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Abstract: This study explored the association between parental employment status and education
level and the prevalence of sensory reactivity (SR) in population-based sample of school-aged chil-
dren. SR was assessed in 495 children using the parent-reported Short Sensory Profile (S5P) ques-
tionnaire. Children with SR were identified based on probable or definitive differences in total SSP
and subscales. Association between parental employment and education level were explored using
multiple Poisson regression models with robust variance, adjusted for potential confounders. The
main findings showed that a mother’s unemployment status was associated with higher prevalence
of SR for the taste/smell sensitivity subscale (PR = 1.66, 95%CI: 1.08-2.56), and the low energy/weak
(PR =2.18, 95%ClI: 1.31-3.49) subscale. A lower education level of a father was also associated with
a higher prevalence of sensory problems on the tactile sensitivity subscale (PRprimary education = 2.68,
95%CI: 1.27-5.61; PRsecondary education = 1.96, 95%CI: 1.004-3.66) and the low energy/weak subscale
(PRsecondary education = 1.95, 95%ClI: 1.02-3.73). This study underscores the impact of parental employ-
ment and education on SR in school-aged children, offering insights for interventions and support
systems aimed at improving their sensory functioning and overall well-being.
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1. Introduction

Sensory processing (SP) refers to the neurobiological capacity to register, analyse,
organise, and integrate internal and external information received by the senses (visual,
auditory, tactile, olfactory, gustatory, proprioceptive, vestibular, and interoceptive stim-
uli) to generate adaptative responses to the demands of our own body and the environ-
ment [1]. Difficulties in SP can manifest as challenges in processing, responding to, and/or
organising sensory information, which may lead to different health issues, including sen-
sory reactivity (SR) [2]. Investigations concerning children with SR have revealed that they
often encounter difficulties related to emotional regulation, motor performance, social in-
teraction, and functional performance in activities of daily living at home, at school,
and/or in the community [3-5].

Children 2024, 11, 855. https://doi.org/10.3390/children11070855

www.mdpi.com/journal/children



Children 2024, 11, 855

2 of 12

Research in the field of SR has primarily concentrated on children with developmen-
tal disorders and/or other specific medical conditions, such as autism spectrum disorder
[6], attention-deficit/hyperactivity disorder, or prematurity [7]. This focus is attributed to
the notably high prevalence of reactivity issues in these populations, which can be ob-
served in a substantial proportion of cases, ranging from 44% to 88% [8]. However, studies
performed in children aged 3 to 11 years without these conditions have shown that the
prevalence of SR can vary widely, ranging from approximately 5-10% to 50-55% [9-12].

While these studies provide valuable insights, there is a significant gap in under-
standing the environmental factors associated with SR in children without medical con-
ditions. Epidemiological evidence in this area is practically non-existent. To date, only a
few studies have explored the association between different lifestyle factors, such as sleep,
body mass index, quality of diet (measured by adherence to the Mediterranean diet), and
SR in childhood [12-14]. However, the association between contextual factors, including
parental socio-demographic characteristics, and prevalence of SR in children remains un-
known.

Existing studies have shown that parental employment and educational level can sig-
nificantly impact children’s physical, cognitive, and emotional development [15-22]. For
instance, higher parental education has been associated with better neurocognitive devel-
opment and deductive reasoning in children [15], while socio-economic inequalities have
been linked to disparities in adolescent health outcomes [16]. Research indicates that pa-
rental social class and employment status can impact child cognitive development. Spe-
cifically, maternal education, age, and intelligence, as well as paternal social class and the
child’s age and sex, were found to be significantly associated with cognitive development
[17]. Additionally, parental education levels have a strong influence on parent-reported
child mental health, which is more significant than the effects of other variables such as
family income and social class [21]. While some research has independently linked specific
parental socio-demographic factors and SR to negative health outcomes in children, no
prior studies have specifically explored the association between these factors. Therefore,
the present study aimed to examine the association between parental employment status
and education level and SR in children aged 3-7 years from the Spanish population.

2. Materials and Methods
2.1. Study Design and Participants

This study is part of the InProS project (Infancia y Procesamiento Sensorial:
(https://inteo.edu.umh.es/inpros/), a cross-sectional population-based study aimed at as-
sessing the prevalence of SR and examining its association with socio-demographic and
lifestyle factors in children aged 3 to 7 years. More information on the study design and
variables can be found in the study protocol [23]. The recruitment of participants took
place from February to May 2016 across 21 schools randomly selected in the province of
Alicante, Spain.

