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Abstract

Background/Objectives: Promoting postural health in children requires not only adequate
knowledge but also the implementation of health-promoting behaviors in the school en-
vironment. Teachers play a key role in this process; however, the extent to which their
knowledge is reflected in everyday practice remains unclear. The study aimed to analyze
and compare the levels of knowledge among preschool, early school, and physical edu-
cation teachers regarding postural health in children and adolescents, including postural
abnormalities, ergonomics, the selection of corrective exercises, and behaviors that promote
correct body posture. Methods: A cross-sectional study was conducted on a sample of
153 teachers in Poland: 24 preschool (P), 53 early school education (EE), and 76 physical edu-
cation (PE) teachers. The self-report Teachers’ Body Posture Literacy Questionnaire (TBPLQ)
was used to assess knowledge regarding postural abnormalities. Results: PE achieved the
highest TBPLQ scores, with significant differences observed mainly in comparison with EE
(r=0.30-0.50, p < 0.001). Across all groups, teachers performed best in recognizing postural
abnormalities and worst in selecting appropriate corrective exercises. Although knowledge
levels were relatively high, only weak correlations were found between knowledge and pos-
tural hygiene-promoting behaviors. The largest behavioral differences concerned the use of
appropriate sportswear during physical education classes (n? > 0.14). Conclusions: Teach-
ers demonstrated relatively high levels of knowledge regarding posture health. However, a
clear knowledge-behavior gap was identified. Knowledge was only partially translated
into proactive health-promoting actions, particularly regarding corrective interventions
and communication with parents. The results suggest the need for educational initiatives
for teachers focusing on proactive health-promoting and postural hygiene behaviors.

Keywords: functional health; postural education; teacher training; school health promotion;
musculoskeletal disorders; prevention; postural deviations

1. Introduction

Postural deviations in children and adolescents are recognized as a serious, common
health problem. A study by the Pediatric Orthopaedic Society of North America found
a prevalence of postural deviations among 9.6 million children under 19 years of age [1].
Studies in Poland report that the incidence of postural deviations ranges from 10% to
80% [2,3]. In addition, increasing sedentary behavior and prolonged sitting in the school
environment have been identified as important risk factors for low back pain in children
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and adolescents [4]. The discrepancies in the frequency of postural deviations are related
to multiple definitions of abnormalities, the individual course of posturogenesis for each
person, the adopted criteria for correct assessment of body posture, and various research
methods [5].

Body posture undergoes changes throughout human development, influenced by
external and internal factors [6]. Moreover, postural deviations may lead to degen-
erative changes, chronic pain, musculoskeletal disorders, and impaired psychosocial
functioning [2,3]. Considering the above, systematic screening tests, prevention, and cor-
rective exercises are essential at every stage of a child’s development to ensure appropriate
conditions for reducing postural deviations.

One of the most important tools to prevent or minimize this prevalence is acquiring
knowledge concerning postural health [6].

It is well known that knowledge alone is unlikely to be sufficient to change habits
and health behaviors [7,8]. However, for habits to become a key element in improving
healthcare, particularly postural health, access to knowledge should be the first step in
the teaching-learning process [9]. It is widely accepted that voluntary behaviors are
influenced by relevant knowledge; therefore, there is a pressing need for health promotion
programs and reliable tools to assess postural habits, increase awareness and understanding
of postural health, and reduce the risk of developing postural deviations in the school
environment. The active involvement of teachers, parents, and students is essential to
implement the necessary changes [10,11]. Teachers must act as examples and role models
for students [12], especially by demonstrating good postural habits through their behavior.

According to the World Health Organization [13], schools are an ideal environment for
developing health literacy (HL) because children spend much of their time there and interact
regularly with peers [14]. Teachers are a fundamental element in acquiring knowledge
about postural education. This is particularly important for preschool and early education
teachers, who have daily and prolonged contact with children during the first sensitive
phase of posturogenesis. Owing to their continuous observation of children during sitting,
writing, play, and movement activities, they have an opportunity to identify early postural
abnormalities and reinforce healthy postural habits. Moreover, postural education is a
fundamental pillar on which appropriate physical activity and healthy habits are based; it
should be developed by teachers [15]. Education can contribute to developing a healthier
lifestyle [8].

