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Abstract 

Objective: 
To determine the association between infant-lifting ergonomics and knee 
pain among mothers within six months postpartum in Karachi. 

 
Material and Methods: 
 A cross-sectional analytical study was conducted among mothers with 
infants aged 0–6 months attending public and private healthcare 
facilities in Karachi using snow ball sampling technique. Knee pain was 
assessed using a numeric pain rating scale. Infant-lifting ergonomics 
were evaluated using a structured questionnaire addressing lifting 
frequency, posture. Covariates included age, body mass index, parity, 
delivery mode, prior knee pain, infant weight, and physical activity level. 
Associations were examined using chi-square tests and multivariable 
logistic regression. Statistical significance was set at p < 0.05. 

 

Results: 
Among 320 participants, knee pain prevalence was 46.9%. Mothers 
reporting frequent trunk-flexed lifting with poor knee alignment had 
higher odds of knee pain (adjusted OR 2.41, 95% CI 1.48–3.92, p < 0.001). 
Increased daily lifting frequency and higher infant weight were 
independently associated with knee pain. Proper squat-based lifting 
showed a protective association. 

 

Conclusion: 
Suboptimal infant-lifting ergonomics are significantly associated with 
knee pain among early postpartum mothers. Ergonomic education may 
reduce musculoskeletal burden in this population. 
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Introduction 

The postpartum period is characterized by substantial biomechanical and physiological changes 

that may predispose women to musculoskeletal disorders[1]. Hormonal influences such as relaxin-

mediated ligamentous laxity, residual weight gain, altered center of gravity, and reduced core 

stability contribute to joint loading abnormalities during early motherhood[2]. Globally, 

postpartum musculoskeletal pain is common, with reported prevalence ranging between 50% 

and 75% in the first six months after delivery[3]. Knee pain in women of reproductive age has 

multifactorial origins, including altered joint biomechanics, increased body mass index, and 

repetitive loading tasks[4]. Mothers who have been through delivery have to frequently lift babies 

from floor or transferring it from crib, carrying for a long time and walking through stairs[5]. 

Increased knee flexion has been noted when analyzed the biomechanics. Alignment of the lower 

limb alternation during trunk-dominant lifting patterns, subsequently increasing the 

patellofemoral joint stress[6]. Anterior knee loading may further increase due to improper lifting 

mechanics  causing excessive trunk flexion[7]. Epidemiological studies conducted in South Asia 

document postpartum musculoskeletal pain prevalence exceeding 60%, yet a very few studies 

specifically measure knee pain or evaluate ergonomic determinants related to infant handling[8]. 

In Pakistan, there is a scarce data available about the postpartum lower extremity pain, and 

modifiable risk factors remain inadequately explored[9]. Given the high physical demands of infant 

care and limited local evidence, this study aims to determine the association between infant 

lifting ergonomics and knee pain among mothers within six months postpartum in Karachi. 

Methods 

This cross-sectional analytical study was conducted among mothers within six months 

postpartum attending public-sector maternal and child health centers and private clinics in 

Karachi, Pakistan. Snow ball sampling was used. Data collection was performed over a defined 

study period following institutional ethical approval. The target population included biological 

mothers aged 18–40 years with infants aged 0–6 months who were actively involved in routine 

infant handling and lifting. Participants were eligible if they had delivered a live infant within the 

preceding six months and were able to understand and respond to the study questionnaire. 

Mothers with a history of diagnosed knee osteoarthritis, inflammatory joint disease (e.g., 

rheumatoid arthritis), previous knee surgery, traumatic knee injury within the past year, 

neurological disorders affecting gait or balance, or known lower limb congenital deformities were 

excluded. Mothers with high-risk postpartum complications requiring prolonged immobilization 
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were also excluded. Consecutive sampling was used until the required sample size was achieved. 

Sample size was calculated using a single proportion formula assuming a 50% expected 

prevalence of postpartum knee pain, 95% confidence level (Z = 1.96), 5% margin of error, yielding 

a minimum sample of 384. Considering feasibility constraints, a final analytical sample exceeding 

300 participants was targeted. Data were collected using a structured, interviewer-administered 

questionnaire. Knee pain was assessed using the Numeric Pain Rating Scale (0–10) and 

categorized as present (≥3/10) or absent. Infant-lifting ergonomics were evaluated using a 

structured tool assessing lifting posture (squat/hip hinge versus trunk-dominant), lifting 

frequency per day, surface height, carrying duration, and knee alignment during lifting. Covariates 

included age, body mass index, parity, delivery mode, prior knee pain history, infant weight, and 

physical activity level. Data were analyzed using SPSS version 26. Descriptive statistics were 

calculated. Associations were examined using chi-square tests and independent t-tests as 

appropriate. Multivariable logistic regression was performed to determine independent 

predictors of knee pain. Statistical significance was set at p < 0.05. 

Results 

A total of 336 postpartum mothers were included in the final analysis. The mean age was 28.7 ± 

4.6 years, and the mean postpartum duration was 3.2 ± 1.4 months. The overall prevalence of 

knee pain (Numeric Pain Rating Scale ≥3) was 45.8% (154/336; 95% CI: 40.5%–51.1%). In Table 1, 

demographic and clinical characteristics of participants are presented according to the presence 

or absence of knee pain. Mothers reporting knee pain had significantly higher mean BMI and 

were more likely to report prior knee discomfort before pregnancy. 

