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Abstract 28	
  

Background 29	
  

Globally, about 11% of all live born infants are preterm. To date, data on prevalence and risk 30	
  

factors of preterm birth (PTB) in Russia are limited. The aims of this study were to estimate the 31	
  

prevalence of PTB in Murmansk County, Northwestern Russia and to investigate associations 32	
  

between PTB and selected maternal factors using the Murmansk County Birth Registry. 33	
  

Methods 34	
  

We conducted a registry-based study of 52,806 births (2006-2011). In total 51,156 births were 35	
  

included in the prevalence analysis, of which 3,546 were PTBs. Odds ratios with 95% 36	
  

confidence intervals of moderate-to-late PTB, very PTB and extremely PTB for a range of 37	
  

maternal characteristics were estimated using multinomial logistic regression, adjusting for 38	
  

potential confounders. 39	
  

Results 40	
  

The overall prevalence of PTB in Murmansk County was 6.9%. Unmarried status, prior PTBs,  41	
  

spontaneous and induced abortions were strongly associated with PTB at any gestational age. 42	
  

Maternal low educational level increased the risk of extremely and moderate-to-late PTB. Young 43	
  

(<18 years) or older (≥35 years) mothers, graduates of vocational schools, underweight, 44	
  

overweight/obese mothers and smokers were at higher risk of moderate-to-late PTB. Secondary 45	
  

education, alcohol abuse, diabetes mellitus or gestational diabetes were strongly associated with 46	
  

moderate-to-late and very PTB.  47	
  

Conclusions 48	
  

The observed prevalence of PTB (6.9%) in Murmansk County, Russia was comparable with 49	
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 data on live PTB from European countries. Adverse prior pregnancy outcomes, maternal low 50	
  

educational level, unmarried status, alcohol abuse, and diabetes mellitus or gestational diabetes 51	
  

were most common risk factors for PTB. 52	
  

 53	
  

 54	
  

 55	
  

 56	
  

 57	
  

Preterm birth (PTB) is defined as birth before 37 completed weeks or 259 days of gestation.1 58	
  

Globally, about 11% of all live born infants are preterm,2 and the prevalence of PTB is region or 59	
  

country dependent. In Europe, it comprises 6.2% with a 95% confidence interval of 5.8 to 6.7 for 60	
  

all births3 and 5-10% for live births.4   Previous studies in Northwest Russia demonstrate varying 61	
  

prevalence of PTB. In the city of Severodvinsk (Arkhangelsk County), 5.6% of spontaneous live 62	
  

singleton births were preterm,5 while in Murmansk County the prevalence of PTB was higher 63	
  

(8.7%) but  included stillbirths.6 In Syktyvkar (the capital of Komi Republic, located next to 64	
  

Arkhangelsk County), the PTB prevalence (from 28 weeks of gestation on) comprised 4.9% and 65	
  

5.8% in 1980-84 and 1995-99, respectively.7 66	
  

 67	
  

PTB is a major contributor to under five year mortality and morbidity, especially those births 68	
  

that take place before 34 weeks of gestation.2 Generally speaking, the mortality and morbidity of 69	
  

preterm infants are inversely proportional to gestational age (GA).8 Since prognoses are GA-70	
  

dependent, the World Health Organization (WHO) divides PTB into three categories: extremely 71	
  

preterm (<28 weeks), very preterm (28 to <32 weeks) and moderate-to-late preterm (32 to <37 72	
  

weeks).1 73	
  

 74	
  

PTB has multiple causes such as chronic genital9 and urinal tract infections,10 young maternal 75	
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age,11 heavy physical and/or occupational exertion during pregnancy,12 alcohol abuse,13 and low 76	
  

educational level.14 Compared to women with normal body mass index (BMI), underweight15 77	
  

and overweight or obese16 mothers exhibit increased risk of PTB. Previous history of PTB is also 78	
  

associated with the risk of current PTB.17, 18  79	
  

 80	
  

Stillbirth, major congenital anomalies, placenta previa and abruption place women at a higher 81	
  

risk of PTB independent of GA.19 General infection, drug abuse, and mental disorders are all 82	
  

indicated to be major contributors to extremely and very preterm spontaneous PTB with intact 83	
  

membranes,20 as does maternal tobacco smoking during weeks 27-33.21 Pre-existing or 84	
  

gestational diabetes, general infection, drug dependence, and mental disorders are known 85	
  

systemic comorbidities associated with spontaneous PTB at 32-36 weeks,20 while risks due to 86	
  

maternal young age, incomplete secondary education and low BMI are enhanced at lower GA.14 87	
  

