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Introduction

Low back pain (LBP) is one of  the most prevalent musculoskeletal 
conditions in the world[1] and a major contributor to reduced 
physical activity and work absences[2] which results in a burden 
on the health sector and finance.[3]

Sixty to 80% of  persons will experience low back discomfort at 
some point in their lives. Growth spurts and increased physical 
activity, according to some authors, could lead to LBP in children 
and young people.[4] In contrast, Fairbank et al.[5] revealed that 
students experiencing back pain were more inclined towards 

avoiding sports than their peers without back pain. The associated 
modifiable and nonmodifiable risk factors must be understood 
in order to prevent LBP. Previous research has demonstrated a 
connection between being overweight or obese (high BMI) and 
having a higher incidence of  LBP.[6] Risk factors for LBP include 
not just physical variables but also psychosocial ones as stress, 
anxiety, despair, and boredom. These risk factors may cause an 
acute LBP episode to turn into a chronic problem. Low back 
pain is considered to be multifactorial; hence, assessment of  
predictors becomes essential.[7] Despite a significant illness load, 
most episodes of  back pain have a structural basis that is unclear, 
and they are frequently regarded as nonspecific. Risk factors 
associated with LBP include female sex, older age, education, 
occupation, income, and high body weight.[8]

The objective of  the present study is to compare body 
composition parameters as predictors of  low back pain (LBP) 
in nonworking rural homemakers of  North India and to assess 
other risk factors of  LBP.
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Materials and Methods

A cross‑sectional study was conducted from May to December 
2019 in the population residing in the catchment area of  
RHTC (Rural Health and Training Centre) of  a Medical College 
in Lucknow district, Uttar Pradesh, India. The study population 
comprised full‑time homemakers in the age group 26–65 years. 
The sample size was estimated to be 225 considering an 
expected prevalence rate of  83% (LBP among homemakers),[9] 
with absolute precision of  5%. However, all 296 subjects were 
included in the study. The sampling technique used was multistage 
sampling. In the first stage, two subcenters were selected out of  
four subcenters in the catchment area of  RHTC (Rural Health 
and Training Centre) by simple random sampling. The second 
stage involved selecting six villages randomly from each 
subcenter. Then population proportionate sampling was done to 
select homemakers from each village. A random table was used to 
select households from the village. One homemaker of  the age 
group 26–65 years was selected randomly from each household.

A pretested questionnaire was used to collect details of  each 
subject. Any history of  low back pain in the last 7 days was 
noted using a Nordic questionnaire.[10] The bioelectric impedance 
method (Model: OMRON Hbf  375) was used to analyze body 
composition. The variables included body mass index  (BMI), 
body fat percentage (BF%), and visceral fat percentage (VF%). 
VF was divided into three categories: low (9.5), high (>9.5–14.5), 
and extremely high  (>14.5–30.0). BF% was classified as 
normal (20–<30) and high/obese and overweight (≥30).[11]

Height and weight were measured as per standard methods.[12] 
The BMI of  the subjects was classified into underweight, normal, 
overweight, and obese based on WHO Asian‑based classification. 
BMI of  <18.5 for underweight, 18.5–22.9 for normal weight, 
23.0–27.5 for overweight, and >27.5 for obese women.[13]

MS Excel was used to compile and analyze data. Chi‑square, 
Student’s t  test, and odds ratio  (OR) were used to test the 
associations among different study variables. ROC  (Receiver 
operating characteristic) curve, cutoff  values, sensitivity, and 
specificity of  all body composition parameters were calculated.

Ethical approval was obtained from the Institutional Ethical 
Committee and informed consent was obtained from 
participants. The study did not employ names or any other kind 
of  identification; thus, the participants’ private information was 
handled in confidence and kept to ourselves.

Results

The prevalence of  low back pain was found to be 15.54% (46 
out of  total 296 women). The mean age of  women was 
43.11 ± 11.87 years. All the women with low back pain and 96.4% 
of  women without low back pain were Hindus. Around 73.9% 
of  women with low back pain and 58.7% of  women without 
low back pain belonged to joint families. Most of  the females 

were married in both groups (95.2% and 97.2%, respectively). 
Fifty‑eight percent in the low back pain group belonged to the 
upper lower and below lower class. Fifty‑two percent and 55.2% 
of  the females were illiterate in group with low back pain and 
without low back pain, respectively.

There is a significant association between low back pain and 
age (P = 0.015), type of  family (P = 0.042), and socioeconomic 
status (P = 0.013). There is no difference in both the groups with 
respect to other characteristics (age, religion, education, marital 
status) as depicted in Table 1.