Both tools assess knowledge about postural health in children [16-18], and educational
programs promoting correct postural habits [19-24] have been well documented. Salman
et al. [25] identified 21 questionnaires developed to evaluate knowledge of postural habits,
ergonomics, and posture. Most of these tools were designed for university or high school
students, were not properly validated, and have only moderate psychometric value. To our
knowledge, this is among the first cross-sectional studies to assess such knowledge using a
validated questionnaire.

Despite the growing number of studies on postural education and related interven-
tions, there is a clear lack of research using validated, pictorial tools to assess teachers’
knowledge of postural health across different educational levels. Moreover, relatively little
is known about how such knowledge translates into teachers’ self-reported behaviors in
everyday school practice. Based on differences in professional training and responsibilities,
it may be expected that physical education teachers will demonstrate higher levels of
postural knowledge than preschool and early education teachers. At the same time, in line
with previous research suggesting that knowledge alone is insufficient to change behavior,
it is hypothesized that higher knowledge levels will not necessarily be strongly reflected in
self-reported preventive and educational behaviors.
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Therefore, this study aimed to analyze and compare the levels of knowledge among
preschool, early school, and physical education teachers regarding postural health in
children and adolescents, including postural abnormalities, ergonomics, the selection of
corrective exercises, and behaviors that promote correct body posture.

2. Materials and Methods
2.1. Study Design

A cross-sectional study was performed.

2.2. Ethical Statement

The study was approved by the Ethics Committee of the AWF Warsaw (SKE 01-
07/2023, date 18 February 2023) and complies with the Declaration of Helsinki. Respon-
dents provided informed written consent. Participation in the study was voluntary and
anonymous, maintaining data privacy and confidentiality.

2.3. Subject Population

The study population consisted of teachers from all types of schools (kindergarten,
primary, secondary, and high school) in different cities in Poland. Although the study
aimed to include teachers from preschool (P), early school education (EE), and physical
education (PE) levels, no priori stratified sampling with predefined recruitment quotas was
implemented. The sample under study was obtained using a non-randomized, convenience-
based snowball sampling approach, which allowed the inclusion of teachers from different
educational levels and ensured coverage of a broader educational spectrum. The study
included 153 teachers: 24 preschool (P), 53 early education (EE), and 76 physical education
(PE) teachers. The groups were comparable in age and work experience, with mean ages
ranging from 43.6 to 47.2 years and professional experience from 16.0 to 18.2 years. The final
distribution of participants across groups reflects the outcome of the recruitment process
rather than predefined stratification. The sample is not probabilistically representative
of the national teacher population in Poland; however, it shows some similarities in key
demographic characteristics (e.g., gender and age distribution), where approximately 84%
are female, and the average age is 46 years [26]; but these similarities do not indicate
statistical representativeness.

2.4. Selection Criteria

Participants were recruited according to the following inclusion criteria: teachers of
both sexes, of different ages, from various educational centers (public and private schools),
and who were currently professionally active. The survey collection period was set at
ten-week periods, and only the correctly completed surveys received during that time
were included in the analysis. Participants were excluded from the study based on the
following criteria: incorrect questionnaire completion and failure to answer all questions in
the required section.

