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What’s Known on This Subject 39 
Children born late in the school year, have increased risk of educational, social and mental health 40 
disadvantages, including ADHD and prescription of psychostimulants. Whether preterm born are 41 
particularly vulnerable to relative age effects on mental health is not known. 42 

What This Study Adds  43 
Preterm children born late in the school year have increased risk of psychostimulant prescription 44 
compared to preterm peers, not previously studied. This relative age effect seems to persist into 45 
young adulthood, in contrast to findings for term born. 46 
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Abstract 62 

Background and Objectives 63 
Being among the youngest within a school class is linked to disadvantages in various educational 64 
and mental health domains. This study aimed to investigate whether preterm born are particularly 65 
vulnerable to relative age effects on mental health, not previously studied. 66 

Methods  67 
We used registry data on all Norwegians born between 1989 and 1998 to compare prescription 68 
status for psychostimulants, antidepressants, hypnotics, anxiolytics and antipsychotics per year 69 
from age 10 to 23 (2004-2016) between exposure groups with different time of birth in the year 70 
(relative age) and different gestational age (preterm vs term). 71 

Results 72 
Of 488470 individuals, 29657 (6,1%) were born preterm. For term born in November/December, 73 
the adjusted Odds Ratio (aORs) for psychostimulant prescription compared to peers born in 74 
January/February was 1.80 (95% CI, 1.69-1.91) at ages 10 to 14 years, and 1.17 (95% CI, 1.08-75 
1.27) at ages 20 to 23 years. Within preterm born, the corresponding results were 1.39 (95% CI, 76 
1.13-1.69) and 1.34 (95% CI, 1,00-1.78) at ages 10-14 and 20-23 years, respectively.  77 

Conclusions 78 
Being relatively young within the school group was associated with increased psychostimulant 79 
prescription in the preterm as well as the term population. In contrast to term peers, the relative 80 
age effect for psychostimulant prescription seemed to persist to young adulthood for the preterm 81 
population. The results suggest that preterm individuals are vulnerable to long-term effects of 82 
relative immaturity and that they require careful consideration from both health care 83 
professionals and the school system.  84 
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Introduction 85 

Children born preterm carry vulnerability from birth and into adulthood 1, 2, including increased 86 

risk of ADHD3, 4 and psychiatric problems5, 6, and there is evidence that they suffer more from 87 

social and cognitive disadvantages7, 8 than term born peers.   88 

In Norway all children born in the same calendar year start school together. Within a school 89 

class, the youngest children are almost 12 months younger than their oldest peers. Consequently, 90 

they are more immature regarding social, cognitive and motor development. Being compared 91 

with older and more mature peers may lead to problematization of relative immaturity and to 92 

overdiagnosis and medicalization, and negatively impact mental health and self-esteem9-11. Such 93 

influences on children of their chronological age relative to their classmates’ age is often referred 94 

to as “relative age effect”. Studies show that younger age in a school class increases the risk of 95 

being diagnosed with ADHD and prescribed psychostimulant medication12-17, and that this effect 96 

is most pronounced in girls13. Relative age effects may be understood as a consequence of 97 

organization of the educational system, school entry and class environments, supported by 98 

research from e.g. Denmark, where delayed school start is practiced liberally and studies do not 99 

show these adverse effects of relative age.18 100 

Children born preterm are relatively more immature compared to their term born peers with the 101 

same chronological age.19 When starting school, this difference comes in addition to the age 102 

difference between the youngest and oldest children in the same class. Whether this “double 103 

burden” of immaturity may put children born preterm at particular risk, is of public health 104 

interest, since it may be imposed by societal structures, and may be reduced by modifying these. 105 
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We aimed to assess separately for preterm and term born, the importance of relative age in 106 

school on mental health, indicated by psychotropic drug use in adolescence and young 107 

adulthood. We hypothesized that the effect of relatively young age would be greater for preterm 108 

than term born individuals, and greater for girls than boys. Additionally, we aimed to study 109 

whether relative age effects persist beyond childhood. 110 

 111 

Patients and methods 112 

Study design 113 

The study was based on a linkage between the Medical Birth Registry of Norway (NMBR)20, the 114 

