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Abstract 

As a continuous improvement practice, Six Sigma has been accepted globally across the service industry. 

In the past one decade, the application and success of Six Sigma in healthcare services has been 

remarkable. Despite the fact that several papers on Six Sigma have appeared in the erstwhile literature 

related to healthcare operations, there is a dearth of field studies highlighting the application of Six Sigma 

in healthcare outsourced firms, in specific to healthcare payers that engage in a non-clinical setup. The 

aim of this paper is to explore the role of Six Sigma within the healthcare payer outsourced firms, where 

error-free delivery becomes critical.  The article contributes to the literature of Six Sigma in healthcare 

outsourcing highlighting how “Six Sigma as a methodology” could help reduce claims adjudication errors 

in a healthcare payer firm. The Six Sigma DMAIC project case study presented as part of the paper 

delivered a saving of USD 0.53 million and is a classic example of how Six Sigma can bring bottom-line 

impact to healthcare outsourced organizations. Managerial implications and lessons learned are discussed 

alongside the concluding notes. 

Keywords: Six Sigma; Healthcare; DMAIC; Case study; Business process outsourcing.  
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HEALTHCARE PAYER FIRM 

 

 

1. INTRODUCTION 

In the last one decade, several quality management strategies have been implemented in services sector. 

Amongst them, continuous improvement has been most popular due to its unique ability to deliver 

competitive advantage to firms (Butler et al., 2018; Douglas and Judge, 2001). A continuous improvement 

system is defined as the inter-related group of planned, organized and systematic processes of constant 

change across the organization (Jurburg et al., 2016; Aly and Mark, 1993). Six Sigma has been a successful 

continuous improvement practice for improving a company’s operational efficiency, raising its 

productivity, and lowering its costs (Linderman et al., 2003; Schroeder et al., 2008; Sunder, 2013). During 

the last two decades, Six Sigma has evolved from being a statistical problem-solving technique to become 

a management strategy and ultimately a refined continuous improvement philosophy (Sunder et al., 2018). 

Six Sigma not only focuses on reducing process variations and defects, but also encourages creating a goal-

oriented process thinking mind-set in organizations (Linderman et al., 2003). Being a pure service, the 

application of Six Sigma becomes important in healthcare, as the possibility of variance is naturally high 

in health services when compared to other process-driven industries. Both clinical and non-clinical 

processes in healthcare are equally important and appropriate for continuous improvement as they form 

part of the overall healthcare value chain (Everest Group, 2018). Further, globalization and the rapid growth 

of outsourcing in healthcare sector have created a compelling need for healthcare organizations to embark 

continuous improvement projects in firms, in order to realize higher quality and lower costs. Literature 

shows evidence of application of Six Sigma in healthcare sector (Lazarus and Stamps, 2003; Feng and 

Manuel, 2008; DelliFraine et al., 2010; Liberatore, 2013; Mason et al., 2015; Antony et al., 2018). However, 

in the extant literature reviewed, there is perhaps no single study that highlighted the application of Six 

Sigma in healthcare payer segment, especially in the area of claims management even though it constitutes 

to 58% of the healthcare BPO value chain (Everest Group, 2018). Taking this as a valuable opportunity, 

this paper aims at highlighting how Six Sigma can bring bottom-line impact in a healthcare payer 

outsourced firm by delivering tangible results alongside instilling process thinking mindset amongst the 

employees. 
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For the benefit of readers, the paper is organized as follows. Following this introduction, an overview of 

healthcare process outsourcing is presented with associated justifications that determine the contextual and 

the conceptual scope of this paper. Section-3 presents an overview of Six Sigma, followed by Section-4 

with methodological details of the case study methodology adapted in the paper. The is followed by a real-

time case study, presented in Section-5. Section-6 highlights the managerial implications and lessons 

learned from this paper, and the paper ends with Section-7, limitations, future research directions and 

conclusions.  

