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Abstract:

Background: One of the most important times in a woman's life is during her pregnancy. It is associated with a wide
range of physiological and biomechanical changes. These modifications cause a variety of musculoskeletal problems.
While lumbar and pelvic girdle pain are two distinct types of low back pain, some women suffer from both at the same
time. Ergonomic setup, domestic chores, and these women living in underprivileged locations all contribute to a lack
of ergonomic knowledge. As a result, this study examined the presence of pain in the lower back and pelvic girdle in
pregnant women. Aim: This study aims to evaluate Low Back Pain and Pelvic Girdle Pain in pregnant women in rural
areas. Procedure: Pregnant females from various areas of Rural Konkan were evaluated based on inclusion and
exclusion criteria with the NPRS (Numerical Pain Rating Scale) and Oswestry Disability Index (ODI). Pregnant women
were given a detailed explanation regarding the special test and the questionnaire, and the further procedure was carried
out by interpreting the findings from the test. Result: Women reported low back pain at a rate of 58.7%, pelvic girdle
discomfort at a rate of 10.0%, and both at 31.3%. 10.0% displayed no disability, 12.5% mild disability, 60% intermediate
disability, and 17.5% severe disability. Conclusion: This study concluded that more than half of the pregnant women
experienced low back pain at the time of examination, and the remaining pregnant women experienced pelvic girdle
pain. Low back pain was more prominent among women with 1st trimester. Pelvic girdle pain was more prominent
among women in the 2nd trimester.

Index Terms — Pregnancy-induced low back pain, Pelvic girdle pain, Antenatal care, Maternal health, Physiotherapy, Rural
health

. INTRODUCTION

Pregnancy is one of the most critical and sensitive phases in a woman’s life, involving profound anatomical, physiological, and
biomechanical changes. These modifications may lead to musculoskeletal problems, particularly low back pain (LBP) and pelvic
girdle pain (PGP), which can significantly impair functional ability and quality of life. Studies estimate that approximately 50% of
pregnant women experience LBP at some point during pregnancy or in the postpartum period [2,5].

Among these, PGP is often underdiagnosed despite its prevalence. PGP is characterized by pain between the posterior iliac crest
and the gluteal fold, particularly near the sacroiliac joints, and can extend into the posterior thigh. It is typically aggravated by
weight-bearing activities such as standing, walking, or changing positions [2,4,6]. Walde first distinguished between lumbar and
pelvic girdle pain in 1962, emphasizing their distinct anatomical and clinical features [3].

The etiology of LBP and PGP is multifactorial. Hormonal changes, particularly increased levels of relaxin during pregnancy,
contribute to ligamentous laxity, joint instability, and improved joint mobility [4,6]. These changes, compounded by altered posture,
increased lumbar lordosis, and abdominal muscle stretching, can further strain the lumbopelvic region [4].

Biomechanical stress due to anterior weight shift, centre of gravity changes, and axial compression of the vertebral column leads to
discomfort and restricted mobility [2,5]. Rodacki et al. observed increased spinal compression in pregnant women with LBP during
physical activities compared to those without pain [2].

Venous congestion and vascular changes, particularly compression of the inferior vena cava by the gravid uterus, may also
contribute to nocturnal LBP, as noted by Fast et al., drawing parallels with symptoms seen in patients with congestive heart failure
[5]. Moreover, anatomical indicators such as widening of the symphysis pubis and diastasis recti further exacerbate musculoskeletal
strain [4].

Although these symptoms are common, they should not be dismissed as a normal part of pregnancy. According to De Joseph and
Cragin, many women experience their first episode of back pain during pregnancy, and some continue to have persistent pain
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postpartum [2]. A lack of awareness and inadequate management of these conditions may affect maternal health outcomes,
especially in under-resourced settings like rural India.
Given the rural backdrop of the Konkan region, where ergonomic awareness and access to physiotherapy care may be limited, it is
vital to assess the extent of these conditions. Hence, this study aims to evaluate the prevalence and characteristics of pregnancy-
induced LBP and PGP among primigravida women in the Konkan region through a cross-sectional approach.

NEED OF THE STUDY.

Despite the high burden of pregnancy-related back and pelvic pain, limited data is available on their prevalence among primigravida
women in rural India, particularly in the Konkan region. This study bridges the knowledge gap and supports improved maternal
care and physiotherapy strategies.

3.1Population and Sample

The target population included primigravida women from rural areas of the Konkan region attending a tertiary care center.
A total of 80 participants were selected based on the expected prevalence rate and error margin, calculated using the formula:
n = 4pg/l?