Norwegian Prescription Database (NorPD)21 and Statistics Norway22, using the unique 115 

Norwegian personal identification number. The NMBR includes all Norwegian citizens and 116 

provides maternal and perinatal variables. The NorPD provides information about all prescribed 117 

drugs dispensed by pharmacies. Information on education was collected from Statistics Norway. 118 

We followed individuals born from 1989 through 1998, with registered gestational age (GA) 119 

between 23+0 and 42+6 weeks, who had no registered congenital birth defects, were alive at 10 120 

years and had registered maternal variables. Only individuals with birth weights more than 400 g 121 

and birth weights considered likely for GA were included.  122 

The study was assessed and approved by the Regional Committees for Medical and Health 123 

Research Ethics (REC). 124 

 125 
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Follow-up 126 

Individuals were followed between 2004 and 2016 with annual registrations, from the year they 127 

turned 10 until the year of their 24th birthday, emigration, or death – whichever occurred first.  128 

 129 

Exposures 130 

Gestational age (GA in week + days) was categorized in two groups according to the mother’s 131 

last menstrual period; preterm (GA 23+0 to 36+6) and full term (GA 37+0 to 42+6). For 132 

sensitivity analyses, gestational age was further sub-categorized in four groups (GA 23+0 to 133 

33+6, GA 34+0 to 36+6, GA 37+0 to 38+6 and GA 39+0 to 42+6). 134 

Relative age was measured by month of birth in the year and categorized in two-months 135 

intervals. Individuals born in January/February were defined as relatively older, having a high 136 

relative age, while those born in November/December were defined as relatively younger, having 137 

a low relative age. 138 

 139 

Outcomes 140 

Outcomes were defined according to the ATC system: N06B psychostimulants for ADHD. 141 

Secondary outcomes were prescription status of four other categories of psychotropic drugs: 142 

N06A antidepressants, N05CD/N05CF/N05CH hypnotics and sedatives, N05B anxiolytics and 143 

N05A antipsychotics (Table S1). We registered prescription status (one (or more) prescription(s) 144 

vs no prescription) for each outcome every year from age 10 to 23 years.  145 

 146 
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Covariates 147 

We included covariates considered as potential confounders in the relationship between relative 148 

age and gestational age and mental health. Child variables collected from the NMBR included  149 

birthyear, birthweight, multiple birth and sex. We created a z-score for birthweight according to 150 

Marsal et al’s foetal growth standards23, and identified individuals with birthweights more than 6 151 

standard deviations (SD) below or more than 3 SD above the z-score (mean value), according to 152 

gestational age. Maternal variables, including parity and relationship status, were also collected 153 

from NMBR. Details of covariates are presented in Table S2.  154 

 155 

Statistical analyses 156 

We used generalized estimating equations (GEE) logistic regression models to compare the use 157 

of psychostimulants (primary outcome) per year from age 10 to 23 between exposure groups 158 

with different time of birth in the year (relative age) and different gestational age (preterm vs 159 

term).  All analyses were repeated for each of the four secondary drug outcomes. 160 

The primary analysis included the full study sample and assessed time of birth in the year in six 161 

two-month intervals, with an interaction term between time of birth category and gestational age 162 

group to explore differences in the impact of relative age between term and preterm born 163 

individuals. Analyses were performed for males and females separately and adjusted for 164 

participants’ age (during follow-up), year of birth and multiple birth status and mothers’ parity, 165 

relationship status, age in years and age in years squared, educational level, and county of birth. 166 