 

2. HEALTHCARE PROCESS OUTSOURCING – AN OVERVIEW 

Business Process Outsourcing (BPO) involves contracting the operations and responsibilities for a few 

specific business processes from a parent organization to an offshore service provider (typically third-party 

service providers). It can be defined as ‘an organization entering into a contract with another organization 

to operate and manage one or more of its business processes’ (Sharma, 2004). A commonly used term 

“offshoring” is a type of outsourcing when parent companies hire overseas third-party service providers, or 

transfer work to the same company located in another country (Crogan and Evans, 2006). An overview of 

operations strategy literature shows a theoretical evolution from transactional cost-analysis (Coase, 1988; 

Hajli et al., 2015) and agency theory (Eisenhardt, 1989; Walker et al., 2015) to a resource-based view 

(Bromiley and Rau, 2016), which supported outsourcing non-critical activities to emerging countries, 

keeping critical activities internal to the parent organization (Peisch, 1995; Quinn and Hilmer, 1994; 

Prahalad and Hamel, 1990). Several non-critical activities in departments like finance and accounting, 

payroll services, customer care services, human resources operations are commonly outsourced in firms. 

More recently, the transformational view (Linder, 2004; Burnett, 2016), places outsourcing as a strategic 

resource that enables a redesign of organizational value chain (Schneller and Smeltzer, 2006; Turkulainen 

and Bals, 2016).  

However, in terms of business process outsourcing, healthcare has been relatively a recent player. Although, 

the extension of outsourcing decisions from nonclinical to clinical activities occurred in the healthcare 

sector later than in other sectors, the phenomenon took a global scale with many reported cases – from 

medical transcription to medical tourism (Guimarães and de Carvalho, 2011). The primary reason why 

healthcare payers outsource is to gain cost-arbitrage across geographies in managing their operations. 

Literature points to several other key drivers for outsourcing in healthcare, namely, cost reduction, 

efficiency generation through process improvements, risk mitigation, adapting to quick changes without 

endanger internal resources, and value stream redefining, etc., (Bhattacharya et al., 2003; Lorence and 

Spink, 2004; Yang and Huang, 2002; Solakivi et al., 2013). According to a recent survey by Everest Group 



 
 

5 
 

Information Classification: General 

(2018), the healthcare payer outsourcing market in the US generates a yearly revenue of about 12.9 billion 

USD.  

In the last two decades, there has been a significant growth in the healthcare process outsourcing (Parmar, 

2015; Smith and Forgione, 2007). Healthcare payers from developed countries like the USA and UK have 

outsourced to developing countries such as India, Philippines, Brazil, Sri Lanka, etc.  Research conducted 

by the World Bank indicates that healthcare costs are significantly higher in the US than other countries 

(Mattoo and Rathindran, 2005; World Bank, 2018). About 75% of the US hospitals have at least one such 

outsourced function (Stockamp, 2006; Lee, 2017).  A few of such hospitals with healthcare payer tie-ups 

include the Johns Hopkins Hospital in Baltimore, Mayo Clinic in New York, etc., (McCallum and Jacoby, 

2007). Moreover, group purchasing organizations service 97% of US hospitals that outsource procurement 

(Neil, 2005; Selviaridis, 2016). Similarly, in the UK, the National Health Service (NHS) system underwent 

considerable changes throughout the past decades, which opened the market for the private hospitals, and 

thence and spreading of outsourcing practices (McPake and Mills, 2000; NHS Supply Chain, 2016; 

Selviaridis, 2016).  

AT. Kearney, a leading global management consulting firm in 2016 released its analysis on the outsourcing 

destinations based on a location index calculated using three important attributes—financial attractiveness, 

talent availability and business environment. India remains the top player in the outsourcing field. The 

country scores highly in terms of financial attractiveness and has a strong skills base. Though it scores 

relatively low on the business environment, India tops the ranking list with a location index of 6.96. This is 

due to these favorable conditions provided by the country: lower production and transport costs compared 

to most other Member States of the European Union; low corporate tax; low-rent office space, Internet 

access with excellent quality and high-performance speed; a highly skilled workforce with good language 

skills (Dimitrova et al., 2015).  Figure-1 shows a summary of this global outsourcing destinations analysis.  

 

Figure-1: Global outsourcing destinations (Source: A.T. Kearney, 2016) 

From an outsourcing perspective, the healthcare sector could be classified into two major segments, viz., 

healthcare providers and healthcare payers.  Healthcare providers are generally facilities or hospitals that 

offer medical services, whereas healthcare payers are organizations which take care of financial and 

operational aspects like insurance plans, provider networks, etc. (Hadker et al., 2010). An overview of 

previous research shows that a significant amount of healthcare outsourcing is dominated by healthcare 

payers than providers (Porter and Teisberg, 2006). An overview of the healthcare payer value chain shows 

five important functions, viz., product development and business acquisition (PDBA), member 
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management, provider management, care management and claims management (E&Y report, 2018). A 

summary of these functions is shown in Figure-2. However, not all these functions are generally outsourced. 