A total of approximately1700 children were enrolled in this study after obtaining per-
mission of the principal of each school. The teachers provided an envelope to the children
that included the following documents: a sheet with details about the project, informed
consent, a booklet comprising several questionnaires to be completed by parents/guardi-
ans, and guidelines on how to fill them out. Following a period of approximately two to
three weeks, the children returned the provided materials to their respective teachers, who
would then deliver them to the research staff. Of the total number of children who were
invited to participate, 620 children returned the study documentation, yielding an approx-
imate response rate of 37%. The current study included a total of 495 pairs of parents and
children who had complete data on all the study variables.

All participants submitted informed consent signed by parents/legal guardians and
received no compensation for their involvement in this study. The InProS study has the
approval of the Research Ethics Committee of Miguel Hernandez University
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(DPC.ASP.02.16; DPC.ENM.080323) and was performed in accordance with the Declara-
tion of Helsinki and current Spanish legislation on data protection (Ley Organica 3/2018,
de 5 de diciembre, de Proteccion de Datos Personales y garantia de los derechos digitales).

2.2. Measures
2.2.1. Sensory Reactivity

SR was assessed using the Short Sensory Profile (SSP), a screening tool designed by
W. Dunn [24] and cross-culturally adapted for use with Spanish children [25]. The SSP is
a parent/guardian-reported questionnaire consisting of 38 items, subdivided into seven
subscales assessing the different sensory systems. Each item in the scale is assigned a score
ranging from 1 (always) to 5 (never). The total score is obtained by adding the scores of
all 38 items on the scale. The SSP also allows scoring each subscale by summing up the
corresponding items within each subscale. Based on the classification proposed by Dunn
[24], the scores obtained can classify children into three SP profiles, both globally and for
each of the subscales: typical functioning, probable difference, and definitive difference.
For the present study, children exhibiting SR were identified based on being classified as
having a probable difference or definitive difference on the total SSP score and each sub-
scale or scoring below the following thresholds: total SSP (<155 points), tactile sensitivity
(<30 points), taste/smell sensitivity (<15 points), movement sensitivity (<13 points), under-
responsive/seeks sensation (<27 points), auditory filtering (<23 points), low energy/weak
(<27 points) and visual/auditory sensitivity (<19 points).

2.2.2. Parental Employment and Education Level

Socio-demographic information was self-reported by parents through an ad hoc
questionnaire based on previous studies [26]. Parental employment status was collected
using the question “What is your current employment status?” with the following re-
sponse options: worker, unemployed, student, on leave, homeworker, and others. Regard-
ing education level, we used the question “What level of education have you completed?”
with the answer options: illiterate, no studies or incomplete primary studies, primary
studies, secondary studies, university studies, and others. To perform the analysis, edu-
cation level was recategorized as primary education (illiterate, no studies or incomplete
primary studies, and primary studies), secondary education, and higher education (uni-
versity studies, others). A dichotomous variable was created for employment status: em-
ployed (worker) and unemployed (unemployed, student, on leave, homeworker, and oth-
ers).

2.2.3. Covariates

To mitigate potential confounding factors, we considered additional socio-demo-
graphic and lifestyle information concerning both parents and their children. For maternal
and paternal characteristics, main models included age (in years), country of birth (Spain,
other country), smoking (yes, no), and marital status (married/partnership, single/wid-
owed/divorced). We also considered child-specific covariates, including age (in years), sex
(female, male), adherence to the Mediterranean diet measured with the Mediterranean
Diet Quality Index (KIDMED) categorised as low, medium, high [27], and sleep quality
(good, poor) evaluated using the Spanish version of the Paediatric Sleep Questionnaire

(PSQ) [28].

2.2.4. Statistical Analysis

Statistical analysis was performed using the statistical software R version R 4.0.2.
(http://www.r-project.org). We conducted two-tailed tests with a significance level set at
0.05. Normality of continuous variables was assessed using the Kolmogorov—Smirnov test
with Lilliefors correction.
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A descriptive analysis of the socio-demographic and lifestyle variables of the parents
and their children was conducted according to the global SR of the children (SSP = 155 vs.
SSP < 155) using frequencies (n) and percentages (%) for categorical variables and median
and interquartile range (IQR) for quantitative variables. To compare differences between
socio-demographic and lifestyle variables, we utilised the chi-squared (x?) or Fisher’s ex-
act test for categorical variables and the Mann—-Whitney U test for continuous variables.