Estimates from the regression analyses were used to calculate and graphically present the 167 

percentage with the outcome in each exposure group, using average marginal effects (with 168 

covariates as observed).  169 
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In a subsample, we compared the group with the lowest relative age (born November/December) 170 

with the group with the highest relative age (born January/February) and assessed outcomes in 171 

three periods according to age in follow-up (10-14 years, 15-19 years and 20-23 years) by adding 172 

an interaction term between period and relative age groups in the analyses. Analyses were 173 

performed for term and preterm separately and adjusted for participants year of birth and 174 

multiple birth status and mothers’ parity, relationship status, age in years and age in years 175 

squared, educational level, and country of birth. 176 

We performed sensitivity analyses where preterm individuals were stratified into subgroups to 177 

explore differences in associations among very preterm and later preterm individuals.  178 

All analyses were done using STATA statistical software version 15.1 (StataCorp). 179 

 180 

Results 181 

488 470 individuals were included in the primary analyses (251 525 [51,5%] male participants 182 

and 6,1 % were born preterm). Participants’ birth month was evenly distributed over the year. 183 

Figure and table 1 show the study population and population characteristics, respectively.  184 

 185 

Figure 2 displays annual psychostimulant use by categories of birth month throughout the year, 186 

showing gradually higher proportions with psychostimulant prescription with increasing birth 187 

month from January/February to November/December for both preterm and term born males and 188 

females. Annual prescription for boys born in November/December was 1.0 %-point (95% CI 189 

0.4-1.7) higher for preterm born and 1.3 %-point (95% CI 1.1-1.4) higher for term born, 190 
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compared to boys born in January/February (corresponding oddsratios (OR) 1.37 (95% CI 1.12-191 

1.68) and 1.74 (95% CI 1.63-1.86), p for interaction between birth month category and preterm 192 

status 0.36). Corresponding figures for girls were 0.5%-point (95% CI -0.0-1.0) higher for 193 

preterm and 0.4%-point (95% CI 0.3-0.6) higher for  194 

term born (ORs 1.39 (95% CI 0.98-1.96) and 1.43 (95% CI 1.30-1.57), p for interaction between 195 

birth month category and preterm status 0.93) – details provided in table S3.  196 

 197 

The subsample used for further comparisons consisted of 152 725 individuals,79 022 born in 198 

January/February (4741 (6,0 %) were born preterm) and 73 703 individuals born in 199 

November/December (5076 (6,9 %) were born preterm) (table S4).  200 

 201 

Figure 3 shows odds ratios of psychostimulant prescription at ages 10-14, 15-19 and 20-23 years 202 

for the relatively younger (born in November/December) group compared with their relatively 203 

older peers (born in January/February) in term and preterm born (p for interaction between 204 

relative age, age group and preterm status <0.001). While odds ratios of prescription for the 205 

relatively younger group compared with the relatively older group decreased with increasing age 206 

in the term population (from 1.80 (95% CI, 1.69-1.91) at ages 10 to 14 years to 1.17 (95% CI, 207 

1.08-1.27) at ages 20 to 23 years), we observed a  stable association over age in the preterm 208 

population (ORs 1.39 (95% CI, 1.13-1.69) at ages 10 to14 years and 1.34 (95% CI, 1.00-1.78) at 209 

ages 20 to 23 years). The relative age effect over age/time differed between males and females 210 

among term born (p for interaction between relative age, age group and sex <0.001), but less so 211 
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in the preterm population (p for interaction between relative age, age group and sex 0.10) (figure 212 

S1).  213 

 214 

The results indicated that relatively younger born late preterm (GA 34-36) have about 50% 215 

increased risk of psychostimulant use from ages 10 through 23 when compared to their relatively 216 

older peers (figure 4). However, the corresponding comparison for preterm born before week 34 217 

did not indicate strong relative age effects, but estimates were imprecise due to relatively low 218 

number in this group.  219 

 220 

There were small changes in prescription of the four other psychotropic drug groups with 221 

increasing birth month from January/February to November/December when studying the entire 222 

period from 10 to 23 years (figure 5), neither for preterm nor term males or females. However, at 223 

ages 10 to 14 years, ORs were increased for prescription of several drugs for the relatively 224 

younger individuals, compared to relatively older peers, both in the term and to some extent in 225 

the preterm born groups (figure 6) (e.g. ORs for antipsychotics at ages 10 to 14 years 1.39 (95% 226 

