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Abstract Safety monitoring in family planning (FP) and post-abortion care (PAC) services in low- and 

middle-income countries (LMICs) relies on safety flags and incident rates, yet these indicators are 

rarely interpreted together. This creates a risk that incident rate differences between service 

delivery channels may be misread as quality deficits when they reflect differences in service scope 

and case complexity. This study examined safety flags, incident rates, and quality assessment 

performance in an integrated framework across centre-based facilities and outreach teams in a 

Sierra Leone FP/PAC programme. A longitudinal observational analysis used 108 Quality 

Technical Assessment (QTA) records from 23 paired service delivery points across 14 districts 

(2019–2022). Safety flags and safety domain scores were compared between remote and in-person 

assessment modalities using chi-square and Mann-Whitney U tests. Clinical and product incident 

rates per 1,000 couple-years of protection (CYP) were compared between channels. Domain-

specific QTA scores were compared across eight quality domains. Safety flags did not differ 

significantly between modalities (p = .740). Centre-based facilities showed significantly higher 

incident rates than outreach services (U = 0.00, Z = −2.309, p = .021, r = −0.82). Despite this, no 

significant channel differences were observed in composite QTA final scores (p = .448) or in any 

of the eight quality domains. The divergence between higher incident rates at centres and 

equivalent quality scores indicates the difference reflects structural differences in service scope 

and case complexity rather than quality deficits. These findings support integrated safety 

frameworks in reproductive health programme monitoring. 
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Introduction 

Safety monitoring is a fundamental 

component of quality assurance in family 

planning (FP) and post-abortion care (PAC) 

services [6, 15]. In LMICs, service delivery 

spans heterogeneous channels—including 

hospital-level facilities, primary health centres, 

and community-based outreach teams—and 

safety data are routinely collected alongside 

structured quality assessments to provide a 

composite picture of service performance [1, 2]. 

Two categories of safety data are commonly 

collected in FP/PAC quality assurance systems: 

safety flags, which are assessor-identified 

observations of protocol deviations or risk 

conditions at the time of a supervisory visit; and 

incident rates, which are retrospective counts of 

adverse clinical or product events per unit of 

reproductive activity, expressed per 1,000 

couple-years of protection (CYP) [3]. These 

indicators capture different dimensions of 

safety performance: safety flags reflect 

conditions for safe practice at the point of 

assessment, while incident rates reflect adverse 

outcome frequency across a service delivery 

period. Both are informative, but their 

interpretation can be misleading when analysed 

independently rather than in relation to each 

other and to the structural characteristics of the 

channels generating the data. 

A particularly important interpretive 

challenge arises when incident rates differ 

across service delivery channels in programmes 

that simultaneously assess quality performance. 

If incident rates are higher at centre-based 

facilities compared with outreach teams, a 

naive interpretation might conclude that quality 

is worse at centres. However, this fails to 

account for systematic differences in clinical 

complexity, patient acuity, referral burden, and 

service scope [4, 5]. Centre-based facilities 

typically provide a broader range of clinical 

services, including surgical procedures, 

management of complex and referred cases, 

and care for clients with complicating factors 

that preclude community-based delivery. These 

structural differences generate higher incident 

counts that reflect service complexity rather 

than quality deficits [12]. 

The risk of misinterpreting incident rate 

differentials as quality differentials is amplified 

where these indicators are reported separately 

without analytical integration. Programme 

managers reviewing incident data without 

quality scores may draw incorrect conclusions 

that misdirect supervisory resources or trigger 

inappropriate corrective action at high-

performing but clinically complex facilities 

[16]. 

Sierra Leone presents an important context 

for examining these questions. The country has 

a geographically dispersed health system across 

16 districts, with FP and PAC services 

delivered through both static facilities and 

community-based outreach teams [13]. FP and 

PAC quality assurance in Sierra Leone has 

relied on structured Quality Technical 

Assessments (QTAs) conducted through both 

remote and in-person modalities [17]. 

This study addresses three specific questions 

using data from a Sierra Leone FP/PAC quality 

assurance programme. First, do safety flags or 

safety domain scores differ between remote and 

in-person assessment modalities? Second, do 

clinical and product incident rates differ 

between centre-based and outreach channels? 

Third, if incident rates differ by channel, are 

those differences accompanied by 

corresponding differences in quality 

assessment performance? 