 88	
  

Internationally published data on prevalence and risk factors of PTB in Russia are limited. Low 89	
  

level of maternal education, maternal stress, placental disorders (abruption/ antepartum 90	
  

haemorrhage and placenta previa) and history of antenatal fetal loss have been identified to 91	
  

increase spontaneous PTB risk in Severodvinsk.5 In the city of Monchegorsk (Murmansk 92	
  

County), the prevalence of PTB is higher in unmarried women, for women with prior PTB and 93	
  

smokers.22 In a recent paper on BMI among the current study population, maternal obesity was 94	
  

associated with both very and moderate spontaneous PTBs; this risk also increased for 95	
  

underweight mothers.23 To date, studies on GA-dependent multiple risk factors of PTB in Russia 96	
  

have not been done. Clearly, PTB is a multi-causal process that involves the interaction of 97	
  

multiple factors. In addition, insufficient data on risk factors and their interactions can limit 98	
  

preventive interventions. Accordingly, the aims of this study were to estimate the prevalence of 99	
  

PTB in Murmansk County and to identify pertinent maternal predictive factors. The regional 100	
  

Murmansk County Birth Registry (MCBR) provides the opportunity to conduct such research.     101	
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 102	
  

Methods 103	
  

Data source 104	
  

Murmansk County is located in the northwestern part of Russia (Figure 1). In 2013, it had 105	
  

780,400 inhabitants.24 The MCBR was established in 2006 and its implementation has been 106	
  

described in detail.25 It contains information about all births, including stillbirths from GA of 107	
  

22 weeks and onwards. The records also include maternal socio-demographic data and health 108	
  

status information before and during pregnancy, and selected interventions pertaining to 109	
  

pregnancy and delivery. Based on 5 entries (mother’s birth date, delivery type and 110	
  

complications, sex and weight of baby), a review of 410 files in 2006 and 547 in 2007 indicated 111	
  

minimal errors (respectively, 1.1 and 0.15% had missing information and 0.89 and 0.84% errors 112	
  

in transfers from hospital files onto the registry forms; with no errors for transfers from the latter 113	
  

to the registry database).25 114	
  

Study sample 115	
  

The initial study population included all births registered in MCBR from January 1, 2006 116	
  

to December 31, 2011 (n = 52,806). We excluded multiple births, births with missing 117	
  

information on birthweight (BW) or GA, and births with GA <154 and >315 days totalling 1,564 118	
  

cases (Figure 2). The distribution of BW by GA showed outliers predominantly with high BW at 119	
  

low GAs, suggesting that some infants with high BW had incorrect GA values and were 120	
  

misclassified as preterm. The same observation is described in previous studies.26, 27 We 121	
  

screened all records with GA 22-32 weeks and applied Tukey’s methodology28 and method 122	
  

proposed by Alexander et al.26	
  to exclude extreme outliers. In addition, we used internationally 123	
  

recommended growth charts for preterm infants29 to confirm the decisions. Initially 164 births 124	
  

were defined as outliers. Births with implausible combinations of gestational age estimated by 125	
  

ultrasound or last menstrual period (LMP), and BW were excluded (n = 104). In the remaining 126	
  

60 cases the discrepancy between the recorded LMP and the fetal ultrasound was greater than 4 127	
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weeks. Clinical opinion suggested inaccurate GA estimation (underestimation) by ultrasound for 128	
  

these heavier infants. To reduce misclassification of them as infants with lower GAs we imputed 129	
  

GA values based on LMP only. Because of the co-occurrence of certain items of missing 130	
  

information for some births, the sum of the total exclusions (1,668) shown in Figure 2 exceeds 131	
  

the actual number of 1,650.  In the end, 51,156 births were included in the analyses, of which 132	
  