There is no significant association between low back pain  (in 
both the groups  BMI  ≥23 and BMI  <23) and education, 
socioeconomic status, and physical activity [Table 2].

The risk of  LBP is 7.24 times higher in BMI ≥23 than in women 
with BMI <23. Similarly, the risk of  LBP is 3.67 times more in 
visceral fat % ≥10% than in women with visceral fat % <10% 
as depicted in Table 3.

The area under the ROC curve was calculated for BMI, VF, 
and BF. The area under the curve of  BMI with LBP was 0.693 
(0.598–0.788), VF with LBP was 0.647  (0.554–0.741), and 
BF with LBP was 0.520  (0.434–0.606)  [Figure  1]. The area 
under the curve was statistically significantly higher for BMI. 

Table 1: Characteristics of low back pain (LBP) among 
study subjects

Characteristics LBP (n=46) No LBP (n=250) P
n % n %

Age (in years)
25–34 9 19.6 83 33.2 0.015
35–44 21 45.6 60 24
45–54 8 17.4 68 27.2
55–65 8 17.4 39 15.6

Religion
Hindu 46 100 241 96.4 0.928
Muslim 0 0 9 3.6

Type of  family
Nuclear 12 26.1 105 41.6 0.042
Joint 34 73.9 145 58.4

Marital status
Married 44 95.7 243 97.2 0.527
Unmarried 0 0.0 2 0.8
Widow 2 4.3 5 2

Socioeconomic status of  the 
family (Modified B.G. Prasad 
Classification)[14]

Upper middle and above (I) 3 6.5 66 26.4 0.013
Lower middle class (III) 16 34.8 63 25.2
Upper lower class and 
below (IV)

27 58.7 121 48.4

Literacy status
Illiterate 24 52.2 138 55.2 0.928
Primary school 11 23.9 55 22
High school and above 11 23.9 57 22.8
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Furthermore, we found that the best cutoff  of  BMI for LBP 
was 23.35 [Table 4]. Specificity was also maximum for BMI, so 
BMI can be used as a better predictor of  LBP.

Discussion

Lower back pain is a common problem among homemakers in our 
country. In the study, we described socio‑demographics of  study 
participants with LBP. The prevalence of  LBP in our study was 
15.54%, which was similar to a study conducted by Andersson[15] 
which estimated the annual worldwide LBP incidence in adults to 
be 15%. According to Papageorgiou et al.,[16] at least 50% of  adults 
would have gone through an episode of  LBP.

The homemakers who participated in our study were mainly 
in the middle age group and actively participated in household 
chores that require repeated bending, twisting movements, lifting, 
and pulling movements of  the spine.[17] Koley et al. in their study 
found that manual handling and improper style of  lifting objects 
put strain on the spine and can cause back problems.[18]

Nearly 60% of  the people in India have significant back 
pain at some or other during their lives.[19] Knowledge of  the 
incidence of  musculoskeletal pain disorders and their burden 
is an important part of  any country’s health planning.[20] As age 
advances, women tend to gain weight, and an additional burden 
is placed on the lower back causing various types of  disabilities 
including low back pain.[21] The highest odds were observed 
among homemakers who were overweight or obese (BMI ≥23).

According to certain studies, obesity is related to have lower back 
discomfort.[22] According to statistics, disk degenerative disorders and 
back discomfort have a substantial positive correlation with BMI.[23]

Obesity can cause osteoarthritis of  the spine[24] and truncal 
adiposity causes spinal degeneration.[25] Studies have shown that 
increased BMI has been linked to impairment in people with 
persistent low back pain.[26] Additionally, studies have shown a 
favorable association between obesity, disk bulging, and low back 
discomfort. (P < 0.05).[27]

Sreeja  et  al. noted that the majority of  the disk‑bulging 
females (76.2%) belonged to normal visceral fat.[28] The findings 
of  the current study showed the association of  LBP with 
obesity  (BMI  >23). These results are in line with a number 
of  studies that evaluated the risk factors for LBP. Studies also 
identified age, sex, low income, and a lack of  physical activity 
as risk factors.[29]

Table 2: Characteristics of subjects with BMI ≥23 and 
BMI <23 and LBP

Characteristics LBP with 
BMI 

≥23 (n=27)

LBP with 
BMI 

<23 (n=19)

P

Mean age 43.46±9.12 45.16±11.39 0.490
Education

Illiterate 14 10 0.677
Primary school 8 3
Above primary school 5 6

Family
Nuclear 9 3 0.321
Joint 18 16

Socioeconomic status
Upper middle and above (I) 3 0 0.385
Lower middle class (III) 11 5
Upper lower class and below (IV) 13 14