CI 1.18 to 1.64) in term born and 2.43 (95% CI 1.39 to 4.27) in preterm born). Such relative age 227 

effects were not present among the older age groups. Figure S2 shows the corresponding results 228 

stratified by sex. 229 

 230 
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Discussion 231 

Our findings showed that young relative age was associated with higher psychostimulant 232 

prescription across ages 10 to 23 years. Overall, psychostimulant use was higher in preterm than 233 

in term born, and the relative age effect for psychostimulants was seen within the preterm and 234 

the term born group. However, while the relative age effect for psychostimulant prescription 235 

decreased over age for the term population, we saw a stable trend over ages 10 to 23 years for the 236 

preterm population. Relatively younger term and preterm groups were more often prescribed 237 

antidepressants and antipsychotic drugs at 10-14 years compared to peers born early in the year, 238 

but this did not persist at later ages. 239 

 240 

Our findings show an explicit relative age effect for psychostimulant prescription in both preterm 241 

and term boys and girls. Earlier literature supports the same tendency, without taking gestation 242 

into account, finding that children born late in the academic year are more often diagnosed with, 243 

and more often prescribed medication for, ADHD.12-15, 24  244 

Earlier research on term born individuals suggests that relatively younger age is also related to 245 

other adverse mental health effects.25 A recent study including ten million people found that low 246 

relative age was associated with diagnoses of anxiety, depressive disorders, ADHD, and with 247 

prescription of ADHD medication and antidepressants.26 Other studies have found increased risk 248 

of depression14, lower life satisfaction, more psychosomatic complaints, and increased risk of 249 

being overweight among relatively younger children.10  250 

Our findings show relative age effects related to antidepressants and antipsychotics in ages 10 to 251 

14 years for both preterm and term peers.  252 
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For the preterm born, we are not aware of earlier studies assessing the impact of relative age 253 

effects on mental health , but findings from studies on academic performance are relevant to 254 

consider since academic performance is linked to mental health and mental health disorders.27 A 255 

British cohort study from 2013 conducted by Odd et al 28 looked at academic outcomes, and 256 

showed a gradual reduction in scores on reading, writing and mathematics from oldest to 257 

youngest students in class in ages 5 to 7 years, including for preterm individuals. The same 258 

authors found that special educational needs were maintained until the age of 16 among preterm 259 

pupils enrolled in school based on date of birth, compared to those enrolled based on expected 260 

date of delivery.29 Individuals born preterm experienced some catch-up on test results to their 261 

term peers during ages 5 to 16 years but did not totally close the gap.30  262 

 263 

Whether relative age effects persist into adolescence and young adulthood, indicating difficulties 264 

of a more chronic nature, is of essential concern. As children grow older and the developmental 265 

differences between those born late and early in the year become smaller, one also would expect 266 

diminishing relative age effects. Most of the earlier research in this field concludes that relative 267 

age effects for ADHD diagnosis and prescription are largest during early years of school15, 31-33. 268 

Also, relative age effects related to internalizing symptoms, poorer peer relationships and mental 269 

health impairment decreased over time from ages 11-12 years9 in one study. However, other 270 

studies suggest sustained effects of relative age on mental health, e.g. a Japanese study showing 271 

increased mortality due to suicide at ages 19 to 21 years.34 For the term population in our study, 272 

we observed decreasing relative age effects regarding psychostimulant prescription from ages 273 