3,546 were PTBs. 133	
  

Measurement of outcome 134	
  

PTB was defined as birth at or after 22 completed gestational weeks (≥154 days) and before 37 135	
  

weeks (<259 days). GA was calculated as the difference between the date of delivery predicted 136	
  

by first ultrasound in pregnancy and the actual date of a child’s birth and adding 280 days to 137	
  

obtain the final value. For 4,001 births, data on ultrasound were not available and GA was 138	
  

therefore determined as the period from the first day of the last menstrual period (LMP) until the 139	
  

date of birth. Respectively, moderate-to-late PTB, very PTB and extremely PTB were defined as 140	
  

preterm births during days 224-258, 196-223 and 154-195 of gestation. 141	
  

Measurement of exposure 142	
  

We treated socio-demographic and lifestyle maternal characteristics as categorical variables, 143	
  

which included: maternal age (<18, 18–34, ≥35 years); education (none or primary [class 1-9], 144	
  

secondary [class 10-11], vocational school, higher); cigarette smoking and alcohol abuse during 145	
  

pregnancy (yes/no). We categorized civil status as single, married, and cohabiting; the first 146	
  

category included divorced and separated women. Maternal BMI at the first antenatal visit was 147	
  

categorized into four groups according to the WHO classification: underweight (BMI < 18.5 148	
  

kg/m2), normal weight (BMI = 18.5-24.9 kg/m2), overweight (BMI = 25-29.9 kg/m2), and obese 149	
  

(BMI ≥ 30.0 kg/m2).30  Medical covariates included parity (primipara, multipara), history of 150	
  

previous PTB, previous spontaneous and induced abortions, diabetes mellitus or gestational 151	
  

diabetes. Any birth defects were considered as a potential confounder and were included in the 152	
  

analyses as a binary variable.  153	
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Data analysis 154	
  

We used Chi-squared tests to estimate differences in prevalence of selected factors between the 155	
  

three defined PTB groups and term births. Multinomial logistic regression models were designed 156	
  

to assess risk for PTB groups, controlling for maternal socio-demographic, lifestyle and medical 157	
  

covariates (e.g., maternal reproductive history, diabetes mellitus, and fetal birth defects). Odds 158	
  

ratios (ORs) and corresponding 95% confidence intervals were estimated for PTB groups, with 159	
  

term births as reference. All statistical analyses were performed using SPSS 21.0. 160	
  

Ethical considerations 161	
  

The Ethical Committee of the Northern State Medical University (Arkhangelsk, Russia) and the 162	
  

Regional Committee for Medical and Health Research Ethics in Northern Norway (REK-Nord) 163	
  

approved this study.  164	
  

 165	
  

Results 166	
  

The overall prevalence of PTB in Murmansk County was 6.9% (Figure 2), with a distribution of 167	
  

0.3% (extremely), 0.6% (very) and 6.0% (moderate-to-late) PTB among the three subgroups. We 168	
  

found a downward trend in PTB rate for the 2006-2011 period (p = 0.007), which was 7.6, 6.9, 169	
  

6.9, 7.1, 6.7, and 6.4%, respectively. The prevalence of stillbirth among the PTBs was 3.2% (n = 170	
  

115, of which 37 were in the extremely PTB group). The descriptive statistics for selected 171	
  

maternal socio-demographic, anthropometric, and lifestyle characteristics pertaining to the PTB 172	
  

groups and term births are summarized in Table 1. Compared with term births, all three PTB 173	
  

groups feature higher proportions of unmarried mothers, women with low educational level 174	
  

(none/primary and secondary), smokers, overweight and obese women and those who abused 175	
  

alcohol. Compared to term births, highly educated mothers had a lower prevalence of PTB in the 176	
  

moderate-to-late and very PTB groups.  Younger (<18 years) or older (≥35 years) mothers had 177	
  

somewhat higher proportions of PTB at any GA. The proportion of smokers and women 178	
  

identified with alcohol abuse gradually increased from term birth to very PTB groups.  179	
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 180	
  