3.2 Data and Sources of Data

Primary data for this study was obtained directly from pregnant women who fulfilled the inclusion and exclusion criteria.
Participants were selected from rural regions of the Konkan area and assessed using standardized outcome measures. The tools
employed included the Numerical Pain Rating Scale (NPRS) for evaluating the intensity of pain, the Oswestry Disability Index
(ODI) for assessing functional disability related to low back pain, and the Posterior Pelvic Pain Provocation Test (P4) to help
distinguish pelvic girdle pain from lumbar spine-related pain. These validated assessment tools have been widely used in
musculoskeletal and pregnancy-related research to ensure reliable and consistent measurements.
Prior to data collection, ethical clearance was obtained from the Institutional Ethical Committee (Approval No.
SVICT/BKLWCOP/149/2023-24), and written informed consent was secured from each participant. Pregnant women were briefed
about the purpose, procedures, and confidentiality of the study before recruitment.

3.3 Theoretical framework

The study was guided by the biomechanical and hormonal theories explaining pregnancy-induced musculoskeletal pain.
Changes in spinal curvature, pelvic joint laxity, and hormonal fluctuations (like increased relaxin) contribute to LBP and PGP.
Postural adaptations, weight gain, and anatomical changes further intensify symptoms.

RESEARCH METHODOLOGY

The study design of this study is a cross-sectional study, which aimed at assessing pregnant women in the first and
second trimesters. The study population included pregnant women enrolled from a tertiary care center. A sample size
of 80 participants was calculated using the formula n=4pg/I2 [n=sampling size, p=expected prevalence =56%=0.56,
g=1-p, I=error of prevalence], resulting in a sample size of approximately 80 participants. Simple random sampling was
employed to select participants from the study population. The duration of this study was 3 months.

In this cross-sectional study based on convenience sampling, pregnant females from various areas of Rural Konkan were
evaluated based on inclusion and exclusion criteria with the NPRS (Numerical Pain Rating Scale) and Oswestry
Disability Index (ODI). This study included 1st and 2nd trimester pregnant women. Ethical clearance was taken from
the Institutional Ethical Committee, and all the healthcare facilities providing care for pregnant women were approached
for their permission. Pregnant women were approached, and their willingness to participate was observed. After
explaining the aims and objectives of the study, pregnant females were then screened for all the inclusion and exclusion
criteria, and a consent form was signed by the females who satisfied the inclusion criteria and were willing to participate
in the study. After selection, demographic data and health status were recorded. Pregnant women were given a detailed
explanation regarding the special test and the questionnaire, and the further procedure was carried out by interpreting
the findings from the test.

3.1Population and Sample

The target population included primigravida women from rural areas of the Konkan region attending a tertiary care center.
A total of 80 participants were selected based on the expected prevalence rate and error margin, calculated using the formula:
n = 4pq/l?

3.2 Data and Sources of Data

For this study, primary data were collected through direct assessment of pregnant women meeting the defined inclusion
and exclusion criteria. The participants were recruited from various rural regions of the Konkan area, and data were collected for
three months.
The tools and assessment protocols used in the study are standardized and validated in earlier musculoskeletal and obstetric
physiotherapy research.
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3.3 Theoretical framework

The data for this cross-sectional study were collected from primigravida women in their first and second trimesters,
residing in rural areas of the Konkan region, who were attending a tertiary care hospital. Participants were selected using a simple
random sampling method, and a total of 80 pregnant women were recruited based on the sample size calculation using the formula
n = 4pg/12, where prevalence (p) was assumed to be 56% as reported in earlier studies.
After obtaining ethical clearance from the Institutional Ethical Committee (Approval No. SVICT/BKLWCOP/149/2023-24) and
written informed consent from participants, data collection was initiated. Primary data was gathered through face-to-face
assessments using standardized clinical tools, including the Numerical Pain Rating Scale (NPRS) to assess the intensity of pain
[7], the Oswestry Disability Index (ODI) to measure disability levels associated with low back pain [8,9], and the Posterior Pelvic
Pain Provocation Test (P4 test) to evaluate pelvic girdle pain.
All participants were provided with a detailed explanation of the purpose of the study and the assessment procedures. Demographic
data, obstetric history, and clinical findings were recorded. These tools have previously demonstrated reliability and validity in the
evaluation of musculoskeletal pain and disability among pregnant women, making them appropriate for this study context.

