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Chapter 2

Developmental delay in 
moderately preterm-born children 

with low socioeconomic status: 
risks multiply

Marieke R. Potijk, Jorien M. Kerstjens, Arend F. Bos, 
Sijmen A. Reijneveld, Andrea F. de Winter 

J Pediatr. 2013;163:1289-95
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ABSTRACT

Objective Socioeconomic status (SES) may (partially) explain associations of 
moderate prematurity with developmental delay. Therefore, we assessed separate 
and joint effects of low SES and moderate prematurity on preschool developmental 
delay.

Study design Prospective cohort study with a community-based sample of 
preterm- and term-born children (Lollipop-study). We assessed SES on the basis 
of education, occupation, and family income. The Ages and Stages Questionnaire 
was used to assess developmental delay at age four. We determined scores for 
overall development, and domains fine motor, gross motor, communication, 
problem-solving, and personal-social of 926 moderately preterm-born (32-36 
weeks’ gestation) and 544 term-born children. In multivariable logistic regression 
analyses, we used standardized values for SES and gestational age (GA).

Results Prevalence rates for overall developmental delay were 12.5%, 7.8%, and 
5.6% in moderately preterm-born children with low, intermediate, and high SES, 
respectively, and 7.2%, 4.0%, and 2.8% in term-born children, respectively. The 
risk for overall developmental delay increased more with decreasing SES than 
with decreasing GA, but the difference was not statistically significant: odds ratios 
(95% confidence intervals) for a one standard deviation decrease were: 1.62 (1.30-
2.03) and 1.34 (1.05-1.69), respectively, after adjustment for gender, number of 
siblings, and maternal age. No interaction was found except for communication, 
showing that effects of SES and GA are mostly multiplicative. 

Conclusions Low SES and moderate prematurity are separate risk factors with 
multiplicative effects on developmental delay. The double jeopardy of moderately 
preterm-born children with low SES needs special attention in pediatric care. 
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INTRODUCTION

Worldwide, one in ten live births ends before 37 weeks of gestational age (GA).1 
Although children born at less than 32 weeks of gestation face the greatest risk 
of mortality and morbidity, more than 85% of preterm children are born beyond 
32 weeks’ of gestation.2 Every week, therefore, that a child is born closer to term, 
decreases the risk of mortality and morbidity,3 but it increases the impact on public 
health due to the much larger number of children involved.4

 In the long-term, moderately preterm-born children (MP; 32 to 36 weeks’ 
gestation) face signifi cantly more developmental problems than term-born 
children (38 to 42 weeks’ gestation).5-8 In MP children aged four, the risk of 
developmental delay is twice the risk of term-born children and half the risk of 
very preterm children (< 32 weeks’ gestation).6 Huddy et al. reported that up to 
one third of MP children will have diffi  culties functioning at school.7 Specifi cally 
fi ne motor skills and handwriting seem to be aff ected.6,7-9  
 Recent evidence indicated that diff erences in socioeconomic status (SES) may 
(partially) explain the association of moderate prematurity with developmental 
delay.5,10 Additionally, low SES may further increase the eff ects of moderate 
prematurity on development. Nevertheless, the role of SES in the relationship 
between moderate prematurity and developmental delay is unclear. Our aim was, 
therefore, to assess the separate and joint eff ects of moderate prematurity and low 
SES on developmental delay in early childhood.