According to a global survey conducted by the Everest Group (2018), the most outsourced function amongst 

the five healthcare payer functions is claims management, which constitutes to about 58% of the healthcare 

payer segment of the healthcare outsourcing market. Claims management involves services such as initial 

claims processing, investigation of claims to detect discrepancies and aberrant billing behaviors, claim 

disbursements, fraud detection to reveal suspicious providers and policy holders, and claims litigation, 

recovery and subrogation. Figure-2 shows an overview of healthcare payer value chain and functional split 

of its outsourcing proportion, in general.  In line with the above discussions, this study is scoped specifically 

to the claims’ management function, of a US based healthcare payer organization that has outsourced its 

operations to its Indian offshore center.  

 

Figure-2: Healthcare payer value chain: key functional split and outsourced proportion 
(Source: E&Y report, 2018) 

 

Though healthcare payer firms outsource their functions for cost-arbitrage, it is important to note that cost-

arbitrage is only one of several concerns when it comes to whether or not to outsource a business practice. 

The increased efficiency and its associated cost-savings/cost-avoidance provided by the outsourced centers 

can lead to impressive gains in payments and reductions in the time it takes to process them, which then 

has a positive impact on profitability. According to Parmar (2015), quality of the services provided by the 

outsourced operations is critical and if ignored, this could lead to approximately 20 percent of extra costs 

due to errors and their associated rework, in-line with BPO market benchmarks. For this purpose, he 

recommends focused monitoring of key performance indicators (KPIs) and their quality improvement. This 

is in line with the research findings of Gray et al., (2009) who claimed that competitive priority placed on 

cost plays an integral role in outsourcing decisions, alongside their associated quality priorities. Even 

before, the seminal works of Feigenbaum (1956) and Crosby (1979) highlighted about the costs associated 

with the poor quality, and how organizations end up paying as high as 40 percent of total operations costs 

due to non-conformance to quality. Grover et al., (1996) emphasized the importance of service quality at 

outsourced offshore centers, as it enables long-term business relationships with the on-shore (parent) 

organizations.  Hence, it becomes essential for the outsourced centers to keep up their quality of delivery 

with error-free outputs, meeting and exceeding the targets set in the contracts or service level agreements1.  

 
1 Service level agreement is a commonly used term for a contract in the context of services outsourcing. 
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As outsourcing is becoming more as a requirement for quality-based business services, it is essential to 

manage outsourced centers through application of quality management practices like Six Sigma, not only 

for the gaining efficiency benefits and associated cost avoidance, but also to provide defect-free services to 

the customers. Six Sigma is an effective approach to manage outsourced operations in order to meet the 

needs of the customers (Agarwal and Bajaj, 2008).  

 

3. SIX SIGMA IN HEALTHCARE 

Six Sigma is a structured continuous improvement method characterized by its customer-driven approach, 

based on careful analysis of quantitative data, with a priority on cost reduction (Bisgaard and Freiesleben, 

2004). It was originally developed by Motorola Inc., and later adopted by several reputed firms like General 

electric, Honeywell, etc. (Breyfogle, 1999; Harry, 1997). Six Sigma not only helps to keep up the quality 

standards of delivery, which is of utmost importance in the BPO market, but also helps in producing bottom-

line impact in organizations (de Koning eta l., 2008). Adopting the goal of Six Sigma quality means setting 

tolerance levels for the defective products or services at high levels, such that fewer than 3.4 defects occur 

per million opportunities. In other words, Six Sigma quality means 99.9997% of productive yield 

(compared to 93.3% yield that a three-sigma process could generate) (Sheehy et al., 2002).  Merely setting 

a goal of reducing defects to 3.4 per million opportunities does not guarantee that it will be achieved. 

However, Six Sigma as a methodology provides such a platform for the continuous improvement journey. 

