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Objective. To study the prevalence of writing and reading skills disorders in children of the 2*-3" grades in
comprehensive schools of Perm.

Materials and methods. A continuous survey method of 160 parents was used in two schools — a compre-
hensive school and a school with advanced study of German. A screening test for dyslexia (Colorado Learning
Disabilities Questionnaire — Reading Subscale: CLDQ-R) and a questionnaire for checking writing/hand-
writing skills (Handwriting Proficiency Screening Questionnaire: HPSQ) were used. To study the features of
visual perception and scotopic sensitivity syndrome (Scotopic Sensitiviti Syndrome — SSS), the Ian Jordan
questionnaire modified by E. Kiseleva was used.

Results. The results of the screening tests revealed a slow reading rate and numerous various errors in writ-
ing, which were combined with impaired graphomotor skills, difficulties in copying text from a standard, fre-
quent corrections and cross outs in the text. Some children still had pronunciation problems and difficulties
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with naming letters, which indicated challenges with phoneme-to-grapheme conversion, and a disorder of
sound-letter correspondence. The identified features necessitated additional assistance in the learning process
for 10 % of schoolchildren in grades 2-3 of comprehensive schools in Perm, including the school with ad-
vanced study of German. In 3.8 % of children with deviant variants of educational skills development, features
of visual perception were revealed.

Conclusions. Perm schoolchildren demonstrated a high prevalence of writing (15.6 %), reading (7.5-9.0 %)
and handwriting (9.4-10.6 %) development disorders.

Keywords. Primary school students, dysgraphia, dyslexia, learning skills impairment.

enn, M3yuenue pacpoCTPaHEHHOCTH HAPYIIEHUI ICbMA U YTEHUA Y AETEH 2—3-X KIACCOB 001IE00pa30-
BATEJIbHBIX KO I. [lepmu.

MarepHaibl 1 METObL VCTOIb30BAICSK METOJ| CIUIOMHOIO aHKEeTUPOBAHUS 160 pofuTeseit B IBYX MIKO-
JIaX — 001e00pa30BATENBHON U € YIYOJICHHBIM H3Y4EHUEM HEMELKOIO A3bIKA. [IpUMEHANCA CKPUHUHIOBBII
TecT i BisiBneHUd auciekcnu (Colorado Learning Disabilities Questionnaire — Reading Subscale: CLDQ-R),
4HKETA Ui IPOBEPKU HABBIKOB MUCbMA,/mouepka (Handwriting Proficiency Screening Questionnaire: HPSQ).
[l m3ydeHus OCOOCHHOCTEH 3PUTEIBHOIO BOCIPUATUA U CHHAPOMA CKOTOIIMYECKON UyBCTBUTEIBHOCTH
(Scotopic Sensitiviti Syndrome — SSS) ucnonbp3oBanack aHkera lan Jordan B Mopuduxkaryu E. Kucenesoit.
Pesynbrarbl. CKPUHUHIOBBIC TECTBI BBIABWIM HU3KUII TEMI YTCHUA M MHOIOYMCICHHBIE PA3HOOODPA3HBIE
OUMOKY IIPU ITMCbME, KOTOPBIE COYETAINCH C HAPYLIEHUEM I'DA(YOMOTOPHBIX HABBIKOB, TPYAHOCTAMHU KOIHU-
POBAHUA TEKCTA C ITAIOHA, YACTHIMY MCTIPABICHUAMY U 3A4EPKUBAHUEM TEKCTA. Y Y4CTH ETEN COXPAHAIOCH
HAPYLIEHNE 3BYKOIPOU3HOWEHNA U CIOKHOCTH B Ha3BAHUU OYKB, 4TO CBHACTENBCTBOBAIO O TPYAHOCTAX
TpaHchopMann (POHEMBI B IPAPEMY, O HAPYMEHUN 3BYKO-OYKBEHHBIX B3dMMOOTHOMIEHUI. BBIABIEHHBIE
OCOOEHHOCTH OOYCIOBUIN HEOOXOAUMOCTD JIOTIONMHATEBHON OMOIIH B IIporiecce yueOn! 10 % MKOMBHUKOB
2-3-X KI4CCOB OOIIECOOPA30BATEBHBIX MKOM I. [IepMy, B TOM 4MC/IE B WIKOJE C YITyOJIECHHBIM H3y4EHUEM
HEMELIKOTO A3bIKA. B 3,8 % Ciryqaes y getell ¢ JEBUAHTHBIMU BAPUAHTAMU PA3BUTHSA YICOHBIX HABBIKOB BBLAB-
JIUTUCh OCOOCHHOCTH 3PUTENBHOTO BOCTIPUATHAL