2.5. Instrument

To analyze knowledge regarding postural deviations, individuals were required to
complete the Teachers’ Body Posture Literacy Questionnaire (TBPLQ) [27]. The Polish and
English versions of the questionnaire are also available on the ePROVIDE™ platform. In
the original validation study, the questionnaire demonstrated satisfactory psychometric
properties, including good test-retest reliability and evidence of content validity. The
tool was designed as a multidimensional, pictorial questionnaire, allowing assessment
across several domains of postural literacy while maintaining accessibility across different
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educational and cultural contexts [26]. The tool is inclusive and cross-cultural because
it contains amorphous silhouettes by age, gender, and cultural background, showing
posture types and body positioning during work and leisure. This questionnaire consists
of 40 questions divided into three parts: 1—postural abnormality section (four subscales
used to assess the teachers’ ability to recognize, name, choose possible causes, and perform
proper exercises for body abnormalities); 2—postural ergonomics section (two subscales
provided to assess teachers” ability to recognize correct posture during daily activity, and
explain why it is correct); and 3—sociodemographic data section (age, gender, seniority,
lifestyle, etc.). The questionnaire also includes metrics about teachers’ behaviors promoting
correct body posture in children and adolescents (single-choice, multiple-choice, or Likert
scale-based questions).

2.6. Data Collection

Data were collected for 10 weeks between January and March 2024. Respondents were
recruited via posts on relevant educational forums and social media (email, Facebook, Twit-
ter, etc.), including a link to the online questionnaire. Recruitment was a non-randomized,
convenience-based snowball sampling method. As the survey was distributed via open
online platforms, the total number of individuals invited to participate could not be de-
termined. The questionnaires were completed using the Google Drive application, which
was accessible on both desktop and mobile devices. Participation was anonymous, and no
personal identifiers were collected. To minimize duplicate responses, each participant could
submit the form only once using a unique email account, and responses were additionally
screened for potential duplication during data cleaning. The researcher verified email
addresses associated with submitted questionnaires and reviewed response records to iden-
tify potential duplicate entries. The backend researcher checked the online questionnaire
and eliminated invalid responses.

2.7. Statistical Analysis

Statistical analyses were performed using Statistica version 13. Descriptive statistics
for quantitative variables are presented as medians and interquartile ranges (Q1-Q3),
as the data did not meet the assumption of normality according to the Shapiro-Wilk
test. Between-group differences were assessed using the Kruskal-Wallis test, followed by
Bonferroni-corrected post hoc comparisons when appropriate. Statistical significance was
set at p < 0.05.

TBPLQ outcomes were analyzed using raw scores. Descriptive results are presented in
points, while percentages of the maximum possible score are additionally reported in the
text to facilitate interpretation and comparison across subscales with different score ranges.

Internal consistency of the TBPLQ and its subscales was evaluated using Cronbach’s
alpha coefficient. The magnitude of group differences was assessed using rank eta squared
(m?) for Kruskal-Wallis tests and Rosenthal’s correlation coefficient (r) for pairwise post hoc
comparisons. Rank eta squared was calculated asn? = (H — k + 1)/(n — k), where H is the
Kruskal-Wallis statistic, k is the number of groups, and n is the total sample size. Effect
sizes were interpreted as small (1> > 0.01), moderate (n? > 0.06), or large (n? > 0.14). For
Rosenthal’s r, values of 0.10, 0.30, and 0.50 were interpreted as small, medium, and large
effects, respectively.

Associations between TBPLQ scores and posture-related behaviors were examined
using Spearman’s rank correlation coefficient.
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3. Results

Reliability analysis showed good reliability for subscale 1 (Cronbach’s & = 0.81) and
the TBPLQ total score (Cronbach’s o = 0.86), as well as acceptable reliability for subscale 2
(Cronbach’s o = 0.77).

A moderate effect (n? > 0.06) was observed for Section 1.3 of subscale 1, subscale 1,
and the TBPLQ total score, as well as a strong effect (n? > 0.14) for Section 1.2 of subscale 1.

The effect size analysis indicated moderate to large differences between early edu-
cation and physical education teachers (r = 0.30-0.50), particularly in Sections 1.2 and
1.3 of Subscale 1, the total score of Subscale 1, and the overall TBPLQ score. Smaller but
significant differences were observed between preschool and physical education teachers
(r =0.10-0.30) in selected sections of Subscale 1, Section 2.2 of Subscale 2, and the overall
TBPLQ score (Table 1).

Table 1. Teachers’” knowledge of postural deviations.

