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ABSTRACT 

Background: Laboratory accreditation under ISO 15189 and national frameworks promises 

enhanced diagnostic reliability. However, the administrative consequences of accreditation 

implementation in resource-limited settings remain inadequately quantified. We sought to 

measure the true documentation burden imposed by accreditation systems on Indian medical 

laboratories. 

Methods: We conducted a fifteen-year longitudinal observational study (2010-2025) across 

86 NABL/CAP-accredited laboratories in 15 Indian states. Data collection included 

documentary analysis, financial records, performance metrics, and structured interviews with 

86 healthcare professionals. Primary outcomes were non-clinical staff growth, documentation 

volume, and pathologist time allocation. 

Results: Non-clinical administrative staff increased from 1.8 ± 0.6 FTE pre-accreditation to 

9.7 ± 2.1 FTE after eight or more years (p<0.001, Spearman's ρ=0.87). Documentation 
burden increased 300-400%, with medium-sized laboratories maintaining 2,800 ± 580 pages 

of controlled documentation requiring 640 ± 140 annual staff-hours for maintenance. 

Pathologists reported diverting 22-35% of working time to accreditation activities. A 

phenomenon we term "audit anxiety"—persistent vigilance focused on assessor satisfaction 

rather than clinical quality—was universally reported. Despite these investments, no 

correlation emerged between accreditation status and external quality assessment 

performance. 

Conclusions: Accreditation has generated substantial administrative expansion without 

demonstrable quality improvement. The documentation burden appears disproportionate to 

patient benefit, suggesting fundamental misalignment between procedural compliance and 

clinical outcomes. These findings warrant reconsideration of accreditation implementation 

strategies in healthcare systems with constrained human resources. 
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What This Study Adds 

What is already known on this topic: 

• Laboratory accreditation is promoted as essential for diagnostic quality 

• International studies suggest weak associations between accreditation and clinical 

outcomes 

• Administrative burden is acknowledged but rarely quantified systematically 

What this study adds: 

• First longitudinal quantification of accreditation's administrative footprint in Indian 

laboratories 

• Documents a 5-fold increase in non-clinical staff attributable to compliance 

requirements 

• Introduces "audit anxiety" as a measurable professional consequence 

• Demonstrates disconnect between documentation burden and quality improvement 

How this study might affect research, practice, or policy: 

• Calls for evidence-based evaluation of accreditation requirements before 

implementation 

• Suggests reorientation from process compliance toward outcome measurement 

• Provides baseline data for cost-effectiveness analysis of quality systems 

 

INTRODUCTION 

Laboratory medicine forms the foundation of modern clinical practice. Estimates suggest that 

70% of diagnostic and treatment decisions rely on laboratory data, making diagnostic 

accuracy a matter of profound consequence for patient welfare.1,2 It was this recognition that 

drove the global movement toward laboratory accreditation—a systematic framework 

promising standardization, competence verification, and continuous quality improvement.3 

In India, the National Accreditation Board for Testing and Calibration Laboratories (NABL), 

operating under the Quality Council of India, has championed ISO 15189 implementation 

since the late 1990s.4,5 The promise was compelling: international standards would elevate 

Indian laboratories to global benchmarks, protect patients from substandard testing, and 

create a culture of excellence. By 2024, over 1,100 medical laboratories held NABL 

accreditation, representing substantial investment in quality infrastructure.6 

Yet a disquieting pattern has emerged from practitioners' experience. Rather than laboratories 

becoming more focused on patient care, many appear consumed by documentation. Rather 

than pathologists engaging more deeply with clinical colleagues, they seem increasingly 

occupied with audit preparation. Rather than quality systems enabling excellence, they appear 

to have become ends in themselves. 

International literature hints at similar phenomena. Braithwaite and colleagues describe 

"ritual compliance" in hospital accreditation—organizations optimizing for appearance of 

compliance rather than substantive improvement.7 Greenfield and Braithwaite's systematic 

review found weak associations between certification and clinical outcomes.8 Flodgren et al.'s 

Cochrane review concluded that evidence for external inspection improving healthcare 

outcomes remains insufficient.9 
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What remains largely unmeasured, however, is the magnitude of administrative burden—the 

precise scale of human and financial resources diverted from clinical work to compliance 

activities. Without such measurement, debates about accreditation's value remain abstract. 