10-14 to ages 20-23 years, in concordance with most earlier studies. However, for the preterm 274 

population, we found a more stable relative age effect for psychostimulants across ages 10 to 23 275 
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years, supporting findings of the relatively long-term educational outcomes Odd et al found for 276 

preterm individuals.28-30  277 

It is well known that adolescents born preterm are more prone to having an ADHD diagnosis.3, 4 278 

Also, there is increasing evidence of a “preterm behavioral phenotype”, associated with 279 

symptoms of anxiety, inattention and social difficulties.35, 36 These vulnerabilities could possibly 280 

explain less resilience to suboptimal or inappropriate social and educational environments, and to 281 

the experience of coming up short compared to peers in terms of social skills and athletic and 282 

academic performance in preterm born. This could further contribute to lasting effects with 283 

reduced level of functioning.  284 

For antidepressants, hypnotics, anxiolytics and antipsychotics, our findings did not affirm 285 

sustained relative age effects through adolescence and into young adulthood. While this could 286 

indicate that there is no lasting connection between relative age and mental health disorders other 287 

than ADHD, it is also possible that medication use is a less robust indicator of these disorders, 288 

especially in older adolescents and young adults.  289 

 290 

In line with findings from numerous countries and earlier studies12, 13, 33, 37, 38, the total proportion 291 

of boys getting a psychostimulant prescription was higher than for girls in early ages (10-14 and 292 

15-19 years), but the association between younger relative age and psychostimulant prescription 293 

was more pronounced among female than male participants. Surprisingly, this trend was not seen 294 

among the youngest preterm girls (10-14 years). A possible explanation for a small relative age 295 

effect regarding psychostimulant prescription among the youngest preterm girls could be that 296 

relative immaturity in this group for some reason to a lesser extent is interpreted as ADHD, or 297 
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rather interpreted as other types of psychopathology. However, relatively broad confidence 298 

intervals in the preterm group does not support any firm conclusion from this observation.  299 

 300 

A minority of studies, including from Denmark18, show no relative age effects concerning 301 

ADHD diagnosis/ medication. A suggested explanation for this is that a considerable proportion 302 

of children born late in the year delay school start in Denmark, thus being more mature at the 303 

time. Also, enrolling preterm pupils in school based on expected date of delivery instead of  304 

actual delivery date has shown to reduce the need of special education.29 Findings suggest that 305 

children with initial learning difficulties predominantly linked to slow maturation and lack of 306 

self-regulation could benefit from delayed school enrollment.39 On the other hand, there are 307 

studies suggesting that delayed school entry could deprive children with developmental 308 

difficulties from one important year of educational support.40  309 

 310 

Strengths of this study is the study design, with a large naturally selected population across all 311 

gestational ages, with complete follow-up using high quality registry data over several years 312 

across youth.  313 

 314 

Although we have adjusted for several perinatal and maternal covariates considered possible 315 

confounders in this context, gestational age is a complex phenomenon and residual confounding 316 

is still likely to be present. Although we cannot rule out that some people plan birth to a specific 317 

month of the year, we assume that birth month is more or less randomly distributed. We 318 
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therefore consider confounding by gestational age as less important for the comparison between 319 

relatively younger and older groups.  320 

Prescription of medication must be considered as one of several possible ways of measuring 321 

mental health in young people, reflecting a certain functional impairment (lack of sleep, anxiety, 322 

mood, hyperactivity/concentration), although it is not necessarily correlated with the prevalence 323 

of psychiatric disorders. However, psychostimulants in Norway must meet diagnostic criteria 324 

and be initiated by a specialist in child and adolescent psychiatry, pediatrics or neurology, and an 325 

earlier Norwegian study has shown a high correlation between ADHD diagnoses and dispensed 326 