The association between parental employment status and education level and the
prevalence of SR was explored by estimating prevalence ratios (PRs) using multiple Pois-
son regression models with robust variance estimation based on Huber’s sandwich
method. The models were adjusted for variables that showed a p-value < 0.20 in the biva-
riate analysis and/or caused > 10% changes in the association’s magnitude when included.

3. Results

In the present study, the prevalence of global SR (SSP < 155 points) of the children
was 28.3%, with the prevalence for each SSP subscale being 11.1% (tactile sensitivity <30),
14.8% (taste/smell sensitivity < 15), 22.2% (movement sensitivity < 13), 48.1% (under-re-
sponsive/seeks sensation < 27), 41.2% (auditory filtering < 23), 12.3% (low energy/weak <
26), and 26.1% (visual/auditory sensitivity < 19).

The socio-demographic and lifestyle characteristics of the InProS study participants
according to the children’s global SR are shown in Table 1. Regarding parental character-
istics, the median age was 38 (IQR: 35-41) for mothers and 40 (IQR: 37-43) for fathers.
Over 15% of parents were born in a country other than Spain, and approximately 80%
were married or had a partner. Regarding the characteristics of the children, there was a
proportionate representation of both sexes (male = 50.5%; female =49.5%), and the median
age was five years (IQR: 4-6). Almost half of the children had low adherence to the Medi-
terranean diet and 8.1% had poor sleep quality. Considering the sensory profile, results
showed that children with SR (SSP < 155) compared to children without SR (SSP = 155),
were more likely to have younger (37 vs. 38) mothers and both parents born in a foreign
country (mothers = 27.9% vs. 11.5%; fathers = 28.6% vs. 13.0%). We also observed a statis-
tically significantly higher prevalence of SR in boys than in girls (61.4% vs. 38.6%). Com-
pared to children classified without SR, we observed children with SR were high in pro-
portion with low adherence to the Mediterranean diet (55.7% vs. 44.3%) and poor sleep
quality (20.3% vs. 3.2%).

Table 1. General characteristics of mothers, fathers, and children participating in the InProS project
according to total score on the Short Sensory Profile (SSP) (n = 495).

Sensory Reactivity

Study Variables Total SSP > 155 SSP <155 p Value *
n (%) n (%) n (%)

Maternal Characteristics 495 (100) 355 (71.7) 140 (28.3)

Age (years), median (IR) 38 (35-41) 38 (35-41) 37 (33-41) 0.013

Country of birth <0.001
Spain 415 (83.8) 314 (88.5) 101 (72.1)
Others 90 (16.2) 41 (11.5) 39 (27.9)

Marital status 0.215
Married/partnership 394 (79.6) 288 (81.1) 106 (75.7)
Single/widowed/divorced 101 (20.4) 67 (18.9) 34 (24.3)

Paternal Characteristics
Age (years), median (IR) 40 (37-43) 40 (37-43) 40 (36-43) 0.221

Country of birth <0.001

Spain 409 (82.6) 309 (87.0) 100 (71.4)

Others 86 (17.4) 46 (13.0) 40 (28.6)
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Marital status 0.218
Married/partnership 393 (79.6) 287 (80.8) 106 (75.7)
Single/widowed/divorced 101 (20.4) 68 (19.2) 34 (24.3)
Child Characteristics
Sex 0.003
Male 250 (50.5) 164 (46.2) 86 (61.4)
Female 245 (49.5) 191 (53.8) 54 (38.6)
Age (years), median (IR) 5 (4-6) 5 (4-6) 5 (4-6) 0.483
Adherence to MD 0.006
Low 227 (45.9) 149 (42.0) 78 (55.7)
Medium-High 268 (54.1) 206 (58.0) 62 (44.3)
Sleep Quality <0.001
Good 455 (91.9) 345 (97.2) 103 (78.6)
Poor 40 (8.1) 10 (2.8) 30 (21.4)

Abbreviations: InProS, Infancia y Procesamiento Sensorial; MD, Mediterranean diet; IR, interquar-
tile range. * p-value was calculated using the Fisher’s exact test for categorical variables and by
Mann-Whitney U test for continuous variables.