BriBoabL. V MIKOILHUKOB I. [IepMU IIPOJEMOHCTPUPOBAHA BLICOKAA PACIPOCTPAHEHHOCTb HAPYIIEHUA Pa3-
BUTHA THChMA (15,6 %), utenns (7,5-9,0 %) u nodepxka (94-10,6 %).

Kiarouessie ¢10Ba. Mnajmue IMKOJIBHUKY, AUCTPA(USA, JUCIEKCUA, HAPYEHUE YYEOHBIX HABBIKOB.

INTRODUCTION Successful acquisition of learning skills is

Problems of school adaptation and mal- based on hierarchical interaction between

adaptation remain the focus of pediatric sci-
ence and are interdisciplinary in nature. One
of the clinical variants of partial neurodevel-
opmental disorders is dyslexia and dysgraph-
ia. Dyslexia/dysgraphia is a condition caused
by impaired development of reading and/or
writing skills, with a selective and persistent
inability to master reading/writing skills de-
spite normal intellectual (and speech) devel-
opment and the absence of sensory impait-
ments (visual and auditory analyzers) under
optimal learning conditions [1].

complex neural networks that combine various
methods and strategies for processing infor-
mation of different modalities.

Traditional school education uses a synthet-
ic-analytical teaching method, which requires
learning the visual image of letters, analyzing the
sequence of sounds and letters, transforming
phonemes into graphemes when writing and
graphemes into phonemes when reading, acti-
vating graphomotor skills, and then writing let-
ters in order using spelling rules. At the same
time, the neuropsychological prerequisites for
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writing and reading must be mature. There must
be spatial representations and the level of picto-
rial and graphic abilities, successive functions
that ensure understanding of the temporal se-
quence of phonemes with their subsequent
transformation into a spatial series of graphemes,
coordination of eye movement reactions, pho-
nemic analysis, dynamic praxis with serial organ-
ization of movements. The process of writing
and reading involves complex coordination
of sensorimotor processes, which occurs against
the backdrop of necessary metabolic resources,
optimal maintenance, distribution of attention,
sufficient working memory, optimal regulation
of voluntary behavior, and motivation.

The analytical algorithm for acquiring writ-
ing and reading skills is complemented by a
holistic one. Children write and/or read familiar
and frequently used words based on a holistic
visual and visual-spatial image of the word.

At the present stage, only some areas of the
brain responsible for writing and reading skills
have been studied, but there is no complete
understanding of their mechanisms. Modern
advances in neuroscience indicate that dyslex-
ia/dysgraphia is a complex neurodevelopmental
disorder with a multicomponent mechanism.
A multifactorial model of pathogenesis has been
developed, including the interaction of various
regions of the genome and the modulating influ-
ence of environmental factors, resulting in the
formation of a structural and functional brain
phenotype of typical or deviant character in the
development of writing and reading skills 2.

Empirical evidence of the hereditary
nature of dysgraphia is confirmed by molecular
genetic studies. Nine regions of the genome
associated with reading and writing disorders
have been identified (DYXI-9, located on
chromosomes 15p, 6p and q, 2p, 3p, 18p, 11p,
Ip, and Xq). Several candidate genes are also
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being considered: DYXICI (15q), DCDC2 and
KIAA0319 (6p), MPRL19 and C20RF3 (2p),
ROBO1 (3p) and KIAAO319L (1p). The heritabil-
ity indicator of dyslexia is 40-70 % [3-5].

It has been proven that genetic transfor-
mations cause changes in neuronal migration
and ectopia. Atypical cortical organization caus-
es atypical organization of interzonal connec-
tions, which arises as an adaptation of white
matter to morphofunctional changes during
ontogenesis [6; 7).

