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Introduction 

A primary objective of the World Health Organization (WHO) for the 

year 2030 is to significantly decrease premature mortality resulting from 

non-communicable diseases (NCDs) (1). However, insufficient physical 

activity (IPA) remains a major, modifiable risk factor for several NCDs, 

including stroke, diabetes, and various cancers (1,2). IPA has been 

recognized as a global health pandemic, with reports indicating that a 

substantial proportion of adults fail to meet established PA guidelines 

(Ranging from 17.0% in Southeast Asia to 43.3% in the Americas) (3). 

Although initial research largely focused on adult populations, evidence 

now suggests that IPA is even more prevalent among children and 

adolescents (4). Furthermore, obesity and overweight are critical risk 

factors for chronic diseases, and their global prevalence is rising sharply 

(5). Children and adolescents who are struggling with obesity frequently 

engage in MVPA at levels substantially below international 

recommendations. Therefore, implementing effective interventions is 

imperative to help this population achieve the necessary PA thresholds 

(6).  

Abstract 

Background: This research examined how maternal cooperative supervision influenced physical 

fitness indices in overweight or obese children enrolled in home-based exercise programs. 

Methods: This study employed a 6-week randomized controlled trial, enrolling a total of 210 children 

(Age range = 10 to 12 years; body mass index (BMI) ≥ 85th percentile) acquired through a cluster 

sampling method from six distinct schools in Yasuj, Iran. The recruited children were randomly 

assigned to one of two equally sized groups (n = 105 per group): Passive maternal supervision 

(Monitoring exercise adherence) or active maternal participation (Joint exercise sessions). Outcome 

data were collected at three intervals: Pre-intervention (Baseline), intra-intervention (Weeks 3 and 6), 

and post-intervention. The evaluation of physical fitness was conducted using standardized tests (Sit-

and-reach, a 1-mile run, and push-up/pull-up). Concurrently, physical activity (PA) levels and 

sedentary behaviors were quantified through the International PA Questionnaire (IPAQ) and checklists 

completed by the mothers. The statistical analysis involved the application of paired t-tests for within-

group comparisons and independent t-tests for between-group comparisons. The threshold for 

statistical significance was established at a p-value of less than 0.05. 

Results: The cooperative supervision group exhibited significantly greater improvements in several 

key fitness indices when compared to the control group, including flexibility (26.34 ± 5.2 cm versus 

17.77 ± 5.2 cm), muscular strength (5 ± 2 pull-ups), endurance (4 ± 1 push-ups), and cardiorespiratory 

capacity (1.40-minute 1-mile run time) (All p < 0.05). Behaviorally, over 70% of the children 

successfully shifted from a sedentary to an active lifestyle. This change was supported by a reduction 

in daily screen time (2.5 ± 0.8 hours/day) and an increase in active commuting, where post-intervention 

walking rates doubled. It is noteworthy that at baseline, 77% of the participants presented with 

musculoskeletal abnormalities, with lumbar hyperlordosis being the predominant condition, a factor 

that influenced their initial PA engagement. 

Conclusion: The substantial role of maternal engagement in home-based exercise programs is evident 

in the marked improvements observed in the physical fitness of children classified as overweight or 

obese. This finding strongly supports the efficacy and necessity of adopting family-centered 

intervention models in pediatric weight management. For subsequent investigations, it is 

recommended to incorporate objective measures of PA and rigorously assess the long-term 

maintenance of these outcomes across varied demographic groups. 
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Multiple determinants contribute to PA levels observed in 

overweight or obese children and adolescents. Crucial positive 

influences include establishing an active lifestyle and adopting healthy 

eating habits prior to adolescence, underscoring the necessity of early-

life behavioral integration (7). Moreover, PA levels are also impacted by 

ecological factors, the availability of social support for PA, and access 

to sports equipment (8). Research consistently demonstrates that the 

implementation of regular exercise programs, provided they are of 

appropriate level and intensity, yields favorable effects on 

anthropometric measures, physical fitness, and cardiovascular health in 

this population. Consequently, this approach remains the most widely 

utilized and efficacious strategy for managing obesity in children and 

adolescents (9).  