ADHD medication. 12 327 

Finally, for subgroup analyses some ORs in the study are narrow, and although relevant at the 328 

population level, individual risk must be interpreted with caution.   329 

 330 

Conclusion/final remarks 331 

Our findings suggest that the preterm population has sustained relative age effects, compared to 332 

term peers. Currently, the cause of this remains uncertain, but may be linked to the higher 333 

prevalence of developmental and cognitive difficulties in preterm children. More research into 334 

mechanisms for, and interventions to reduce relative age effects in the preterm population is 335 

necessary. Nevertheless, our findings suggest need for approaches at various levels. Universal 336 

and system level approaches are needed to reduce relative age effects among school children in 337 

countries where such effects exist. Examples could be delayed/ flexible school entry or more 338 

inclusive school practices. In addition, both healthcare and educational professionals should give 339 

particular attention to preterm children born late in the school year in the transition to school.  340 
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Tables and figures 
 

Figure 1: Study population. 

Figure 2: Estimated proportion with psychostimulant prescription (per year) age 10-23 (in 
percent, with 95% CI) according to two-month intervals of birth month throughouth the 
year for preterm and term groups. Model adjusted for birth year, age, multiple birth status, 
mothers’ age and mothers’ age squared, parity, relationship status, country of birth and 
education. 

Figure 3: Oddsratios (OR, with 95% CI) of annual psychostimulant prescription at ages 10-
14, 15-19 and 20-23 years among the relatively younger preterm and term groups born in 
November/December, compared to the relatively older groups born in January/February. 

- Figure footnote:  
P-values for interaction between relative age and age group 
a0.46 b<0.001  

 
Figure 4: Oddsratios (OR, with 95% CI) of annual psychostimulant prescription at ages 10-
14, 15-19 and 20-23 years among preterm groups with GA 23-33, 34-36, 37-38 and 39-42 
born in November/December, compared to the same groups born in January/February. 

Figure 5: Estimated proportion with prescription of psychotropic drugs (per year) age 10-23 
(percent, 95% CI) according to two-month intervals of birth month throughouth the year for 
preterm and term groups. Model adjusted for birth year, age, multiple birth status, 
mothers’ age and mothers’ age squared, parity, relationship status, country of birth and 
education. 

Figure 6: Oddsratios (OR, with 95% CI) of annual prescription of antidepressants, anxiolytics, 
hypnotics and antipsychotics at ages 10-14, 15-19 and 20-23 years among the relatively 
younger preterm and term groups born in November/December, compared to the relatively 
older groups born in January/February. 

- Figure footnote:  
P-values for interaction between relative age and age group 
a0.15 b<0.001 c0.38 d<0.001 e0.03 f<0.001 g<0.001 h<0.001 
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    Jan/ Feba   March/ Aprb  May/ Junc   Jul/ Augd   Sep/ Octe   Nov/ Decf  All 

    
n (%) / Mean 

(SD)   
n (%) / Mean 

(SD) 
 n (%) / Mean 

(SD)   
n (%) / Mean 

(SD)   
n (%) / Mean 

(SD)   
n (%) / Mean 

(SD) 
 

n (%) / Mean (SD) 

Total: 
 

79 022 (16,2) 
 

87 941 (18,0)  84 712 (17,3) 
 

83 157 (17,0) 
 

79 935 (16,4) 
 

73 703 (15,1)  488 470 (100) 

Gender: 
   

  
      

  
 

Boys 
 

40 625 (51.4) 
 

45 386 (51,6)  43 861 (51,8) 
 

42 771 (51,4) 
 

41 091 (51,4) 
 

37 791 (51,3)  251 525 (51,5) 

Girls 
 

38 397 (48,6) 
 

42 555 (48,4)  40 851 (48,2) 
 

40 386 (48,6) 
 

38 844 (48,6) 
 

35 912 (48,7)  236 945 (48,5) 

Mean birthweight, g (SD): 
 

3 520 (582) 
 

3 540 (572)  3 528 (579) 
 

3 527 (577) 
 

3 531 (581) 
 

3 508 (597)  3526 (597) 

GA:               

