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Abstract: 

Background: The ergonomic suitability of classroom furniture plays a crucial role in students' comfort, posture, and 

overall musculoskeletal health. However, in many developing countries like Nigeria, school furniture often does not align 

with the anthropometric measurements of students, leading to discomfort and potential long-term health risks. 

 

Objectives: This study aims to evaluate the mismatch between the anthropometric measurements of school children and 

the dimensions of classroom furniture in Lagos State, Nigeria. It also seeks to investigate the potential musculoskeletal 

implications of this mismatch on students’ health. 

 

Methods: A cross-sectional study was conducted among 164 students from public and private schools in Lagos State, 

aged 10-17 years. Multistage Sampling Technique with Simple Random Sampling used at each stage to select 

participants. Anthropometric measurements such as weight, stature, popliteal height, and elbow height (sitting) were 

taken using standard and appropriate instruments and also follow ISAK recommendation. Classroom furniture 

dimensions, including seat height, seat depth, and desk height were measured. The ergonomic fit of the furniture was 

assessed by comparing students’ body dimensions with furniture dimensions. Pain and discomfort were graded using a 

Visual Analog Scale (VAS).  

 

Results: The study revealed significant mismatches between the students' anthropometric measurements and the 

classroom furniture dimensions, particularly in popliteal height vs. seat height, buttock-popliteal length vs. seat depth, 

and elbow height (sitting) vs. desk height. However, there are some furniture dimension which match the students’ 

anthropometry measurements. Furthermore, the outcome of pain for students’ varies across age groups and school 

category. 

 

Conclusions: The findings highlight the urgent need for ergonomically designed classroom furniture that aligns with the 

anthropometric characteristics of Nigerian school children. Properly fitted furniture could reduce discomfort and prevent 

musculoskeletal issues, thereby promoting better health and learning outcomes. Policymakers and school authorities 

should prioritize adjustable or size-appropriate furniture to cater to the diverse needs of students. 

 

Keywords: Anthropometry, Ergonomics, Classroom Furniture, Musculoskeletal, Discomfort. 

 

INTRODUCTION 

 

Classroom furniture plays a fundamental role in the educational environment, impacting not only students' comfort and 

posture but also their overall health and academic performance. Ergonomically designed furniture is intended to support 

students' natural posture, reducing the risk of musculoskeletal strain and injury. However, in many developing countries, 
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including Nigeria, the design and implementation of school furniture often fail to meet these ergonomic standards, leading 

to a host of health issues for students. (Fidelis et al., 2018)(Fidelis et al., 2019) 

This mismatch can force students into awkward sitting positions, leading to poor posture. Over time, these suboptimal 

postures can cause discomfort, strain injuries, and long-term musculoskeletal problems such as back pain, neck pain, and 

shoulder issues. (Obinna et al., 2021, Iliev et al., 2023). 

 

The issue of furniture mismatch is particularly pronounced in Nigeria due to a combination of factors. These include the 

mass production of standard-sized furniture that does not account for the diverse anthropometric characteristics of the 

student population, limited resources for schools to invest in adjustable or varied furniture sizes, and a lack of awareness 

or emphasis on ergonomic design in educational settings. (Fidelis & Ogunlade, 2022)  As a result, students across 

different age groups, particularly in primary and secondary schools, are subjected to furniture that is either too large or 

too small for their bodies. Prolonged use of such furniture can cause discomfort and pain, as well as having direct impact 

on the spine's posture and physical development during the growth period. (Hashim et al., 2012; Wami et al., 2023) 

 

Ergonomic design principles advocate for furniture that is tailored to the specific needs of the user, taking into account 

factors such as height, weight, and body proportions. In the context of school environments, this means creating desks 

and chairs that support proper posture, allowing students to maintain a neutral spine position, feet flat on the floor, and 

arms at a comfortable angle for writing and other activities. When furniture is not ergonomically designed or mismatched 

to the user, the consequences can be significant, leading to discomfort, increased physical strain, and the development of 

chronic pain conditions. 

 

This study focuses on Lagos State, Nigeria, and aims to evaluate the current standards of classroom furniture design, 

assess the extent of mismatch between children’s body measurements and the furniture provided, and explore the potential 

musculoskeletal implications of this mismatch among Nigerian school children. Thus, it provides recommendations for 

improving classroom furniture design in Nigerian schools. 