Women who delivered at term reported the lowest percentages of PTBs and spontaneous or 181	
  

induced abortions in their medical history (Table 2), whereas the proportion of prior PTB 182	
  

gradually increased from the moderate-to-late group to the extremely PTB group; 11.6% of the 183	
  

women in the latter group had one or more multiple PTBs in their reproductive history. Diabetes 184	
  

mellitus and gestational diabetes were also higher in all PTB groups when compared with term 185	
  

births. We found no differences in the prevalence of chronic genito-urethral infections between  186	
  

term and the PTB groups, and consequently did not include this variable in our final model. 187	
  

 188	
  

The multinomial logistic regression model results are summarized in Table 3. Compared with 189	
  

women aged 18-34 years, risk of moderate-to-late PTB was respectively 1.4 and 1.3-fold higher 190	
  

among mothers in the <18 years and ≥35 years age groups. Compared to the term birth group, 191	
  

young (<18 years) and older (≥35 years) women exhibited a non-significant increase in very and 192	
  

extremely PTB. Lower education (none or primary) contributed to the risk of moderate-to-late 193	
  

and extremely PTB. Women with secondary education (class 10-11) had higher risk of very and 194	
  

extremely PTB. Single and cohabitation increased the risk in all three PTB groups but for 195	
  

cohabitants the risk for very PTB was not statistically significant. Alcohol abuse had a robust 196	
  

impact on the moderate-to-late and very PTB groups, and the risk of moderate-to-late PTB was 197	
  

1.1 times higher in smoking mothers compared to non-smokers. Underweight or overweight and 198	
  

obese women had a higher risk of delivering during weeks 32 to <37 of gestation compared with 199	
  

normal-weight women. Significant associations with prior PTBs, prior spontaneous and induced 200	
  

abortions are indicated in Table 3. These risks increase with decreasing GA. Diabetes mellitus 201	
  

and gestational diabetes respectively increased the risk of moderate-to-late and very PTB 5.5 and 202	
  

12-fold, while a comparable enhancement in extremely PTBs did not reach significance.  203	
  

 204	
  

Post factum we examined more closely our findings for mothers who first attended outpatient 205	
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clinics late in pregnancy (GA > 30 weeks). They had a higher proportion of missing GA values 206	
  

(20.1%) compared to those with known GAs (1 %; p < 0.001). The vital status of singleton 207	
  

infants with known and missing GA were also compared. Infants with missing GA values had a 208	
  

higher proportion of stillbirths (4.3% versus 0.4%, respectively, p < 0.001); totally in 23 209	
  

stillbirths GA was unknown. Among stillbirths in general, there was a higher proportion of 210	
  

mothers with late visits to outpatient clinics, smokers, unmarried women, mothers with previous 211	
  

preterm births (p < 0.001), less educated, overweight women, and women aged ≥35 years (p < 212	
  

0.01). 213	
  

 214	
  

Comments 215	
  

Prevalence of PTB 216	
  

The prevalence of PTB of 6.9% in our study is comparable with data on live PTB from European 217	
  

countries.4 However, it differs from previously published studies based on the MCBR. In a 2011 218	
  

preliminary report for 2006 and 2007,6 the prevalence for overall PTB was estimated at 8.7%. 219	
  

This higher prevalence may be influenced by study design, such as less stringent exclusion 220	
  

criteria for twins and errors in GA estimates. A more recent study based on the MCBR reported a 221	
  

prevalence of 5.5% of spontaneous PTB in Murmansk County.23 Compared to the present study 222	
  

with 4.8% of spontaneous PTB, the former used LMP-based estimation of GA and did not 223	
  

exclude infants with high BW who were misclassified as preterm.  224	
  

 225	
  

There were 23 stillborn babies among births with missing GA. Would all of them PTB, the real 226	
  

PTB rate would be 7.0% instead of 6.9% estimated. The overall proportion of preterm stillbirths 227	
  

would be 3.9% as opposed to the 3.2% observed in the present study.  228	
  

 229	
  

The respective distribution between the extremely, very, and moderate-to-late PTB categories in 230	
  

our study was 4.6%, 9.1% and 86,3%, and is generally in line with the results of a meta-analysis 231	
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of data from 41 countries (specifically, 5.2%, 10.4%, and 84.3%).2 The decreasing trend of PTB 232	
  

rates from 2006-2011 suggest a change in risk factor impact on PTB rate over time. The 233	
  

introduction of regionalised perinatal care in 2008, which aimed to improve both antenatal and 234	
  

postnatal care, could partly explain the observed trend.  This study, based on a large sample of 235	
  

births, provides new, recent information about PTB risk in Russia and adds to the very sparse 236	
  

literature on risk factors for PTB in Russia or the former Soviet Union. 237	
  

Risk factors of PTB 238	
  

Our findings demonstrate that maternal factors which enhance the PTB risk were similar for all 3 239	
  

groups, and this is consistent with other studies.5, 14 More specifically, we observed a strong 240	
  

association between unmarried status and increased risk of PTB at any GA as others have.22, 31 241	
  