METHODS

Study design 
Data used for this study are from the Longitudinal Preterm Outcome Project 
(Lollipop): a large prospective cohort study, designed to investigate growth, 
development, and general health of preterm-born children, with a special focus 
on MP children (320 to 356 weeks of gestation) in the Netherlands.6 Lollipop 
consists of a community-based sample of preterm children and a random sample 
of term-born controls (380 to 416 weeks of gestation). At the stage in which 
the study was designed, MP children concerned those children born at 32-35 
weeks gestation and therefore children born at 360-366 weeks gestation were not 
included. Participants were recruited from thirteen randomly selected Preventive 
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Child Health Care (PCH) centers from across the country, covering urban and 
rural areas. Together, the thirteen centers monitored 45 446 children (25% of all 
four-year-old children monitored by Dutch PCH centers). In the Netherlands, 
90% to 95% of children are seen regularly and free of charge by PCH doctors of 
well-child care from birth up to four years.11 PCH professionals monitor mental 
and physical development through structured interviews with parents, general 
physical examinations, and standardized screening procedures, all of which are 
documented in PCH files. Lollipop was approved by the local institutional review 
board, and written informed consent was obtained from all parents. Lollipop is 
registered with www.controlled-trials.com (ISRCTN 80622320).

Participants 
Each PCH center provided a sample of all preterm children born during a single 
year, either from January 2002 to January 2003 or from June 2002 to June 2003. 
Term-born children were sampled from the same PCH centers and belonged to 
the same age-range as the preterm children. After the file of each second preterm 
child had been selected, the file of the next term-born child served as a control. 
In >95% of cases, GA was calculated by using the last date of menstruation, and 
confirmed by early ultrasound measurements. In the Netherlands, it is routine 
practice to assess GA with early ultrasound measurements between 100 and 126 
weeks of gestation. Children were excluded if they had a congenital malformation 
or syndrome, if the GA could not be verified or was beyond the set range, or if 
families moved between sampling and inclusion. An overview of the sampling 
procedures of Lollipop has previously been provided by Kerstjens et al.6 In short, 
of the 1145 eligible MP children, 995 (86.9%) parents participated in the long-
term follow-up part of the study and of the 674 eligible term-born children, 577 
(85.6%) parents participated. Response rates for the developmental questionnaire 
were 81.0% for MP children and 80.7% for term-born children. The total number 
of children in this study is 1470 (926 MP and 544 term-born children). 

Assessment of SES 
We determined SES on the basis of the three most frequently used measures: 
education, income, and occupation.12,13 Data on the highest completed educational 
level of both parents were collected by a questionnaire when the children were four 
years old. The following categories were defined: primary school or less, low-level 
technical and vocational training (< 12 years of education), high school or medium-
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level technical and vocational training (12 to 16 years of education), and university or 
high-level technical and vocational training (> 16 years of education). Furthermore, 
parents were asked to give an indication of their net monthly household income in 
euros: ≤ €850 ($1,087), €851 to €1150 ($1,088 to $1,471), €1151 to €1750 ($1,472 to 
$2,239), €1751 to €3050 ($2,240 to $3,902), €3051 to €3500 ($3,903 to $4,477), and 
> €3500 ($4,477). Data on occupational level were collected retrospectively from 
medical records kept by the PCH centers. We classifi ed the occupational level of both 
parents according to the International Standard Classifi cation of Occupations.14 We 
assessed the composite SES score on the basis of fi ve indicators: educational level of 
father, educational level of mother, family income, occupational level of father, and 
occupational level of mother. Information on each of the fi ve indicators was available 
for 95%, 98%, 76%, 81%, and 71%, respectively, of the children participating in this 
study. We standardized each of the indicators and computed the mean per child of 
the indicators that were available for that child, resulting in one single SES score for 
each child. Th en the SES scores were again standardized, i.e. had a mean of 0 and an 
standard deviation of 1.