This study sought to provide concrete quantification. 

Objectives 

We aimed to: (1) quantify changes in non-clinical staffing attributable to accreditation, (2) 

measure documentation volume and maintenance burden, (3) assess pathologist time 

allocation to accreditation versus clinical activities, and (4) evaluate whether administrative 

investment correlates with measurable quality improvement. 

METHODS 

Study Design and Setting 

We conducted a longitudinal observational study employing mixed methods across fifteen 

years (January 2010 to December 2025). The study was situated within the Indian healthcare 

system, where laboratory services span a spectrum from single-pathologist operations to 

multi-location corporate networks, and where NABL accreditation has evolved from 

voluntary distinction to market expectation. 

Participants and Sampling 

We recruited 86 diagnostic laboratories through purposive sampling designed to capture 

diversity in size, geography, and accreditation duration. Inclusion criteria required: (1) NABL 

ISO 15189 or CAP accreditation held for at least three years, (2) operational continuity 

throughout the study period, and (3) willingness to provide access to internal documentation 

and financial records. We deliberately oversampled long-accredited facilities (>10 years) to 

capture longitudinal trends. 

Table 1. Laboratory Sample Characteristics (N=86) 

Characteristic n % 95% CI 
Accreditation Type 
  NABL/ISO 15189 only 74 86.0 77.3-92.0 
  CAP only 8 9.3 4.1-17.5 
  Dual accreditation 4 4.7 1.3-11.5 
Laboratory Size 
  Small (1-2 pathologists) 28 32.6 22.8-43.5 
  Medium (3-5 pathologists) 41 47.7 36.8-58.7 
  Large (>5 pathologists) 17 19.8 11.9-29.8 
Geographic Setting 
  Metropolitan (>4M population) 34 39.5 29.2-50.6 
  Urban (1-4M population) 38 44.2 33.6-55.2 
  Semi-urban/Rural (<1M) 14 16.3 9.2-25.8 
Duration of Accreditation 
  3-5 years 12 14.0 7.4-23.1 
  6-10 years 41 47.7 36.8-58.7 
  >10 years 33 38.4 28.1-49.5 

CI = Confidence Interval. Sample represents approximately 8% of total NABL-accredited medical laboratories 

in India. 

Data Collection 
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Data sources included: (1) Documentary analysis of accreditation audit reports, corrective 

action records, standard operating procedures (SOPs), quality manuals, and assessor 

observation reports; (2) Financial records capturing accreditation-related expenditures, 

compliance staffing costs, and consultancy fees; (3) Performance metrics from external 

quality assessment (EQA) programs, internal quality control data, and turnaround time 

records; and (4) Structured interviews with 47 pathologists, 19 laboratory managers, 8 

quality officers, and 12 former assessors. 

Outcome Measures 

Primary outcomes: (1) Non-clinical full-time equivalent (FTE) positions dedicated to 

documentation, audit preparation, and compliance management; (2) Total pages of controlled 

documentation; (3) Annual staff-hours for documentation maintenance; (4) Proportion of 

pathologist time allocated to accreditation activities. Secondary outcomes: EQA 

performance scores, documented error rates, and subjective experience of "audit anxiety." 

Statistical Analysis 

Continuous variables are presented as mean ± standard deviation or median (interquartile 

range) as appropriate. Trends over accreditation duration were assessed using Spearman's 

rank correlation. Group comparisons employed one-way ANOVA with post-hoc Tukey tests. 

Qualitative interview data underwent thematic analysis using the Braun and Clarke 

framework.10 Statistical significance was set at p<0.05. Analyses were performed using SPSS 

version 28. 

Ethical Considerations 

The study received ethics approval from the Institutional Review Committee. Written 

informed consent was obtained from all interview participants. Laboratory data were 

anonymized; no individual facility is identifiable in reported results. 

RESULTS 

The Administrative Expansion 

The most striking observation across all 86 laboratories was the exponential growth of non-

clinical administrative functions following accreditation. Before seeking accreditation, 

laboratories employed an average of 1.8 ± 0.6 FTE positions for general administrative 

functions. After eight or more years of accreditation, this figure had grown to 9.7 ± 2.1 

FTE—a five-fold increase (p<0.001). 

