


Labor Pain Management Practices and Associated Factors among Licensed Obstetric Care Providers in Ethiopia: A Systematic Review and Meta-Analysis
Grading of Recommendations Assessment, Development and Evaluation (GRADE)
In this systematic review and meta-analysis, we applied the Grading of Recommendations Assessment, Development and Evaluation (GRADE) framework to assess the certainty of evidence for both prevalence estimates and associated factors related to labor pain management practices (LPMP) among licensed obstetric care providers (OCPs) in Ethiopia. The GRADE assessment was conducted separately for each type of LPMP; overall LPMP, pharmacological LPMP (P-LPMP), and non-pharmacological LPMP (N-PLPMP o ensure outcome-specific judgments.
GRADE was applied after completing all data synthesis procedures, including:
· Risk of bias assessment using JBI and modified NOS tools
· Meta-analysis of pooled prevalence and odds ratios (ORs)
· Evaluation of heterogeneity using the I² statistic
· Assessment of publication bias via funnel plots, Egger’s and Begg’s tests
· Trim-and-fill analysis for adjusted estimates
· Meta-regression, sensitivity, and subgroup analyses
· Modeling of factors associated with the overall LPMP and the N-PLPMP
· Certainty of evidence was judged across five GRADE domains:
1. Risk of Bias: Downgraded when studies showed methodological limitations (e.g., poor sampling, unclear outcome measures).
2. Inconsistency: Downgraded when substantial heterogeneity was observed (e.g., I² > 75%) or when effect sizes varied widely across studies.
3. Indirectness: Downgraded when study populations, interventions, or outcomes did not fully align with the review question.
4. Imprecision: Downgraded when pooled estimates had wide confidence intervals or were based on small sample sizes.
5. Publication Bias: Downgraded when funnel plot asymmetry was evident or confirmed by statistical tests (e.g., Egger’s test), and when trim-and-fill analysis indicated missing studies.
In accordance with the GRADE framework, the certainty of evidence for specific outcomes was upgraded when findings demonstrated both consistency and precision across studies. Consistency was established when effect sizes were similar across included studies, with low heterogeneity (e.g., I² < 40%) and no conflicting results. Precision was judged based on narrow CI, adequate sample sizes, and statistically significant pooled estimates that remained stable across sensitivity analyses.
Pooled prevalence outcome
1. Overall, Labor Pain Management Practices (LPMP)
The Pooled prevalence: 46.93% (95% CI: 42.73–51.14) Heterogeneity: I² = 92.35% Publication bias: Egger’s test significant; trim-and-fill showed no change.
GRADE domains:
Risk of Bias: Moderate; JBI mostly low, but NOS shows 85% moderate RoB
Inconsistency: Serious; High heterogeneity (I² > 90%)
Indirectness: Not serious; All studies relevant to Ethiopian OCPs
Imprecision: Serious; Wide CI and variability across regions
Publication Bias: Possible; Egger’s test significant, though trim-and-fill stable
Certainty rating: Low. Downgraded for: Risk of bias, inconsistency, imprecision, and publication bias (Table S8a).
2. Non-Pharmacological Labor Pain Management Practice (N-PLPMP)
Pooled prevalence: 42.82% (95% CI: 36.58–49.06) Heterogeneity: I² = 95.7% Publication bias: Egger’s and Begg’s tests not significant
GRADE domains:
Risk of Bias: Moderate; JBI mostly low, but NOS shows majority moderate RoB 
Inconsistency: Serious; Very high heterogeneity
Indirectness: Not serious; Directly relevant population and context
Imprecision: Moderate; CI narrower than LPMP, but still variable
Publication Bias: Unlikely; No significant small-study effects
Certainty rating: Moderate; Downgraded for: Risk of bias, inconsistency (Table S8a).
3. Pharmacological Labor Pain Management Practice (P-LPMP)
Pooled prevalence: 21.10% (95% CI: 12.46–29.74); adjusted to 15.17% after trim-and-fill Heterogeneity: I² = 98.3% Publication bias: Egger’s and Begg’s tests significant; trim-and-fill adjusted estimate downward
GRADE domains:
Risk of Bias: Moderate; NOS shows majority moderate RoB 
Inconsistency: Serious: Extremely high heterogeneity
Indirectness: Not serious:  All studies relevant
Imprecision: Serious: Wide CI and substantial residual variance
Publication Bias: Likely: Strong evidence from Egger and Begg tests
Certainty rating: Low. Downgraded for: Risk of bias, inconsistency, imprecision, publication bias (Table S8a).
Supplementary Table 8a: GRADE Summary Table – Prevalence Outcomes
	Outcome
	No. of Studies
	Pooled Estimate (95% CI)
	I² (%)
	Certainty (GRADE)
	Publication bias
	Rational for downgrade