Developmental outcomes 
Developmental outcomes were measured using the Dutch version of the 
48-month form of the Ages and Stages Questionnaire (ASQ), which is a validated, 
parent-completed, developmental screening instrument.15,16 We computed fi ve 
developmental domains of the ASQ: fi ne motor, gross motor, communication, 
problem-solving, and personal-social skills.16 Each domain consists of six questions 
on developmental milestones. For example, the domain communication problems 
consists of questions about the notion of categories, interpretation, meaning 
of objects, word conjugations, operating instructions, and the ability to form 
full sentences. Parents were asked to evaluate whether their child had achieved 
a milestone (yes, ten points), had partly achieved a milestone (sometimes, fi ve 
points), or had not yet achieved a milestone (no, zero points). Furthermore, we 
computed the ASQ total score by taking the mean of the fi ve domain scores. For 
the total score and the domains scores cut-off s for normal and abnormal scores 
were set at two standard deviations below the mean score of the Dutch reference 
group.15 In > 95% of cases, the mother fi lled out the questionnaire.
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Statistical analyses 
Firstly, we assessed child and family characteristics across children with low, 
intermediate, and high SES. Secondly, we examined prevalence rates of ASQ scores 
in the abnormal range for term-born and MP children with low, intermediate, and 
high SES. Thirdly, we performed univariate logistic regression analyses to assess the 
crude effect of SES and GA on developmental delay by using standardized scores 
for SES and GA, meaning that both have a mean of 0 and standard deviation of 1. 
Finally, we assessed the effects of SES, GA, and the interaction between SES and 
GA on developmental delay in three consecutive multivariable logistic regression 
models. In the first model we assessed separate effects of SES and GA, with mutual 
adjustment. Next, we assessed potentially synergistic effects of SES and GA by 
adding the SES*GA interaction (Model 2). In the final Model 3 we adjusted for the 
effect of potential confounders, which were identified on the basis of the literature 
and differences in background characteristics. We decided not to adjust for family 
composition and ethnicity of the mother to prevent over-adjustment for factors 
that significantly correlated with SES. We used SPSS for Windows 18.0 for all the 
statistical analyses. A P value of less than .05 was considered statistically significant.

RESULTS

In Table 1 we show the characteristics of all preterm and term children with low, 
intermediate, and high SES. Characteristics were statistically different between 
SES groups for family composition, maternal age, and maternal ethnicity. In 
analyses for the preterm and term-born children separately, we found no other 
characteristics that differed with statistical significance. The GA distribution of the 
926 MP children was: 32 weeks, 113 (12.2%); 33 weeks, 177 (19.1%); 34 weeks, 257 
(27.8%); 35 weeks, 379 (40.9%). 
 Figure 1 shows prevalence rates of ASQ scores in the abnormal range for term-
born children (A) and MP children (B) with low, intermediate, and high SES. Except 
for domains gross motor and communication (MP children), the proportion of 
children with scores in the abnormal range increased as SES decreased. For the 
ASQ total score, prevalence rates were 7.2%, 4.0%, and 2.8% in term-born children 
with low, intermediate, and high SES, respectively, compared to 12.5%, 7.8%, and 
5.6% in MP children, respectively.
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Table 1  Characteristics of moderately preterm-born and term-born children with low, intermediate, and 
high socioeconomic statusa (n=1470)

Variable
Low  
N=260

Intermediate  
N=937

High  
N=273 P valueb

Moderately preterm-born 
SGA (<P10)c

Male gender
Age of childd

   45-51 months (%)
   Mean (SD)
Family composition
   Two-parent family
   One-parent family
Number of siblings
   0
   1
   2
   ≥ 3
Age mother
   < 25
   25 to 34
   > 34
Ethnicity of mother
   Netherlands
   Europe
   Outside of Europe
Education of mothere

   Low
   Low to intermediate
   Intermediate to high
   High
Education fathere

   Low
   Low to intermediate
   Intermediate to high
   High
Family income (euro)e

   < 850
   851-1150
   1151-1750
   1751-3050
   3051-3500
   >= 3501

% (n)
71.9 (187/260)
10.4 (27/260)
58.5 (152/260)

60.4 (148/245)
45.0 (1.3)

87.9 (226/257)
12.1 (31/257)

19.6 (51/260)
50.0 (130/260)
19.6 (51/260)
10.8 (28/260)

13.6 (35/258)
68.2 (176/258)
18.2 (47/258)