Physical fitness is a multifaceted construct defined by an 

individual's ability to successfully engage in PA, encompassing several 

distinct components, such as muscular strength, muscular endurance, 

flexibility, and cardiorespiratory capacity. These elements are 

profoundly linked to an individual's overall health status and outcomes. 

Specifically, cardiorespiratory capacity denotes the efficiency with 

which the cardiovascular and respiratory systems function during 

sustained physical exertion, whereas muscular strength is the capacity 

to execute tasks requiring force against resistance. These two are among 

the key dimensions that fundamentally define physical fitness (10). 

Physical fitness offers distinct insights into an individual's body fitness, 

encompassing their capacity for performance, growth, and the potential 

development necessary for various critical activities in the daily lives of 

children and youth. Furthermore, it is a predictor of maintaining an 

active lifestyle in adulthood (11). A primary strategy for enhancing the 

performance and physical fitness of children with overweight and 

obesity involves implementing a comprehensive healthy lifestyle 

program. This program should incorporate a focus on social and 

behavioral factors alongside interventions promoting healthy eating 

without necessarily restricting energy intake and designing enjoyable PA 

sessions with appealing content, all while actively engaging parents, 

employed not only as a method for reducing body weight in this 

population (12). Family-based interventions aimed at enhancing 

children's PA levels are essential, primarily because the supportive role 

of parents is fundamental; parental and peer encouragement, in turn, 

influences children's PA behaviors and contributes to increased time 

spent on activity at home (13). Consequently, effective interventions 

must be strategically developed to target the PA of children who are 

overweight or obese, ultimately facilitating an improvement in their 

physical fitness indices. A prior study demonstrated and emphasized the 

significant efficacy of maternal (Or family) involvement in enhancing 

both the level of PA and the physical fitness of overweight or obese 

children (14). Given the paucity of comparable findings and the critical 

importance of exercise for this population, the present study was 

undertaken to evaluate the impact of active maternal participation in an 

exercise program on the PA levels and physical fitness of such children. 
 

Methods 

Study design and participants 

The study received ethical approval (IR.YUMS.REC.1396.87) from the 

Medical Ethics Committee of Yasuj University of Medical Sciences and 

Health Services. Prior to the commencement of the study, written 

informed consent was secured from all participating parents and the 

students themselves. 

A multi-stage cluster sampling methodology was implemented, with 

randomization occurring at the school level. Initially, the roster of public 

schools in Yasuj was partitioned into six distinct regions. In the first 

stage, one school was randomly chosen from each of these six regions, 

thereby establishing the six required clusters. Subsequently, these six 

schools were assigned to either the intervention or control groups using 

a simple random allocation procedure. Following selection, the weight 

and height of all 1,215 students in the fourth, fifth, and sixth grades 

(Aged 10-12 years) were measured to calculate their respective body 

mass index (BMI) values. 

A total of 236 students were initially categorized according to the 

Centers for Disease Control and Prevention (CDC) growth chart 

percentiles. Students falling between the 85th and 95th percentiles were 

defined as overweight, and those exceeding the 95th percentile were 

classified as obese (15). Following preparatory training sessions 

involving both mothers and daughters, 26 families declined 

participation. Consequently, the final sample consisted of 210 students 

and their mothers who provided informed consent and were 

subsequently randomly allocated into two distinct intervention groups, 

each comprising 105 participants. In the supervision or control group 

(Group 1), maternal involvement was restricted to a supervision 

function; they did not directly participate in the sports program. Their 

principal role was to document the nature and quality of their child's PAs 

in alignment with the proposed intervention protocol. These activities 

were tracked and recorded daily using designated checklists. 

Conversely, mothers in the cooperative or case group (Group 2) assumed 

an expanded role. Beyond tracking and reporting their child's PA, they 

were also required to perform the prescribed exercises alongside their 

children at home, providing cooperative supervision. 

The researcher developed checklists for maternal supervision 

drawing upon existing literature concerning family support mechanisms 

and child oversight strategies. Both the quality of supervision and the 

mothers' level of satisfaction were subsequently evaluated using a 5-

point Likert scale ranging from 1 (Completely agree) to 5 

(Completely disagree) (16). 