Materials and Methods 

Study Design and Setting 

This study used a longitudinal observational 

design, drawing on routine programme data 

from a quality assurance programme for FP and 

PAC services in Sierra Leone [13]. The 

programme covered 23 service delivery points 

over 2019 to 2022: 9 static health facilities 

(centre-based) and 14 community-based 

outreach teams across 14 active programme 

districts. Centre-based facilities provide the full 
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clinical scope of FP and PAC services, 

including surgical PAC procedures, implant 

and intrauterine device (IUD) insertion, and 

management of complex or referred cases. 

Outreach teams provide medical PAC, 

counselling, and non-surgical FP methods, and 

refer clients requiring surgical management to 

centre-based facilities or public-sector 

hospitals. 

Data Sources and Variables 

Three programme data sources were linked. 

The Quality Technical Assessment (QTA) 

dataset provided assessment-level safety flag 

records and domain-specific quality scores, 

including a composite QTA final score, across 

108 facility-year-channel records. Safety flags 

were defined as assessor-identified deviations 

from protocol or risk conditions observed 

during the structured quality assessment visit. 

Incident data were derived from programme 

safety records capturing clinical incidents — 

defined as adverse events during or attributable 

to a clinical procedure — and product incidents, 

expressed as rates per 1,000 CYP by service 

delivery point, channel, and year. Assessment 

modality (remote versus in-person) was 

recorded for each QTA assessment cycle. 

Statistical Analysis 

Safety flags were compared between remote 

and in-person assessment modalities using 

Pearson chi-square analysis for presence or 

absence, and the Mann-Whitney U test for 

continuous safety domain scores and 

percentage of high-risk services observed. 

Incident rates were compared between centre-

based and outreach channels using the Mann-

Whitney U test, with effect size calculated as 

r = Z/√N. Domain-specific QTA scores were 

compared by channel across all eight quality 

domains using the Mann-Whitney U test. 

Statistical significance was set at p < .05. An 

integrated interpretation was applied by 

examining incident rate differences alongside 

quality performance simultaneously to assess 

whether higher incident rates were associated 

with lower quality scores in the same channel. 

All analyses were conducted using IBM SPSS 

Statistics. 

Ethical Considerations 

Ethical approval was granted by the Sierra 

Leone Ethics and Scientific Review Committee 

(SLESRC), Ministry of Health and Sanitation, 

Government of Sierra Leone (Reference No: 

008/09/2022, extended to 20 July 2023). All 

data were de-identified secondary programme 

records. No individual-level client, provider, or 

assessor data are reported. 

Results 

Safety Flags by Assessment Modality 

Safety flags were present in 28 of 72 in-

person assessments (38.9%) and 12 of 36 

remote assessments (33.3%). The difference 

was not statistically significant (χ² = 0.354, 

p = .740), indicating that supervisory modality 

did not systematically influence whether safety 

issues were identified during assessment. 

Safety domain scores were also comparable 

between modalities (M = 91.4 for in-person 

versus M = 92.8 for remote; U = 1,182.5, 

p = .312), as were the percentage of high-risk 

services observed (14.2% versus 13.7%; 

U = 1,254.0, p = .929). Table 1 presents the full 

comparison. 
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Table 1. Safety Flags and Safety Domain Performance by Assessment Modality (N = 108) 

Variable In-Person 

(n = 72) 

Remote 

(n = 36) 

Statistic p 

Safety flags present, n (%) 28 (38.9%) 12 (33.3%) χ² = 0.354 .740 

Safety domain score, M (SD) 91.4 (6.2) 92.8 (5.4) U = 1,182.5 .312 

% High-risk services observed, M (SD) 14.2 (8.9) 13.7 (9.1) U = 1,254.0 .929 

Note: U = Mann-Whitney U statistic; χ² = chi-square. No statistically significant differences between modalities across any 

safety indicator. 

Incident Rates by Service Delivery 

Channel 

Centre-based facilities showed significantly 

higher incident rates than outreach services 

across all four study years (U = 0.00, 

Z = −2.309, p = .021, r = −0.82, a large effect). 

Clinical incident rates at centre-based facilities 

ranged from 0.19 to 0.28 per 1,000 CYP across 

study years, compared with 0.01 to 0.02 per 

1,000 CYP at outreach services. Product 

incident rates were consistently lower than 

clinical incident rates in both channels and 

near-zero at outreach settings. Table 2 presents 

incident rates by channel and year. 