90.3 (232/257)
  0.4 (1/257)
  9.3 (24/257)

  7.8 (20/258)
82.9 (214/258)
  9.3 (24/258)
  -

11.4 (26/228)
78.9 (180/228)
  9.6 (22/228)
  -

  4.3 (8/186)
24.7 (46/186)
43.0 (80/186)
28.0 (52/186)
  -
  -

% (n)
61.5 (576/937)
  8.3 (78/937)
53.8 (504/937)

62.7 (572/912)
45.1 (1.4)

94.8 (886/935)
  5.2 (49/935)

16.6 (156/937)
55.7 (522/937)
21.5 (201/937)
  6.2 (58/937)

  7.8 (73/935)
74.0 (692/935)
18.2 (170/935)

95.3 (886/930)
  1.8 (17/930)
  2.9 (27/930)

  0.5 (5/933)
19.0 (177/933)
61.5 (574/933)
19.0 (177/933)

  1.2 (11/917)
26.9 (247/917)
50.6 (464/917)
21.3 (195/917)

  0.6 (4/722)
  3.2 (23/722)
15.9 (109/722)
69.1 (499/722)
  8.6 (62/722)
  3.5 (25/722)

% (n)
59.7 (163/273)
  9.2 (25/273)
53.1 (145/273)

63.2 (170/269)
45.1 (1.3)

98.5 (269/273)
  1.5 (4/273)

13.2 (36/273)
57.9 (158/273)
22.3 (61/273)
  6.6 (18/273)

  1.1 (3/273)
72.9 (199/273)
26.0 (71/273)

96.3 (261/271)
  2.2 (6/271)
  1.5 (4/271)

  -
  -
13.6 (37/272)
86.4 (235/272)

  -
  0.4 (1/272)
  8.1 (22/272)
91.5 (249/272)

  -
  -
  0.9 (2/229)
27.9 (64/229)
24.5 (56/229)
46.7 (107/229)

.004

.57

.36

.77

< .001

.07

< .001

< .001

< .001

< .001

< .001

a Low SES, scores <= mean -1 SD on standardized SES scale; intermediate SES, scores > mean -1SD and <= 
mean +1SD; high SES, scores > mean +1 SD.
b P values are based on chi-squared tests.
c SGA, small for gestational age; i.e. birth weight below the 10th percentile of the Dutch Kloosterman growth 
charts.
d Age at completing the Ages and Stages Questionnaire; uncorrected calendar age. Th e percentages of 
children with an age that is appropriate for  the 48-month version of the ASQ are given (i.e. between 45 and 
51 months of age).
e Extensive information on SES indicators is defi ned in the Methods section.
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Figure 1 Scores in the abnormal range on the Ages and Stages Questionnaire (ASQ) for children of low, 
intermediate, and high socioeconomic backgrounds. For ASQ total development and the five ASQ domains, 
scores were called ‘abnormal’ at two standard deviations or less below the mean score of the Dutch reference 
group. 1A, Scores on the ASQ by SES in term-born children (n = 544). 1B, Scores on the ASQ by SES in MP 
children (n = 926).
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Information on the percentage of children having abnormal ASQ scores is given in 
Table 2, for all children together, and for low SES and MP children separately. Of 
the 1470 participating children 6.8% had a total development score two standard 
deviations below the mean of the Dutch reference group. For low SES and MP 
children these percentages were 11.0% and 8.3%, respectively.
 