Dietary habit
Vegetarian 20 15 0.975
Nonvegetarian 7 4

Physical activity 
Sedentary 7 3 0.793
Standing 14 13
Manual/strenuous/heavy manual 6 3

*BMI=Body mass index

Table 3: Association of low back pain with weight‑related 
measures

Weight‑related 
measures

LBP present 
(n=46)

LBP absent 
(n=250)

95% CI OR

BMI
<23 19 209 Reference
≥23 27 41 3.6858 to 14.2370 7.2439

Body fat
≤30% 10 67 Reference 
>30% 36 183 0.6198 to 2.8027 1.32

Visceral fat
<10% 24 200 Reference 
≥10% 22 50 1.9022 to 7.0680 3.67

Table 4: Area under the ROC curve and anthropometric 
cutoff point at maximum ROC area for prediction of LBP 

in women
Body composition 
parameters

ROC 
area

P Cutoff  
point

Sensitivity Specificity

BMI 0.693 0.000 23.35 58.7% 83.6%
VF 0.647 0.001 6.25 78.3% 26.8%
BF 0.520 0.667 35.45 47.8% 80%
*BMI=Body mass index, VF=Visceral fat, BF=Body fat, ROC=Receiver operating characteristic 
curveFigure 1: ROC curve of BMI, BF, and VF
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The ROC analysis was done to study which is a better predictor 
of  LBP. In the present study, it was observed that BMI was a 
better predictor for LBP. The AUC and specificity were highest 
for BMI as compared to VF and BF. The cutoff  of  BMI for LBP 
was 23.35; hence, we can conclude that obesity was associated 
with LBP.

The limitation of  the study is that more anthropometric indices 
could be used to find the association with LBP. A larger sample 
of  women needs to be studied for finding more predictors and 
risk factors of  low back pain. The study can also be performed 
to include both genders which would widen the horizon of  
prediction of  factors linked to LBP.

Conclusions

Women are backbone of  families, especially in rural India. Low 
back pain is a major concern among women as physical activity 
causes strain in their spine and with an increase in weight, the 
problem of  a low back increases further. Maintaining a BMI 
of  less than 23.35 can help in reducing activity restriction due 
to pain. Various measures need to be explored to decrease the 
incidence and risk factors of  LBP among women and enable 
them to lead a pain‑free life.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1.	 Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. 
A systematic review of the global prevalence of low back 
pain. Arthritis Rheum 2012;64:2028‑37.

2.	 Driscol l   T ,  Jacklyn  G,  Orchard  J ,  Passmore  E , 
Vos  T, Freedman  G, et  al .  The global burden of 
occupationally related low back pain: Estimates from 
the global burden of disease 2010 study. Ann Rheum Dis 
2014;73:975‑81.

3.	 Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, 
Genevay S, et al. What low back pain is and why we need to 
pay attention. Lancet 2018;391:2356‑67.

4.	 Kujala UM, Taimela S, Erkintalo M, Salminen JJ, Kaprio J. 
Low‑back pain in adolescent athletes. Med Sci Sports Exerc 
1996;28:165‑70.

5.	 Fairbank  JC, Pynsent  PB, Van Poortvliet  JA, Phillips  H. 
Influence of anthropometric factors and joint laxity in the 
incidence of adolescent back pain. Spine  (Phila Pa 1976) 
1984;9:461‑4.

6.	 Webb  R, Brammah  T, Lunt  M, Urwin  M, Allison  T, 
Symmons D. Prevalence and predictors of intense, chronic, 
and disabling neck and back pain in the UK general 
population. Spine (Phila Pa 1976) 2003;28:1195‑202.

7.	 Nuwayhid IA, Stewart W, Johnson JV. Work activities and 
the onset of first‑time low back pain among New York city 
fire fighters. Am J Epidemiol 1993;137:539‑48.

8.	 Mukasa D, Sung J. A prediction model of low back pain risk: 
A population based cohort study in Korea. Korean J Pain 
2020;33:153‑65.

9.	 Gupta G, Nandini N. Prevalence of low back pain in non 
working rural housewives of Kanpur, India. Int J Occup 
Med Environ Health 2015;28:313‑20.

10.	 Kuorinka  I, Jonsson  B, Kilbom  A, Vinterberg  H, 
Biering‑Sørensen F, Andersson  G, et  al. Standardised 
Nordic questionnaires for the analysis of musculoskeletal 
symptoms. Appl Ergon 1987;18:233‑7.