Both groups were engaged in three instructional and practical 

sessions delivered over a six-week period. These sessions, conducted for 

both mothers and students in a home-based setting, covered several core 

topics. The content included key definitions pertaining to PA and fitness, 

the various dimensions and overall importance of physical fitness, 

factors that contribute to childhood overweight and obesity, and 

instruction on correct exercise techniques. Following the completion of 

these sessions, participants in both groups were provided with a training 

package that contained the comprehensive program plan and an 

associated practical manual. Eligibility criteria for participation 

mandated the absence of specific pre-existing diseases and to 

demonstrate a clear willingness to engage in the assigned sports 

programs. 

Measurement of physical activity 

Demographic and background information was extracted from school 

health records, encompassing personal and family characteristics, 

cultural and sports backgrounds, and relevant medical history. The PA 

levels of both children and mothers were assessed using the 

International PA Questionnaire (IPAQ). This instrument, composed of 

eight items, quantified weekly time spent in sedentary behavior, 

ambulation, and various PAs. Additionally, data were recorded for mean 

TV watching weekly, the specific types of PAs performed, and mean 

sleep duration. The quantitative PA results were ultimately expressed as 

metabolic equivalent of task (MET)-minutes per week (17,18). 

Anthropometric assessment 

Weight was accurately recorded using a Seca digital scale (Germany), 

precise to 100 grams. Participants were weighed in light clothing and 

without shoes, following maximal exhalation. Height was assessed via 

a wall-mounted stadiometer while the student maintained a fully upright 

stance, with feet together, ensuring that the back of the head, shoulders, 

and hips were in contact with the measuring surface. Posture was 

evaluated utilizing the New York test, which systematically examines 

13 distinct body positions. Additionally, a checkerboard served as a 

screening tool for the detection of potential musculoskeletal 

abnormalities. Finally, calipers were employed to precisely measure 

knee and ankle alignment, facilitating the accurate diagnosis of lower 

limb deformities (19). 

Assessment of physical fitness factors 

Flexibility was determined through the application of the sit-and-reach 

test, while cardiorespiratory capacity was quantified using the 1-mile 

run test. Furthermore, muscle strength and endurance were 

comprehensively evaluated by administering the pull-up and push-up 

tests (20). 

Educational planning 

The educational methodology was structured according to the WHO 

planned approach to health education, which comprises six sequential 

steps (21). Step one involved identifying the target study population, 

justified by existing evidence that childhood overweight and obesity 

constitute significant challenges within this specific cohort. In step two, 

the PA levels for both the students and their mothers were quantified 

using both demographic surveys and the IPAQ. Step three concentrated 
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on establishing both general and specific educational objectives that 

were directly informed by key physical fitness indices. Step four 

involved the development of a 42-day sports intervention. Both children 

and their mothers received direct instruction on the exercises, which was 

supplemented by a detailed, illustrated booklet. In step five, the 

implementation phase commenced with a pre-test assessment of key 

fitness indices, including flexibility, muscular endurance, muscular 

strength, and cardiorespiratory capacity. These identical indices were 

subsequently assessed in a post-test following the completion of the 

intervention period. Finally, step six focused on evaluating the 

significance of the intervention. This was achieved by comparing the 

collected data from both groups before and after the program's 

execution. 

Statistical analysis 

Statistical analyses were executed using SPSS software, version 20, and 

structured across distinct phases. The descriptive component focused on 

summarizing the demographic characteristics of the participants, 

employing established measures, such as frequency tables, means, and 

standard deviations (SDs). In the analytical phase, various inferential 

statistical tests were applied to the quantitative data, with selection based 

on the data's distribution. These tests included paired-samples t-tests, 

independent-samples t-tests, analysis of variance (ANOVA) tests, 

Pearson's correlation coefficient, and the Chi-square (χ2) test. The level 

of statistical significance was predetermined as p < 0.05. 
 

Results 
The demographic characteristics of the study participants are given in 

Table 1. 

The cooperative supervision group of girls demonstrated 

significantly greater post-intervention improvements in all measured 

physical fitness indices (Including muscular strength, muscular 

endurance, flexibility, and cardiorespiratory capacity) compared to the 

control group (Table 2). 