Tables 2 and 3 provide a comparison of the employment status and education level
of both parents, with Table 2 focusing on the mother and Table 3 on the father, based on
the presence or absence of SR in the children. The prevalence of unemployment was 29.7%
in the mothers and 10.3% in the fathers. Children with non-working mothers had a higher
prevalence of SR in all SSP subscales, except for the tactile sensitivity (15.0% vs. 9.5%, p =
0.085), under-responsive/seeks sensation (53.7% vs. 45.7%, p = 0.115), and auditory filter-
ing subscales (40.1% vs. 41.7%, p = 0.765). Regarding the fathers, no statistically significant
differences were observed in children’s SR rates between fathers who were employed and
those who were unemployed.

Table 2. Comparison of mothers” and fathers” employment status (unemployed or employed) ac-
cording to SR (total SSP scores and subscales) in children aged 3-7 years from the InProS Project (n

=495).
Total Mother Employment Father Employment
. Unemployed Employed Unemployed Employed p Value
Short Sensory Profile %) (%) (%) p Value * (%) (%) P .
495 (100) 147 (29.7) 348 (70.3) 51(10.3) 444 (89.7)
Total score (Items 1-38) 0.002 0.870
No SR (155-190 points) 355 (71.7)  91(61.9) 264 (75.9) 36 (70.6) 319 (71.8)
SR (38-154 points) 140 (28.3) 56 (38.1) 84 (24.1) 15 (29.4) 125 (28.2)
Tactile sensitivity (Items 1-7) 0.085 0.153
No SR (30-35 points) 440 (88.9) 125(85.0) 315 (90.5) 42 (82.4) 398 (89.6)
SR (7-29 points) 55 (11.1) 22 (15.0) 33 (9.5) 9 (17.6) 46 (10.4)
Taste/smell sensitivity (Items 5-11) <0.001 0.677
No SR (15-20 points) 422 (85.2) 112(76.2) 310 (89.1) 45 (88.2) 377 (84.9)

SR (4-14 points) 73(14.8) 35(23.8)  38(10.9) 6(11.8) 67 (15.1)
Movement sensitivity (Items 12-14) 0.002 0.391
No SR (13-15 points) 385 (77.8) 101 (68.7) 284 (81.6) 39 (76.5) 346 (77.9)

SR (3-12 points) 110 (22.2) 46 (31.3) 64 (18.4) 12 (23.5) 98 (22.1)
Under-responsive/seeks sensation (Items 15-21) 0.115 0.374

No SR (27-35 points) 257 (51.9) 68 (46.3) 189 (53.7) 23 (45.1) 234 (52.7)

SR (7-26 points) 238 (48.1) 79(53.7) 159 (45.7) 28 (54.9) 210 (47.3)
Auditory filtering (Items 22-27) 0.765 1.00

No SR (23-30 points) 291 (58.8) 88(59.9) 203 (58.3) 30(58.8) 261 (58.8)

SR (22-6 points) 204 (41.2) 59 (40.1) 145 (41.7) 21 (41.2) 183 (41.2)

Low energy/weak (Items 26-33) <0.001 0.257
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No SR (26-30 points) 534 (87.7) 114 (77.6) 320 (92.0) 42 (82.4) 392 (88.3)

SR (625 points) 61 (12.3) 33 (224) 28 (8.0) 9(17.6) 52 (11.7)
Visual/auditory sensitivity (Items 34-38) <0.001 0.179

No SR (19-25 points) 366 (73.9) 112 (76.2) 310 (89.1) 42 (82.4) 324 (73.0)

SR (5-18 points) 129 (26.1) 35(23.8)  38(10.9) 9 (17.6) 120 (27.0)

Abbreviations: SSP, Short Sensory Profile; InProS, Infancia y Procesamiento Sensorial; SR, sensory
reactivity. * p-value was calculated using Fisher’s exact test.

Table 3. Comparison of mothers” and fathers” education level (primary, secondary, or higher edu-
cation) according to SR (total SSP scores and subscales) in children aged 3 to 7 years from the InProS
Project (n = 495).

