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Abstract
Background: A premature birth alters the usualfamily situation, becoming a risk factor that can disturb the development of the child

and parental functions. Families have to deal with and adjust to the evolution of prematurity and at the same are responsible for the
child’sskill development. Preterm infants have a higher risk of developing consequences in their cognitive development and intelligence quotient (IQ).

Objective: To learn about family functioning and IQ in children born prematurely at 6 years of ageat the National Institute of Perinatology.

Materials and Methods: Analytical, non-experimental, cross-sectional study with purposive non-probabilistic sampling of two independent samples of parents and children with a history of prematurity.

Results: 124 cases were analyzed. The intelligence assessment of children at six years indicates that 62.7% have an average global

IQ. There is a positive, low and statistically significant correlation between the weight of the premature and the global IQ (rs = .229,
p ≤ 0.05). Significant statistical differences were only found regarding scores in the short-term memory area with respect to the area
of a negative relationship with the partner corresponding to family functioning (χ2 = 7.52, p = 0.05).

Conclusion: The findings in this study refer to a global average IQ at 6 years of age in children with a history of prematurity. A relationship was found between weight and IQ in three assessed areas, except for Short Term Memory. No statistically significant differences were found between family functioning and IQ.
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Introduction
A premature birth alters the usual family situation, becoming a

risk factor that can disturb the development of the child and some

parental functions. After facing the biological vulnerability of their
newborn, families tend to adapt to the evolution of prematurity
and at the same time are responsible for the child’s skill development within the context of family life [1,2].
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severe risk factors born prematurely [12]. Due to different study

findings, it is concluded that cognitive development of preterm
children is influenced by biological as well as socio-environmental

factors [7]. Intelligence is linked to environmental aspects, highlighting the role of education, family environment, environmental
risks and parenting [13,14].

This means that other than the biological risk factors derived

Prematurity is considered a high risk situation at birth because

from prenatal, perinatal and postnatal conditions that have a high

with complications derived from prematurity [3] and low weight,

ciocultural aspects related to the family, the environment and the

it encompasses pathologies, chronic disability, developmental
consequences and therefore, a bad quality of life for newborns,
amongst others [4].

The National Institute of Perinatology (INPer) reports more

than 120,000 prematures born annually in Mexico. Of the total of

attended deliveries in 2013 at INPer, 114 newborns were less than

28 weeks; 225 were born between 28 and 31.6 weeks of gestation
and near 700 were late preterm [5].

Prematurity involves difficulties and developmental disorders

of the child [6], specifically regarding cognitive development and

its manifestation measured through intellectual quotient (IQ); ex-

treme preterm and very low birth weight newborns have a higher
risk of presenting cognitive disorders or poor cognitive function-

probability of resulting in physical or cognitive developmental delay, there is a group of environmental risk factors associated to so-

community. These are factors related to the environment in which
the child grows up, determined by the quantity and quality of opportunities and limitations during developmental processes that

define a minor or major delay in children. Cognitive aspects have
also been associated with emotional states that the child may experience during development, such as anxiety [15,16].

Consequently it is important to emphasize the influence of the

family in comprehensive development of preterm children, taking

into account that from pregnancy and birth a non-normative, unexpected crisisoccurs in family functioning [17,18].

The emotional impact the family experiences, mainly through

ing [6,7].

the stressing situation of the arrival of a premature child, becomes

ration of the gestational period [8]. Although a neuropsychological

termine the high risk child’s cognitive, behavioral, emotional and

Therefore, IQ has a directly proportional relationship to the du-

assessment is necessary since birth, it is better to carry it out dur-

ing school age from 6 and 7 years in order to identify disorders,
especially in cognitive areas [6].

chronic in the short and medium term, and may result in poor family structure thus generating environmental risk factors that desocial development more than biological factors such as low weight
or neonatal morbidity [2].

Family structure and parental roles must be established in or-

Studies point out that between 10 and 50% of premature chil-

der to face the child’s demands: attention, care and nutritional

mature children born before 32 weeks of gestation reports sig-

tioning will be the capacity that the family has to remain consistent

dren suffer from some degree of cognitive disability, the group
mean of intelligence is located in low average, and the IQ of pre-

nificantly lower scores compared to children born at term [7,9];
although they are located within the normal range, there is dif-

ference of intelligence up to 10 points [10]. The same tendency is
observed in children with an extremely low birth weight, show-

needs. As a consequence, partner relationships are usually affected
or fractured by emotional distancing [1]. In this way, family func-

and stable in the presence of disrupting changes or events that may
cause disease in members of the family system [19].

Identifying the risk and protective factors of family functioning

ing significantly lower IQ scores compared to children born with a

in preterm compared with healthy term neonates, prematurity was

On the other hand, there are studies that report no statistical

manner due to a history of high risk at birth, as well as the possible

larger weight [11].

difference in the mental performance of children with or without

found to be a risk factor because it causes a great deal of parental stress [20]. Family functioning suffers disturbances in a similar

consequences of developmental disorders in children, and the diffi-
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cult experience from the beginning of life, as the child will demand
more time and attention from the parents [21,22].

