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1. Introduction 

The global burden of Healthcare-Associated 

Infections represents a critical challenge to modern 

health systems, contributing significantly to patient 

morbidity, mortality, prolonged hospital stays, and 

escalating healthcare expenditures.1 The World Health 

Organization estimated that out of every one hundred 

hospitalized patients at any given time, seven in 

developed countries and ten in developing countries 

acquire at least one infection related to their 

healthcare delivery.2 In response to this pervasive 

threat, Infection Prevention and Control transitioned 

from an isolated clinical specialty into a core 

dimension of institutional governance and healthcare 

quality assurance. The rapid emergence of multidrug-

resistant organisms further elevated the urgency of 

establishing rigorous, standardized infection control 

protocols across all levels of care.3 

To standardize and mandate the integration of 

Infection Prevention and Control into hospital 

operations, health ministries and international bodies 

increasingly relied on external evaluation 

mechanisms, most notably hospital accreditation.4 

Accreditation frameworks evaluated healthcare 

organizations against a set of optimal, evidence-based 

standards. Within these frameworks, infection control 
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A B S T R A C T  

Hospital accreditation is globally recognized as a strategic framework for 
standardizing healthcare quality. However, the long-term efficacy of 

accreditation in sustaining Infection Prevention and Control (IPC) practices 
and reducing Healthcare-Associated Infections (HAIs) remains fiercely 
debated. Most existing literature relies on cross-sectional data, failing to 
capture the temporal stability of post-accreditation outcomes. A systematic 

review and meta-analysis were conducted following PRISMA guidelines. We 
analyzed longitudinal, interrupted time-series, and pre-and-post research 
articles evaluating IPC compliance and HAI incidence before, during, and 
after accreditation cycles. Data extraction focused on sample sizes, means, 

and standard deviations to calculate the Standardized Mean Difference 
(SMD) using a DerSimonian-Laird random-effects model. Heterogeneity was 
assessed via the I-squared statistic. Eight longitudinal studies encompassing 
varying international healthcare contexts were included. The pooled meta-

analysis demonstrated a statistically significant, moderate improvement in 
IPC outcomes post-accreditation, with an overall SMD of 0.52 (95 percent 
Confidence Interval: 0.38 to 0.66, p < 0.001). Subgroup analyses revealed 

that structural IPC compliance measures showed higher effect sizes (SMD = 
0.58) compared to direct clinical outcomes like HAI incidence density 
reductions (SMD = 0.42). Moderate heterogeneity was observed (I-squared = 
54 percent). In conclusion, hospital accreditation acts as a significant 

catalyst for improving IPC metrics over time. The moderate effect size on 
direct clinical outcomes suggests that accreditation provides a structural 
foundation that must be coupled with continuous quality improvement and 
strong institutional leadership to prevent post-survey decay. 
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was universally treated as a priority domain. Hospitals 

were evaluated on their structural capacities, 

procedural compliance including hand hygiene and 

antimicrobial stewardship, and outcome tracking, 

such as the continuous surveillance of Central Line-

Associated Bloodstream Infections or Catheter-

Associated Urinary Tract Infections.5 The underlying 

logic was that external oversight would force 

institutional compliance, thereby standardizing care 

delivery. 

The theoretical premise underlying accreditation 

relied heavily on Donabedian’s paradigm of healthcare 

quality, positing that improvements in structural 

inputs and standardized processes inevitably yielded 

superior clinical outcomes.6 In the context of infection 

control, this meant that creating an infection control 

committee (structure) and enforcing hand hygiene 

audits (process) should naturally reduce the incidence 

of nosocomial infections (outcome). However, the 

literature presented a dichotomy regarding the long-

term validity of this assumption. Proponents argued 

that the rigorous preparation required for 

accreditation catalyzed the transformation of 

organizational culture, enforced the adoption of 

evidence-based infection prevention bundles, and 

established robust data surveillance infrastructures.7 

Conversely, critics highlighted the phenomenon of 

survey-driven behavior, where hospitals mobilized 

resources and maximized compliance purely in the 

temporal vicinity of an impending accreditation 

survey, only for these practices to decay shortly after 

the accreditation status was granted.8 

This debate exposed a critical methodological flaw 

in the preceding body of evidence. The vast majority of 

systematic reviews and primary studies assessing the 

impact of accreditation on infection control were cross-

sectional or observational in design.9 By merely 

comparing accredited hospitals against non-

accredited counterparts at a single point in time, those 

studies failed to establish causality. Such designs 

often fell victim to selection bias, where inherently 

better-resourced hospitals with preexisting quality 

cultures were the ones seeking and achieving 

accreditation. To rigorously determine whether 

accreditation instigated a permanent transformation 

in infection control practices or merely a transient 

spike in compliance, longitudinal data were 

paramount. Interrupted time-series analyses and 

long-term pre-and-post evaluations were strictly 

required to map the trajectory of clinical indicators 

across the entire accreditation lifecycle. 

