (56,4)
	1692/2896 (58,4)
	0,281

	21
	If mom complains that she has "not enough milk", it is necessary to analyse the problem carefully:
– estimate body weight
– estimate diuresis
– estimate both indicators
	14/822 (1,7)

2/14

0/14

0/14
	55/3210 (1,7)

12/55

2/55

2/55
	0,984
0,718

1,000

1,000

	22
	Objective evidence of infant on EBF malnutrition, abs. (%):
– estimate body weight
– estimate diuresis

– estimate both indicators simultaneously
	839/997 (84,2)

107/997 (10,7)

83/997 (8,3)
	2931/3402 (86,2)

396/3402 (11,6)

342/3402 (10,1)
	0,112

0,428

0,104


Note. EBF — exclusive breastfeeding.
	Table 13. Knowledge in WHO guidelines for children on exclusive breastfeeding
№
	WHO guidelines
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019
(n = 3694), n/N (%)
	p

	25
	The normal number of daytime micturition in a child is at least 6-8
	742/1008 (73,6)
	2675/3603 (74,2)
	0,685

	26
	Minimum allowed monthly weight gain in first 6 months is 500-600g
	16/760 (2,1)
	103/2762 (3,7)
	0,028

	40
	WHO suggests implementing supplemental feeding to healthy children from the age of 6 months
	n/a
	520/3615 (14,4)
	–


Note. n/a — no data available (this question was not asked to respondents in the sample of 2009–2011).

	Table 14. Distribution of lactation stimulation methods
№
	Stimulation methods
	Sample of 2009–2011
(n = 1088), n/N (%)
	Sample of 2018–2019 (n = 3694), n/N (%)
	p

	12
	Methods with proven efficiency:
– proper breastfeeding
– frequent latching of the baby to the breast
– mental approach
– frequent or regular pumping
– guidelines based on lactation physiology
	278/858 (32,4)
242/858 (28,2)

171/858 (19,9)

115/858 (13,4)

86/858 (10,0)
	1601/3216 (49,8)

1436/3216 (44,7)

833/3216 (25,9)

497/3216 (15,5)

451/3216 (14,0)
	< 0,001

< 0,001

< 0,001

0,135

0,002

	12
	Methods without proven efficiency:
– maternal dietary intervention to increase lactation
– different tea for stimulation
– breast massage, hygiene, care

– need to drink a lot of fluid
	313/858 (36,5)

197/858 (23,0)

183/858 (21,3)

126/858 (14,7)
	913/3216 (28,4)

939/3216 (29,2)
841/3216 (26,2)

457/3216 (14,2)
	< 0,001
< 0,001

0,004

0,724

	14
	Alternative lactation stimulators without proven efficiency, abs. (%):
– nuts
– fruits
– condensed milk
– honey
– chocolate
	479/1088 (44,0)

349/1088 (32,1)

331/1088 (30,4)

187/1088 (17,2)

145/1088 (13,3)
	1074/3694 (29,1)

1092/3694 (29,6)

647/3694 (17,5)

451/3694 (12,2)

272/3694 (7,4)
	< 0,001

0,112

< 0,001

< 0,001

< 0,001


Note. Answers noted by ≥ 10% of respondents are presented.
Table 15. Correct answers to complex questions in the sample of 2018–2019

	№
	Questions
	Correct answers,
n/N (%)

	38
	Main treatment for lactogenesis and initial stage of non-infectious mastitis is adequate excretion of milk
	2607/3628 (71,9)

	7, 35
	Correct answers on lactogenesis I and lactogenesis III
	547/3660 (14,9)

	7
	Lactogenesis I continues from mid-pregnancy to the second day after delivery
	934/3523 (26,5)

	35
	Lactogenesis III ends about 30–40 days after the last breastfeeding of the child
	1815/3527 (51,5)

	36
	The major cause of insufficient milk production is inadequate and rare milk excretion
	914/3662 (25,0)

	37
	The maximum fat level in breast milk is determined when the breasts are relatively empty
	500/3620 (13,8)

	39
	Cold applied on the breast before feeding can help to "comfortably" latch of the baby in case of breast engorgement in maternity hospital
	163/3467 (4,7)

	24
	Understand the mechanism of food tolerance development in the child during breastfeeding
	280/3659 (7,7)

	41
	Formulas advertising negatively affects women's adherence to breastfeeding
	1816/3431 (52,9)

	6
	Colostrum begins to develop from the 16th–20th weeks of gestation
	779/3278 (21,4)

	17
	Lactation crisis is one of the myths about breastfeeding
	95/3586 (2,6)


STUDY LIMITATIONS
The generalizability of the study results (extension of knowledge to the entire population of future doctors in Russia) is limited. This is related to the fact that determinate (non-random) sample was created in the study, it is not possible to verify its compliance to the general population of future physicians.

Compared groups (samples of 2009–2011 and 2018–2019) differed in several indicators: distribution of universities where they have studied, age, level of education, profile, future specialty, and the presence of children in the family. In this regard, the 10-year dynamics of knowledge on breastfeeding (noted in this study) should be interpreted carefully.

This questionnaire (based on international breastfeeding guidelines) has not been validated. Therefore, it is difficult for now to identify the most significant issues that allow us to determine the level of knowledge and to predict practical efficacy of future doctors training.
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