Table 1. Characteristics of the participants based on the differences between the supervision and cooperative supervision groups 

Variables Total (n=210) Supervision (n=105) Cooperative supervision (n=105) 

Age (Year) (%) 

10 21.4 14.3 28.6 

11 41 41.9 40 

12 37.6 43.8 31.4 

Parents' education level (%) 

Mother 

Diploma and sub-diploma 64.7 62.4 59.7 

Associate's degree and above 35.3 37.6 40.3 

Father 

Diploma and sub-diploma 35.7 36.8 35.3 

Associate's degree and above 64.3 63.2 64.7 

BMI % (kg/m2) 

Overweight 66.1 65.9 67.2 

Obese 33.9 34.1 32.8 

Amount of weekly physical activity at home (%) 

Child (Pre-intervention) 

Sitting and playing 21.5 21.9 21 

A combination of sitting and standing game 73.3 74.3 72.3 

Moving and active 5.2 3.8 6.7 

Child (Post-intervention) 

Sitting and playing 0 0 0 

A combination of sitting and standing game 24.3 26.7 21.9 

Moving and active 75.7 73.3 78.1 

Mother (Pre-intervention) 

Sitting and working 17.6 23.8 11.4 

A combination of sitting and standing activities 71.9 69.5 74.3 

Moving and active 10.5 6.7 14.3 

Mother (Post-intervention) 

Sitting and working 0 0 0 

A combination of sitting and standing activities 35.2 47.6 22.9 

Moving and active 64.8 52.4 77.1 

Watching TV and computer weekly (MET/min) 

Child (Pre-intervention) 2059.4 787.5 1271.9 

Child (Post-intervention) 1228 534.8 963.2 

Daily sleep comparison weekly (MET/min) 

Child (Pre-intervention) 2129.4 1033.2 1096.2 

Child (Post-intervention) 1171.8 693 478.8 

Night sleep comparison weekly (MET/min) 

Child (Pre-intervention) 5239 2642 2597 

Child (Post-intervention) 5316 2649 2667 

How does the child go to school? 

With car 53.4 63.8 42.9 

Walking and alone 6.2 1.9 10.5 

On foot with the family 40.4 34.3 46.7 

n = (%) 

BMI: Body Mass Index; MET: Metabolic Equivalent of Task; Min: Minute 
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A statistically significant difference was identified in the mean 

observation results (P < 0.05), with post-intervention mean flexibility 

being markedly higher than baseline values. Following the intervention, 

mean performance measures were recorded as 5 repetitions for the 

Barfix test (Muscle strength), 4 repetitions for the swimming test 

(Muscular endurance), and a reduction of nearly 1.40 minutes in the two 

1600-meter running tests (Cardiorespiratory capacity). Furthermore, the 

mean score for the flexibility board test (Flexibility) in the cooperative 

supervision group was 23 cm (SD = 6 cm) post-intervention (Table 2). 

In the cooperative supervision group, a significant majority of the 

children, exceeding 90%, initially exhibited low-to-moderate PA 

(LMPA), which was characterized by frequent sedentary behavior, such 

as engaging in unmoving games. Post-intervention, a substantial 

proportion, over 70% of these children, transitioned to participation in 

active, moving games. The overall prevalence of overweight and obesity 

in the entire study population was 19.4% (With overweight at 12.8% and 

obesity at 6.6%). Regarding participant demographics, 145 students 

held the first or second birth rank within their families. Educational data 

indicated that 135 fathers and 74 mothers possessed a university 

education. Furthermore, only 20% of these students reported having 

specific sports skills in a particular field, while 60% had a history of 

participating in science Olympiads. Finally, more than 60% of the 

students were the result of consanguineous marriages, indicating that 

their parents were related. 

Pre-intervention data revealed that approximately 25% of students 

in the cooperative supervision group utilized active transportation 

(Walking) to commute to school, with this proportion more than 

doubling post-intervention. Notably, no students in either group used a 

bicycle for school commuting at any time point. Mothers in the 

cooperative supervision group were programmatically required to 

engage in shared physical exercise with their children. Regarding 

overall PA, over 80% of the children initially exhibited LMPA pre-

intervention, primarily engaging in sedentary behaviors. However, post-

intervention, more than 70% of the children transitioned to active 

behaviors. Consequently, a statistically significant difference was 

observed in the children's overall PA levels when comparing pre- and 

post-intervention measurements (P < 0.05). 