	Overall LPMP
	20
	46.93% (42.73–51.14) (no change when adjusted)
	92.4
	Low
	Yes 
	Risk of bias, inconsistency, imprecision, publication bias

	Non-Pharmacological LPMP (N-PLPMP)
	15
	42.82% (36.58–49.06)
	95.7
	Moderate
	None 
	Inconsistency, imprecision

	Pharmacological LPMP (P-LPMP)
	11
	21.10% (12.46–29.74) → 15.17% (adjusted)
	98.3
	Low
	Yes 
	Inconsistency, imprecision, publication bias



Associated factors
1. Factors associated with the overall LPMP
Upgrades were applied for large effect sizes (AOR > 2.0) with consistency, and precision. Downgrades were applied for: Inconsistency (substantial heterogeneity I² > 75%), and imprecision (wide CIs or few studies). Publication bias was done only factors assessed by at least ten studies, and it was indicated a lack of strong evidences of publication bias based on the funnel plot and Egger’s test (Table S8b).
Supplementary Table 8b: GRADE Summary Table – Associated Factors with Overall LPMP
	Factor
	No. of Studies
	AOR (95% CI
	I² (%)
	Publication Bias
	Certainty (GRADE)
	Rational for down or upgrade 

	Knowledge of LPM
	10
	2.98 (2.36–3.75)
	36.9
	None 
	Moderate
	Upgraded for consistency and precision

	Favorable attitude
	11
	3.51 (2.50–4.93)
	74.2
	None 
	Moderate
	Downgraded for inconsistency

	Being a midwife
	4
	2.43 (1.44–4.11)
	41.8
	Not assessed
	Low
	Downgrade for risk of bias, imprecision

	Being physician 
	2
	1.05 (0.03-34.48)
	95.5%
	Not assessed
	Very Low
	Downgraded for imprecision, non-significance, limited data

	Received training
	4
	2.74 (1.66–4.52)
	62.0
	Not assessed
	Low
	Downgraded for inconsistency, small number of studies

	Allowing maternal preference
	2
	2.41 (1.58–3.69)
	0.0
	Not assessed
	Low
	Downgraded for indirectness, limited data

	Drug and equipment availability
	5
	2.77 (2.13–3.60)
	0.0
	Not assessed
	Moderate
	Upgraded for consistency and precision

	Protocol availability
	2
	2.45 (1.09–5.53)
	71.0
	Not assessed
	Low
	Downgraded for inconsistency, imprecision

	Female gender
	2
	2.13 (1.44–3.16)
	0.0
	Not assessed
	Moderate
	Upgraded for consistency and precision

	BSc or higher education
	3
	3.90 (2.41-6.32)
	0.0
	Not assessed
	Moderate 
	Upgraded for consistency and precision

	>10 years’ experience
	3
	3.64 (2.18–6.08)
	0.0
	Not assessed
	Moderate
	Upgraded for strong association, consistency

	6–9 years’ experience
	4
	1.85 (0.66–5.22)
	—
	Not significant
	Very Low
	Downgraded for imprecision, non-significance