The objective of this study was to learn about family function-

ing and the intellectual quotient in children born prematurely at 6
years of age at the National Institute of Perinatology.

Materials and Methods

We used intentional non probabilistic sampling of two indepen-

dent samples comprised of father-mother and children seen at the

Department of pediatric follow-up of the National Institute of Perinatology Isidro Espinosa (INPer); for this purpose we designed an

analytical, non-experimental cross-sectional study covering the
period betweenMarch 2017 and December 2018.

We used the Family Functioning Inventory (Montiel 1997) [23].
Evaluates interactions, organization and the way in which fami-

lies function. Reliability obtained for the Family Value subscale

was α = 0.49 and for the four relationship subscales it fluctuated

between α = 0.73 y 0.89. It measures using 76 items and 5 factors
being:
•

Positive relationship with partner and children

•

Negative relationship with partner

•
•
•

Negative relationship with children
Positive relationship with children
Orientation of family values.

For the intellectual quotient we used the Stanford-Binet Intel-

ligence Scale 4th Ed. (1996) [24]
•

Battery comprised of 15 subtests that cover a range of ages

•

Evaluates reasoning and knowledge of abstract concepts,

•
•
•
•

from 2 to 23 years.

practical judgment, visual and auditory memory, spacial and

visomotor abilities, and verbal skills that prevail in higher
mental functions.

The total reliability of the scale is α .98 with a reasonable
validity.

The four areas assessed are:
Verbal Reasoning

Visual Abstract Reasoning

•
•

Numerical Reasoning
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Short Term Memory

Fathers and mothers of 6-year old children with a history of

premaure birth (according to gestational age or low birth weight)
were invited to participate in the study. They were invited when

they attended an appointment for psychological assessment at INPer. They received a thorough explanation of the objective and the

scope of the investigation. If they willingly accepted to participate,
they were given an informed consent to sign. All ethical requirements for investigation in humans were followed. We proceeded by
applying the inventory to parents and assessing the children.

We used SPSS Software for the statistical analysis. A descriptive

analysis was used to obtain rates, measures of central tendency and
variability. To know the relationship between the weight of prema-

ture children and the total IQ by areas at 6 years of age, an analysis
was executed using Spearman’s Rank Correlation Coefficient. To

determine the differences in IQ of children at 6 years depending
on their level of Family Functioning, the Chi square test was used.

Results

The sample was comprised of 124 parents and 118 children.

The relationship was not one to one since not always both parents

responded to the functioning inventory; similarly there are cases
where children were twins, triplets or quadruplets.

Concerning the parent’s sociodemographic characteristics,

there were 92 women and 32 men (74.2% and 25.8%, respectively)
with an age range between 21 and 60 years (M = 39, D.E. =7.55).

The majority of parents had a level of schooling of middle or high

school (26.6% each). 47.5% indicated being economically active
while 51.6% stayed at home. 67.7% reported between 1 and 20
years of living together; 58.9% were married and 41.1% in consensual union.

Of the 118 children assessed at 6 years of age, 57 were female

and 61 male (48.3% and 51.7%, respectively). 80.6% were singleton pregnancies, 10.5% were twins, 7.3% triplets and 1.6% quadruplets. Regarding prematurity according to weeks of gestation,

8.5% were extremely preterm (<28 weeks of gestation), 63.6%
moderately preterm (28.1 to 33.6 weeks of gestation) and 28%

were late preterm (34.0 to 36.6 weeks of gestation). The range of
weight at birth went from 550g to 2425g (M =1395, D.E = 402.73)
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According to the scores established by the intelligence scale

used, IQ was classified in three groups for statistical purposes:
Below average IQ≤ 88, Average IQ 89-110 and Above average IQ
≥111.

Regarding global scores and scores by area, the results show

that 62.7% of children have an average IQ (89-110). For Verbal

Reasoning, 60.2% of the sample lies in the average level (89-110);
for Visual Abstract Reasoning 41.5% is located at average level
(89-100). For Numerical Reasoning 51.7% have an average IQ

(89-110), while in the Short Term Memory area 60.2% are located
within average (89-110) (See Table 1).
n=
118

Below Average
≤ 88
F

%

Average
89 -110

F

%

Above Average
≥111
F

%

IQ

14

11.9

74

62.7

30

25.4

NR

9

7.6

61

51.7

48

40.7

VR

VAR

STM

19
24
30

16.1
20.3
25.4

71
49
71

60.2
41.5
60.2

28
45
17

Table 1: Global and area IQ for children.

23.7
38.1
14.4

Note: Intellectual Quotient: IQ, Verbal Reasoning: VR, Visual

Abstract Reasoning: VAR, Numerical Reasoning: NR, Short Term
Memory: STM.

Based on the results obtained from the sum of each one of the

five factors of the Family Functioning Inventory, the cut-off point

was determined to form two groups classified into greater or lesser, referring to the greater or lesser presence of the indicator measured by each factor.