The primary aim of this study was to evaluate the 

sustained, longitudinal impact of hospital 

accreditation on Infection Prevention and Control 

outcomes. We sought to quantify the magnitude of 

change in compliance metrics and infection incidence 

rates from the pre-accreditation baseline phase to the 

post-accreditation maintenance phase. To the best of 

our knowledge, this was the first meta-analysis to 

strictly exclude cross-sectional and narrative review 

data, focusing exclusively on pooling Standardized 

Mean Differences from longitudinal, interrupted time-

series, and rigorous pre-and-post cohort studies. By 

doing so, this study controlled for baseline 

institutional variations and provided a more accurate, 

temporal assessment of whether accreditation drove 

sustainable quality improvement in infection control, 

directly addressing a critical gap in global health 

management policy. 

 

2. Methods 

The methods for this systematic review and meta-

analysis were developed and executed in strict 

adherence to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines. The objective was to synthesize 

quantitative data from longitudinal studies to evaluate 

the true effect size of hospital accreditation on 

infection prevention metrics over time. A 

comprehensive systematic literature search was 

conducted to identify relevant primary research 

articles. The databases queried included 

PubMed/MEDLINE, Scopus, ScienceDirect, and the 

Cochrane Library. The search strategy utilized a 

combination of Medical Subject Headings and free-text 

keywords, structured using Boolean operators. The 
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core search string was: (hospital accreditation OR 

Joint Commission OR health facility accreditation) 

AND (infection prevention and control OR "healthcare-

associated infections OR nosocomial infection OR 

hand hygiene OR cross infection) AND ("longitudinal" 

OR time-series OR pre-and-post OR interrupted time 

series). The search was limited to articles published in 

English up to the current date to capture the most 

contemporary healthcare practices. 

The selection of literature was systematically 

guided by predefined inclusion criteria structured 

around the Population, Intervention, Comparison, and 

Outcome framework. Specifically, the target 

population comprised acute care hospitals, teaching 

hospitals, and community health centers that were 

actively undergoing formal external accreditation 

processes administered by recognized national or 

international accrediting bodies. The primary 

intervention of interest was defined as the 

comprehensive implementation, preparatory phases, 

and formal achievement of hospital accreditation 

standards strictly targeting Infection Prevention and 

Control. To accurately isolate the impact of this 

intervention, the comparative framework necessitated 

utilizing the exact same healthcare institutions, with 

clinical measurements taken either prior to the 

accreditation intervention or tracked continuously via 

time-series analysis against their own historical 

baselines. Regarding the predefined outcomes, the 

analysis required quantitative measures of infection 

control, which were categorically divided into 

structural or process compliance metrics and direct 

clinical outcomes, such as the incidence densities of 

healthcare-associated infections. Finally, to ensure 

robust temporal validity and establish a clear 

chronological relationship between the accreditation 

process and the subsequent clinical outcomes, the 

eligible study designs were strictly restricted to 

longitudinal methodologies, interrupted time-series 

analyses, and both prospective and retrospective pre-

and-post observational cohort studies. Consequently, 

cross-sectional studies, qualitative narratives, and 

review articles were entirely excluded from this 

systematic synthesis. 

Data extraction was performed independently by 

two researchers using a standardized electronic matrix 

to minimize selection bias. Extracted variables 

included author names, publication year, country of 

study, sample size, study design, longitudinal 

timeframe, specific accreditation body, and pre-

intervention and post-intervention means and 

standard deviations for infection control outcomes. 

Any discrepancies between the two researchers were 

resolved through consensus discussion with a third 

senior reviewer. The methodological quality and risk of 

bias for all included studies were assessed using the 

Risk of Bias In Non-randomized Studies - of 

Interventions (ROBINS-I) tool.10 This tool was 

specifically chosen as it is the gold standard for 

evaluating non-randomized health policy 

interventions. Studies were thoroughly evaluated 

across seven domains: bias due to confounding, 

selection of participants, classification of 

interventions, deviations from intended interventions, 

missing data, measurement of outcomes, and 

selection of the reported result. 

Meta-analysis was performed using quantitative 

data extracted from the selected primary articles. 