23-36 weeksg  4 741 (6,0)  5 031 (5,7)  5 185 (6,1)  4 953 (6,0)  4 671 (5,8)  5 076 (6,9)  29 657 (6,1) 

- 23-33 weeksh  1 269 (26,8)  1 267 (25,2)  1 323 (25,5)  1 201 (24,3)  1 276 (27,3)  1 428 (28,1)  7 764 (26,2) 

- 34-36 weeksi  3 472 (73,2)  3 764 (74,8)  3 862 (74,5)  3 752 (75,8)  3 395 (72,7)  3 648 (71,9)  21 893 (73,8) 

37-42 weeksj  74 281 (94,0)  82 910 (94,3)  79 527 (93,9)  78 204 (94,0)  75 264 (94,2)  68 627 (93,1)  458 813 (93,9) 

- 37-38 weeksk  11 666 (15,7)  12 688 (15,3)  12 215 (15,4)  11 873 (15,2)  11 137 (14,8)  11 048 (16,1)  70 627 (15,4) 

- 39-42 weeksl  62 615 (84,3)  70 222 (84,7)  67 312 (84,6)  66 331 (84,8)  64 127 (85,2)  57 579 (83,9)  388 186 (84,6) 

Small for gestational agem: 
 

2 084 (2,6) 
 

2 138 (2,4)  2 129 (2,5) 
 

2 254 (2,7) 
 

2 077 (2,6) 
 

2 054 (2,8)  12 736 (2,6) 

Large for gestational agen: 
 

2 093 (2,7) 
 

2 443 (2,8)  2 333 (2,8) 
 

2 291 (2,8) 
 

2 186 (2,7) 
 

2 043 (2,8)  13 389 (2,7) 

Mother's relationship status: 
   

  
      

  
 

Married/ cohabitant 
 

72 400 (91,6) 
 

81 077 (92,2)  78 020 (92,1) 
 

76 332 (91,8) 
 

73 222 (91,6) 
 

67 158 (91,1)  448 209 (91,8) 

Other 
 

6 622 (8,4) 
 

6 864 (7,8)  6 692 (7,9) 
 

6 825 (8,2) 
 

6 713 (8,4) 
 

6 545 (8,9)  40 261 (8,2) 

Multiple births: 
   

  
      

  
 

Singeltons 
 

76 707 (97,1) 
 

85 492 (97,2)   82 374 (97,2) 
 

80 802 (97,2) 
 

77 715 (97,2) 
 

71 397 (96,9)  474 487 (97,1) 

Twins 
 

2 250 (2,9) 
 

2 380 (2,7)  2 239 (2,6) 
 

2 270 (2,7) 
 

2 132 (2,7) 
 

2 207 (3,0)  13 487 (2,8) 
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Triplets/ quadruplets 
 

65 (0,1) 
 

69 (0,1)  99 (0,1) 
 

85 (0,1) 
 

88 (0,1) 
 

99 (0,1)  505 (0,1) 

Parity: 
   

  
      

  
 

Primiparae 
 

32 927 (41,7) 
 

34 595 (39,3)  34 305 (40,5) 
 

34 752 (41,8) 
 

33 753 (42,2) 
 

31 635 (42,9)  201 967 (41,4) 

Para 1 
 

28 301 (35,8) 
 

32 967 (37,5)  31 022 (36,6) 
 

29 422 (35,4) 
 

27 683 (34,6) 
 

25 200 (34,2)  174 595 (35,7) 

Para 2 
 

13 146 (16,6) 
 

15 176 (17,3)  14 493 (17,1) 
 

14 143 (17,0) 
 

13 647 (17,1) 
 

12 265 (16,6)  82 870 (17,0) 

Para 3 
 

3 454 (4,4) 
 

3 888 (4,4)  3 640 (4,3) 
 

3 552 (4,3) 
 

3 526 (4,4) 
 

3 298 (4,5)  21 358 (4,4) 