As to the characteristics of family functioning, descriptive re-

sults indicate that 82.5% of parents manifest having a positive
relationship with their partner and children, 81.8% report having
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gestation, moderately preterm, 34.0 to 36.6 weeks of gestation,

late preterm, there was no statistically significant correlation with

global IQ nor any of the four areas assessed by the scale of intelligence.

There is a low, positive, statistically significant correlation be-

tween the weight of the premature child and the global Intellectual

Quotient. This means that in a sample, the greater the weight at
birth, the greater the global IQ at 6 years of age.

Similarly, there is a low, positive, statistically significant cor-

relation between the weight of the premature child and cognitive
ability in the areas of Verbal Reasoning (rs = .270, p = 0.01), Visual

Abstract Reasoning (rs =.172, p = 0.05) and Numerical Reasoning
(rs =.172, p = 0.05). This means that the greater the weight at birth,
the better the performance in Verbal Reasoning, Visual Abstract
Reasoning and Numerical Reasoning.

The results indicate that there are no statistically significant dif-

ferences in relation to the children’s global or area intellectual quo-

tient and family functioning. Statistical differences were only found

at 6 years of age in relation to scores of the Short Term Memory area
and the area of negative relationship with a partner corresponding to family functioning (χ2 = 7.52. p = 0.05). Children with family

functioning involving a greater negative relationship between the
parents present a greater percentage of scores below average in

the area of Short Term Memory (57.98%) than those with a lesser
negative relationship in their family functioning (42.10%) Table 2).

Discussion and Conclusion

The study allows us to learn about family functioning and intel-

lectual quotient at 6 years of age in children with a premature birth.

The results obtained regarding intelligence match those reported

in the literature, which locate these children’s global intelligence at
the group mean average [7].

Likewise, the study allowed us to know the relationship be-

less of a negative relationship with their children, 60.4% report

tween the intellectual quotient at six years of age and the weight of

dren and 84.4% have more orientation towards family values.

global IQ, the Verbal Reasoning area, Visual Abstract Reasoning

having less of a negative relationship with their partner, while

79.2% report having more a positive relationship with their chilOn the other hand, it is important to point out that in relation

to the classification of prematurity by weeks of gestation at birth:

<28 weeks of gestation, extremely preterm, 28.1 to 33.6 weeks of

children with a history of low birth weight. A low, positive, statistically significant correlation was found between birth weight and
area, and Numerical Reasoning area. This means the greater the

weight at birth, the greater the global and area IQ at six years of
age. The above results agree with the study that reports an IQ in the

normal range for children with a low birth weight [10]. Likewise,
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Short TermMemory IQ
Below
Average
Negative

f

Lesser negative

16

relationship with
a partner

relationship with
a partner

Greater negative 22

relationship with
a partner

%

Average
f

%

Above
Average
f

χ2

p

%

42.1 63 66.3 14

66.6

57.8 32 33.6

33.3 7.052 .029

7

Test χ2

Table 2: Negative relationship with the partner and classification
of Short Term Memory.

the relationship is confirmed between a low weight and a low IQ
in premature children [11]. It is important to note that the present

study did not find statistically significant differences between IQ
and prematurity in relation to the weeks of gestation of children at

birth, result that does not match the study reporting a lower IQ in

premature children born with less than 33 weeks of gestation [13].

On the other hand, no statistically significant differences were

found between the factors of family functioning and the IQ of chil-

dren at 6 years of age, except in the Short Term Memory area and
the negative relationship with a partner factor, meaning there are

statistically significant differences in these children’s attention and

concentration abilities, leading to memory failure; this difference
could be explained by the component of anxiety. In this respect,
literature reports that memory can be diminished when anxiety

increases; this could explain the results obtained in this sample of
families where the parent’s relationship style is characterized by

cordingly, it is acknowledged that family factors may strengthen

difficulties in the interaction pattern of parents-children and consequentially contribute to children with perinatal risk of prematurity presenting low IQ; therefore the family may be a protective
factor of the child’s cognitive abilities [10,13].

To finish it is important to make some final comments. This

study matches the revised literature in emphasizing the impor-

tance and need to periodically assess cognitive and family function

of children with a high risk birth [2]. In this sample, all children are

part of a disciplinary team that promotes surveillance, diagnosis,
early and timely intervention through a longitudinal follow-up in

all spheres of development with the objective of preventing risks
and improving the quality of life of these children.

In this way the assessment and surveillance of neurodevelop-

ment through an interdisciplinary team seeks a healthy and protec-

tive environment for biological risks, as well as monitoring that the
family environment is not an additional risk factor for the cognitive
development of premature children.

The lack of studies regarding the family sphere of children with

high risk at birth promotes further investigations to examine this

poorly studied area in Mexican population. For further investiga-

tions it is recommended to consider morbidity at birth in order to
relate it to integral neurodevelopment of these children. In conclu-

sion the findings in this study report an average global IQ at 6 years
of age in children with a history of prematurity. A correlation was

found between weight and IQ. Statistically significant differences
were found between one factor of family functioning and one area
of IQ.
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