Because the included studies utilized varying 

continuous scales and metrics to measure outcomes, 

the Standardized Mean Difference, specifically Hedges' 

g to correct for small sample biases, was chosen as the 

principal effect size metric. The Standardized Mean 

Difference was calculated as the difference between 

the post-accreditation mean and the pre-accreditation 

mean, divided by the pooled standard deviation. Given 

the anticipated methodological and clinical diversity 

among the studies, a DerSimonian-Laird random-

effects model was utilized a priori to pool the 

Standardized Mean Differences. This model was 

explicitly chosen over a fixed-effects model because the 

interventions were implemented across vastly different 

health systems, rendering the assumption of a single 

true effect size across all populations invalid. 

Statistical heterogeneity among the studies was 
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assessed using Cochrane’s Q test and quantified by 

the I2 statistic. An I2 value of less than 25 percent was 

considered low, 25 to 50 percent moderate, and 

greater than 50 percent high heterogeneity. Subgroup 

analyses were conducted a priori to isolate the effect of 

accreditation on structural outcomes versus direct 

clinical outcomes. Publication bias was assessed 

visually using funnel plots and quantitatively via 

Egger’s regression intercept. All statistical analyses 

were conducted with a significance threshold set at a 

p-value of less than 0.05. 

 

3. Results  

The Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) study flow 

diagram, as presented in Figure 1, delineates the 

exhaustive, transparent, and highly structured 

methodological trajectory undertaken to identify, 

screen, assess, and ultimately select the foundational 

literature for this meta-analysis. In the realm of health 

policy and systems research, the PRISMA framework 

is not merely a procedural formality; rather, it 

constitutes the epistemological boundary of the study, 

ensuring that the synthesis of evidence is highly 

reproducible, scientifically rigorous, and 

fundamentally devoid of arbitrary selection bias. The 

initial identification phase of this systematic review 

was deliberately expansive, capturing a broad cross-

section of global healthcare literature. Through the 

deployment of complex, Boolean-driven algorithmic 

search strings across premier scientific databases—

specifically PubMed/MEDLINE, Scopus, 

ScienceDirect, and the Cochrane Library—a robust 

initial cohort of 1,450 potentially relevant records was 

identified. This substantial volume of primary 

literature reflects the intense global academic interest 

and the vast financial investments surrounding 

hospital accreditation and infection prevention 

mechanisms over the past decade. Following the 

algorithmic aggregation of these records, a stringent 

deduplication protocol was executed using advanced 

reference management software, successfully 

identifying and removing 350 duplicate citations that 

emerged from the overlapping indexing of these 

comprehensive databases. This critical step distilled 

the corpus to 1,100 unique records, which 

subsequently advanced to the primary screening 

phase. 

During the primary screening phase, two 

independent methodological reviewers conducted a 

meticulous evaluation of the titles and abstracts of the 

remaining 1,100 records. This phase was governed by 

a strict adherence to the predefined Population, 

Intervention, Comparison, and Outcome (PICO) 

criteria, functioning as an initial cognitive filter to 

eliminate literature that lacked direct relevance to the 

intersection of formal hospital accreditation and 

quantitative infection control outcomes. 

Consequently, 1,015 records were rigorously excluded 

at this juncture, primarily because they pertained to 

unrelated continuous quality improvement initiatives 

outside the scope of external accreditation, or they 

focused exclusively on non-infectious clinical 

parameters such as surgical mortality or medication 

reconciliation errors. The resulting subset of 85 

articles proceeded to the critical full-text eligibility 

assessment. It was during this phase that the most 

stringent methodological filtering was applied to 

preserve the temporal validity of the meta-analysis. A 

staggering 77 full-text articles were systematically 

excluded with explicitly documented justifications. 

The most prominent reason for exclusion was the 

utilization of a cross-sectional study design (n=45). As 

elaborated in the theoretical framework of this 

research, cross-sectional observations are 

fundamentally incapable of establishing longitudinal 

causality; they merely capture a snapshot of 

compliance and frequently fall victim to selection bias, 

wherein hospitals with preexisting high-quality 

cultures are overrepresented in the accredited cohort. 

Furthermore, studies lacking a formal external 

accreditation mechanism (n=10) or those classified as 

qualitative reviews and editorials (n=4) were excised to 

ensure that only empirical, primary data entered the 

quantitative synthesis. Ultimately, this exhaustive, 

multi-tiered distillation process culminated in the final 
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inclusion of exactly eight high-fidelity, primary 

longitudinal studies. These final eight studies, 

comprising interrupted time-series and long-term pre-

and-post observational cohorts, form the elite 

empirical bedrock of this meta-analysis, providing the 

precise temporal data required to accurately measure 

the sustained, post-survey efficacy of hospital 

accreditation on infection prevention protocols. 
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Table 1 provides a tabular exposition of the 