Social disadvantage, higher rates of unemployment and smoking, as well as lack of social 242	
  

support and financial resources, constitute likely reasons.31 Our observation that the prevalence 243	
  

of being single or cohabiting was the lowest for term births coincides with a Finnish study31. 244	
  

Similarly, our findings regarding the effect of maternal smoking agree with earlier studies.14, 21, 22  245	
  

Smoking as a risk is not surprising since, in addition to nicotine and carbon monoxide, cigarette 246	
  

smoke contains many potential organic toxic substances (e.g., tars and organic solvents) in 247	
  

addition to toxic metals, hydrogen cyanide and nitrogen oxides.32 Causal relationships between 248	
  

tobacco smoke and PTBs are complex and remain unclear.  Impacts could include restricted 249	
  

placental blood flow due to nicotine-induced vasoconstriction; increased risk of membrane 250	
  

rupture; altered cell signaling; prostaglandin synthesis disorder; carbon monoxide-induced fetal 251	
  

hypoxia, among others.33 Furthermore, tobacco smoking may have a preterm pre-labour effect 252	
  

on fetal membranes.21 We found an increased risk of moderate-to-late PTB in smokers. By 253	
  

contrast, previously published data show a significant association between smoking and PTB at 254	
  

27-33 weeks.21 255	
  

 256	
  

We observed only a small increase in the risk of moderate-to-late PTB in overweight or obese 257	
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women. The role of obesity in PTB is controversial because of disparities between studies. For 258	
  

instance, Hendler et al.34 report that the cervix is longer in obese women. Since a short cervical 259	
  

length is one of the strongest predictors of spontaneous PTB, a longer cervix might partly 260	
  

explain the lower risk of spontaneous PTB in obese women. However, white adipose tissue is 261	
  

known to play a role in inflammation and immunity by producing and releasing pro- and anti-262	
  

inflammatory factors.35 Obesity contributes to a higher risk of urinary and genital tract 263	
  

infections,36 as well as to postpartum urinary tract infections.37 An association between 264	
  

overweight and obesity and acute chorioamnionitis in PTB has been established.36 Compared to 265	
  

women with normal weight, obese mothers have a two-fold higher rate of this infection, which 266	
  

may lead to PTB at 24-30 weeks of gestation.38 We found no evidence of increased risk of very 267	
  

and extremely PTB in underweight women, and only a small increase in the risk of moderate-to-268	
  

late PTB.  Nevertheless, many studies demonstrate an association between low maternal weight 269	
  

and spontaneous PTB.23, 39  270	
  

 271	
  

The near six- and twelve-fold increases in the risk of moderate-to-late and very PTB for women 272	
  

with diabetes mellitus or gestational diabetes, respectively, compared to those without was not 273	
  

unexpected. For example, Lepercq et al.40 demonstrate a prevalence of 9% among women with 274	
  

Type I diabetes mellitus. Furthermore, and relative to women with normal BMI, gestational 275	
  

diabetes is more common in obese pregnant women,36 which our findings support.  276	
  

 277	
  

Our finding of increasing OR of PTB with decreasing GA in women with prior PTBs is 278	
  

consistent with the conclusion of Mercer et al.17  They report that spontaneous PTBs are 279	
  

associated with subsequent PTB at <28 weeks gestation. Interestingly, McManemy et al.18 280	
  

indicate  that the recurrence risk of PTBs is affected by the frequency, order, and severity of 281	
  

prior occurrences. Prior induced and spontaneous abortions also increase this risk.41 Several 282	
  

predisposing factors have been suggested for this, including persistent or recurrent intrauterine 283	
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infections,42 abnormal placentation,17 and short cervix.39  284	
  