These positions—quality officers, document controllers, internal auditors, management 

representatives—perform no direct diagnostic functions. Their sole purpose is maintaining 

the accreditation apparatus. In contrast, comparable non-accredited laboratories operate with 

zero to two such positions. 

Figure 1. Non-Clinical Administrative Staff Growth Following Accreditation 

Non-Clinical Staff (FTE) per Laboratory Over Time 

                                                                              FTE 
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Before      Years 1-3    Years 4-7    Years 8+ 

(1.8±0.6)   (5.2±1.3)    (8.1±1.8)   (9.7±2.1) 

Spearman's ρ = 0.87, p < 0.001 for trend 

FTE = Full-Time Equivalent. Error bars represent standard deviation. Each bar represents mean across all 

laboratories in sample at that accreditation stage. 

Documentation Burden 

The sheer volume of documentation required to maintain accreditation defied initial 

expectations. In 42% of laboratories, paperwork increased between 300% and 400% 

following initial accreditation. A representative medium-sized laboratory maintained 247 

standard operating procedures, 89 work instructions, and 156 forms—totaling approximately 

2,800 pages of controlled documentation. 

But the burden extends beyond creation. Each document requires annual review, potential 

revision, approval signatures, distribution tracking, and obsolete version retrieval. For the 

laboratory described above, this maintenance consumed approximately 640 staff-hours 

annually—equivalent to four months of one person's full-time work, devoted entirely to paper 

management. 

Table 2. Documentation Burden Across Laboratory Sizes 

Laboratory Size SOPs (n) Work 

Instructions 

(n) 

Forms (n) Total Pages Annual Hours 

Small (n=28) 142 ± 31 54 ± 18 98 ± 22 1,840 ± 420 380 ± 95 
Medium (n=41) 247 ± 48 89 ± 24 156 ± 31 2,800 ± 580 640 ± 140 
Large (n=17) 384 ± 72 142 ± 35 227 ± 48 4,210 ± 820 1,020 ± 210 
p-value (ANOVA) <0.001 <0.001 <0.001 <0.001 <0.001 

SOP = Standard Operating Procedure. Values are mean ± SD. Annual hours represent staff time for document 

review, revision, and maintenance. 

Pathologist Time Allocation 

Perhaps most concerning was the diversion of pathologist time from clinical work. Across all 

interviews, pathologists reported spending 22-35% of their working hours on accreditation-
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related activities: document reviews, mock audits, assessor interactions, and corrective action 

implementation. 

As one senior pathologist described: "I trained for eight years to interpret slides and help 

clinicians. Now I spend a third of my day reviewing whether our forms have the correct 

version numbers." This sentiment—of clinical expertise subordinated to administrative 

compliance—was universal across our sample. 

Figure 2. Pathologist Time Allocation: Pre- vs. Post-Accreditation Comparison 

┌─────────────────────────────────────────────────────────────────────┐ 

│           PRE-ACCREDITATION              POST-ACCREDITATION         │ 
├─────────────────────────────────────────────────────────────────────┤ 
│  ┌─────────────────┐           ┌─────────────────┐                 │ 
│  │ Result Review   │           │ Result Review   │                 │ 
│  │     55%         │    →      │     38%         │                 │ 
│  └─────────────────┘           └─────────────────┘                 │ 
│  ┌─────────────────┐           ┌─────────────────┐                 │ 
│  │ Clinical Consult│           │ Clinical Consult│                 │ 
│  │     25%         │    →      │     18%         │                 │ 
│  └─────────────────┘           └─────────────────┘                 │ 
│  ┌─────────────────┐           ┌─────────────────┐                 │ 
│  │ Teaching/CME    │           │ Teaching/CME    │                 │ 
│  │     15%         │    →      │     10%         │                 │ 
│  └─────────────────┘           └─────────────────┘                 │ 
│  ┌─────────────────┐           ┌─────────────────────────────────┐ │ 
│  │ Administration  │           │ ACCREDITATION ACTIVITIES        │ │ 
│  │      5%         │    →      │         22-35%                  │ │ 
│  └─────────────────┘           │  • Document review (8%)         │ │ 
│                                │  • Mock audits (5%)             │ │ 
│                                │  • Assessor meetings (4%)       │ │ 
│                                │  • Corrective actions (5-8%)    │ │ 
│                                │  • Other admin (0-10%)          │ │ 
│                                └─────────────────────────────────┘ │ 
└─────────────────────────────────────────────────────────────────────┘ 

CME = Continuing Medical Education. Time allocation based on self-report from 47 pathologist interviews. 