Total Mother’s Level of Education Father’s Level of Education
. Primary Secondary Higher Primary Secondary Higher
Short Sensory Profile TR (%) o %) (%) p Value * TR o %) o (%) p Value *
111 (22.4) 173 (35.0) 211 (42.6) 159 (32.2) 170 (34.3) 166 (33.5)
Total score (Items 1-38) 0.111 0.032
No SR (155-190 points) 355 (71.7) 73 (65.8) 121 (69.9) 161 (76.3) 111 (69.8) 113 (66.5) 131 (78.9)
SR (38-154 points) 140 (28.3) 38 (34.2) 52(30.1) 50(23.7) 48 (30.2) 57(33.5) 35(21.1)
Tactile sensitivity (Items 1-7) 0.973 0.143
No SR (30-35 points) 440 (88.9) 99 (89.2) 153 (88.4) 188 (89.1) 139 (87.4) 147 (86.5) 154 (92.8)

SR (7-29 points) 55 (11.1) 12(10.8) 20 (11.6) 23(10.9) 20 (12.6) 23(135) 12(7.2)
Taste/smell sensitivity (Items 5-11) 0.362 0.014
No SR (15-20 points) 422 (85.2) 91 (82.0) 146 (84.4) 285(87.7) 141 (88.7) 134 (78.8) 147 (88.6)

SR (4-14 points) 73 (14.8) 20(18.0) 27(15.6) 26 (12.3) 18 (11.3) 36(21.2) 19(11.4)
Movement sensitivity (Items 12-14) 0.124 0.224
No SR (13-15 points) 385 (22.2) 85 (76.6) 127 (73.4) 273 (82.0) 123 (77.4) 126 (74.1) 136 (81.9)

SR (3-12 points) 110 (77.8) 26 (23.4) 46 (26.6) 38 (18.0) 36 (22.6) 44(25.9) 30(18.1)
Under-responsive/seeks sensation (Items 15-21) 0.035 0.521

No SR (27-35 points) 257 (51.9) 46 (41.4) 92(53.2) 119 (56.4) 87(50.9) 88(49.2) 96 (54.9)

SR (7-26 points) 238 (48.1) 65 (58.6) 81 (46.8) 92 (43.6) 84 (49.1) 91(50.8) 79 (45.1)
Auditory filtering (Items 22-27) 0.727 0.559

No SR (23-30 points) 291 (58.8) 65 (58.6) 98 (56.6) 128 (60.7) 92 (57.9) 96 (56.5) 103 (62.0)

SR (22-6 points) 204 (41.2) 46 (414) 75(43.4) 83(39.3) 67 (42.1) 74 (435) 63(38.0)
Low energy/weak (Items 26-33) 0.252 0.005

No SR (26-30 points) 534 (87.7) 95 (85.6) 148 (85.5) 191 (90.5) 143 (89.9) 138 (82.2) 153 (92.2)

SR (6-25 points) 61 (12.3) 16(144) 25(145) 20(9.5) 16 (10.1) 32(18.8) 13(7.8)

Visual/auditory sensitivity (Items 34-38) 0.064 0.372

No SR (19-25 points) 366 (73.9) 86 (77.5) 117 (67.6) 163 (77.3) 116 (73.0) 121 (71.2) 129 (77.7)

SR (5-18 points) 129 (26.1) 25(22.5) 56 (32.4) 48(22.7) 43 (27.0) 49 (28.8) 37(22.3)

Abbreviations: SSP, Short Sensory Profile; InProS, Infancia y Procesamiento Sensorial; SR, sensory
reactivity. *p-value was calculated using the chi-squared test.

Overall, the results showed no significant differences in the presence of SR in children
regarding the different levels of maternal education. However, an exception was observed
in the mothers with primary education, who had a higher rate of children with SR on the
under-responsive/seeks sensation subscale (58.6%) compared with mothers with second-
ary (46.8%) and higher (43.6%) education levels. In relation to the father’s formal educa-
tion, it was observed that children whose fathers had secondary education showed a
higher prevalence of SR on the total SSP (33.5% vs. 30.2% (primary education) and 21.1%
(higher education), p = 0.032), taste/smell sensitivity (21.2% vs. 11.3% (primary education)
and 11.4% (higher education), p = 0.014), and low energy/weak (18.8% vs. 10.1% (primary
education) and 7.8% (higher education), p = 0.005) scales.