Table 2  Overview of abnormal scores on the Ages and Stages Questionnairea for all children together, and 
for low SES and moderately preterm-born children separately

ASQ Domains

All children

n=1470
%   (n)

Low SESb

n=260
%   (n)

Moderately preterm

n=926
%   (n)

Total Score
Fine Motor
Gross Motor
Communication
Problem-Solving
Personal-Social

6.8 (96/1416) 
6.4 (93/1458)
5.1 (74/1450)
8.3 (119/1436)
5.3 (76/1444)
4.6 (67/1455)

11.0 (27/245)
  8.2 (21/256)
  5.5 (14/256)
  9.2 (23/251)
10.0 (25/251)
  7.4 (19/257)

8.3 (74/891)
8.1 (74/917)
5.7 (52/911)
9.5 (86/906)
6.1 (55/908)
5.7 (52/915)

Abbreviations: SES, socioeconomic status; ASQ, Ages and Stages Questionnaire
a Abnormal score on the ASQ: scores two standard deviations or more below the mean score of the Dutch 
reference group.
b Low SES: one standard deviation or more below the mean of the standardized SES.

 In Table 3 we present three models of multivariate logistic regression analyses, 
using standardized values for SES and GA. Th e highest values of SES and GA 
served as reference. Odds ratios represent the eff ect of a one standard deviation 
decrease in SES or GA. In multivariate Model 1, we assessed separate eff ects of SES 
and GA, with mutual adjustment. Decreasing SES was associated with an increased 
risk of delay in overall development, fi ne motor, communication, problem-solving, 
and personal-social skills. Decreasing GA was associated with an increased risk of 
delay in overall development, fi ne motor and communication skills. In Model 2 we 
analyzed synergistic eff ects of SES and GA (SES*GA). No statistically signifi cant 
interaction eff ects were found, except for communication skills. Th is indicates that 
the joint eff ects of SES and GA on communication skills are less than multiplicative. 
For the other domains and for overall developmental delay, the eff ects of SES and 
GA are multiplicative, as is the case for any logistic model without interactions. 
In the fi nal and adjusted Model, decreasing SES and decreasing GA were both 
associated with an increased risk of delay in overall development and delay in 
the domains fi ne motor, communication, and personal-social. Only decreasing 
SES signifi cantly increased the risk of problem-solving skills. Lastly, we found no 
relationship of decreasing SES or GA with delay in gross motor skills.
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Table 3  Relative and joint effects of socioeconomic status and gestational age on 
developmental delay: results of three multivariate logistic regression models

ASQ Domains

Univariate

OR (95% CI)           

Model 1a                   

OR (95% CI)           

Model 2b                     

OR (95% CI)             

Model 3c                    

OR (95% CI)             
Total Score
Decreasing SESd

Decreasing GAe

SES*GA
Fine Motor
Decreasing SESd

Decreasing GAe

SES*GA
Gross Motor
Decreasing SESd

Decreasing GAe

SES*GA
Communication
Decreasing SESd

Decreasing GAe

SES*GA
Problem-Solving
Decreasing SESd

Decreasing GAe

SES*GA
Personal-Social
Decreasing SESd

Decreasing GAe

SES*GA

1.70 (1.37-2.11)***
1.36 (1.09-1.71)**

1.31 (1.06-1.62)*
1.49 (1.18-1.89)***

1.09 (0.86-1.37)
1.16 (0.91-1.48)

1.37 (1.13-1.65)***
1.30 (1.07-1.59)**

1.85 (1.44-2.36)***
1.30 (1.02-1.66)*

1.49 (1.16-1.92)***
1.34 (1.02-1.74)*

1.67 (1.34-2.07)***
1.32 (1.05-1.65)*

1.28 (1.03-1.58)*
1.47 (1.16-1.86)***

1.07 (0.85-1.36)
1.16 (0.91-1.47)

1.34 (1.11-1.62)***
1.27 (1.04-1.56)*

1.82 (1.42 to 2.33)***
1.24 (0.97 to 1.60)

1.47 (1.14-1.88)***
1.30 (0.99-1.69)

1.67 (1.27-2.20)***
1.32 (0.96-1.81)
0.99 (0.71-1.40)

1.24 (0.92-1.67)
1.42 (1.05-1.93)*
1.06 (0.73-1.53)

1.01 (0.74-1.40)
1.10 (0.80-1.50)
1.12 (0.74-1.68)