3.4Statistical tools and econometric models
Data was analysed using Python (Jupiter Notebook). Descriptive statistics were employed for frequency and percentage
analysis. The odds ratio was calculated to compare ODI scores between BMI categories. Inferential analysis used:
e Mean £ SD for continuous variables
e  Chi-square and ANOVA where applicable
3.4.1 Descriptive Statistics
The descriptive statistical analysis revealed that the prevalence of low back pain (LBP) among pregnant women was
58.7%, while pelvic girdle pain (PGP) was reported by 10.0% of the participants. Additionally, 31.3% of the women experienced
both LBP and PGP simultaneously. The assessment of disability levels using the Oswestry Disability Index (ODI) showed that
10.0%o of the participants had no disability, 12.5% experienced mild disability, 60.0% had moderate disability, and 17.5%6 suffered
from severe disability. It was also observed that overweight participants reported higher pain intensity and disability levels, as
indicated by elevated NPRS and ODI scores when compared to participants with normal weight

IV. RESULTS AND DISCUSSION

4.1 Results of Descriptive Statistics of Study Variables

This study was a preliminary attempt to determine the prevalence of low back pain (LBP) and pelvic girdle pain (PGP) among
primigravida women in the rural Konkan region. Descriptive analysis revealed that 58.7% of the participants experienced LBP,
10.0% reported PGP, and 31.3% suffered from both simultaneously at the time of examination, indicating a high prevalence (90%)
of pregnancy-related lumbopelvic pain in this population.

Pain-related disability levels were also assessed using the Oswestry Disability Index (ODI). The findings showed that 10.0% of the
women had no disability, 12.5% experienced mild disability, 60.0% had moderate disability, and 17.5% had severe disability.
Additionally, it was observed that overweight women exhibited higher scores on both the NPRS (Numeric Pain Rating Scale) and
ODI, suggesting that increased pre-pregnancy weight is associated with higher pain intensity and functional limitation. However,
activity levels were not considered in this study, and higher weight in the no-pain group could potentially be due to increased muscle
mass, warranting further investigation.

In diagnosing PGP and LBP, three validated clinical criteria were used, consistent with previous research that recommends
distinguishing between the two conditions [1]. The Posterior Pelvic Pain Provocation Test (P4) helped in differentiating PGP from
lumbar spine-related pain [6]. These tools ensured consistent diagnosis and aligned with the recommendations of earlier studies
suggesting that LBP and PGP should be managed with different treatment protocols, as inappropriate management may worsen
symptoms [1].

The findings of this study are in line with previous retrospective studies which have reported LBP prevalence ranging from 48% to
56% in pregnant women (Mantle et al., 1977; Fast et al., 1987), and support the conclusions of De Joseph and Cragin (1998), who
stated that more than half of pregnant women experience back pain at some point during pregnancy, with some continuing to suffer
even postpartum [2]. Additionally, prospective data from Ostgaard et al. (1991) showed lower prevalence figures, possibly due to
regional differences in healthcare access, activity levels, and biomechanical adaptations [1].

Our study focused specifically on primigravida women, as earlier studies suggest that a history of lumbopelvic pain before
pregnancy or in previous pregnancies is a strong risk factor for developing PGP or LBP in subsequent pregnancies [2]. By isolating
primigravida cases, this study attempts to examine pain prevalence without prior pregnancy confounders.

Statistical analysis revealed a significant difference in mean NPRS scores between women reporting PGP and those with combined
pain, indicating the seriousness of PGP symptoms in affected individuals. These findings underscore the need for increased clinical
awareness and early physiotherapy intervention to prevent chronic pain development.

Although limited research on PGP in pregnancy exists in Asian populations, our findings are consistent with the few available
studies, which emphasize the urgent need for region-specific data and treatment guidelines [1].

The overall results indicate that pregnancy-related lumbopelvic pain is a significant health concern for Indian primigravida women
and calls for further clinical and epidemiological research with larger sample sizes and multi-centered data.
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Table 4.1: Descriptive Statics

DISABILITY TOTAL NUMBER OF

PREGNANT PREGNANT
WOMEN (%) WOMEN

No Disability 10.0 8

Mild Disability 12.5 10

Moderate Disability  60.0 48

Severe Disability 17.5 14

Complete Disability 0 0

Table 4.1 Collected data was entered in an Excel file and analyzed using Python (Jupiter Notebook) software.
Continuous variables were presented as mean and standard deviation. Categorical variables were presented as count

percent.

SS
Distribution of Disability Levels based on ODI Scores
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Box Plot For Oswestry Disability Index By Trimester
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AVERAGE VALUES FOR ODI, NPRS AT REST, AND NPRS ON ACTIVITY BASED ON BMI CATEGORY +
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Normal Weight | Overweight

ODI avg. 17.416667 20.03125
NPRS at rest avg. 3.0000 3.4375
NPRS on activity avg. 5.645833 6.15625

* Overweight individuals tend to have slightly higher scores in ODI, NPRS at rest, and NPRS on
activity compared to Normal Weight
* If you are overweight, then you are 2.61 times more likely to get a high ODI as compared to a

normal weight
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Pelvic Pain by Trimester
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