Kruskal-Wallis

Preschool Earl}.r Physm‘al Test and Post
Variable Teachers (P) Education Education Hoc Bonferroni n? R
Teachers (EE) Teachers (PE) .
n=24 n =53 n="6 Correction
B B (If Needed)
Subscale Pvs. EEr=0.01
1.1—recognize faulty 8.00 8.00 8.00 H (df =2) =4.82; 0.02 Pvs.PEr=0.13
posture (max. 8 pts) (7.00-8.00) (7.00-8.00) (8.00-8.00) p =0.090 ’ EE vs. PE
Me (Q1-Q3) r=0.16
H(df=2)=
oskural sbrormality oy Pvs. EEx =011
PO enifion Y 7.00 5.00 7.00 P st’ FEp=013 017 Vs PEr=024
(max. 8 pts) (4.00-8.00) (4.00-7.00) (6.00-8.00) Pvs. PE p = 0432 Ef_v(s).4I;E
Me (Q1-Q3) EE vs. PE e
p =0.001 *
Subscale 1.3—select the H(@df=2)=
erect m your apinion <6001 ” Pvs. EE 1 =003
(r:sgaerf:ling}’zﬁis ;(f)stulroal 500 >0 6.00 P Vsp EEp=1000 009 L V& PEr=019
abnormality (3.25-6.00) (4.00-6.00) (5.00-7.00) P vs. PE p = 0.054 EF_V(S).ZI;E
(max. 8 pts) EE vs. PE e
Me (Q1-Q3) p =0.002 *
Sf}]f S;alet 1'3?9}‘0?5" Pvs. EEr =0.09
Corerecets (fure Cés:tu;’e 4.00 4.00 4.50 H(df=2)=4181; .,  Pvs PEr=005
yourp (3.00-5.00) (3.00-5.00) (3.00-5.00) p=0.124 : EE vs. PE
defect (max. 8 pts) r=019
Me (Q1-Q3) e
Hdf=2)=
21.182;
4 Pvs. EEr=0.09
*
s“bi;ff 32 i?STAL 23.00 22.00 25.50 Py f }T:EO}?O—lo o 13 DvsPEr=021
Me (Q1-Q3) (17.00-26.75) (18.50-24.00) (22.25-28.00) P vs. PE p = 0.050 E::_V(s).;;E
EE vs. PE e
p < 0.001 *
Subscale 2.1—select the
correct body position Pvs. EEr=0.11
adopted during daily 8.00 8.00 8.00 H (df =2) =4.761; 0.02 Pvs. PEr=0.05
activities (7.00-8.00) (7.00-8.00) (7.25-8.00) p=0.092 ’ EE vs. PE
(max. 8 points) r=0.20
Me (Q1-Q3)
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Table 1. Cont.
. Kruskal-Wallis
Preschool Earl}.r Physm‘al Test and Post
Variable Teachers (P) Education Education Hoc Bonferroni 2 R
Teachers (EE) Teachers (PE) . N
n=24 n =53 S Correction
- - (If Needed)
Subscale 2.2—explain H (df=2)= 6;030" EP vs. EE
why you think this p =0.049 r=0.08
body position is correct 7.00 6.00 Pvs. EEp = 1.000 0.03 Pvs.PE r =0.10
yPp (6.00-7.00) (5.00-8.00) (6.00-8.00) Pvs.PEp=0604 er=
(max. 8 pts) EE vs. PE EE vs. PE
Me (Q1-Q3) p = 0.050 r=024
H (df =2) =8.183;
p=0.017* Pvs. EEr=0.10
SUbi;zlf 126 T?STAL 15.00 14.00 15.00 Pvs.EEp=1000 . Pvs PEr=0.09
M (Ql_g3) (14.00-15.00) (12.00-15.00) (14.00-16.00) P vs. PE p = 0.604 : EE vs. PE
¢ EE vs. PE r=0.26
p =0.050
H(df=2)=
21.191;
/ Pvs. EEr=0.01
*
TBPLQ;C}))?L max 38.00 36.00 40.00 Py S” EEO}?O—lo ss o013 Vs PEr=019
Me (Q1-Q3) (31.00—42.00) (30.50-39.50) (37.25-42.75) Pvs. PE p = 0109 Ef _VSSI;E
EE vs. PE e
p <0.001*
12—Rank eta square; r—Rosenthal’s correlation coefficient for Bonferroni-corrected pairwise contrasts. * Statistical
significance was set at p < 0.05.
The most pronounced differences occurred between early education and physical
education teachers regarding changing into sportswear for physical education lessons
(r ~ 0.30-0.50). Smaller differences were observed between the studied groups for active
participation in exercises and ensuring appropriate sportswear (r ~ 0.10-0.30), whereas
negligible differences (r < 0.10) were found for encouraging physical activity, discussing
correct posture, and including posture-related exercises during classes (Table 2).
Table 2. Teachers’ responses related to behaviors promoting postural hygiene (1—always, 2—often,
3—sometimes, 4—rarely, 5—never).
Kruskal-Wallis Test and
Variable Group Median Q1 Q3 Post Hoc Bonferroni n? R
Correction (If Needed)
Do you encourage your students P 2.00 1.00 2.00
to engage in extracurricular EE 2,00 100 2.00 H (df = 2) = 0.038; Pvs. EEr=0.01
physical activity for at least : : : p=0.981 0.01 Pvs. PEr=0.01
60 min a day? PE 200  1.00 2.00 EEvs. PEr=0.01
H (df =2) = 6.168;
Do you pay attention to your P 1.00 100 2.00 p =0.046 * Pvs. EEr =0.10
stgdents post}lre when they are EE 1.00 100 2.00 P vs. EE p = 0.582 0.08 Pvs. PEr=0.18
sitting, standing, and moving? Pvs. PEp =0.010 * EEvs. PEr=0.09
PE 2.00 1.00 2.00 EE vs. PE p < 0.001 *
Do you talk to your students P 1.00 100 200 H (df = 2) = 1.780: EP vs. EEr = 0.08
about correct posture and the EE 2.00 1.00 2.00 ( P_‘ 0)4_11' ’ 0.01 Pvs.PEr=0.10
benefits of maintaining it? PE 2.00 100 2.00 ) EE vs. PEr =0.02
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Table 2. Cont.