Para 4 or more 
 

1 194 (1,5) 
 

1 315 (1,5)  1 252 (1,5) 
 

1 288 (1,6) 
 

1 326 (1,7) 
 

1 305 (1,8)  7 680 (1,6) 

Maternal mean age, years 
(SD): 29,0 (5,0) 

 
28,9 (4,9)  28,8 (4,9) 

 
28,6 (5,0) 

 
28,5 (5,0) 

 
28,3 (5,1)  28,7 (5,0) 

Maternal education: 
   

  
      

  
 

Lower secondary education 
 

22 780 (28,8) 
 

24 568 (27,9)  23 744 (28,0) 
 

23 284 (28,0) 
 

22 477 (28,1) 
 

21 321 (28,9)  138 174 (28,3) 

Upper secondary education 
 

33 877 (42,9) 
 

37 928 (43,1)  36 280 (42,8) 
 

35 151 (42,3) 
 

34 035 (42,6) 
 

31 240 (42,4)  208 511 (42,6) 

Higher education 
 

22 365 (28,3) 
 

25 445 (28,3)  24 688 (29,1) 
 

24 722 (29,7) 
 

23 423 (29,3) 
 

21 142 (28,7)  141 785 (29,0) 

Maternal country of birth: 
   

  
      

  
 

Norway 
 

73 065 (92,5) 
 

81 561 (92,8)  78 162 (92,3) 
 

76 718 (92,3) 
 

73 542 (92,0) 
 

67 588 (91,7)  450 636 (92,3) 

Other 
 

5 957 (7,5) 
 

6 380 (7,3)  6 550 (7,7) 
 

6 439 (7,7) 
 

6 393 (8,0) 
 

6 115 (8,3)  37 834 (7,8) 

Psychotropic drugso: 
 

  
      

  
 

Psychostimulants 
 

3 039 (3,9) 
 

3 540 (4,0)  3 662 (4,3) 
 

3 885 (4,7) 
 

4 107 (5,1) 
 

4 086 (5,5)  22 319 (4,6) 

Antidepressants 
 

7 000 (8,9) 
 

7 705 (8,8)  7 405 (8,7) 
 

7 272 (8,8) 
 

6 957 (8,7) 
 

6 508 (8,8)  42 847 (8,8) 

Anxiolytics 
 

4 540 (5,8) 
 

4 900 (5,6)  4 656 (5,5) 
 

4 593 (5,5) 
 

4 453 (5,6) 
 

4 177 (5,7)  27 319 (5,5) 

Hypnotics/ sedatives 
 

6 982 (8,8) 
 

7 767 (8,8)  7 565 (8,9) 
 

7 470 (9,0) 
 

7 346 (9,2) 
 

6 863 (9,3)  43 993 (9,0) 

Antipsychotics 
 

2 858 (3,6) 
 

3 070 (3,5)  3 001 (3,5) 
 

2 952 (3,6) 
 

2 802 (3,5) 
 

2 688 (3,7)  17 370 (3,6) 

 

                                        

Table 1. Sociodemographic characteristics and perinatal variables of the total population. 

a Born in January or February. 
b Born in March or April. 
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c Born in May or June. 
d Born in July or August. 
e Born in September or October. 
f Born in November or December. 
g Gestational age, 23 wk and 0 d to 36 wk and 6 d. 
h Gestational age, 23 wk and 0 d to 33 wk and 6 d. 
i Gestational age, 34 wk and 0 d to 36 wk and 6 d. 
j Gestational age, 37 wk and 0 d to 42 wk and 6 d. 
k Gestational age, 37 wk and 0 d to 38 wk and 6 d. 
l Gestational age, 39 wk and 0 d to 42 wk and 6 d. 
m Birth weight <2,5th percentile for gestational age. 
n Birth weight >97,5th percentile for gestational age. 
o For the entire periode (ie, ages 10-23 years)  
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