The method of teaching writing and
reading, motivation, and the reaction of the
student's community can either exacerbate
the predisposition to dyslexia/dysgraphia or
compensate for the emerging disorder in skill
development.

There are few population studies on the
prevalence of the problem.

Data from 1985 indicate that 10-12 % of
Russian schoolchildren have dysgraphia and
5-6 % have dyslexia [8]; in more recent studies,
the prevalence of dyslexia is 11.9 % [9]. Among
American  schoolchildren, the prevalence
of learning disabilities ranges from 6 to 17 %.
There is a gender difference, with dyslexia being
more common in boys' [3].

It is worth noting a 2019 study conducted
on the initiative of the Association of Parents
and Children with Dyslexia with the support of
the Russian Ministry of Education and financial
assistance from the Our Future Foundation. The
results of the sociological survey demonstrated
low public awareness of the problems faced by
children with dyslexia/dysgraphia. Almost half
of Russians consider the main cause of prob-
lems to be insufficient attention from parents to

"Rusetskaya M.N. The relationship between dyslexia
and speech and visual impairments in primary school chil-
dren: abstract of thesis .. Candidate of Pedagogical Sciences.
Moscow, 2003; 166.
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their children and a lack of necessary involve-
ment in their upbringing and education.

The prevalence of dyslexia/dysgraphia
among children in the professional audience is
assessed as high by the overwhelming majority
of specialists. Speech therapists and psycholo-
gists proved to be the most knowledgeable,
while teachers proved to be the least knowl-
edgeable. An accessible form of support for pu-
pils at school is additional classes with special-
ists once a week, as noted by 38 % of respond-
ents, which is clearly insufficient. Less than half
of the parents surveyed who have children with
problems in their families received specialized
assistance, with 77 % confirming that they
sought help from private centers.

Thus, the survey results demonstrate insuffi-
cient alertness to dyslexia/dysgraphia, low prepar-
edness for its occurrence in the family, and often a
lack of opportunities for its correction, which cre-
ates risks of failure to provide timely assistance,
leading to educational and social maladaptation
and missed opportunities [1].

The influence of ethnic characteristics and
the specifics of the regional linguistic environ-
ment on the nature and epidemiology of dys-
lexia/dysgraphia remains a topical issue. The
Perm region is characterized by ethnocultural
diversity, genetic polymorphism, and a complex
linguistic situation.

The aim of the study is to investigate the
prevalence of writing and reading disorders
among children in grades 2-3 of general educa-
tion schools in Perm.

MATERIALS AND METHODS

A continuous questionnaire survey was
conducted in two schools: a secondary general
education school (SGE) and a secondary general
education language school with in-depth Ger-
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man language studies (SGLS). In addition to the
traditional collection of personal and hereditary
medical history, a screening test for dyslexia
(Colorado Learning Disabilities Questionnaire —
Reading Subscale — CLDQ-R) [10] and a ques-
tionnaire to test writing/handwriting skills
(Handwriting Proficiency Screening Question-
naire — HPSQ) [11] were used, with a ranking of
the frequency of complaints in the range
“never — rarely — sometimes — often — always”.
When analyzing the test, answers in the range
“often — always” were taken into account and
considered non-standard [12; 13].

To study the particularities of visual per-
ception and Scotopic Sensitivity Syndrome
(8SS), Ian Jordan's questionnaire, modified by E.
Kiseleva, was used”.

RESULTS AND DISCUSSION

The survey yielded 160 parental reports on
schoolchildren in grades 2 and 3, of which
76 (47.5 %) were from secondary schools and
84 (52.5 %) from special language secondary
schools. The average age of the children was
867 % 0.40 years, of which 90 (56 %) were gitls
and 70 (44 %) were boys; these figures were
comparable in both schools.