  285	
  

The risk of moderate-to-late PTB in our cohort was 1.6-fold higher among infants with birth 286	
  

defects compared to those without; for very PTB it was near 4-times higher. There is indeed 287	
  

evidence for a link between birth defects and PTB.43, 44 Rasmussen et al.43 found that, compared 288	
  

to infants without birth defects, the risk of PTB in infants with birth defects was two-fold higher; 289	
  

it was the highest for those born at 29-32 weeks of gestation. Causal pathways for this 290	
  

occurrence are not well understood, although it has been speculated that there are some common 291	
  

socio-demographic factors involved.43 Among 51,156 births eligible for this study birth defects 292	
  

were recorded as an indication for surgery and/or induction of labour in 23 specific cases. As we 293	
  

studied both induced and spontaneous PTB we did not exclude them from the study.   294	
  

 295	
  

Strengths and limitations  296	
  

The relatively large population size of our study provided the possibility of investigating 297	
  

multiple risk factors involved in PTB. It allowed adjustment for a large number of risk factors 298	
  

that included not only maternal socio-demographic, lifestyle and medical characteristics, but also 299	
  

fetal birth defects. Additionally, the registry-based design minimizes the risk of selection bias. 300	
  

The MCBR covers 98.9% of all births in Murmansk County25 during the study period, and 301	
  

thereby enhances the external validity and generalizability of our results. 302	
  

 303	
  

We treated spontaneous and induced PTB as one group. By contrast, other studies suggest that 304	
  

risk factors for spontaneous PTB may differ from those of induced PTB.20, 21 Since the data on 305	
  

labour induction in MCBR was limited, we included both.  306	
  

 307	
  

Estimating GA on the basis of the combination of early ultrasound biometry and LMP helped us 308	
  

minimize missing and implausible GA values. A comparison of the medians of GA detected by 309	
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both methods yielded comparable results with 279 and 278 days in the LMP-based and 310	
  

ultrasound-based approaches, respectively. Those with missing GA information likely had higher 311	
  

risk of PTB as the proportion of some risk factors in this group was higher. Perhaps for some of 312	
  

these cases, the birth involved some type of emergency. In such situations, entry of detailed 313	
  

medical history might be omitted or forgotten. Consequently, no data on ultrasound examination 314	
  

and LMP were available and thereby circumvented the estimation of GA.	
  In general, the 315	
  

prevalence of PTB is slightly underestimated in our study population, although the degree of 316	
  

underestimation is likely to be small. 317	
  

 318	
  

Unfortunately, maternal pre-pregnancy BMI was not recorded in the MCBR. However, since 319	
  

maternal BMI does not change much during the first 14 weeks of gestation,45 an early pregnancy 320	
  

assessment was employed. Under-reporting of alcohol abuse may have occurred, since the 321	
  

MCBR recorded information was based on reports by health care professionals on “evidence of 322	
  

alcohol abuse.” Another limitation is that smoking may have been under estimated as it involved 323	
  

self-reporting.  324	
  

 325	
  

Conclusions 326	
  

The overall prevalence of PTB in Murmansk County was 6.9%, while those of extremely, very, 327	
  

and moderate-to-late PTB were 0.3%, 0.6%, and 6.0%, respectively. Maternal low educational 328	
  

level, unmarried status, alcohol abuse, diabetes mellitus/gestational diabetes, as well as adverse 329	
  

prior pregnancy outcomes, were common risk factors for two or all three PTB groups. Young (< 330	
  

18), older (≥35) and women who smoked, were underweight or overweight/obese, all were at 331	
  

higher risk of moderate-to-late PTB. Preventive strategies to reduce PTB should focus on 332	
  

smoking and alcohol cessation and improved management of maternal obesity (as well as 333	
  

insufficient weight), diabetes mellitus and gestational diabetes. 334	
  

 335	
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 463	
  

 464	
  

 465	
  

 466	
  

 467	
  

Table 1. Breakdown of PTBs by maternal socio-demographic, anthropometric and lifestyle 468	
  

characteristics for the four MCBR birth groups (2006-2011).  469	
  

 