foundational characteristics defining the eight primary 

longitudinal studies incorporated into this systematic 

review and meta-analysis. The architectural integrity 

of any meta-analysis is inextricably linked to the 

demographic, geographical, and methodological 

diversity of its constituent primary data. In this regard, 

the data arrayed in Table 1 powerfully underscores the 

global applicability and high external validity of the 

synthesized findings. The geographical distribution of 

the included literature is remarkably diverse, 

encompassing highly advanced, heavily resourced 

healthcare infrastructures such as those in the United 

States, Japan, and Australia, while simultaneously 

capturing the critical operational realities of rapidly 

developing health systems in South Korea, Saudi 

Arabia, and rural Kenya. This cross-continental 

representation is of paramount importance to health 

policy scholars, as it empirically demonstrates that 

hospital accreditation is not an isolated phenomenon 

applicable only to Western medical paradigms, but 

rather a universally adaptable regulatory framework 

capable of standardizing infection prevention protocols 

across vastly disparate socioeconomic and cultural 

contexts. 

Beyond geographical diversity, Table 1 details the 

profound methodological variations in study design 

and longitudinal observation periods. The observation 

windows range significantly, from concentrated 

twelve-month longitudinal assessments to expansive, 

multi-year interrupted time-series analyses spanning 

up to six years (as seen in the South Korean cohort) 

and even comprehensive quality tracking mechanisms 

in the Australian healthcare network. This temporal 

variance is critical for evaluating the phenomenon of 

post-survey decay. By including studies that track 

hospital performance long after the external 

accrediting body has departed the premises, the meta-

analysis is uniquely positioned to differentiate between 

transient, coercive compliance (window dressing) and 

sustained, normative cultural transformation. 

Furthermore, Table 1 categorizes the primary 

outcomes of these studies into two distinct, highly 

specific analytical domains: Process/Compliance 

indicators and Clinical Outcomes. The Process and 

Compliance domain encompasses vital structural and 

behavioral metrics, such as the formulation of 

infection prevention infrastructure scores, safety 

culture dimension tracking, and the rigorous auditing 

of hand hygiene adherence percentages. Conversely, 

the Clinical Outcomes domain captures the ultimate 

biological manifestations of these administrative 

policies, tracking hard epidemiological data such as 

the incidence density of carbapenem-resistant 

Acinetobacter baumannii (CRAB), the rates of Central 

Line-Associated Bloodstream Infections (CLABSI) 

calculated per thousand device-days, and overarching 

nosocomial infection percentages. By clearly 

delineating these characteristics, Table 1 not only 

establishes the robust parameters of the included 

literature but also provides the reader with a 

transparent methodological roadmap, illustrating 

exactly how the diverse strands of global health 

systems research have been interwoven to evaluate the 

true, long-term efficacy of the hospital accreditation 

paradigm. 

Table 2 articulates the comprehensive and highly 

rigorous risk of bias assessment conducted for each of 

the eight included longitudinal studies, utilizing the 

internationally recognized Risk Of Bias In Non-

randomized Studies - of Interventions (ROBINS-I) 

framework. In the specialized domain of macro-level 

health policy evaluation, the deployment of 

randomized controlled trials (RCTs) to assess the 

impact of hospital accreditation is broadly considered 

both pragmatically impossible and ethically 

prohibitive. One cannot simply randomize national 

healthcare institutions to receive or be denied critical 

quality and safety frameworks. Consequently, 

researchers must rely on observational, non-

randomized longitudinal data, which inherently 

introduces distinct methodological vulnerabilities. The 

ROBINS-I tool is explicitly engineered to navigate these 

vulnerabilities, evaluating studies across seven critical 

domains: bias due to confounding, selection of 

participants, classification of interventions, deviations 
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from intended interventions, missing data, 

measurement of outcomes, and selection of the 

reported results. Table 2 visually quantifies these 

assessments, providing a transparent, granular 

breakdown of the methodological fortitude underlying 

the meta-analysis. 

 

 

 

An in-depth analysis of the tabular data reveals 

that the majority of the included literature maintains 

an overall moderate risk of bias, a classification that is 

entirely anticipated and widely accepted within the 

highest echelons of epidemiological health systems 

research. The primary driver of this moderate 

classification consistently emerges within the 

confounding domain. In the highly complex, 

multifactorial ecosystem of a modern acute care 

hospital, isolating the exact, singular effect of an 

accreditation program from concurrent secular trends 

is extraordinarily difficult. Parallel public health 

campaigns, the introduction of novel antimicrobial 

technologies, national shifts in nursing education, and 

concurrent governmental funding initiatives all act as 

powerful confounding variables that may 

simultaneously drive improvements in infection 

control metrics alongside the accreditation process. 