The study findings concerning sedentary behavior in the home 

setting, specifically the amount of time children spent engaging in 

activities, such as watching TV and using computers, indicated a daily 

duration of approximately 2.5 hours. Concurrently, the time mothers 

spent watching TV was documented at nearly 3 hours, a duration that 

was both comparable to and slightly exceeded that observed in their 

children. 

Based on the investigation, a substantial majority of subjects (77%, 

n = 180) presented with musculoskeletal abnormalities, experiencing at 

least one of the 13 disorders under scrutiny. In contrast, only 23% (n = 

56) exhibited a typical state. Among those identified with aberrations, a 

smaller proportion (42%) showed three or fewer types of abnormalities, 

while the majority (58%) displayed more than three types. Prioritizing 

the prevalence of musculoskeletal abnormalities among students 

revealed that lumbar depression exhibited the highest incidence, 

whereas knee bracing was the least common disorder identified (Table 

3). 

Table 2. Comparison of the physical fitness index evaluation test results (In terms of repetitions, time, and centimeters) in the supervision and cooperative 

supervision groups pre- and post-intervention 

Physical fitness Group 
Mean (SD) 

pre-intervention 

Mean (SD) 

post-intervention 

Mean (SD) differences  

pre- and post-intervention 
T P-Value 

Flexibility 
Cooperative supervision 17.77±5.2 26.34±5.2 8.57±2.83 

14.601 < 0.001 
Supervision 17.82±5.6 20.76±5.5 2.93±2.76 

Muscular endurance 
Cooperative supervision 8.52±4.9 15.68±6.8 7.16±4.09 

8.126 < 0.001 
Supervision 9.71±4.98 13.01±5.4 3.30±2.63 

Muscle strength 
Cooperative supervision 3.00±1.95 7.91±2.9 4.90±1.70 

9.963 < 0.001 
Supervision 3.65±2.44 6.01±2.6 2.36±1.98 

Cardiorespiratory endurance 
Cooperative supervision 15.04±1.1 13.24±0.6 -1.79±0.68 

-7.354 < 0.001 
Supervision 14.26±0.7 13.30±0.7 -0.86±1.09 

SD: Standard Deviation 

Paired and independent T-tests  
Analysis Of Variance (ANOVA) test, Correlation Coefficient  

Chi-square 

 
 
 

 

Table 3. Frequency and prevalence of musculoskeletal abnormalities in overweight and obese children 

Rank Ranking of abnormalities in the study Prevalence percentage 

1 Lordosis 59.7 % 

2 Wry neck 39.8 % 

3 Uneven shoulders 38.1 % 

4 Forward head 34.7 % 

5 Kyphosis 30 % 

6 Genu valgum 27.5 % 

7 Anterior tilt 18.6 % 

8 Scoliosis 13.9 % 

9 Genu varum 11.4 % 
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Discussion 

The principal outcome of this study demonstrates that maternal 

cooperative supervision effectively enhances children’s PA levels and 

physical fitness indices. These indices are considered robust predictors 

of sustained PA engagement in children. Specifically, participants in the 

cooperative supervision group-where mothers and children exercised 

together-exhibited a significant increase in PA and meaningful 

improvements in their physical fitness metrics. This aligns with prior 

research indicating that adolescent girls are a priority group for PA 

improvement, and analyses confirm that parental presence plays a 

crucial role in boosting the PA of this demographic (15). Conversely, the 

findings of a study by Mora-González demonstrated that, following their 

intervention, there was a significant improvement in the participants’ 

cardiorespiratory capacity indices, but no comparable changes in muscle 

strength indices. This difference in outcomes may be attributable to the 

disparity in intervention design, as the present study involved a 6-week, 

home-based exercise program featuring maternal participation - a 

component absent in Mora-González’s research (16). Furthermore, the 

results contrast with those of the study by Timothy Brusseau, which 

evaluated a 6- and 12-week PA intervention among preschool children 

in Utah; that research reported no significant difference in outcomes 

between the two comparison groups pre- and post-intervention, thus 

failing to support the hypothesized benefits of the program (17). 