1.57 (1.24-1.98)***
1.53 (1.18-2.00)***
0.73 (0.55-0.97)*

1.76 (1.30-2.37)***
1.18 (0.82-1.69)
1.09 (0.75-1.58)

1.58 (1.16-2.14)***
1.43 (1.00-2.05)
0.86 (0.59-1.25)

1.62 (1.30-2.03)***
1.34 (1.05-1.69)*

1.30 (1.05-1.62)*
1.44 (1.13-1.85)***

1.09 (0.86-1.38)
1.14 (0.89-1.46)

1.50 (1.18-1.90)***
1.60 (1.22-2.10)***
0.73 (0.55-0.98)*

1.79 (1.39-2.30)***
1.29 (1.00-1.66)

1.33 (1.03-1.72)*
1.36 (1.03-1.80)*

a Model 1: assessing the effects of socioeconomic status (SES) and decreasing gestational age (GA) in a 
multivariate model.
b Model 2: assessing potentially synergistic effects of SES and GA, by adding the SES*GA interaction to 
Model 1.
c Model 3: adjusting Model 1 (Model 2 for communication problems) for gender, number of siblings, and 
maternal age.
d Decreasing SES: the odds ratio (OR) represents the effect of every standard deviation (SD) decrease in 
SES with respect to the highest SES value (reference). On the standardized SES scale 260 children had a SES 
score < 1 SD below the mean (low SES), of which 6 children (2.3%) had a SES score < 2 SD below the mean. 
e Decreasing GA: the OR represents the effect of a one SD (i.e. ~ 3 weeks) decrease in GA compared to the 
highest GA value. Mean GA was 36 weeks.

Levels of significance: * indicates P < .05, ** indicates P < .01, and *** indicates P < .005