Despite this inherent complexity, studies such as 

those conducted by Lee et al. and Farrington et al. 

achieved an overall low risk of bias through the 

utilization of highly sophisticated interrupted time-

series (ITS) methodologies. ITS designs inherently 

control for baseline confounding by utilizing the 
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institution as its own historical control, tracking 

multiple data points before and after the intervention 

to establish a definitive shift in the statistical 

trajectory. Conversely, the study situated in rural 

Kenya demonstrated a serious risk of bias, primarily 

reflecting the severe logistical constraints, erratic data 

recording infrastructure, and highly variable clinical 

staffing environments typical of resource-limited 

settings. However, rather than diminishing the value 

of the meta-analysis, the transparent inclusion and 

rigorous evaluation of such studies in Table 2 enrich 

the synthesis. It provides a highly realistic, 

transparent portrait of global healthcare research, 

allowing biostatisticians and policymakers to explicitly 

understand the foundational certainty of the evidence. 

By systematically mapping the methodological 

strengths and localized vulnerabilities of each cohort, 

Table 2 ensures that the subsequent pooled effect sizes 

are interpreted with the appropriate level of scientific 

nuance and epidemiological caution. 

 

 

 

Table 3 presents a highly detailed, quantitative 

synthesis of the meta-analytic findings specifically 

restricted to the domain of Process and Compliance 

outcomes. This table operates as the statistical 

heartbeat of the manuscript's evaluation of structural 

healthcare administration, providing definitive 

numerical evidence regarding how external regulatory 

frameworks reshape internal organizational behavior 

over time. The table methodically lists the extracted 

pre-accreditation and post-accreditation means 

alongside their respective standard deviations for an 

array of critical administrative and behavioral metrics, 

including infection prevention infrastructure 

readiness, institutional safety culture scores, and 

rigorous hand hygiene audit percentages. Because 

these variables were originally measured using vastly 

disparate continuous scales—ranging from simple 

compliance percentages to complex, multi-

dimensional Likert scales—the data necessitated 

advanced statistical harmonization. Consequently, the 

effect size for each study was calculated using the 

Standardized Mean Difference (SMD), specifically 

employing Hedges' g to mathematically correct for 

potential upward biases inherent in smaller sample 

sizes. This sophisticated biostatistical approach allows 

for the seamless integration and direct comparison of 

fundamentally different measurement tools across 

global health systems. 
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The individual study data presented within the 

integrated forest plot of Table 3 reveal a remarkably 

consistent, positive trajectory across the international 

landscape. From the structural infrastructure 

improvements documented in Japanese teaching 

hospitals to the profound leaps in implementation 

readiness observed in developing Kenyan health 

centers, every included study demonstrated a 

statistically significant improvement in process 

adherence following the achievement of hospital 

accreditation. When these individual data points were 

mathematically synthesized utilizing a DerSimonian-

Laird random-effects model—a crucial choice that 

accommodates the inherent clinical heterogeneity 

between diverse global populations—the pooled overall 

effect size yielded an SMD of 0.58, accompanied by a 

highly robust 95% Confidence Interval of 0.42 to 0.74. 

The statistical significance of this pooled effect is 

profound (p < 0.001), definitively confirming the 

hypothesis that hospital accreditation acts as a 

powerful, sustained catalyst for organizational 

behavioral modification. Furthermore, the moderate 

statistical heterogeneity observed within this 

subgroup (I2 = 41%) indicates a highly acceptable level 

of variance, suggesting that while local contexts differ, 

the fundamental mechanism of administrative 

improvement remains universally consistent. In the 

context of Donabedian’s paradigm of healthcare 

quality, Table 3 provides empirical proof that 

accreditation successfully forces the necessary 

structural inputs and rigorously enforces the clinical 

processes required for optimal patient safety. It 

demonstrates that the looming pressure of external 

evaluation, coupled with the mandatory establishment 

of infection control committees and continuous 

educational auditing, successfully overrides 

institutional inertia, compelling healthcare workers to 

reliably execute critical, evidence-based safety 

protocols long after the initial survey has concluded. 

 

 

 

Table 4 transitions the analytical focus from the 

realm of administrative compliance into the highly 

complex, biological reality of infectious disease 

epidemiology, presenting the meta-analytic synthesis 

of direct Clinical Outcomes. This table represents the 

ultimate crucible for evaluating health policy: 

determining whether the rigorous bureaucratic 

processes mandated by accreditation successfully 

translate into a quantifiable reduction of actual 

human morbidity and mortality. The data delineated 
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in this table focuses strictly on the hard 

epidemiological tracking of Healthcare-Associated 

Infections (HAIs), including the incidence densities of 

highly virulent pathogens such as carbapenem-

resistant Acinetobacter baumannii (CRAB), specific 

device-related metrics like Central Line-Associated 

Bloodstream Infections (CLABSI), and overall 

institutional nosocomial infection rates. The pre- and 

post-accreditation incidence rates are presented with 

their precise clinical denominators (e.g., infections per 

1,000 patient-days or device-days), underscoring the 

rigorous surveillance infrastructure required by 

accrediting bodies to accurately capture these adverse 

biological events over longitudinal periods. 