Variable

Kruskal-Wallis Test and
Group Median Q1 Q3 Post Hoc Bonferroni n? R
Correction (If Needed)

Do you independently assess

P 3.00 200 4.00 Pvs. EEr = 0.03

H (df = 2) = 1.902;

. . . Pvs. PEr=0.12
your students’ posture? EE 3.00 200 4.00 p=0.386 0.01 EEV\?s PErr 012
PE 3.00 200 3.00 ' o
Do you include exercises in your P 2.00 1.00  2.00 H (df = 2) = 0.401: Pvs. EEr=0.05
classes to reinforce the habit of EE 2.00 1.00 3.00 (df =2) = 0401; 0.01 Pvs. PEr=0.03
correct posture? p=0818 EE vs. PEr=0.04
PE 2.00 1.00 2.00
Does your school support or P 3.00 2.00 3.00 Pvs. EEr = 0.03
enclourage teachers to improve EE 3.00 200 400 H (df =2) =4.393; 0.02 Pvs. PEr =009
their knowledge about posture p=0.111 EE ve. PEr <016
and their ability to assess it? PE 3.00 200 4.00 Ve FRr=1
H (df = 2) =70.074;
Do you change into sportswear P 2.00 100 4.00 p<0.001% Pvs. EEr=0.13
for physical education lessons Pvs. EE p =1.000 0.45 Pvs. PEr =041
EE 3.00 2.00 4.00
with students? Pvs. PEp <0.001* EE vs. PE1 = 0.61
PE 1.00 1.00 1.00 EE vs. PE p < 0.001 *
H (df = 2) = 8.646;
D ively d . ith P 100 1.00° - 2.00 p=0013* Pvs. EEr =025
0 you actively 0 exercises wit Pvs. EEp=0.193 0.04 Pvs PEr=0.18
students during lessons? EE 2.00 1.50  3.00 P vs. PE p = 1.000 EEvs. PEr = 0.12
PE 2.00 2.00 3.00 EE vs. PE p = 0.503
P 200 100 200 H(df=2) = 18.213;
: : : <0.001 * =
Do you ensure that students’ P _ Pvs. EEr =001
sportswear is appropriate? EE 1.00 1.00  2.00 Pvs. EEp = 0.108 011 Pvs. PEr=0.26
P ppropriate! P vs. PE p <0.001 * EE vs. PEr=0.17
PE 1.00 1.00 1.00 EE vs. PE p = 0.042 *