Characteristic 

Term birth Moderate-to-late 

preterm birth  

Very preterm 

birth 

Extremely 

preterm birth 

p* 

N % N % N % N %  

Age, years          

<18 734 1.5 77 2.5 8 2.5 6 3.7  

<0.001 18–34 42,779 89.9 2,634 86.1 269 83.5 134 81.7 

≥35  4,094 8.6 349 11.4 45 14.0 24 14.6 

Education          

None or primary 

(class 1-9) 

1,542 3.3 163 5.4 14 4.5 15 9.4  

 

<0.001 Secondary (class   

10-11) 

14,753 31.3 1,105 36.7 126 40.3 59 37.1 

Vocational 

school 

14,919 31.7 951 31.6 101 32.2 40 25.2 

Higher 15,885 33.7 792 26.3 72 23.0 45 28.3 

Marital status           

     Single 4,481 9.4 432 14.1 59 18.5 22 13.4  

<0.001 

 

Married  35,135 73.9 1,951 63.9 191 59.9 96 58.5 

Cohabitant 7,920 16.7 674 22.0 69 21.6 46 28.1 

BMI, kg/m2          

Underweight 

(<18.5) 

2,913 6.2 211 7.2 16 5.3 4 2.6  
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 470	
  

BMI, body mass index; MCBR, Murmansk County Birth Registry; N, number of cases; PTBs, 471	
  

preterm births. 472	
  

*- Significant p-values indicate that differences in proportion exist between the term and preterm 473	
  

birth groups for the indicted characteristics.  474	
  

	
  475	
  

	
  476	
  

	
  477	
  

	
  478	
  

	
  479	
  

	
  480	
  

	
  481	
  

	
  482	
  

	
  483	
  

	
  484	
  

	
  485	
  

	
  486	
  

Normal weight 

(18.5–24.9) 

30,824 66.0 1,821 61.8 201 66.1 94 62.3 <0.001 

Overweight and 

obese (≥25.0)  

13,002 27.8 915 31.0 87 28.6 53 35.1 

Smoking during 

pregnancy 

         

No 38,310 81.9 2,260 75.8 224 71.8 123 76.9 <0.001 

Yes 8,459 18.1 720 24.2 88 28.2 37 23.1 

Alcohol abuse          

No 47,285 99.7 3,003 98.8 313 97.8 162 99.4 <0.001 

Yes 147 0.3 37 1.2 7 2.2 1 0.6 
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  487	
  

	
  488	
  

	
  489	
  

	
  490	
  

	
  491	
  

Table 2. Breakdown of PTBs by maternal reproductive and medical history characteristics, types 492	
  

of birth presentation and defects for the four MCBR birth groups (2006-2011).  493	
  

Characteristic Term births Moderate-to-late 

preterm birth  

Very preterm 

birth 

Extremely 

preterm birth 

p* 

N % N % N % N %  

Parity          

Primipara 26,344 55.4 1,589 52.0 152 47.2 82 50.0 <0.001 

Multipara 21,225 44.6 1,466 48.0 170 52.8 82 50.0 

Prior preterm 

births 

         

No  46,653 98.1 2,892 94.7 292 91.0 145 88.4 <0.001 

Yes 905 1.9 161 5.3 29 9.0 19 11.6 

Prior spontaneous  

abortions (0–22 

weeks) 

         

No  41,956 88.3 2,607 85.3 257 79.8 120 73.2 <0.001 

Yes 5,546 11.7 449 14.7 65 20.2 44 26.8 

Prior induced  

abortions  

         

No  27,572 58.1 1,638 53.7 151 46.9 68 41.5 <0.001 

Yes 19,923 41.9 1,413 46.3 171 53.1 96 58.5 

Chronic infections 

of genitourinary 

tract  
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No  30,551 74.9 1,884 73.2 198 75.3 98 71.5   0.2 

Yes 10,241 25.1 691 26.8 65 24.7 39 28.5  

Diabetes mellitus or 

gestational diabetes 

         

No  47,521 99.8 3,028 99.0 314 97.5 163 99.4 <0.001 

Yes 89 0.2 32 1.0 8 2.5 1 0.6 

Birth defects           

<0.001 No 46,273 97.2 2,908 95.6 282 91.0 128 94.1 

Yes 1,315 2.8 135 4.4 28 9.0 8 5.9 

 494	
  

MCBR, Murmansk County Birth Registry; N, number of cases; PTBs, preterm births.  495	
  