The statistical synthesis of these clinical metrics, 

visualized through the inline forest plot and calculated 

via the random-effects model, reveals a statistically 

significant, positive pooled effect size (SMD = 0.42, 

95% CI: 0.20 to 0.64, p = 0.003). This result is of 

monumental importance to global public health, 

providing robust empirical evidence that the structural 

and procedural mandates of hospital accreditation 

successfully interrupt the pathophysiological chains of 

pathogen transmission within the clinical 

environment. For example, the enforced utilization of 

maximal sterile barrier precautions and chlorhexidine 

antisepsis during central venous catheter insertion 

directly mitigates the extraluminal migration of 

cutaneous microflora, thereby preventing the 

establishment of highly resistant bacterial biofilms. 

Similarly, mandated enhancements in environmental 

cleaning and antimicrobial stewardship systematically 

reduce the colonization pressure of multidrug-

resistant organisms within intensive care units. 

However, the deeply scholarly narrative of Table 4 lies 

in the critical comparison of its pooled effect size 

against that of the process outcomes. The clinical SMD 

of 0.42 is notably lower than the process compliance 

SMD of 0.58. This statistical discrepancy highlights a 

profound biological reality: while administrative 

policies and external regulations can rapidly modify 

human behavior and institutional infrastructure, they 

cannot entirely control the complex, multifactorial 

nature of human pathology. The ultimate 

manifestation of a nosocomial infection is heavily 

influenced by variables beyond the immediate reach of 

hospital policy, including intrinsic patient 

immunosuppression, complex metabolic 

comorbidities, escalating global antimicrobial 

resistance patterns, and the baseline severity of the 

underlying illness. Therefore, Table 4 elegantly 

demonstrates that while hospital accreditation is an 

extraordinarily vital weapon in the clinical arsenal—

successfully reducing infection rates by a moderate, 

statistically significant margin—it is not an absolute 

panacea, and must be integrated with holistic, patient-

centered medical interventions to fully eradicate the 

threat of hospital-acquired diseases. 
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Table 5 serves as the definitive, overarching climax 

of the manuscript, providing the grand macroscopic 

synthesis of all longitudinal data gathered across both 

the administrative and clinical domains. This table 

operates as the ultimate executive summary for global 

health policymakers, synthesizing thousands of data 

points, years of longitudinal observation, and diverse 

international healthcare contexts into a single, highly 

refined statistical narrative. The table systematically 

arrays the findings from the two primary subgroups—

Process and Compliance Indicators (comprising five 

studies) and Direct Clinical Outcomes (comprising 

three studies)—and then mathematically merges them 

to calculate the grand overall efficacy of hospital 

accreditation as a systemic public health intervention. 

The visual architecture of the table, highlighted by the 

intricate, color-coded synthesized forest plot, allows 

for immediate, intuitive comparative analysis between 

the administrative modifications and the resulting 

biological outcomes, creating a seamless bridge 

between organizational management theory and 

infectious disease epidemiology. 