 

Table:1 Demographic and Clinical Characteristics by Knee Pain Status 

Variable Knee Pain  Knee Pain  p-value Percentage (%) 

Age (years), mean ± SD 29.1 ± 4.4 29.1 ± 4.4 0.12 48.0 

BMI (kg/m²), mean ± SD 27.6 ± 3.9 27.6 ± 3.9 <0.001 52.0 

Cesarean delivery, n (%) 78 (50.6%) 78 (50.6%) 0.26 57.0 

Multiparity, n (%) 69 (44.8%) 69 (44.8%) 0.24 31.0 

Prior knee pain history, n (%) 48 (31.2%) 48 (31.2%) <0.001 12.0 

Infant weight (kg), mean ± SD 6.2 ± 0.9 6.2 ± 0.9 0.002 46.0 
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In Table 2, ergonomic characteristics of infant lifting are compared between mothers with and 

without knee pain. Trunk-dominant lifting posture, higher lifting frequency, and prolonged 

carrying duration were significantly associated with knee pain. 

 

Table 2: Infant-Lifting Ergonomic Characteristics by Knee Pain Status 

Ergonomic Factor Knee Pain  No Knee Pain p-value 

Trunk-dominant lifting, n (%) 102 (66.2%) 63 (34.6%) <0.001 

Squat/hip hinge lifting, n (%) 52 (33.8%) 119 (65.4%) <0.001 

≥15 lifts/day, n (%) 97 (63.0%) 71 (39.0%) <0.001 

Carrying >60 min/day, n (%) 84 (54.5%) 60 (33.0%) <0.001 

Lifting from floor level, n (%) 110 (71.4%) 96 (52.7%) 0.001 

 

In Table 3, multivariable logistic regression analysis identifies independent predictors of knee 

pain. After adjustment for BMI, prior knee pain, parity, delivery mode, and infant weight, trunk-

dominant lifting posture and higher lifting frequency remained significantly associated with 

knee pain.  

 
Table:3 Multivariable Logistic Regression for Predictors of Knee Pain 

Predictor Adjusted OR 95% CI p-value 

Trunk-dominant lifting 2.37 1.46–3.85 <0.001 

≥15 lifts/day 1.89 1.15–3.09 0.012 

Carrying >60 min/day 1.54 0.96–2.48 0.07 

BMI (per unit increase) 1.12 1.05–1.19 0.001 

Prior knee pain history 2.11 1.18–3.77 0.011 

Discussion 

This cross-sectional study demonstrated that infant-lifting posture and higher daily lifting 
frequency were independently associated with knee pain. Prevalence of knee pain has been 
found to be consistent with Pakistani data reporting postpartum knee pain prevalence of 54.3% 
in a smaller local sample, suggesting that knee pain is common in postpartum females and may 
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represent a clinically relevant physiotherapy burden in the region[10,11,12]. The slightly lower 
prevalence observed in our study may reflect differences in sampling frame, postpartum timing 
distribution, and pain definition thresholds. The results align with the different musculoskeletal 
studies on pain experienced by more than half of the postpartum women in different 
regions[13,14]. The link between the trunk-dominant lifting posture and pain of knee has been 
biomechanically plausible[15]. The biomechanics of lifting an Infant includes the combined 
movement of trunk flexion, load handling, and repeated sit-to-stand or floor-to-stand 
transitions[16]. In an experimental biomechanical analysis of infant “lifting-up” motion using infant 
dummies of increasing weights, Kim et al. found that lumbar and hip moments increased with 
dummy weight, while knee extension moment did not significantly change with weight 
increments[16].It suggests that load magnitude alone may not linearly increase knee joint 
moments during a standardized lift, and that other factors may explain knee symptom 
development[17]. The findings  indicates that technique and repetition (trunk-dominant posture; 
≥15 lifts/day) were strong correlates of knee pain, while infant weight acted as a contributor in 
bivariate comparisons. Additionally, real-world infant care is more variable than laboratory lifting: 
mothers lift from different heights, often asymmetrically, and while multitasking. More ecological 
biomechanics research supports the idea that infant care tasks can impose meaningful lower-limb 
demands. Havens et al. (2025) characterized kinematics, kinetics, and muscle activity across 
common infant care tasks and highlighted task-specific biomechanical challenges, reinforcing that 
caregiving mechanics can contribute to musculoskeletal strain[18]. Complementary evidence from 
infant-carrying biomechanics suggests that carrying conditions can increase lower-limb joint 
moments and fatigue-related loading changes, including knee moments under certain 
conditions[19-23]. These findings are consistent with our observation that longer daily carrying 
duration trended toward an association with knee pain. Postpartum studies musculoskeletal in 
nature often focuses on posture during infant feeding and caregiving[24]. Studies of cross sectional 
nature documented that mothers who are breast feeding have demonstrated more 
musculoskeletal complaints due to positioning and supporting infants indicating caregiving 
posture is clinically relevant[25]. However, not all studies find consistent posture pain associations 
for all outcomes. For example, recent study conducted reported no significant association 
between breastfeeding position and scapular dyskinesia[26]. It llustrates that posture-related 
effects may be region-specific, outcome-specific, and dependent on measurement methods. 

Limitations of the Study 

As out study is cross-sectional, temporal direction cannot be applied or confirmed. Mother 

complaining of knee pain may be adopting some compensatory strategies to lift. Inclusion of 

self reporting may lead to recall biasness. 
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Conclusion 

Knee pain is common among mothers within six months postpartum in Karachi and is significantly 

associated with suboptimal infant-lifting ergonomics and higher lifting frequency. Even after 

adjusting for BMI and prior knee pain, trunk-dominant lifting posture remained an independent 

predictor. Early postpartum ergonomic education may help reduce preventable musculoskeletal 

burden in this population. 
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