n?—Rank eta square; r—Rosenthal’s correlation coefficient for Bonferroni-corrected pairwise contrasts. * Statistical
significance was set at p < 0.05. Behavioral items were scored on a 5-point Likert scale, where 1 = “always” and
5 = “never”. Therefore, lower scores indicate more frequent engagement in posture-promoting behaviors.

The relationships between TBPLQ scores and responses related to behaviors pro-
moting postural hygiene were assessed for the groups of teachers studied. Only weak
correlations were observed between knowledge of postural deviations and behaviors pro-
moting postural hygiene. The majority of significant correlations were observed in the early
education teachers’ group. A negative correlation indicates that higher knowledge scores
were associated with lower response values on the Likert scale. Because the behavioral
items were coded from 1 (“always”) to 5 (“never”), this means that participants with greater
knowledge reported engaging more frequently in behaviors promoting postural hygiene
(Table 3).

Table 3. Correlations between TBPLQ scores and teachers’ self-reported posture-related behaviors.

Subscale 1. TOTAL Subscale 2. TOTAL TBPLQ TOTAL
Correlated Variables P EE PE P EE PE P EE PE
n=24 n=>53 n=76 n=24 n=>53 n="76 n=24 n=>53 n="76
Do you encourage your
students to engage in
. . R=0.24;
extracurricular physical ns ns ns ns ns p = 0.040 ns ns ns

activity for at least 60 min
a day?
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Table 3. Cont.
Subscale 1. TOTAL Subscale 2. TOTAL TBPLQ TOTAL
Correlated Variables P EE PE P EE PE P EE PE
n=24 n =53 n=76 n=24 n =53 n=76 n=24 n =53 n=76
Do you pay attention to
your students’ posture when R=-0.27;
s . ns ns ns ns ns ns ns ns
they are sitting, standing, p=0.045
and moving?
Do you talk to your students
about correct posture and ns R=-031; ns ns R=-048; ns ns R=-0.39; ns
the benefits of p =0.024 p <0.001 p =0.003
maintaining it?
Do you independently
assess your students’ ns ns ns ns ns ns ns ns ns
posture?
Do you include exercises in
your classes to reinforce the ns ns ns ns ns ns ns ns ns
habit of correct posture?
Does your school support or
encourage teachers to
improve their knowledge ns ns ns ns ns ns ns ns ns
about posture and their
ability to assess it?
Do you change into
sportswear for physical
. ns ns ns ns ns ns ns ns ns
education lessons
with students?
Do you actively do exercises
with students ns ns ns ns ns ns ns ns ns
during lessons?
Do you ensure that students’ R=-032; R=-033;
. . ns ns ns ns ns ns ns
sportswear is appropriate? p=0.018 p=0.015

P—preschool teachers, EE—early education teachers, PE—physical education teachers, ns—not statistically
significant, R—Spearman correlation. Statistical significance was set at p < 0.05.