*- Significant p-values indicate that differences in proportion exist between the term and preterm 496	
  

birth groups for the indicted characteristics.  497	
  

	
  498	
  

	
  499	
  

	
  500	
  

	
  501	
  

	
  502	
  

	
  503	
  

	
  504	
  

	
  505	
  

	
  506	
  

	
  507	
  

	
  508	
  

	
  509	
  

	
  510	
  

	
  511	
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  512	
  

	
  513	
  

	
  514	
  

	
  515	
  

	
  516	
  

Table 3. Adjusted OR values and 95% CIs calculated by multinomial logistic regression analysis 517	
  

for the potential risk factors itemized in Table 1.  518	
  

Characteristic Moderate-to-late birth 

versus term birth 

Very preterm birth versus 

term birth 

Extremely preterm birth 

versus term birth 

Adjusted OR [95% CI]* Adjusted OR [95% CI]* Adjusted OR [95% CI]* 

Age, years       

<18 1.37 [1.05, 1.79] 1.03 [0.40, 2.64] 1.22 [0.36, 4.23] 

18–34 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

≥35 years 1.30 [1.14, 1.48] 1.43 [0.99, 2.08] 1.07 [0.60, 1.91] 

Education       

None or primary 

(class 1-9) 

1.51 [1.22, 1.85] 1.65 [0.88, 3.08] 2.92 [1.39, 6.10] 

Secondary (class 

10-11) 

1.33 [1.20, 1.48] 1.41 [1.02, 1.95] 1.03 [0.64, 1.66] 

Vocational 

school 

1.19 [1.08, 1.32] 1.27 [0.92, 1.75] 0.82 [0.51, 1.34] 

      Higher 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Marital status        

Single 1.47 [1.30, 1.66] 2.0 [1.42, 2.81] 1.82 [1.04, 3.19] 

Married  1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Cohabitant 1.39 [1.26, 1.54] 1.32 [0.97, 1.79] 2.01 [1.31, 3.08] 

BMI, kg/m2       

Underweight 

(<18.5) 

1.26 [1.08, 1.46] 0.94 [0.56, 1.61] 0.30 [0.07, 1.24] 
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Normal weight 

(18.5-24.9) 

1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Overweight and 

obese (≥25.0)  

1.14 [1.04, 1.24] 0.86 [0.65, 1.13] 1.07 [0.60, 1.91] 

Smoking during 

pregnancy 

      

No 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 1.13 [1.02, 1.24] 1.25 [0.94, 1.67] 0.93 [0.59, 1.46] 

Alcohol abuse       

No 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 2.78 [1.82, 4.24] 4.16 [1.74, 9.93] 1.91 [0.25, 14.34] 

Parity       

Primipara 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Multipara 1.03 [0.94, 1.12] 1.11 [0.85, 1.46] 0.81 [0.53, 1.23] 

Prior preterm 

birth 

      

No  1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 2.49 [2.06, 3.00] 3.48 [2.19, 5.23] 6.65 [3.77, 11.75] 

Prior  

spontaneous  

abortions (0-22 

weeks) 

      

No  1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 1.24 [1.11, 1.38] 1.65 [1.21, 2.23] 3.06 [2.05, 4.56] 

Prior  induced  

abortions 

   

No  1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 1.10 [1.01, 1.19] 1.36 [1.06, 1.76] 1.96 [1.32, 2.91] 

Diabetes mellitus 

or gestational 

diabetes 
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No  1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

Yes 5.52 [3.57, 8.53] 12.16 [5.44, 27.21] 3.72 [0.50, 27.48] 

Birth defects        

   No 1.0 [Reference] 1.0 [Reference] 1.0 [Reference] 

   Yes 1.63 [1.35, 1.97] 3.55 [2.36, 5.33] 2.13 [0.98, 4.60] 

 519	
  

BMI, body mass index; OR, odds ratio; CI, confidence interval. 520	
  

* Adjusted for all other variables in the column.	
  521	
  

	
  522	
  