Arrows indicate shift in proportional time allocation. 

The Audit Anxiety Phenomenon 

All interviewed pathologists and managers described what we have termed "audit anxiety"—
a persistent state of heightened vigilance focused on avoiding non-conformities during 

assessments rather than pursuing genuine quality improvement. 

This psychological burden manifested in characteristic ways. Laboratories maintained 

extensive preparations continuously, treating every day as potential assessment day. Staff 

reported chronic stress about documentation completeness. Several described the experience 

as "working for the assessor rather than the patient." 

One laboratory manager captured the paradox: "Before accreditation, we worried about 

whether our results were accurate. Now we worry about whether our documentation of 

accuracy is accurate. The documentation has become more important than what it 

documents." 

Quality Outcomes: The Missing Correlation 
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Given the substantial investment in administrative infrastructure, one might expect 

corresponding improvements in quality metrics. Our findings do not support this expectation. 

External quality assessment performance showed no correlation with accreditation duration 

or compliance intensity. Error rates declined modestly from 7.2 ± 2.8 per 10,000 tests pre-

accreditation to 6.5 ± 3.1 after eight or more years, but this change was not statistically 

significant (p=0.34). More striking, 54% of laboratories reported increased average 

turnaround times following accreditation, attributable to additional approval steps and 

documentation requirements. 

Table 3. Quality Metrics Before and After Accreditation 

Metric Pre-Accreditation Years 8+ Change p-value 
Error rate (per 10,000) 7.2 ± 2.8 6.5 ± 3.1 -9.7% 0.34 
EQA score (% acceptable) 92.4 ± 4.2 94.1 ± 3.8 +1.8% 0.18 
TAT (routine biochemistry, 

hrs) 
4.2 ± 1.1 5.8 ± 1.6 +38.1% <0.001 

Clinical consultation time 

(min/day) 
95 ± 32 68 ± 28 -28.4% <0.01 

EQA = External Quality Assessment. TAT = Turnaround Time. Values are mean ± SD. Significant changes 

(p<0.05) in bold indicate worse outcomes. 
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DISCUSSION 

Principal Findings 

This fifteen-year longitudinal study documents a substantial and previously unquantified 

consequence of laboratory accreditation: the growth of a parallel administrative apparatus 

that consumes significant human resources without demonstrating corresponding quality 

improvement. We found a five-fold increase in non-clinical staffing, 300-400% increases in 

documentation, 22-35% diversion of pathologist time from clinical activities, and universal 

"audit anxiety"—all without measurable improvement in diagnostic accuracy or external 

quality performance. 

The Documentation Paradox 

Our findings reveal what we term the "documentation paradox": the quality management 

system designed to ensure quality has become so burdensome that it may detract from the 

clinical activities that actually determine quality. A pathologist reviewing 20% fewer slides 

because of documentation demands may generate more diagnostic errors than one working in 

a less-documented but more clinically focused environment. 

This echoes Michael Power's concept of the "audit society," where verification rituals 

multiply without evidence of their effectiveness.11 The accreditation system appears to 

optimize for demonstrable process rather than demonstrable outcome—perhaps because 

processes are easier to assess than outcomes, even when outcomes are what actually matter. 