4. Discussion

The study aimed to analyze and compare knowledge levels among preschool, early
school, and physical education teachers regarding postural health in children and adoles-
cents, including postural abnormalities, ergonomics, the selection of corrective exercises,
and behaviors that promote proper posture. The research shows that, in each group of
teachers, the respondents were best at interpreting graphics and worst at selecting the
appropriate exercise to correct the defect. Although they demonstrated relatively high
knowledge levels about postural deviations, they reported limited sharing of informa-
tion about the importance of correct posture and the potential consequences of postural
problems with parents and others. This reveals a clear discrepancy between teachers’
declarative knowledge and their self-reported preventive and educational behaviors in
everyday practice.

To our knowledge, this is one of the first studies to measure teachers’ knowledge
regarding children’s postural deviations among teachers across the three main educational
stages using a validated questionnaire. Therefore, it is difficult to relate the research results
to the research of other authors. Previous studies do exist; however, they often rely on non-
validated tools or focus on narrower aspects of the issue. To our knowledge, there is only
one study that has evaluated knowledge about postural ergonomics among teachers using
a questionnaire [27]. Specifically, Jabeen and Hussain [28] investigated teachers” awareness
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and practices on school ergonomics in Pakistan. The result indicated that ergonomics
is highly valued in school, and teachers introduce appropriate physical exercise in the
classroom to keep children healthy and active. Only five teachers at a private school were
surveyed, and therefore the results should be interpreted with caution.

Previous studies have reported that teachers often possess insufficient knowledge
related to posture education and the prevention of postural deviations in children, while
educational programs can significantly improve their knowledge and awareness [19-24].
Furthermore, research from several countries suggests that many teachers do not feel
adequately prepared to deliver health education content and may lack both content-specific
and pedagogical competencies in this area [14,15]. The findings of the present study are
consistent with these observations. Specifically, early education teachers (EE) demonstrated
significantly lower postural knowledge than physical education teachers (PE). While EE
teachers were generally able to recognize postural abnormalities and identify ergonomic
positions or corrective exercises, they showed lower competence in naming postural de-
viations and understanding their characteristics. This gap is particularly concerning, as
early education teachers play a central role during an important stage of children’s postural
development, as noted in the Introduction. Therefore, there is a clear need for compre-
hensive initial and continuing education programs for teachers to better support student
health [29]. When teachers recognize incorrect postural habits, they may contribute to
identifying postural deviations and correcting the postural habits of their students [30,31].

Furthermore, teachers’ suggestions emphasize the need for a comprehensive strategy
that aligns with international recommendations and actively involves all community stake-
holders in the health education process. Continuous professional development focused
on health education frameworks, as well as up-to-date health knowledge and pedagogical
skills, is essential for maintaining teachers” engagement in this field. Current curricula
tend to favor traditional approaches to health education rather than embracing a holistic
perspective [32].

In line with the recommendations of the World Health Organization and UNESCO,
it is crucial to provide both pre-service and in-service training for teachers on key topics
related to children’s health [33,34]. Additionally, educators should be equipped with
participatory and proactive teaching methodologies that effectively communicate health-
related content. This approach fosters personal internalization of health knowledge among
students and encourages them to take practical actions toward healthy lifestyles, such as
balanced nutrition and regular physical activity. Health education should be integrated
into school curricula either within scientific disciplines or as a standalone subject offered
through extracurricular activities, under the direct guidance of school staff [35].

4.1. Implications for Practice

1.  Develop and implement comprehensive training programs that combine theoretical
knowledge with practical application for teachers, especially for preschool and early
school. These programs should include the basics of posture screening, recognition
of common postural abnormalities, selection of appropriate corrective exercises, and
effective communication with parents regarding observed postural concerns. They
should also expand knowledge of posture and corrective practices, while building
intrinsic motivation and a sense of responsibility to actively promote postural hygiene
among children.

2. Ensure that training includes practical strategies for integrating posture-promoting
habits into daily educational routines, including classroom ergonomics (e.g., appro-
priate desk and chair use, sitting habits, and backpack management), movement
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breaks, and age-appropriate physical activities, rather than focusing solely on theoret-
ical knowledge.