Table 2. Clinical and Product Incident Rates per 1,000 CYP by Service Delivery Channel and Year (2019–

2022) 

Channel / Year Clinical / 1,000 CYP Product / 1,000 CYP Total / 1,000 CYP n 

Centre-based — 2019 0.21 0.04 0.25 9 

Centre-based — 2020 0.19 0.02 0.21 9 

Centre-based — 2021 0.28 0.03 0.31 9 

Centre-based — 2022 0.24 0.02 0.26 9 

Outreach — 2019 0.02 0.01 0.03 14 

Outreach — 2020 0.01 0.01 0.02 14 

Outreach — 2021 0.01 0.00 0.01 14 

Outreach — 2022 0.01 0.00 0.01 14 

Channel comparison (U test) U=0.00, Z=−2.309 — p=.021*, r=−0.82 — 

Note: CYP = couple-years of protection. *p < .05. Large effect size (r = −0.82) for channel comparison. 

QTA Quality Performance by Service 

Delivery Channel 

Despite significantly higher incident rates at 

centre-based facilities, no statistically 

significant differences were observed in 

composite QTA final scores between channels 

(p = .448). This pattern held consistently across 

all eight quality domains. Clinical governance 

scores did not differ significantly by channel 

(p = .677), nor did product quality (p = .657), 

client-centred care (p = .275), total services 

section score (p = .890), medical PAC 

(p = .469), implant insertion (p = .988), or IUD 

insertion (p = .273). Table 3 presents quality 

scores by domain and channel. 

Table 3. QTA Domain-Specific Performance Scores by Service Delivery Channel (N = 108) 

QTA Domain Centre M (SD) Outreach M (SD) U p 

QTA Final Score 92.1 (4.8) 92.5 (4.3) 1,276.5 .448 

Clinical Governance 91.3 (5.1) 91.8 (4.7) 1,301.0 .677 
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Product Quality 93.2 (4.2) 92.9 (4.5) 1,290.0 .657 

Client-Centred Care 90.8 (5.9) 91.9 (5.2) 1,188.0 .275 

Total Services Section Score 92.4 (4.6) 92.7 (4.1) 1,256.0 .890 

Medical PAC Score 91.9 (5.3) 92.3 (4.9) 1,241.0 .469 

Implant Insertion Score 92.6 (4.4) 92.6 (4.3) — .988 

IUD Insertion Score 91.4 (5.7) 92.1 (5.1) — .273 

Note: M = mean; SD = standard deviation; U = Mann-Whitney U statistic. No domain showed a statistically significant 

difference by channel. 

Integrated Interpretation 

The findings across the three analytical 

components are internally consistent and 

interpretively important. Centre-based facilities 

generated significantly higher incident rates 

than outreach services, yet their assessed 

quality performance was statistically 

indistinguishable from outreach teams across 

every quality domain measured. This 

divergence is inconsistent with a quality deficit 

explanation, which would predict higher 

incident rates alongside lower quality scores. 

The observed pattern is instead consistent with 

a service scope and case complexity 

explanation: centre-based facilities provide 

surgical PAC, manage clinical complications 

and referrals from outreach settings, and care 

for a client population with systematically 

higher clinical risk profiles, generating 

structurally higher incident counts under 

equivalent quality conditions [18]. 

This interpretation is further supported by 

the safety flag analysis. If centre-based 

facilities were providing lower-quality care, 

one would expect higher rates of safety flag 

identification at those facilities. No such pattern 

was observed. Safety flags were distributed 

without significant difference between 

modalities, and safety domain scores were 

equivalent between assessment types. The 

absence of any quality signal accompanying the 

elevated incident rates at centres reinforces the 

conclusion that the incident rate differential is a 

structural caseload phenomenon rather than a 

quality performance deficit [19]. 

Discussion 

This study provides integrated evidence that 

incident rate differences between centre-based 

and outreach FP/PAC service delivery channels 

in Sierra Leone reflect structural differences in 

service scope and case complexity rather than 

quality deficits. Centre-based facilities 

generated significantly higher incident rates 

than outreach teams across all four years 

examined yet showed statistically equivalent 

quality assessment performance across all eight 

quality domains. This pattern — divergent 

incident rates, equivalent quality scores — has 

important implications for how safety data are 

monitored and interpreted in reproductive 

health programmes in LMICs [12]. 

The core finding aligns with evidence from 

health systems research showing that case-mix 

complexity is a primary determinant of adverse 

event rates in clinical settings, independent of 

quality of care [4, 5]. In reproductive health, the 

distinction between facility and community 

service delivery creates predictable structural 

differences in the acuity and complexity of 

client populations each channel serves. 