Tables 4 and 5 display the results of the association between parental employment
status and education level and SR for the total score and subscales of the SSP. In relation
to the mothers (Table 4), children whose mothers were unemployed were more likely to
have SR on the taste/smell sensitivity subscale (PR = 1.66, 95%CI: 1.08-2.56) and low en-
ergy/weak subscale (PR = 2.18, 95%ClI: 1.36-3.49) of the SSP compared to children whose
mothers were employed. Regarding the maternal education level, it was observed that
children whose mothers had primary or secondary education were less likely to have SR
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on the tactile SensitiVity subscale (PRprimary education = 035, 95%CI: 015—082, PRsecondary education
= 0.53, 95%CI: 0.31-0.92, respectively) compared to children whose mothers had a higher
education level.

Table 4. Association between mother’s employment status and education level and the prevalence
of SR in children aged 3-7 years in the InProS project (n = 495).

Mother’s Employment Status and Education Level

Short Sensory Profile Prevalence = Unemployed - Primary Education - Secondary Education
NASES PR 95%CT  p "% PR 95%CIpValue | o0 PR 95%CI p
(%) (%) (%)
Total score (SSP < 155 points) 28.3 56 (38.1) 1.32 0.99-1.78 0.062 38(34.2) 0.85 0.56-1.29 0.447 52(30.1) 0.85 0.58-1.220.369
Tactile sensitivity (SSP < 30 points) 11.1 22 (15.0) 1.10 0.63-1.95 0.732 12 (10.8) 0.35 0.15-0.82 0.015 20 (11.6) 0.53 0.31-0.920.024
Tast 11 itivit P<1
aste/sme s;;‘;tlsv)l y (55P <15 148  35(23.8) 1.66 1.08-2.56 0.022 20 (18.0) 0.86 0.47-1.58 0.630 27 (15.6) 079 0.46-1.340.372
Movement S;Zis:t‘s‘;“y (5SP<13 778 46(31.3) 1.34 0.94-1.90 0.098 26 (234) 0.92 0.53-1.60 0.775 46(26.6) 1.14 0.74-1.750.559
Under- i k ti
nder-responsivefsecks sensation 401 79 (5377 1,04 0.86-1.27 0.682 65 (586) 1.13 0.86-1.48 0.368 81 (46.8) 095 0.75-1.200.688
(SSP < 26 points)
Auditory filtering (SSP < 23 points) 41.2 59 (40.1) 0.86 0.68-1.09 0.238 46 (41.4) 0.83 0.59-1.15 0.270 75(43.4) 0.95 0.72-1.250.694
Low energy/weak (SSP <27 points) 12.3 33 (22.4) 2.18 1.36-3.49 0.001 16 (14.4) 0.86 0.43-1.71 0.678 25(14.5) 0.90 0.51-1.600.728
Visual/ a“d‘tl‘;r;:ri?)“‘”ty GSP< 261 35(23.8) 103 075-141 0.841 25(225) 076 046-123 0264 56 (32.4) 1.14 0.78-1.650.501
Abbreviations: SSP, Short Sensory Profile; InProS, Infancia y Procesamiento Sensorial; SR, sensory
reactivity; PR, prevalence ratio; CI, confidence interval. Models were adjusted for mother’s country
of birth (Spain or other), mother’s age (continuous), childes age (continuous), childes sex (male or
female), child’s sleep quality (good or bad), childes adherence to the Mediterranean diet (continu-
ous), father’s employment status (employed or unemployed), fatheres education level (primary, sec-
ondary or higher education), and fatheres country of birth (Spain or other).
Table 5. Association between father’s employment status and education level and the prevalence of
SR in children aged 3-7 years in the InProS project (n = 495).
Father’s Employment Status and Education Level
Short Sensory Profile Prevalence - Unemployed - Primary Education - Secondary Education
n Cases n Cases n Cases
PR % CI PR % CI p Val PR % CI
%) 95%CI p %) 95% CI p Value %) 95% CIL p
Total score (SSP < 155 points) 28.3 15(29.4) 0.84 0.54-1.32 0.460 48 (30.2) 1.35 0.88-2.08 0.166 57 (33.5) 1.40 0.97-2.040.074
Tactile sensitivity (SSP < 30 points) 11.1 9(17.6) 1.25 0.67-2.36 0.487 20(12.6) 2.68 1.27-5.61 0.008 23 (13.5) 1.96 1.04-3.660.034
Taste/smell S;:;?S‘)”ty (55P<15 148 6(11.8) 059 0.26-1.350209 18(11.3) 094 047-185 0.847 36(21.2) 146 0.86-2.480.156
Movement S;zis:t‘s‘;lty (5SP <13 778 12(235) 0.80 0.49-1310.370 36 (22.6) 1.22 0.73-2.03 0.446 44 (25.9) 126 0.80-1.980.306
Under-responsive/seeks sensation o1 yg (54 0) 104 0.81-1.34 0742 84(49.1) 097 0.74-128 0.798 91(50.8) 1.03 0.81-1300.777
(SSP < 26 points)
Auditory filtering (SSP < 23 points) 41.2 21 (41.2) 0.96 0.68-1.33 0.790 67 (42.1) 1.13 0.82-1.54 0.448 74 (43.5) 1.10 0.84-1.450.492
Low energy/weak (SSP< 27 points) 12.3 9(17.6) 1.17 0.63-2.20 0.626 16 (10.1) 1.18 0.56-2.55 0.663 32 (18.8) 1.95 1.02-3.730.039
isual i itivi P<1
Visualfauditory sensitivity (SSP<19 1 g (176) 057 0.31-1.04 0.068 43 (27.0) 1.34 0.87-2.06 0192 49 (288) 121 0.82-1.790.336