DISCUSSION

Our study showed that moderate prematurity and low SES are separate risk factors 
with multiplicative effects on developmental delay in early childhood. Only 
effects on communication skills were less than multiplicative. Decreasing SES 
and decreasing GA were both associated with increased risks of delay in overall 
development and delay in domains fine motor, communication, and personal-
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social skills. Th e risk of delay in problem-solving skills was signifi cantly associated 
with decreasing SES but not with decreasing GA.
 Our fi nding that moderate prematurity and low SES were separate risk factors 
for developmental delay supports the fi ndings of two recent studies. A study 
of Woythaler et al. showed that medical factors, including moderate preterm 
birth at 34 to 37 weeks’ gestation, as well as sociodemographic factors aff ected 
neurodevelopmental outcomes at 24 months of age.5 Quigley et al. reported that 
both moderate prematurity and low maternal educational level were associated 
with poorer educational achievement at age fi ve.10 Furthermore, in these studies 
socioeconomic factors had a greater share in poor developmental or educational 
outcomes than GA. Th is seems to be the case in our study too, though mainly for 
problem-solving skills. 
 Because of the higher rate of prematurity among low SES families, the association 
of moderate prematurity with developmental delay could have been a refl ection of 
low SES eff ects. Th is was hypothesized while many socioeconomically-graded risk 
factors have been identifi ed for preterm delivery, such as obesity, hypertension, 
smoking and stress. However, we found that SES neither weakened nor 
strengthened the association between moderate prematurity and developmental 
delay. Th erefore, our results support the hypothesis that GA itself is linked to 
developmental delay. 
 Developmental problems are rather common in early preterm-born children, 
as reported in several studies.6,17-19 Th e risk increases with decreasing GA: it has 
been suggested that e.g. intelligence quotient decreases 1.7 to 2.5 points per week 
below 32 weeks of gestation.19 MP children miss out on four to eight weeks of brain 
growth and development in utero, which may also put them at risk of developmental 
problems. Moderate prematurity has been associated with a smaller, and more 
specifi c array of developmental problems than early prematurity. Impairments 
include impaired fi ne motor skills, handwriting, coordination, and verbal 
fl uency.6,7,9,10 Higher rates of white matter injury in early preterm-born children 
explain a part of this diff erence, but the developmental stage of the central nervous 
system at birth might be even more important.17,20 Evidence from neuroscience 
shows that microstructural and neural connectivity processes are disturbed 
due to prematurity and this disturbance may result in atypical diff erentiation of 
neuronal pathways.21 Especially the limbic system and the cerebellum undergo 
structural changes aft er 32 weeks of gestation, and missing four to eight weeks 
of brain growth and development in utero may manifest itself later in diffi  culties 
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controlling complex motor or mental tasks.17,22-23 We believe that our findings 
on the effects of decreasing GA in moderate prematurity are mainly explained 
by these observations, but this is speculative. Other determinants involved in the 
long-term development of preterm children are for example maternal health in 
pregnancy and the reason for the preterm delivery.
 We found that SES and GA had multiplicative effects on delays in overall 
development, fine motor, and personal-social skills, which means a double 
jeopardy for MP children with low family SES. The significant interaction 
for communication shows that SES and GA had no multiplicative effects on 
communication skills. Each of the risk factors independently increased the risk 
of delay in communication skills, but the joint effect of having both risk factors 
was hardly greater than the effect of having only one risk factor. Although effects 
were not multiplicative, SES and GA did have a strengthening influence on each 
other’s independent effect (greater after adding the interaction). We presume that 
other factors may be involved here which are linked to low SES and/or moderate 
prematurity and which are associated with a higher risk of delay in communication 
skills. MP children could for example be offered more special care services than 
term-born children, which may have improved the communication skills of MP 
children. However, against this explanation pleads that MP children have just 
recently been recognized as a high-risk group.24 Apparently, this issue requires 
additional study.
 Decreasing SES was associated with an increased risk of delay in all domains 
except gross motor skills. Low SES is found to be associated with language 
processing and executive functioning25, and this may explain the relationship of 
low SES with almost all ASQ domains. Furthermore, numerous potential mediators 
can be named which contribute to the effect of low SES on delays in language 
processing and executive functioning. The broadest support, however, was found 
for prenatal factors, parental involvement and care, and cognitive stimulation in 
the home environment.25 
 Our study had several strengths as well as limitations. An important strength 
was the large community-based sample, which was well-suited to examine the 
effects of both moderate prematurity and SES. Furthermore, response rates were 
high on the developmental questionnaire: more than 90% of parents returned the 
questionnaires. Finally, SES was measured very accurately and comprised three of 
the most frequently used measures, i.e. occupation, education, and income.12 
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One limitation of our study was that we used a parent-completed screening 
instrument for the measurement of developmental delay instead of professional 
testing. However, the ASQ is a reliable and valid questionnaire for developmental 
screening.15,16,26 We notice that not all ASQ scores were complete. Some parents 
may have had challenges in comprehending the questions, for example mothers in 
the low SES group having an ‘ethnicity outside Europe’. In general, however, parents 
consider the ASQ easy to fi ll out,27 and most parents (97%) can do so without 
the help of others.28 Another limitation was that our study lacked information on 
factors that may explain some of the eff ects of SES such as genetic factors. 
 Our fi ndings have two main implications. Firstly, we found that low SES and 
moderate prematurity are separately associated with developmental delay, and thus 
their eff ects multiply each other. Th erefore, in PCH trajectories more attention 
should be paid to the double jeopardy of the large group of MP children with low 
SES. Secondly, preventive actions and/or early intervention may prevent (further) 
developmental delay in these high-risk children. One possible strategy to prevent 
developmental delay in both poor children and in preterm infants may be home-
visiting of nurses at an early stage.29 However, before starting new preventive 
programs, further investigation is needed on the eff ectiveness of early intervention  
in MP children. In addition, modifi able mechanisms need to be identifi ed that link 
low SES to adverse developmental outcomes.25,30, 31  
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