 

MATERIALS AND METHODS 

 

The study participants were students from selected Secondary Schools in Lagos, State, Nigeria. A total of 164 students 

participated in the study from both private and public secondary schools. Representation across different socio-economic 

backgrounds was also ensured. Multistage sampling techniques and simple random sampling at each stage was adopted 

for the selection of schools and students.  

 

The participants were drawn from age 10 to 17 with both gender, ensuring a representative sample of Nigerian school 

children. The sample size was determined using the formula presented by Parcells et al. (1999), Odunaiya et al. (2014), 

and Taifa and Desai (2017), which considers the population size and level of precision. 

Applying the formula, the sample size was calculated as 

n=
(Z α + Z β)(p1q1 + p2q2)

(p1-p2)2    
 

Where, 

n= minimum sample size per group  Zα= % pt. normal distr. →5% confidence level= 1.96 

Zβ = one-sided % pt. normal distr. – power = 0.84 

Previous study by Fidelis et. al. (2022) 

p1 = prevalence of furniture mismatch in public school q1= 1- p1 

p2 = prevalence of furniture mismatch in private school  q2= 1- p2             

Sample >30 ok  
(Araoye, 2004) 

 

Anthropometric Measurements: In taking the anthropometric measurements, the procedure follow International 

Society for Anthropometric Analysis of Kinanthropometry (ISAK) recommendation.  

The following anthropometric measurements were taken: 

- Stature (body height) -Body Mass (Weight)  - Shoulder height (sitting) 

- Elbow height (sitting) - Popliteal height:   - Thigh thickness (thigh clearance). 

- Hip width  - Buttock-popliteal length  

 

These measurements were taken using Lufkin tape, measuring tape, a skinfold caliper, and a ruler. The tools were 

calibrated before use to ensure accuracy. Each measurement was taken three times, and the average was recorded to 

minimize errors.  
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Furniture Dimension  

The following furniture dimensions were taken as well;  

Seat height  Seat depth   Seat width 

Back rest height  Desk height   Seat-desk clearance 

 

These dimensions were compared against the students’ anthropometric data to assess the level of mismatch. 

 

 
Fig 5: Some of the Measured Anthropometry Data in the Frankfurt Plane 

 

1 – Sitting Stature  2 – Sitting Height 3 – Sitting Elbow Height 4 – Sitting Knee Height  

5 – Popliteal Height 6 – Buttock Popliteal Height  7 – Buttock Knee Length 8 – Sitting Eye 

Height 9 – Forearm Hand Length 10 – Sitting Shoulder Height 

 

Ergonomic Suitability Assessment: 

The ergonomic suitability of the classroom furniture was assessed by comparing the students' anthropometric data with 

the dimensions of the classroom furniture. This comparison aimed to identify any discrepancies that could lead to 

discomfort or musculoskeletal strain. The specific criteria for ergonomic suitability were based on established guidelines 

and ergonomic principles tailored to the students' anthropometric characteristics. 

 

Pain Grading 

To assess the impact of furniture mismatch on musculoskeletal discomfort, students were asked to report any pain or 

discomfort experienced while using the furniture. The pain was graded using a visual analog scale (VAS), where: 

• 0 indicates no pain, 

• 1-3 indicates mild, noticeable, non-interfering pain, 

• 4-6 indicates moderate, interfering pain, 

• 7-10 indicates severe, intense pain. 

The VAS is a widely used tool for pain assessment and provides a subjective, measure of pain intensity (Hawker et al., 

2011, chen et al., 2018). 

 

Statistical Analysis 

The data were analyzed using SPSS version 25.0 and MS-Excel. Descriptive Statistics were used to summarize the 

demographic data and anthropometric measurements. Match and Mismatch Analysis along with Pain Outcome carried 

out. 