Sigmundová’s study revealed a robust correlation between parental and 

child PA levels, a relationship that was particularly pronounced on 

weekends. This association was also stronger among same-sex parent-

child dyads. These results align with the findings of the current study, 

bolstering the evidence for the efficacy of cooperative interventions 

involving mothers and daughters (18). Furthermore, research focusing 

on elderly individuals suggests that physical fitness levels are 

predictable based on fundamental PA engagement. Additionally, there is 

a significant and persistent link between changes in physical fitness 

indices and corresponding shifts in PA levels (19). In a related 

investigation, Antonio García-Hermoso et al. conducted an 8-week 

school-based sports program involving 170 children aged 8 to 10 years 

from three public schools in Chile. This intervention resulted in a 

significant improvement in the children's cardiorespiratory capacity 

when comparing post-intervention measures to baseline, which further 

corroborates the results obtained in our current study (20). The findings 

from Stanisław’s study lend support to the results of the current 

investigation. Minor deviations between our observations and the 

aforementioned research can be plausibly attributed to the difference in 

the age range of the students examined (21). Furthermore, as highlighted 

by one systematic review, the child's comprehensive daily and nocturnal 

behaviors (Including home-based PA, watching TV, and diurnal and 

nocturnal sleep patterns) are crucial. A factor such as maternal 

cooperative supervision of the child's PA is particularly influential and 

contributes to the program's effectiveness, largely because mothers 

typically spend a significant amount of time with their children at home 

(22). A cross-sectional study demonstrated that adherence to a structured 

PA schedule correlated with a reduction in screen time among the 

examined children. This finding underscores the significant role of the 

mother in maintaining this regimen during both weekdays and holidays 

(18). Furthermore, parental involvement in PA frequently serves to 

enhance their children's intrinsic motivation to participate in active 

behaviors. Children tend to emulate the behaviors demonstrated by their 

parents. The results of this study specifically show that a parental deficit 

in PA is directly related to lower activity levels in their children. 

Furthermore, research by Travis E. Dorsch emphasizes that parents 

represent one of the most significant influences for promoting and 

inspiring children's engagement in PA and exercise, thereby forging a 

deep and critical link (23). 

The American Academy of Pediatrics (AAP) recommends that the 

mean duration of sitting and sedentary behavior for children of both 

sexes be limited to less than 120 minutes (Two hours) per day (24). It is 

important to note a significant correlation between the amount of time 

parents and children spend engaging in screen watching, with the latter 

being heavily influenced by parental attitudes (25). Furthermore, the 

findings of Muna J. Tahir's study are consistent with the results of the 

current research (26).  

 

 

In our research, the absence of bicycle use among children for 

commuting to school suggests that a cycling culture remains 

undeveloped and may have even deteriorated compared to earlier 

periods. Historically, limited road infrastructure and lower rates of car 

ownership necessitated greater reliance on bicycles. Nevertheless, a 

pertinent intervention implemented in California schools, as researched 

by Abby C. King and collaborators, yielded noteworthy outcomes, 

resulting in a near-doubling of the percentage of students who cycled to 

school (27). This context is further supported by prior research 

indicating that young individuals dedicate only minimal time to MVPA, 

contrasting with the substantial duration spent in sedentary activities. 

This aligns with and corroborates our present findings, confirming that 

such widespread sedentary behavior constitutes a primary factor 

contributing to the elevated BMI documented in this cohort of children 

(28). 

Consistent with global research, our study corroborates the 

escalating prevalence of overweight and obesity among children in 

diverse nations (29,30). Furthermore, our findings align with established 

literature indicating that most children exhibit at least one 

musculoskeletal abnormality, with the highest prevalence rate 

specifically observed in the lower back cavity (31).  

Limitations of this study include the brevity of the intervention 

period and the restriction of data collection to a single gender. 
 

Conclusion 
Regular PA generally enhances physical fitness indices in children who 

are overweight or obese. Furthermore, the involvement of a supportive 

factor, such as maternal participation in sports exercises at home, may 

elevate a child's PA levels through mechanisms of persuasion and 

encouragement. These present findings require confirmation through 

additional high-quality randomized clinical trials. Moreover, there is a 

clear need for future research to investigate the long-term effects of 

maternal cooperative supervision on key physical fitness indices. 
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