points)

Abbreviations: SSP, Short Sensory Profile; InProS, Infancia y Procesamiento Sensorial; SR, sensory
reactivity; PR, prevalence ratio; CI, confidence interval. Models were adjusted for mother’s country
of birth (Spain or other), mother’s age (continuous), childes age (continuous), childes sex (male or
female), child’s sleep quality (good or bad), childes adherence to the Mediterranean diet (continu-
ous), father’s employment status (employed or unemployed), fatheres education level (primary, sec-
ondary or higher education), and fatheres country of birth (Spain or other).

No significant association was observed between paternal unemployment and SR in
their children (Table 5). However, a statistically significant association was observed be-
tween the father’s education level and children’s SR in certain subscales of the SSP. Com-
pared to children whose fathers had a higher education, children whose fathers had pri-
mary or secondary education were more likely to have SR on the tactile sensitivity
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subscale (PRprimary education = 2.68, 95%Cl: 1.27-5.61; PRsecondary education = 1.926, 95%CI: 1.04-3.66,
respectively). Similarly, children whose fathers had secondary education were more likely
to have SR on the low energy/weak subscale (PR = 1.95, 95%CI: 1.02-3.73) compared to
those whose fathers had a higher education level.

4. Discussion

The present study found that approximately one-third of the Spanish school-aged
children included had SR based on the total SSP score. The main results showed that pa-
rental unemployment and lower levels of education are contextual factors potentially as-
sociated with a higher prevalence of SR in children. Specifically, we observed that mater-
nal unemployment status was associated with a higher prevalence of SR on the taste/smell
sensitivity and the low energy/weak subscales of the SSP. Moreover, a lower paternal ed-
ucation level was associated with a higher prevalence of sensory problems on the tactile
sensitivity and low energy/weak sensation subscales. While the exact causes of these as-
sociations remain unknown, it is plausible to consider that experiencing unemployment
and having a lower parental education level may increase the likelihood of growing up in
an unfavourable environment, which could negatively impact children’s sensory pro-
cessing development [29].

Our results are consistent with previous studies that have shown the link between
lower socio-economic status variables and SR as measured by the SSP. For instance, Gouze
etal. (2009) conducted a longitudinal study using a similar epidemiological approach with
a representative community sample of 4-year-old children. Their findings showed that
lower socio-economic status was associated with sensory regulation dysfunction, as meas-
ured by the total SSP score, reflecting global SR [30]. Similarly, Gunn et al. (2009) found a
correlation between SR in children and low family socio-economic status [31]. Another
study involving Puerto Rican pre-schoolers in 2012 revealed that a lower level of parental
education was linked to a higher prevalence of SR on the low energy/weak subscale [32].

Interestingly, our findings not only revealed an association between lower parental
education level or unemployment status and higher rates of SR problems but also a pro-
tective effect of mothers with lower education levels (primary education/secondary edu-
cation) on the prevalence of tactile SR in their children. This unexpected finding warrants
further investigation and may suggest that mothers with lower education levels might
have limited awareness of the presence of SR in their children, potentially leading to un-
der-reporting. It is possible that less educated mothers may possess less knowledge about
child development, which might hinder their ability to recognize certain deficits in their
children.