The results of the CLDQ-R screening test
revealed slow reading and below-average read-
ing speed in 94 % (9 girls, 6 boys) and 7.5 %
(7 gitls, 5 boys) of pupils, respectively, ie. 16.9 %
of pupils, with girls (59 %) more likely to be at
risk of slow reading speed when performing
text-based tasks in class. At the same time, 2.5 %
of pupils (2 girls, 2 boys) had difficulties
in naming letters, which indicated difficulties
in transforming phonemes into graphemes and
aviolation of sound-letter relationships. Speech

* Scotopic Sensitiviti Syndrome — SSS), available
at: https://jordansinrussia.ru/
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sound disorders persisted in elementary school
in 10 % of cases in both schools, among both
girls (50 %) and boys (Table 1).

Various spelling errors were found in
15.6 % of respondents, with gitls predominating
(60 %). Moreover, in language schools, out of 10
children, girls were more likely to have spelling
difficulties (80%).

The identified characteristics of reading
and writing skill development necessitated ad-
ditional assistance for 10 % of students in grades
2-3, with no gender differences (gitls 8, boys 8).

The HPSQ questionnaire allowed us to assess
various aspects of writing in children (Table 2).

Graphomotor skill impairment was detect-
ed more often in general education schools in
15 children (6 gitls, 9 boys), and in 17 children
(10 girls, 7 boys) in the form of illegible hand-
writing, sometimes incomprehensible even to
the child himself; one in ten (94 %) students
was dissatisfied with their own handwriting
(without gender differences).

Table 1
Results of the CLDQ-R screening test in children
in grades 2-3 of general education schools in Perm
I Detection rate in the observa- Frequency of detection
The skill being analyzed tion group, 7 (%) SGE/SGLS, 7 (%)
Slow reading 15 (94) 9 (60) /6 (40)
Below-average reading skills 12.(75) 5(42) /7 (58)
Difficulties naming letters 4(25) 2 (50) /2 (50)
Difficulties with spelling 25 (15.6) 15 (60) / 10 (40)
Speech sound disorders 16 (10) 8 (50) /8 (50)
Needed extra help at school due to reading and writing 16 (10) 8 (50) /8 (50)
problems
Table 2
Results of the HPSQ test among children
in grades 2-3 of general education schools in Perm
I Detection rate in the observa- | Frequency of detection

The skill being analyzed tion group, 7 (%) SGE/SGLS, 1 (%)
Illegible handwriting for others 15 (94) 11(73.3) /4 (26.7)
Unable to read their own handwriting 17 (10.6) 10 (59) /7 (41)
The child was dissatistied with their own handwriting 15 (94) 11 (73.3) /4 (26.7)
Unable to copy assignments from the board in time 12(7.5) 6 (50) /6 (50)
Often looked at the board/page while copying 52 (32.5) 29 (56) / 23 (44)
When writing, they often crossed out and corrected the text 61 (38.1) 33 (54) / 28 (46)
They complained of pain in their hands when writing 4(25) 2(50) /2 (50)
They became tired while writing 12 (7.5) 10 (83) /2 (17)
They often refused to write 18 (11.3) 9(50) /9 (50)
They refused to do their homework 5(3.1) 3 (60) /2 (40)
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It is noteworthy that 7.5% of children
(7 girls, 5 boys) did not have time to copy the
tasks from the board. One-third (32.5 %) of pu-
pils, 60 % (32) of whom were girls, mostly from
general education schools, needed to frequently
compare the text they were copying with the
reference text (they often looked at the
board/page), which may be due to various rea-
sons: neuropsychological syndromes (features
of visual and visual-spatial perception, instabil-
ity in maintaining and distributing attention,
pronounced exhaustion, impaired successive
functions, impaired serial organization of
movements, etc.) and physiological sensory
characteristics (decreased visual acuity).

Emotional tension and maladaptation
may be evidenced by the high percentage
(38.1 %) of children (31 girls, 30 boys) who
frequently corrected and crossed out text,
with girls from general education schools ex-
periencing these difficulties more often
(33 %). At the same time, 11.3% (9 girls,
9 boys) refused to write at school and/or
when doing homework, and fatigue was ob-
served in 7.5 % of schoolchildren, more often
in boys (4 girls, 8 boys) from general educa-
tion schools.

