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Background. There is limited Russian data on infant sleep environment. Updating this data within large-scale studies, as well as identifying risk factors of unsafe organization of infant sleep environment are crucial for targeted preventive work and implementation of effective educational program. Objective. The aim of the study is to examine infant sleep environment organization and parents' characteristics associated with co-sleeping with children. Methods. The study included mothers of infants referred to a doctor in 8 children's out-patient clinics (in cities of Syktyvkar, Yakutsk, Petrozavodsk, Arkhangelsk, and Severodvinsk). Socio-demographic and behavioral characteristics of parents were recorded. The organization of infant sleep was evaluated by the presence of separate baby bed, its appearance, location, use of pillow, blanket, presence of any other objects in the bed, co-sleeping in the same bed with parents, baby's posture during sleep, use of special sleep devices and soother. Results. 2,990 mothers took part in the survey. Co-sleeping was practiced in 1849 (61.8%) families, allowed infant to sleep on the side or stomach — in 1133 (37.9%), confirmed the use of pillows — in 720 (24.1%). There are toys and care items in 1179 (39.9%) babies’ beds during their sleep. According to multi-factor analysis: co-sleeping is associated with low (< 50 thousand rubles/month) family income — odds ratio (OR) 1.55 (95% confidence interval (CI) 1.30-1.86), artificial or mixed infant feeding — OR 0.55 (95% CI 0.47-0.64), and family alcohol intake — OR 0.65 (95% CI 0.42 -0.99). Conclusion. High prevalence of unsafe organization of infant sleep environment was revealed. Modifiable risk factors are the child's posture during sleep, use of soft sleeping gear, and co-sleeping with the child.
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Table 1. Organization of infant sleep environment
	Indicators
	Answered questions, abs. (%)
	Answer options
	Results, abs. (%)

	Presence of baby bed
	2376 (79,5)
	yes
	2306 (97,1)

	Bed type
	2376 (79,5)
	classic wooden

cradle bed

transforming bed

playpen bed

cradle bed

side bed
	1178 (49,6)

367 (15,4)
351 (14,8)
204 (8,6)
95 (4,0)
181 (7,6)

	Bed location
	2963 (99)
	in a parents’ room, nearby

in a parents’ room, near the opposite wall

in a separate room
	1961 (66,1)
765 (25,9)
237 (8,0)

	Co-sleeping with a child in one bed
	2990 (100)
	yes
	1849 (61,8)

	Can a baby be placed not in its bed during daytime sleep?
	2990 (100)
	yes
	1697 (56,8)

	Can a baby be placed not in its bed during night’s sleep?
	2990 (100)
	yes
	793 (26,5)

	Mattress type
	2834 (94,8)
	rigid

soft

spring

springless

with synthetic stuffing

with natural stuffing
	1725 (60,9)

518 (18,3)

213 (7,5)

82 (2,9)

102 (3,6)

194 (6,8)

	Use of pillow during child's sleep (including orthopedic one)
	2990 (100)
	yes
	720 (24,1)

	Use of blanket
	2990 (100)
	yes
	2270 (75,9)

	Implementation of safety rules when using a blanket (up to chest level, twisting the edges under the mattress)
	2270 (75,9)
	yes
	815 (35,9)

	Valance and sides in the baby's bed
	2990 (100)
	yes
	1122 (37,5)

	Presence of other objects in the bed during the child's sleep (toys, clothes, care items)
	2955 (98,8)
	yes
	1179 (39,9)

	Use of special devices for sleep (positioner, cocoon, sleeping bag)
	2990 (100)
	yes
	507 (16,7)

	Preferred child's posture during sleep
	2966 (99,1)*
	on the back

on the side

on the stomach
	1718 (57,9)

999 (33,7)

426 (14,3)

	Use of soother when falling asleep
	2990 (100)
	yes
	1868 (62,8)

	Room ventilation before bedtime
	2990 (100)
	yes
	2663 (87,7)

	Room ventilation during sleep
	2990 (100) 
	yes
	87 (2,9)


Note. <*> — respondents could choose several answers.

Table 2. Socio-demographic and behavioral characteristics of parents according to adherence to co-sleeping with an infant
	Indicators
	Number of filled questionnaires, abs. (%)
	Families not practicing co-sleeping with a baby
	Families practicing co-sleeping with a baby
	p

	
	
	Number of questionnaires, abs.
	Value 
	Number of questionnaires, abs.
	Value
	

	Mother's age, years
	2983 (99,8)
	1138
	30 (26; 34)
	1845
	29 (25; 33)
	< 0,001

	Father’s age, years
	2750 (92,0)
	1069
	32 (28; 37)
	1681
	31 (28; 35,5)
	< 0,001

	Mother's education, abs. (%)
· higher 
· secondary professional
· secondary
	2981 (99,7)
	1138
	601 (52,8)
412 (36,2)
125 (11,0)
	1843
	1010 (54,8)
629 (34,1)
204 (11,1) 
	0,500

	Father's education, abs. (%)

· higher 
· secondary professional
· secondary
	2808 (93,9)
	1094
	547 (50,0)
399 (36,5)
148 (13,5)
	1714
	808 (47,1)
667 (38,9)
239 (13,9)
	0,322

	Marital status, abs. (%)

· marriage is registered

· marriage is not registered

· single mother
	2988 (99,9)
	1140
	846 (74,2)
241 (21,1)

53 (4,6)
	1848
	1332 (72,1)
367 (19,9)
149 (8,1)
	0,001

	Family aggregate monthly income < 50 thousand rubles/month, abs. (%)
	2990 (100)
	1141
	287 (25,2)
	1849
	660 (35,7)
	< 0,001

	Smokers in the family, abs. (%)
	2990 (100)
	1141
	424 (37,2)
	1849
	716 (38,7)
	0,393

	Daily alcohol intake in the family, abs. (%)
	2990 (100)
	1141
	52 (4,6)
	1849
	51 (2,8)
	0,009


Table 3. Independent predictors of parental-infant co-sleeping: results of multivariate regression analysis (n = 2741)
	Indicators
	OR (95% CI)

	Family aggregate monthly income < 50 thousand rubles/month
	1,55 (1,30–1,86)

	Daily alcohol intake in the family
	0,65 (0,42–0,99)

	Artificial/mixed infant feeding
	0,55 (0,47–0,64)


Note. Determination coefficient for multifactor model (R2) is 0,052. The highest number of missing values (n = 250) is associated with lack of father age data (variable was not included in the model due to lack of statistical association with the dependent variable).
RESEARCH LIMITATIONS
An anonymous survey, in contrast to interviewing, in our opinion, gives the respondent the feeling of greater freedom and generally takes place in less tense environment, in favorable time and speed regimen, resulting in more reasonable answers. Concurrently, the quality of data obtained from an anonymous survey can be affected by the respondent's disinterest, lack of material and non-material encouragement, as well as the respondents' desire to hide stigmatizing information (such as, smoking or alcohol consumption in the family). Also we should mention possible sample error, since the study sample was not population-based and only volunteers and mothers living in the northern cities of Russia have participated in the survey. Thus, grossing up of sample data on general population can be performed with caution. Finally, other research limitation is the use of co-sleeping (in one bed) as dependent variable in multi-factor analysis. Obviously, this is artificial feature of sleep safety, whereas the "solid endpoint" for its assessment is infant mortality in bed. It is possible that the use of these events to evaluate the safety of sleep organization will change risk factors range, and, therefore, our understanding of effective prevention measures.
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APPENDIX
Questionnaire "Safe infant sleep: analysis of the situation in the European North of Russian Federation"
Note. <*> — respondents could choose several answers.
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