 

RESULTS 

 

Table highlighted the composition of the participants. From the table and based on sex, both male and female shared 

equal percentage (50%), based on school, it was also equal percentage (50%) for both private and public school. In the 

age groups, the participants were equally distributed among the four age groups (25%)    

Table 1: Socio-demographic characterization of the participants 
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  Frequency Percentage (%) 

Sex 
Male 82 50.0 

Female 82 50.0 

Age Group 

10-11 41 25.0 

12-13 41 25.0 

14-15 41 25.0 

16-17 41 25.0 

School 
Public School 82 50.0 

Private School 82 50.0 

 

Table 2 show the summary of descriptive statistics for the variables under study. The mean (±standard deviation), 

minimum and maximum value of each variable according to gender and based on school were displayed.  

 

Table 2: Descriptive summary of Anthropometry of Participants by School Category 

 

School Public School Private School 

Sex Male Female Male Female 

Statistics 

/ 

Variables 

Mean 

± Std. 

Dev. 

Min. Max. 

Mean 

± Std. 

Dev. 

Min. Max. 

Mean 

± Std. 

Dev. 

Min. Max. 

Mean 

± Std. 

Dev. 

Min. Max. 

Weight 

(kg) 

38.76 

±8.01 
27.5 58.4 

42.48 

± 8.88 
27.4 64.7 

41.07 

±8.43 
26.2 61.4 

43.95 

±9.55 
27.4 67.2 

Height 

(cm) 

155.3 

±12.86 
137.7 184.2 

154.79 

±9.91 
138 176 

155.71 

±13.35 
131.8 183 

156.47 

±8.6 
138 170 

Students 

Sitting 

Height 

(cm) 

76.33 

±9.9 
37.4 107.7 

81.46 

±5.46 
70 93.2 

75.73 

±11.12 
31.2 90.2 

81.06 

±5.99 
62.9 90.8 

Elbow 

Height 

Sitting 

(cm) 

16.94 

±3.19 
13 25.3 

19.11 

±3.69 
12.8 27 

17.64 

±3.68 
11.21 25.55 

19.73 

±6.14 
12.7 51.2 

Buttock 

Popliteal 

Length 

(cm) 

47.63 

±5.38 
36 60 

51.75 

±7.23 
39.2 66.5 

47.64 

±6.56 
34.9 66 

51.88 

±6.59 
39.5 68.1 

Hip 

Breadth 

(cm) 

34.8 

±6.46 
14.2 44.65 

37.81 

±5.53 
22.1 48.5 

37.72 

±3.28 
31.3 43.6 

39.59 

±9.42 
27 86 

Thigh 

Clearance 

(mm) 

17.75 

±3.17 
11 26 

18.1 

±2.24 
13.6 24 

18 

±2.27 
14.3 23.15 

17.8 

±2.55 
12.65 24.4 

Popliteal  

Height 

(cm) 

41.39 

±3.7 
35.2 49.5 

40.61 

±3.83 
33 51 

40.74 

±3.31 
34.6 47.57 

40.35 

±3.18 
33 46.8 

 

Table 3 show the frequency of match and mismatches (low and high) of students’ participants across age groups. The 

table highlight the match and mismatches of furniture dimension and body measurements compared. While the results 

varies from each other based on age groups, there are instances of outright mismatch and match as well. 
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 Table 3: Frequency of match and mismatches (low and high) according to age groups. 

 PH and SH HB and SW 

Result / Age Group H.M. M. L.M. H.M. M. L.M. 

10 - 11 144 16 0 80 30 50 

12 – 13 94 66 0 83 26 51 

14 - 15 21 137 2 82 0 78 

16 - 17 17 142 1 77 0 83 

 BPL and SD TC and SDC 

Result / Age Group H.M. M. L.M. H.M. M. L.M. 

10 - 11 54 74 32 0 160 0 

12 – 13 50 77 33 0 160 0 

14 - 15 7 75 78 0 160 0 

16 - 17 10 63 87 0 160 0 

 EHS and DH SHS and BRH 

Result / Age Group H.M. M. L.M. H.M. M. L.M. 

10 - 11 160 0 0 0 160 0 

12 – 13 160 0 0 0 160 0 

14 - 15 160 0 0 14 139 9 

16 - 17 160 0 0 2 110 48 

 

 

 
Graph 1. Pain outcome of participants based on school 
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Graph 2. Pain outcome of students based on school and age groups. 