In 3.8 % of observations, visual perception
abnormalities were identified in the form of
text instability, letter vibration, blurred lines,
letter transposition, and crowding effect —
in both schools, equally among boys and girls.

Anamnestic data revealed that children
were taught to read and write at a very early
age: the age at which they began learning to
read was 4.7 = 0.3 years, and to write — 5.2 £
+ 0.4 years. At the same time, in specialized lan-
guage schools, the age of starting education was
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significantly lower than in general education
schools, both for reading (4.6 = 0.2 and 4.8 +
+ 04 years, respectively, p < 0.05) and writing
(49 £ 0.3 and 5.3 £ 0.2 years, p < 0.05).

Thus, schoolchildren in Perm demonstrat-
ed a high prevalence of writing disorders
(15.6 %), reading disorders (7.5-9.4 %), and
handwriting disorders (9.4-10.6 %). Typical
symptoms included slow reading speed and
numerous etrors in writing, combined with im-
paired graphomotor skills, difficulties in copy-
ing text from a model, frequent corrections, and
crossing out text. Some children continued to
have speech sound disorders and difficulties in
naming letters, which indicated difficulties in
transforming phonemes into graphemes and
impaired sound-letter relationships.

Some gender differences were identified in
the questionnaire process. It was found that girls
in secondary school showed pronounced emo-
tional tension, which was expressed in frequent
corrections in the text, crossing out letters and
words, and uneven pressure on the pen. At the
same time, schoolgitls often compared the sample
text with what they had written when copying.
This feature may be due to both a high level
of anxiety and uncertainty in the process of pet-
forming the activity, as well as the peculiarity
of mnestic processes and visual perception.

The result was unexpected, indicating
alow pace of activity in performing text tasks
among schoolgirls in general and a predomi-
nance of writing errors among girls in language
school. Most studies indicate that dysgraphia is
more prevalent among boys in terms of fre-
quency and severity. The result obtained re-
quires further consideration. Perhaps the high
requirements for admission to school and the
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expectation of high grades from students, addi-
tional lessons with tutors, and an increased aca-
demic load in general cause the depletion of the
first energy block of the brain, which regulates
activation and metabolic processes, with im-
paired basic functions—distribution  and
maintenance of attention, and short-term
memory processes. As a result, the regulatory
mechanisms associated with the control and
organization of voluntary behavior suffer, lead-
ing to an increase in the number of errors. At
the same time, the results obtained may be the
particularities of the sample in the study.

The identified characteristics of reading
and writing skill acquisition necessitated addi-
tional assistance in the learning process for
10 % of students in grades 2—-3 of general edu-
cation schools in Perm, including schools with
an in-depth study of German.

The failure of some children to acquire aca-
demic skills led to dysfunctional attitudes, reduced
motivation at school, and refusal to complete as-
signments at school and/or at home.

In 3.8 % of cases, children with deviant
variants of learning skills development were
found to have visual perception abnormali-
ties, which requires differential diagnosis be-
tween scotopic sensitivity syndrome and visu-
al acuity impairment.

CONCLUSIONS

A significant background factor contrib-
uting to atypical development of reading and
writing skills is unreasonably early education,
leading to untimely activation of the frontal
lobes, transition to symbolic activity, distortion
of intra- and interhemispheric connections,
followed by depletion and disruption of the
proper formation of learning skills. Earlier
teaching of writing and reading was significant-
ly more common in language schools, which is
probably related to the social status and value
system of parents, as well as the requirements
for high preschool ratings for admission to
“elite” schools.

REFERENCES

1. Velichenkova O.A., T.V. Akbutina T.V., Rusetskaya M.N., Gusarova Z.V. The problem of dis-
orders os spelling and reading in children: data of the all-Russian poll. Special'noe Obrazovanie
2019; 3 (55): 36-49. DOL 10.26170/sp19-03-03 (in Russian).

2. Jolly C., Jover M., Danna J. Dysgraphia differs between children with developmental coordi-
nation disorder and/or reading disorder. | Learn Disabil. 2024; 57 (6): 397-410. DOL 10.1177/

00222194231223528

3. Grigorenko E.L. Disleksija razvitija: sostojanie problemy v SShA. Vesinik Sankt-Peterburgskogo
universiteta. Sociologija 2011; 1: 272-282 (in Russian).