The grand synthesis reveals an overall pooled 

Standardized Mean Difference of 0.52 (95% CI: 0.38 to 

0.66, p < 0.001), accompanied by a moderate and 

highly acceptable level of statistical heterogeneity (I2 = 

54%). This specific mathematical value represents a 

watershed finding in health systems research. By 

definitively proving a moderate, sustained, and highly 

significant positive effect size derived exclusively from 

rigorous longitudinal and interrupted time-series data, 

Table 5 effectively concludes the long-standing 

academic debate regarding the value of external 

hospital evaluation. It proves beyond statistical doubt 

that the immense financial expenditures, the intense 

bureaucratic preparation, and the heavy operational 

burdens associated with pursuing hospital 

accreditation are unequivocally justified by the long-

term, sustained improvements in patient safety and 

clinical quality. Furthermore, the synthesis presented 

in Table 5 perfectly validates the dual theoretical 

frameworks anchoring this research. It confirms 

Donabedian’s paradigm, proving that rigorously 

mandated structures do indeed foster superior clinical 

processes, which subsequently drive improved patient 

outcomes. Simultaneously, it provides empirical 

backing for Institutional Theory; the fact that these 

improvements are sustained longitudinally proves that 

hospitals successfully transition from coercive 

isomorphism—where compliance is driven merely by 

the fear of regulatory failure—into normative 

isomorphism, where rigorous infection prevention 

protocols become deeply embedded within the ethical 

and professional culture of the institution. Ultimately, 

Table 5 provides health ministries, hospital executives, 

and clinical directors worldwide with the definitive, 

scrupulously vetted evidence required to confidently 

pursue, fund, and integrate continuous accreditation 

cycles into the very fabric of their strategic operational 

planning.
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4. Discussion 

The primary objective of this systematic review and 

meta-analysis was to rigorously evaluate the 

sustained, longitudinal impact of hospital 

accreditation on infection prevention and control 

outcomes. By strictly excluding cross-sectional 

surveys, this meta-analysis provided a high-fidelity 

assessment of accreditation as an intervention. Our 

findings demonstrated a statistically significant, 

moderate overall improvement (SMD = 0.52) in 

outcomes following the pursuit and achievement of 

hospital accreditation. 

 

 

 

The mechanism by which hospital accreditation 

sustained improvements in infection control was 

deeply rooted in established organizational theories, 

particularly the Donabedian model of healthcare 

quality.6,11 Donabedian’s tripartite framework of 

Structure, Process, and Outcome asserted that 

rigorous structural foundations inevitably dictated the 

quality of clinical processes, which in turn generated 

favorable patient outcomes. The data derived from the 

interrupted time-series and pre-and-post studies in 

our analysis vividly illustrated this theoretical 

cascade. Hospital accreditation acted as an exogenous 

regulatory force that mandated structural 

modifications. Hospitals were compelled to establish 

dedicated committees, invest in isolation facilities, and 

procure adequate supplies of alcohol-based hand rub. 

These structural inputs directly modulated the 

process metrics, leading to the highly significant 

improvement in compliance indicators observed in our 

subgroup analysis (SMD = 0.58). Furthermore, the 

sustained nature of these improvements could be 

explained through institutional theory, which 
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describes how organizations adopted practices to 

secure legitimacy.12,19 Initially, hospitals might have 

engaged in coercive isomorphism, complying with 

standards merely to satisfy the external accrediting 

body and avoid regulatory penalization. However, the 

longitudinal data from studies tracking hospitals over 

sixty months or more indicated a shift toward 

normative isomorphism. Over extended periods, the 

stringent protocols mandated by accreditation became 

embedded within the institutional culture. The 

continuous requirement for internal audits, safety 

briefings, and mandatory staff education transitioned 

infection control from a peripheral administrative 

requirement into a core professional norm among 

healthcare workers. This cultural embedding was the 

critical mechanism that prevented the anticipated 

post-survey decay of compliance, detailed in Figure 2. 

A highly notable finding from our subgroup 

analysis was the discrepancy in effect sizes between 

process compliance (SMD = 0.58) and actual clinical 

outcome improvements (SMD = 0.42). While 

accreditation highly succeeded in compelling hospitals 

to implement policies, translating these process 

metrics into a direct, sustained reduction in complex 

clinical infections required a deep examination of the 

underlying pathophysiology of Healthcare-Associated 

Infections. The reduction of Central Line-Associated 

Bloodstream Infections, as documented in the 

longitudinal data by Halpin and colleagues, provided a 

clear instance of how accreditation-mandated 

processes interrupted pathophysiological 

pathways.13,17 The pathogenesis of these bloodstream 

infections primarily involved the extraluminal 

migration of skin flora along the external surface of the 

catheter, or intraluminal contamination resulting from 

improper handling of catheter hubs. Once 

microorganisms such as Staphylococcus aureus or 

Coagulase-Negative Staphylococci adhered to the 

polymeric surface of the intravascular device, they 

initiated the secretion of an extracellular polymeric 

substance. This substance formed a complex biofilm 

architecture that shielded the bacterial colony from 

both the host immune system and systemic 

antimicrobial agents.14,20 

Hospital accreditation standards explicitly required 

the implementation of evidence-based insertion 

bundles. These bundles mandated maximal sterile 

barrier precautions, the use of chlorhexidine 

gluconate for skin antisepsis, and the rigorous 

avoidance of the femoral vein for central venous 

access. By enforcing these processes, accreditation 

structurally minimized the bioburden of cutaneous 

microflora present at the insertion site, directly 

disrupting the initial phase of microbial adhesion and 

subsequent biofilm formation. The moderate but 

significant SMD of 0.42 for clinical outcomes proved 

that these procedural mandates translated into a 

quantifiable interruption of the infectious disease 

process. 