 

Where, 1=No Pain 2=Mild Pain 3=Moderate Pain 4=Severe Pain 

 

DISCUSSION 

 

The findings from this study highlight a significant mismatch between the anthropometric measurements of Nigerian 

school children and the dimensions of the classroom furniture they use. This mismatch has substantial implications for 

the health, comfort, and academic performance of students, underscoring the urgent need for ergonomic intervention in 

the design and provision of classroom furniture in Nigerian schools. 

 

Ergonomic Mismatch and Its Implications 

The results show that a considerable number of students are using classroom furniture that is poorly fitted to their body 

dimensions, leading to discomfort and increasing the risk of musculoskeletal problems. Specifically, the mismatch 

between popliteal height and seat height was evident in a large proportion of the participants, which is concerning given 

that inadequate seat height can cause improper leg support. This can lead to increased pressure on the thighs and knees, 

contributing to discomfort and potential circulatory issues (Milanese & Grimmer, 2004; Murphy et al., 2007). 

 

Similarly, the significant discrepancy between buttock-popliteal length and seat depth suggests that many students are 

forced to sit in positions that do not support the natural curve of the spine, increasing the likelihood of back pain and 

discomfort (Castellucci et al., 2010). The inadequacy in hip breadth vs. seat width further exacerbates this issue, as narrow 

seats can restrict movement and lead to discomfort in the hip region. 

 

The mismatch between elbow height (sitting) and desk height is particularly problematic, as it can lead to strain in the 

shoulders and upper arms, hindering students' ability to write and perform other desk-based tasks comfortably. This 

finding is consistent with previous studies that have shown a strong correlation between desk height and shoulder strain, 

particularly in younger students whose anthropometric dimensions are more variable (Panero & Zelnik, 1979; Pheasant 

& Haslegrave, 2006; Kahya., 2019; Cadiz et al., 2021 Prasetyo et al., 2021; Wang et al., 2022; Fidelis & Ogunlade, 2022). 
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Impact on Musculoskeletal Health 

The analysis of pain and discomfort outcomes reinforces the ergonomic challenges identified in the mismatch analysis. 

A significant number of students reported experiencing moderate to severe pain, particularly in the neck, back, and legs. 

These findings align with those of previous studies that have documented the relationship between poorly designed 

classroom furniture and the development of musculoskeletal pain in school-aged children (Agha, 2010; Odunaiya et al., 

2014). The frequent reports of back pain, especially among older students, suggest that prolonged exposure to poorly 

fitted furniture can have cumulative negative effects on musculoskeletal health. 

 

Implications for Policy and Practice 

The results of this study underscore the need for policymakers and educational authorities in Nigeria to prioritize the 

ergonomic design of classroom furniture. Given the significant variations in anthropometric measurements across 

different age groups, it is imperative that schools provide adjustable or varied furniture sizes to accommodate the diverse 

needs of students. This approach is supported by ergonomic design principles, which advocate for furniture that is tailored 

to the user's body dimensions to reduce the risk of discomfort and injury (Zandvliet & Straker, 2001; Bai, 2024). 

Furthermore, the implementation of ergonomic furniture in schools could have broader benefits, including improved 

concentration, reduced absenteeism due to pain-related issues, and overall better academic performance. As educational 

institutions aim to create conducive learning environments, the importance of ergonomically suitable furniture cannot be 

overstated. 

 

Limitations and Future Research 

While this study provides valuable insights into the ergonomic challenges faced by Nigerian school children, it also has 

some limitations. The study was conducted in a limited number of schools within Lagos State, which may not fully 

represent the broader population of Nigerian students. Additionally, the study focused on secondary school students, and 

further research could explore similar issues in other educational settings, such as primary and tertiary institutions. 

Future research should also consider longitudinal studies to assess the long-term impact of furniture mismatch on students' 

musculoskeletal health. Additionally, interventions aimed at improving furniture design and testing their effectiveness in 

reducing discomfort and pain could provide practical solutions for schools. 

 

CONCLUSION 

 

The study reveals a significant mismatch between the anthropometric measurements of Nigerian school children and the 

dimensions of the classroom furniture they use, with potential implications for musculoskeletal health and academic 

performance. The findings emphasize the need for ergonomic interventions in classroom furniture design to ensure that 

it meets the diverse needs of students, thereby promoting their health and well-being. 
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