4. Kalashnikova T.P., Satyukova M.O., Anisimov G.V., Karakulova Yu.V. Genetic background
of dyslexia and dysgraphy in children. S.S. Korsakov Journal of Neurology and Psychiatry 2023; 123
(5): 48-52. DOL: 10.17116/jnevro202312305148 (in Russian).

84



Perm Medical Journal 2025 Volume XLII No. 4

5. Chung W.K., Herrera F.F., Simon's S.F. Health supervision for children and adolescents with
16p11.2 deletion syndrome. Cold Spring Harb Mol Case Stud. 2024; 9 (4): 2006316. DOL: 10.1101/
mcs.2006316

0. Wang J., Huo S., Wu K.C., Mo J., Wong W.L., Maurer U. Behavioral and neurophysiological as-
pects of working memory impairment in children with dyslexia. Sci Rep. 2022; 12 (1): 12571. DOL
10.1038/541598-022-16729-8

7. Tamboer P., Vorst H.C.M., Ghebreab S., Scholte H.S. Machine learning and dyslexia: Classifi-
cation of individual structural neuro-imaging scans of students with and without dyslexia. Neu-
roimage Clin. 2016; 11: 508-514. DOL 10.1016/j.nic1.2016.03.014

8. Kornev AN. Impaired reading and writing in children. Saint Petersburg: MiM 1997 (in Russian).

9. Chutko L.S., Surushkina S.Yu., Yakovenko E.A., Anisimova T.1., Didur M.D., Chekalova S.A.
Executive functions disorders in children with dyslexia. S.S. Korsakov Journal of Neurology
and Psychiatry 2021; 121 (2): 38-45. DOL 10.17116/jnevr0o202112102138 (in Russian).

10. Willcutt E.G., Boada R., Riddle M.W., Chhabildas N., DeFries ].C., Pennington B.F. Colorado
Learning Difficulties Questionnaire: validation of a parent-report screening measure. Psychol Assess.
2011; 23 (3): 778-91. DOL 10.1037 /20023290

11. Rosenblum S., Gafni-Lachter L. Handwriting proficiency screening questionnaire for chil-
dren (HPSQ-C): Development, reliability, and validity. The American journal of occupational therapy
2015; 69 (3). DOL: 10.5014/ajot.2015.014761

12. Reynolds D.C. The validity of a screening test. Am | Optom Physiol Opt. 1982; 59 (1): 67-71.
DOI: 10.1097/00006324-198201000-00010

13. Danna J., Puyjarinet F., Jolly C. Tools and methods for diagnosing developmental dys-
graphia in the digital age: A state of the art. Children (Basel) 2023; 10 (12): 1925. DOIL 10.3390/
children10121925

Funding. The study had no external funding,

Conflict of interest. The authors declare no conflict of interest.

Author contributions:

Kalashnikova T.P. — creation of the study concept, development of methodology, supervision
of research work, data analysis, conducting research, editing and approval of the final version of the
article.

Anisimov G.V. — creation of the study concept, development of methodology, data analysis,
conducting the study, editing and approval of the final version of the article.

Satyukova M.O. — data analysis, conducting the study, editing and approval of the final version
of the article.

Anisimova B.G. — data analysis, conducting the study, approval of the final version of the article.

85



ORIGINAL STUDIES

Research limitations. The study complies with the standards of the Declaration of Helsinki
and has been approved by the Ethics Committee of the Ye.A. Vagner State Medical University, pro-
tocol No. 1 dated February 14, 2024. Before the start of the study, all patients or their legal repre-

sentatives confirmed their participation by signing a written informed consent form.

Received: 02/19/2025
Revised version received: 05/15/2025

Accepted: 07/21/2025

Please cite this article in English as: Kalashnikova T.P., Anisimov G.V,, Satyukova M.O., Anisimova B.G.
Prevalence of learning skills development disorders among primary schoolchildren in the city of Perm. Perm

Medical Journal, 2025, vol. 42, no. 4, pp. 78-86. DOL: 10.17816/pmj42478-86

86