	Favorable environment
	3
	3.56 (2.26–5.61)
	0.0
	Not assessed
	Moderate
	Upgraded for strong association, consistency

	Positive perception of LPM
	4
	3.86 (2.50–5.95)
	7.2
	Not assessed
	Moderate
	Upgraded for strong association, low heterogeneity



2. Factors associated with the N-PLPMP
Most of the N-PLPMP factors show stronger evidence due to pooled estimates and consistent findings across multiple studies (Table S8c).  However, some factors reported by only by individual studies and the GRADE certainty becomes very low due to lack of replication and pooling (Table S8d).
Supplementary Table 8c: GRADE Summary Table – Associated Factors with N-PLPMP
	Factor
	No. of Studies
	AOR (95% CI
	I² (%)
	Publication bias
	Certainty (GRADE)
	Rational for down or upgrade

	Knowledge of LPM
	4
	2.62 (1.97–3.48)
	21.1
	Not assessed
	Moderate
	Upgraded for consistency and precision

	Favorable attitude
	5
	3.54 (2.12–5.93)
	79.5
	Not assessed
	Low
	Downgraded for inconsistency

	Protocol availability
	2
	2.45 (1.09–5.53)
	71.0
	Not assessed
	Low
	Downgraded for inconsistency and limited data

	6–9 years’ experience
	2
	3.20 (1.89–5.42)
	0.0
	Not assessed
	Moderate
	Upgraded for strong association and consistency

	Favorable environment
	2
	3.24 (2.00–5.27)
	0.0
	Not assessed
	Moderate
	Upgraded for strong association and consistency



Supplementary Table 8d: Additional factors associated with the N-PLPMP from individual studies (individual studies only and not pooled)
	Factor
	No. of Studies
	AOR (95% CI
	Certainty (GRADE)
	Downgrade Rationale

	Age 20–29 
	Getu, A.A et a.
	4.92 (2.24–10.77)
	Single study
	No pooling

	Age >30
	Ganta, M et al.
	2.66 (1.11–6.26)
	Single study
	No pooling

	3–4 years’ experience vs. <2 years
	Wassihun B et al.
	6.98 (2.29–12.50)
	Single study
	No pooling

	Being a midwife
	
	1.45 (1.08–4.27)
	Single study
	No pooling

	Head midwife role
	Ganta M et al. 
	2.63 (1.44–4.80)
	Single study
	No pooling

	High workload perception
	Ganta M et al. 
	0.34 (0.16–0.71)
	Single study
	No pooling

	Having training on LPM
	Ganta M et al.
	4.66 (2.52–8.61)
	Single study
	No pooling

	≥10 years’ experience
	Mekete, D., et al.
	5.45 (1.95–14.97)
	Single study
	No pooling

	Positive perception of LPM
	Mekete, D., et al.,
	3.42 (1.37–9.13)
	Single study
	No pooling



3. Factors associated with the P-LPMP
Pharmacological LPMP factors are promising but limited to individual studies; GRADE certainty remains very low due to lack of replication and pooling (Table S8e).
Supplementary Table 8e: GRADE Summary Table – Associated Factors with P-LPMP (individual studies only and not pooled)
	Factor
	Study author
	AOR (95% CI
	Certainty (GRADE)
	Downgrade Rationale

	Training on LPM
	Eyeberu A et al.
	1.60 (1.02–2.53)
	Single study
	No pooling

	Favorable attitude
	Eyeberu A et al.
	9.10 (5.34–15.35)
	Single study
	No pooling

	Female gender
	Eyeberu A et al.
	2.07 (1.31–3.26)
	Single study
	No pooling

	Knowledge of LPM
	Gido R et al.
	2.70 (1.37–5.23)
	Single study
	No pooling

	Analgesic availability
	Gido R et al.
	3.30 (1.99–5.53)
	Single study
	No pooling

	≥10 years’ experience
	Gido R et al.
	4.30 (1.81–10.83)
	Single study
	No pooling
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