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Changes in cognitive functions in a girl with severe 
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The main aim of the study was to evaluate the cogni-
tive functions of twin sisters in a situation where one 
of the girls has been diagnosed with severe hypothy-
roidism, which (based on the patient’s history and 
growth process assessment) must have lasted for about 
two years before diagnosis. Over this time, the other 
sister developed normally and showed no symptoms 
of thyroid dysfunction, while performed blood tests 
confirmed euthyroidism. The long time over which 
hypothyroidism remained undiagnosed in one of the 
sisters resulted in significant physical (height, motor 
activity), psychological, and social differences between 
the girls. The information obtained in the study was 
used to evaluate the child’s condition and determine 
the difficulties in her functioning, which in turn al-
lowed a better understanding of the girl’s needs, and 
finally to observe the changes occurring as a result of 
received hormone therapy. In both girls, neuropsy-
chological tests were performed. The following tests 
were used: Intelligence and Development Scales for 
Pre-School Children (IDS-P) and neuropsychological 
tasks for cognitive processes [1]. Test results obtained 
before the treatment, five months into treatment, and 
after 15 months of treatment were compared (Tab. 1).

In the first evaluation, the hypothyroid sister scored 
92 points on the Fluid Intelligence Scale and 88 points 
on the Crystallised Intelligence Scale, which leads to 
the conclusion that the fluid intelligence quotient was 
significantly higher than the crystallised intelligence 
quotient. It was possible to reach the conclusion that the 

child has some specific problems not associated with her 
general intelligence but rather with a certain disease or 
disorder. In the first evaluation, the twin sister obtained 
results that confirmed the normal and harmonious 
development of specific cognitive functions.

When compared with the general population and 
the twin sister, the hypothyroid girl scored low in the 
tests that measured the following: auditory and phono-
logical memory, active and passive speech, persistence, 
and achievement satisfaction. 

Owing to treatment, after five months a significant 
improvement was observed in the hypothyroid sis-
ter with respect to the following: auditory memory, 
visual-spatial memory, active and passive speech, 
persistence, and achievement satisfaction. When in 
treatment, she obtained results that were the norm for 
her age. What improved was not only visual percep-
tion but also selective attention and working memory, 
as well as cognitive control, allowing her to better con-
centrate and coordinate all cognitive actions. As far as 
verbal functions go, her ability to build sentences, use 
adjectives and adverbs, apply spatial relationships to 
the story, as well as the fluency of speech and richness 
of language were also improved. 

In the healthy girl, during the first and second evalua-
tion the obtained results were similar and in the norm for 
her age. After 15 months, the test results for both girls sig-
nificantly improved. The one receiving treatment obtained 
results indicating above-average intellectual development 
and her healthy sister — high intellectual development.
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which is most responsive to treatment and prevention 
[2]. The treatment was aimed at normal height and 
typical development of cognitive skills [3].

As a result of the analysis, the results were compared 
with normal distribution, and the profile of cognitive 
functions for both girls was developed. Also, for the 
hypothyroid sister, the dynamics of changes caused by 
received treatment were observed. It has been proven 
in clinical studies.
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The studied case seems interesting owing to the pos-
sibility of observing twin sisters and their development 
in the context of a disease that one of the girls was diag-
nosed with. Even more interestingly, the data indicate 
that the sister’s improvement positively affected the 
healthy twin sister. The first evaluation pointed to the 
inharmonious development of specific cognitive func-
tions in the hypothyroid girl. A detailed analysis of both 
strong and weak points of the observed girl revealed 
that low scores mainly involved speech development 
and language skills. Owing to the non-specific nature 
of difficulties demonstrated by the child, it is possible 
to conclude that the disease significantly affected the 
child’s functioning and that the treatment she received 
stimulated her further development. 

It has been proven in clinical studies that congenital 
hypothyroidism is the cause of intellectual impairment, 

Table 1. Comparison of test results for twin sisters for given IDS-P sub-tests before and after received treatment — 5 and 15 
months into treatment

Evaluation of hypothyroid child Evaluation of healthy sister

First Second Third First Second Third 

Laboratory 

parameters

TSH [mcIU/mL] > 100.000 0.65 1.31 3.24 2.1 3.96

FT4 [ng/dL] < 0.40 1.08 1.05 1.11 1.26 1.15

FT3 [pg/mL] < 1.00 3.11 3.69 4.06 3.76 4.14

IDS-P test 

IQ full-scale intelligence 
quotient (IQ) 89 104 113 109 110 132

Fluid intelligence 92 104 111 112 117 125

Crystallised intelligence 88 102 112 103 102 134

Cognitive skills

Visual perception 10 11 9 14 13 14

Auditory memory 3 9 14 11 12 15

Selective attention 9 11 11 13 13 13

Phonological memory 6 8 12 8 8 12

Visual-spatial memory 8 12 10 9 12 11

Spatial reasoning 13 13 13 13 13 14

Conceptual reasoning 14 10 11 13 14 13

Psychomotor 
skills

Motorics 9 11 9 15 15 11

Manipulation 12 12 13 14 14 13

Visual and auditory  
co-ordination 13 14 13 12 15 13

Social 
and emotional 
competence

Social and emotional 
competence 10 11 15 11 11 18

Mathematics Logical and 
mathematical reasoning 11 9 12 9 9 13

Language 

Active speech 4 9 12 12 9 13

Vocabulary 8 12 13 10 12 12

Passive speech 4 14 11 14 14 14

Motivation

Gratification delay 13 13 12 11 13 12

Persistence 7 11 12 12 12 12

Achievement 
satisfaction 2 10 13 12 12 13

Source: authors’ data
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