Similarly, the longitudinal reduction in the 

incidence density of multidrug-resistant organisms, 

particularly carbapenem-resistant Acinetobacter 

baumannii, underscored the relationship between 

hospital environment management and pathogen 

transmission dynamics.12,15 The pathophysiology of 

Acinetobacter infections was complicated by the 

organism's intrinsic and acquired resistance 

mechanisms, including the upregulation of efflux 

pumps, alterations in porin channels, and the 

production of potent metallo-beta-lactamases. 

Furthermore, Acinetobacter species possessed an 

exceptional ability to survive desiccation, allowing 

them to persist on inanimate hospital surfaces and 

fomites for extended periods.16 

Accreditation standards addressed this specific 

pathophysiological threat by enforcing stringent 

environmental cleaning protocols, optimizing 

ventilation systems in intensive care units, and 

mandating rigorous contact isolation precautions. The 

sustained implementation of these environmental 

controls reduced the ambient reservoir of the 

pathogen, thereby breaking the chain of transmission 

between the contaminated hospital environment, the 

hands of healthcare personnel, and the vulnerable 

patient. The data clearly demonstrated that when 

hospitals maintained the environmental and 
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antimicrobial stewardship standards required by 

accreditation bodies, the colonization pressure of 

highly resistant pathogens within the intensive care 

units was significantly diminished.17 

The difference in effect sizes between process and 

clinical outcomes highlighted the intricate biological 

reality of infectious diseases. While human behavior 

and structural compliance could be rapidly modified 

and sustained through administrative oversight, 

yielding a higher effect size, clinical outcomes were 

multifactorial.18 The ultimate manifestation of an 

infection was influenced by intrinsic patient factors, 

including immunosuppression, metabolic 

derangements, and the severity of the underlying 

illness, which accreditation standards could not 

entirely modify. Therefore, the moderate effect size for 

clinical outcomes accurately reflected the partial, 

albeit vital, role that environmental and procedural 

control played in the complex pathophysiology of 

hospital-acquired diseases. 

Addressing the specific concerns raised during the 

peer-review process, it is paramount to contextualize 

the role of leadership in sustaining these outcomes. 

The meta-analysis confirms that while accreditation 

initiates the improvement, leadership solidifies it. The 

risk of survey-driven behavior remains a potent threat 

to global health systems. If hospital management 

views accreditation purely as a periodic licensing 

hurdle rather than a framework for continuous quality 

improvement, compliance predictably drops in the 

years between survey cycles. To maintain the gains 

mapped in this meta-analysis, hospital administrators 

must foster an embedded patient safety culture. This 

involves empowering Infection Prevention and Control 

Nurses, allocating dedicated budgetary resources for 

continuous education, and utilizing localized, 

continuous dashboard monitoring independent of the 

external accreditor's timeline. True cultural 

transformation occurs when leadership transitions 

from a mindset of episodic compliance to a philosophy 

of sustained clinical excellence.19 

While this meta-analysis utilized rigorous 

longitudinal data, it is imperative to acknowledge the 

boundaries of observational health policy research. 

Observational longitudinal data cannot perfectly 

control for concurrent secular trends. Global 

advancements in medical technology, parallel public 

health campaigns regarding antimicrobial resistance, 

and general improvements in clinical training might 

have contributed to the observed improvements 

alongside the specific act of accreditation. 

Furthermore, moderate statistical heterogeneity was 

present. This was an unavoidable consequence of 

pooling distinct metrics across highly varied 

international health systems, ranging from well-

resourced facilities in Australia to developing 

healthcare infrastructures in rural Kenya.20 We 

addressed this through the rigorous application of a 

random-effects model and detailed subgroup analysis, 

ensuring the conclusions drawn were both statistically 

sound and clinically meaningful. 

 

5. Conclusion 

This systematic review and meta-analysis 

synthesized rigorous longitudinal data to conclusively 

demonstrate that hospital accreditation exerted a 

statistically significant, moderate, and sustained 

positive effect on Infection Prevention and Control 

outcomes. By analyzing time-series data, this study 

moved decisively beyond the cross-sectional debate, 

proving that accreditation effectively catalyzed long-

term improvements in structural compliance, hand 

hygiene practices, and the reduction of healthcare-

associated infections globally. 

The analysis revealed that accreditation functioned 

as a profound structural catalyst, firmly embedding 

quality standards into organizational behavior and 

directly interrupting the pathophysiological 

transmission pathways of multidrug-resistant 

pathogens. However, the distinction in effect sizes 

between process compliance and direct clinical 

outcomes emphasized the complex biological nature of 

nosocomial infections, highlighting that while 

administrative processes were highly responsive to 

external regulation, patient outcomes required a 

multifactorial clinical approach. Healthcare 
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institutions must view accreditation not as episodic 

regulatory hurdles, but as fundamental architectural 

blueprints for building a sustained culture of patient 

safety and continuous quality improvement. 
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