Nevertheless, by considering these findings in conjunction with previous research,
our study contributes to the growing body of evidence linking parental contextual factors
and child SR issues. In addition to supporting these earlier findings, it should be noted
that the present study complements the epidemiological approach by broadening the
scope of research on SR. This expansion occurs on multiple fronts. First, we conducted a
comprehensive evaluation of sensory domains, quantifying the effect on all SSP subscales.
Second, we examined the association with socio-economic status, analysing socio-demo-
graphic characteristics, such as employment status and education level separately. This
approach helps to disentangle the individual contributions of these factors and provides
a clearer picture of their influence on child SR. Finally, our research delved into potential
differences in the influence of parental context on the child’s SR by specifically examining
the role of both mothers and fathers. Through this comprehensive approach, our study
provides a more nuanced understanding of the complexities underlying the relationship
between socio-economic factors, such as parental employment and education level, and
SR in children.

Existing research has shown a link between parental socio-demographic characteris-
tics, such as employment status and education, and overall child development, particu-
larly at neurodevelopmental level [33]. Specifically, lower socio-economic status of
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parents, including their employment status, education level, and income, has been related
to alterations in the child’s brain structure. Studies have showed reduced grey matter vol-
ume in specific brain regions, including the bilateral hippocampus, medial temporal gy-
rus, left fusiform gyrus, and right inferior occipitotemporal gyrus, which are known to be
critical for cognitive development [34]. Consistent with this evidence, extensive research
suggests that the socio-economic context in which children grow up has a notable impact
on their physical, neurological, and cognitive development. These developmental effects
in turn have implications for their social participation and educational attainment [15-
17,19,21,22,35]. However, the association between sensory aspects of neuropsychological
development, such as difficulties with sensory regulation and processing, and socio-eco-
nomic factors has received limited investigation. By examining these less explored sensory
aspects, we can gain a more comprehensive understanding of the impact of socio-eco-
nomic factors on the overall development of children. This knowledge can be helpful in
informing targeted interventions and support for children experiencing sensory chal-
lenges in these contexts.

This study has certain limitations that warrant acknowledgement. The cross-sectional
design of this study does not allow for a cause—effect association. However, in the case of
parental determinants such as education level or unemployment potentially preceding a
child’s SR, it can be argued that the temporal relationship might be plausible. Given that
the study data relied on parental reports, the potential for classification bias cannot be
ruled out; nonetheless, any inaccuracies should not be differential. The SSP is a well-
known, accurate, and valid screening measure for identifying SR issues. However, to pro-
vide a more holistic understanding of sensory domains, it would be necessary that future
studies consider including performance tests or direct measures of child behaviour. Re-
garding the socio-demographic variables, an important limitation is that we did not spe-
cifically ask about parental socio-economic status. Socio-economic status encompasses
various factors, including parental education, employment, and income [36]. However,
the questions on employment status and education level included in the study are based
on questionnaires used in other high-quality studies conducted on child health [26]. These
two parameters are recognised as key components in forming the multidimensional con-
struct of socio-economic status [30,35]. In addition, to measure SR, we used the Spanish
version of SSP, which was adapted to the present study population. Although the adap-
tation of SSP ensured its suitability for this context, it is important to note that it was not
specifically validated for this study. However, the adaptation enhances the accuracy of the
measure within the study. While efforts were made to account for many potential con-
founders in the main analyses, it is important to acknowledge that residual confounding
or bias due to uncollected information cannot be ignored. Finally, the random selection of
centres for recruitment of participants ensured the population representativeness of the
sample. This enhances the potential extrapolation of the results to the general population.

5. Conclusions

To our knowledge, this study represents a pioneering effort within the Spanish pop-
ulation to explore the association between parental employment status and education
level and the prevalence of SR in children aged 3-7 years. The findings reveal compelling
insights, showing that maternal unemployment status may be associated with higher
presence of SR on the taste/smell and low energy/weak sensitivity subscales of the SSP. In
addition, lower paternal education level was also associated with higher prevalence of RS
on the tactile sensitivity and low energy/weak subscales. These results hold significant
implications for children’s development, as SR can potentially hinder their appropriate
sensory processing and consequently impact their occupational performance and that of
their families. Given the scarcity of existing research in this area, this study underscores
the critical need for population studies with a longitudinal design to confirm these find-
ings and to provide further scientific evidence on the association between contextual fac-
tors and sensory problems in childhood. By addressing this research gap, future studies
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can contribute to enhancing the evidence base for effective sensory-focused interventions
and family-centred approaches.
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