Figure 3. The Documentation Paradox: A Conceptual Framework 

INTENDED PATHWAY (Theory) 
┌──────────────┐    ┌──────────────┐    ┌──────────────┐    ┌──────────────┐ 
│Accreditation │ →  │Documentation │ →  │ Standardized │ →  │  Improved    │ 
│  Standards   │    │  of Quality  │    │  Processes   │    │  Outcomes    │ 
└──────────────┘    └──────────────┘    └──────────────┘    └──────────────┘ 

OBSERVED PATHWAY (Reality) 
┌──────────────┐    ┌──────────────┐    ┌──────────────┐    ┌──────────────┐ 
│Accreditation │ →  │Documentation │ →  │Administrative│ →  │  Unchanged   │ 
│  Standards   │    │    Burden    │    │  Expansion   │    │  Outcomes    │ 
└──────────────┘    └──────────────┘    └──────────────┘    └──────────────┘ 

                           │                    │ 
                           ▼                    ▼ 

                    ┌──────────────┐    ┌──────────────┐ 
                    │  Pathologist │    │   Clinical   │ 
                    │Time Diverted │    │Consult Reduced│ 
                    └──────────────┘    └──────────────┘ 

Framework illustrating divergence between intended accreditation pathway (documentation → standardization 
→ outcomes) and observed pathway (documentation → administrative expansion → unchanged outcomes with 
clinical time reduction). 

Comparison with International Literature 

Our findings align with a growing international consensus questioning accreditation's value 

proposition. Shaw's multi-country European study found that ISO certification explained little 

variance in quality management practices.12 Hinchcliff et al.'s narrative synthesis concluded 

that "the current evidence base for healthcare accreditation is limited."13 Mumford et al.'s 

systematic review asked directly: "What is the evidence that the benefits justify the costs?"—
and found it wanting.14 
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What our study adds is quantification of the magnitude of administrative burden in a specific 

setting. A five-fold increase in non-clinical staffing is not a marginal inefficiency—it 

represents substantial diversion of healthcare resources from patient care to compliance 

management. 

Implications for Healthcare Systems 

In resource-constrained healthcare systems like India's, the opportunity cost of administrative 

expansion is not abstract. Every rupee spent on document controllers is a rupee not spent on 

diagnostic equipment or clinical staff. Every hour a pathologist spends reviewing SOPs is an 

hour not spent on difficult diagnostic cases or clinical consultation. 

Furthermore, the 8-15% price increases documented in related work15 as laboratories recover 

accreditation costs ultimately burden patients—particularly in a healthcare system where over 

60% of expenditure is out-of-pocket.16 If these costs purchased demonstrated quality 

improvement, they might be justified. Our data suggest they do not. 

Limitations 

Several limitations warrant acknowledgment. First, our sample represents approximately 8% 

of accredited laboratories and may not capture the full diversity of experiences. Second, self-

reported time allocation is subject to recall bias, though we corroborated with objective 

measures where possible. Third, the observational design cannot establish causation—we 

cannot prove that accreditation caused the administrative expansion, only that they co-

occurred. Fourth, we studied accredited laboratories and cannot directly compare with never-

accredited facilities, limiting causal inference. Finally, our data come from a single country; 

generalizability to other settings requires further investigation. 

Toward Evidence-Based Accreditation 

Our findings do not argue against quality improvement—they argue against untested 

assumptions about how to achieve it. Before imposing documentation requirements, 

accrediting bodies should demonstrate that specific requirements produce specific patient 

benefits. Before mandating administrative infrastructure, they should show that the 

investment yields returns in diagnostic accuracy or patient outcomes. 

The pharmaceutical industry cannot market drugs without efficacy evidence. Perhaps quality 

systems should meet similar standards. As Donabedian observed decades ago, structure 

(infrastructure, processes) should link demonstrably to outcomes—not become an end in 

itself.17 

CONCLUSION 

Accreditation has generated a substantial administrative apparatus in Indian medical 

laboratories—a five-fold increase in non-clinical staff, hundreds of thousands of pages of 

documentation, and a quarter or more of pathologist time diverted from clinical work. Yet 

this investment shows no correlation with improved diagnostic performance. The 

documentation designed to ensure quality may be detracting from the clinical activities that 

actually determine quality. 

We do not suggest abandoning quality improvement. We suggest subjecting quality 

improvement methods themselves to the evidence standards they claim to champion. 
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Documentation is not quality. Compliance is not excellence. And bureaucracy, however well-

intentioned, is not care. 

The patients who fund this system through higher test prices deserve to know whether it 

serves them. Our data suggest it may not—at least not in proportion to its costs. 
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