3. Support teachers in preventing musculoskeletal disorders in themselves and their
students by strengthening competencies related to posture assessment, corrective exer-
cise planning, ergonomic classroom organization, and collaboration with parents and
healthcare professionals when postural abnormalities are identified. Strengthening
their competence in this area will contribute to long-term health outcomes and help
foster healthier future generations.

4.2. Strengths

One of the key strengths of this study is its inclusion of teachers from various types
of schools (kindergarten, primary, secondary, and high school) and educational levels
(preschool, early school, and physical education), which enhances the diversity of the sam-
ple and supports the broader relevance of the findings rather than strong generalizability.
Additionally, the demographic characteristics of the sample closely match national statistics,
particularly in terms of age and gender distribution, which may support external validity
to some extent, although this should be interpreted with caution given the non-random
sampling approach. Another important strength is the use of the validated and reliable
Teachers’ Body Posture Literacy Questionnaire (TBPLQ). The instrument not only assesses
knowledge related to postural abnormalities and ergonomics but also evaluates teachers’
behaviors in promoting correct posture among students, providing a multifaceted view of
postural literacy.

4.3. Limitations

Despite these strengths, the study has several limitations. The actual participant re-
cruitment was conducted through non-randomized, convenience-based snowball sampling
via online platforms. This method might have limited the sample’s representativeness by
introducing self-selection bias. Teachers with a greater interest in postural health or higher
confidence in their knowledge may have been more likely to participate, whereas others
may have chosen not to respond. Consequently, the findings may overestimate the level
of knowledge and engagement with postural health among the broader teacher popula-
tion. In addition, because the questionnaire was administered exclusively online, teachers
with limited internet access or lower digital literacy may have been underrepresented,
potentially introducing digital bias. Although measures were taken to verify respondent
eligibility and identify duplicate responses, selection bias could not be fully eliminated.

Moreover, as the study relied on self-reported data, the results may be influenced by
social desirability bias. The behavioral items in the questionnaire were primarily descrip-
tive and heterogeneous in format, which limited the possibility of constructing a unified
behavioral score for overall behavioral assessment. While associations between knowledge
and individual behavioral items were examined using Spearman correlation analysis, the
heterogeneity of these items limits the interpretation and comparability of the observed
relationships. Therefore, these correlations should be interpreted cautiously and should
not be regarded as a comprehensive measure of teachers’ postural health behaviors. In ad-
dition, the analyses were primarily based on group comparisons and bivariate associations.
Multivariable regression modeling was not performed; therefore, potential confounding
effects of variables such as age, professional seniority, or prior training could not be fully
disentangled from differences observed between teacher groups. The cross-sectional design
also precludes any inference about causality or long-term changes in teachers’ postural
knowledge or practices.
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Future studies should use randomized or stratified cluster sampling based on selected
schools to improve representativeness. Future research should also employ multivariable
analytical approaches to evaluate the independent contribution of teacher characteristics
and professional experience to postural knowledge and behaviors. Furthermore, given the
number of statistical comparisons performed, the findings should be interpreted with cau-
tion and treated as partly exploratory, despite the application of the Bonferroni adjustment.

5. Conclusions

Preschool, early school, and physical education teachers demonstrated relatively high
levels of knowledge regarding postural health. However, this knowledge was only partially
reflected in preventive and health-promoting practices. For example, only approximately
half of the respondents reported informing parents about identified postural abnormalities,
and engagement in independent posture assessment remained limited.

These findings highlight a gap between knowledge and practice and underscore the
need for both theoretical and practical teacher training. Educational initiatives should focus
not only on improving knowledge of postural health but also on strengthening teachers’
motivation, confidence, and ability to implement posture-promoting strategies in everyday
school settings. Particular emphasis should be placed on developing practical competencies
that can be integrated into classroom routines and children’s daily activities.

Investing in teacher education may help prevent musculoskeletal disorders, support
teachers” well-being, and promote healthier outcomes for future generations, especially
when training programs combine knowledge acquisition with practical skill development.
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