Community-based outreach services are 

typically designed to reach lower-risk clients 

and to refer clinically complex cases to higher-

level facilities [14]. The higher incident rates 

observed at centres—particularly for clinical 

incidents, which were 14 to 28 times higher per 

1,000 CYP at centres than at outreach sites—

are consistent with this structural model and 

corroborate findings from comparable sub-

Saharan African reproductive health 

programmes [7, 20]. 
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The finding that safety flags did not differ 

between remote and in-person assessment 

modalities adds an important complementary 

dimension. If supervisory modality had 

influenced safety detection — for example, if 

remote assessors were systematically less likely 

to identify safety concerns because they could 

not observe physical environments directly — 

this would undermine the validity of remote 

assessment for safety monitoring. The absence 

of any modality effect on safety flags, safety 

domain scores, or percentage of high-risk 

services observed confirms that remote quality 

assessment captures safety-relevant 

information with fidelity comparable to in-

person assessment [8, 9]. This supports the use 

of remote assessment as a legitimate safety 

monitoring mechanism in LMIC FP/PAC 

programmes, which is particularly important as 

remote and hybrid supervisory models become 

more widely adopted globally [21]. 

The integrated analytical approach 

employed in this study addresses a 

methodological gap in reproductive health 

programme monitoring. Most published quality 

monitoring studies report safety indicators 

separately, leaving programme managers 

without guidance on how to reconcile divergent 

patterns [10]. The risk of misinterpretation is 

not trivial: a programme manager reviewing 

incident data without quality scores might 

conclude that centre-based facilities require 

intensive corrective action when they are in fact 

performing well under structurally demanding 

conditions [16]. The integrated framework 

demonstrated here provides a more analytically 

sound basis for safety-informed programme 

management and is consistent with calls for 

comprehensive quality monitoring frameworks 

in LMICs [15, 22]. 

These findings also have implications for the 

construction of channel-sensitive safety 

benchmarks in LMIC reproductive health 

monitoring systems. If centres and outreach 

teams are held to the same incident rate 

benchmarks, centres will systematically appear 

to underperform not because they provide 

lower-quality care, but because they manage a 

more clinically complex population [11]. 

Channel-specific benchmarks that account for 

differences in service scope, clinical risk 

profile, and referral burden would provide a 

more equitable and defensible basis for 

performance monitoring. This is consistent with 

broader evidence that standardised performance 

benchmarks without case-mix adjustment can 

systematically penalise facilities managing 

higher-acuity populations [4, 23]. 

Strengths and Limitations 

This study benefits from a longitudinal four-

year dataset that allows incident rates to be 

examined for consistency across time and by 

channel, and from the simultaneous analysis of 

safety flags, incident rates, and quality scores 

within the same dataset—a methodological 

strength comparatively rare in reproductive 

health monitoring literature [10]. Coverage of 

all 23 service delivery points across 14 districts 

provides geographic representativeness within 

the programme context. 

Several limitations should be acknowledged. 

The study relies on routinely collected 

programme data, which may contain reporting 

inconsistencies. Incident rates are facility-level 

aggregates and do not enable case-level 

analysis of specific clinical or procedural 

factors driving individual incidents. The 

interpretation of higher centre-level incident 

rates as a case complexity effect is plausible and 

internally consistent with the quality data but 

cannot be formally tested without individual 

patient-level clinical records documenting case 

acuity, referral status, and procedure type [24]. 

The study is conducted in a single programme 

context in Sierra Leone; whether similar 

patterns hold in other West African or LMIC 

FP/PAC programmes remains to be tested. 

Future research should incorporate case-level 

clinical data and formally decompose the 

structural and quality-related components of 

channel-level incident rate variation [25]. 
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Conclusion 

Centre-based FP/PAC facilities in Sierra 

Leone showed significantly higher incident 

rates than community-based outreach services 

over the four-year study period yet 

demonstrated equivalent quality assessment 

performance across all eight quality domains 

measured. This pattern indicates that the 

incident rate differential reflects structural 

differences in service scope and case 

complexity rather than quality deficits. Safety 

flags did not differ between remote and in-

person assessment modalities, confirming that 

supervisory modality does not influence safety 

detection and supporting the validity of remote 

quality assessment as a safety monitoring tool. 

For programme managers and monitoring 

system designers, these findings underscore the 

importance of interpreting safety indicators in 

an integrated framework that considers quality 

assessment performance alongside incident 

rates and accounts for channel-specific 

differences in clinical scope and patient 

complexity. Developing channel-sensitive 

safety benchmarks would reduce the risk of 

misclassifying complex, high-performing 

facilities as poor performers on the basis of 

elevated incident counts. For the broader 

literature on reproductive health quality 

monitoring, this study demonstrates the 

analytical value of integrated safety 

frameworks that treat incident data and quality 

assessment findings as complementary rather 

than independent sources of evidence. 
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