11.	 Gupta SRN. Body composition analysis of staff members 
of college using bioelectrical impedance analysis method. 
International Journal of Chemical Engineering and 
Applications 2014;5:259‑65.

12.	 Na t i ona l  H ea l th  and  N u t r i t i on  Examina t i on 
Survey  (NHANES).  (2007201520). Available from: http://
www.cdc.gov/nchs/nhanes.htm.  [Last accessed on 
2019 Aug 10].

13.	 WHO Expert Consultation. Appropriate body‑mass index 
for Asian populations and its implications for policy and 
intervention strategies. Lancet 2004;363:157‑63.

14.	 Mangal  A, Kumar  V, Panesar  S, Talwar  R, Raut  D, 
Singh S. Updated BG Prasad socioeconomic classification, 
2014: A commentary. Indian J Public Health 2015;59:42‑4.

15.	 Andersson GB. Epidemiological features of chronic low‑back 
pain. Lancet 1999;354:581‑5.

16.	 Papageorgiou  AC, Croft  PR, Ferry  S, Jayson  MI, 
Silman AJ. Estimating the prevalence of low back pain in 
the general population. Evidence from the South Manchester 
back pain survey. Spine (Phila Pa 1976) 1995;20:1889‑94.

17.	 Bio  F, Sadhra  S, Jackson  C, Burge  P. Low back pain in 
underground gold miners in Ghana. Ghana Med J 2007;41:21‑5.

18.	 Koley S, Singh G, Sandhu R. Severity of disability in elderly 
patients with low back pain in Amritsar, Punjab. Anthropol 
2008;10:265‑8.

19.	 Suryapani  R. Backache borne of modern lifestyle. 
Chandigarh: The Tribune 1996;6:16.

20.	 WHO Scientific Group. The burden of Musculo‑skeletal 
conditions at the start of the new millennium. WHO 
Technical Report Series 919. 2003. Available from: https://
apps.who.int/iris/handle/10665/42721. [Last accessed on 
2019 Aug 10].

21.	 Koley S, Sandhu NK. An association of body composition 
components with the menopausal status of patients 
with low back pain in Tarn Taran, Punjab, India. Life Sci 
2009;1:129‑32.

22.	 Nadeem B, Bacha R, Gilani SA. Correlation of subcutaneous 
fat measured on ultrasound with body mass index. J Med 
Ultrasound 2018;26:205‑9.

23.	 Ramírez‑Vélez R, Correa‑Bautista JE, Sanders-Tordecilla A, 
Ojeda‑Pardo ML, Cobo‑Mejía EA, Castellanos‑Vega RDP, et al. 
Percentage of body fat and fat mass index as a screening 
tool for metabolic syndrome prediction in Colombian 
university Students. Nutrients 2017;13:1009.

24.	 Jelena  J, Baltic  ZM, Milica  G, Jelena  I, Marija  B, Milka  P, 
et al. Relationship between body mass index and body fat 
percentage among adolescents from Serbian Republic. J child 
Obes 2016;1. Available from: https://doi.org/10.21767/2572-
5394.100009. [Last accessed on 2019 Aug 10].

25.	 King  LK, March  L, Anandacoomarasamy  A. Obesity & 
osteoarthritis. Indian J Med Res 2013;138:185‑93.

26.	 West WM, West KP. Oedema in the lumbar subcutaneous fat, 

http://www.cdc.gov/nchs/nhanes.htm
http://www.cdc.gov/nchs/nhanes.htm


Sengar, et al.: Body composition parameters as predictors of low back pain

Journal of Family Medicine and Primary Care	 516	 Volume 13  :  Issue 2  :  February 2024

on routine magnetic resonance imaging, of patients with no 
history of cardiac, renal or hepatic disease, is significantly 
associated with obesity and age. WIMJ Open 2015;2:86‑9.

27.	 Zhang TT, Liu Z, Liu YL, Zhao JJ, Liu DW, Tian QB. Obesity 
as a risk factor for low back pain: A meta‑analysis. Clin 
Spine Surg 2018;31:22‑7.

28.	 Sreeja CK, Meena DVN, Sreekanth KS, Aneesh MK.  

Correlation of whole body fat and visceral fat on the 
patients suffering lower back pain with lumbar disc 
degenerative diseases- A pilot study. Ann Rom Soc Cell Biol 
2021;25:3631-39.

29.	 Campbell  P, Foster  NE, Thomas  E, Dunn  KM. Prognostic 
indicators of low back pain in primary care: Five‑year 
prospective study. J Pain 2013;14:873‑83.