Several Six Sigma projects when performed on the same KPI in a process, continually improves it to reach 

at a Six Sigma quality over a period (Sreedharan and Sunder, 2018). This could be a possible reason why 

several operations scholars described Six Sigma more as a methodology for continuous improvement, that 

merely as a statistic representing 3.4 defects per million opportunities. As a methodology, it recommends 

two roadmaps for continuous improvement projects – DMAIC and DMADV.  DMAIC (“Define, Measure, 

Analyze, Improve and Control”) roadmap is generally used to reduce process defects and variation by 

making improvements or enhancements over the existing process. However, the critics of Six Sigma often 

claim DMAIC as not fundamentally different from those of other quality movements (Senapati 2004). 

DMADV methodology stands for “Define, Measure, Analyze, Design and Verify”, is used to help designing 

or redesigning the processes (Baril et al., 2011).  

Harry (1998) advocated Six Sigma approach by claiming its relevance and applicability in services as in 

manufacturing. Further, several case studies have been published to endorse the application of Six Sigma 

in services that include health care, construction, banking and financial services, customer relations, public 

utilities, procurement, education, order processing, airlines, and even the government and non-for-profits 

(Sunder and Antony, 2015; Sunder, 2016a). The first healthcare organization to implement Six Sigma was 
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Commonwealth Health Corporation in partnership with General Electric (Thomerson, 2001), and realized 

improvements worth 1.2 million USD.  Mount Carmel, a three-hospital system in Ohio began their Six 

Sigma journey in 2000, by training their non-clinical staff in Six Sigma methods, which has led to a 

significant improvement in their financial performance due to cost reductions (Lazarus and Stamps, 2002). 

A few other successful implementations of Six Sigma in healthcare include examples like Charleston Area 

Medical Center in Virgina (USA), Thibodaux Regional Medical Center in Louisiana (USA), Red Cross 

Hospital in Beverwijk (Netherlands), NHS (England), etc., (Van Den Heuvel et al, 2005). 

An overview of academic literature shows scholarly interest on healthcare operational excellence (Antony 

et al., 2018; Villarreal et al., 2018; Dehem and Bamford, 2017; D’Andreamatteo, 2015; Waring and Bishop, 

2012). Many healthcare firms are beginning to use Six Sigma approach to improve patients’ satisfaction 

(Lazarus and Stamps, 2003). Martin and McLennan (2005) found that Six Sigma was the most common 

approach among 18.5% of the healthcare players, followed closely by Lean management approach (13.3%). 

However, in a study conducted by Proudlove et al., (2008) Lean and its synergy with Six Sigma has been 

evaluated to be more successful in the context of NHS. Even recently, Antony et al., (2019) endorsed such 

a synergy in the context of healthcare. Similarly, Feng and Manuel (2008), surveyed healthcare firms and 

noted that 15 from 56 respondent organizations practiced Six Sigma as full-blown deployments. Another 

study by Antony et al., (2007) presented evidence of financial savings from ten healthcare organizations. 

DelliFraine et al. (2010) presented a literature review on continuous improvement approaches in healthcare 

and concluded that 26 of 34 studies endorsed Six Sigma approach. Revere et al. (2004) presented non-

clinical Six Sigma applications, while Gras and Philippe (2007) studied Six Sigma applications in clinical 

activities in healthcare services. Another such study by Liberatore (2013) highlighted applications related 

to inpatient areas — admission, discharge, medication administration, operating room, cardiac and intensive 

care, with approximately 42 % of the applications have “error rate” as their driving metric. Another recent 

study by Antony et al., (2018) concluded that Six Sigma applications in healthcare have been focused on 

the entire hospital with no real focus on a particular department or function. 

Even though several papers on Six Sigma have appeared in the erstwhile literature related to healthcare, 

there are no studies found highlighting the application of Six Sigma in healthcare BPOs, in specific to health 

care payers, that engage a non-clinical setup. Since healthcare payer market constitutes to a significant share 

of the healthcare BPO market, it justifies a strong need to explore this area.  Hence, this paper aims to: 

a) Explore the applicability of Six Sigma methodology in a healthcare payer firm that has outsourced its 

operations to India; 

b) Subsequently, present managerial implications and lessons learned from the Six Sigma application in a 

non-clinical set-up of a healthcare BPO, as a resource for practitioners. 
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4. METHODOLOGY 

To cater this understanding to academicians, and corporate professionals in healthcare sector, a case study 

is used to present the organizational views of Six Sigma in an outsourced center of a healthcare payer firm. 

The case study helps the readers to understand the experiences of using Six Sigma for reducing errors in 

the claims processing function. Associated managerial implications and lessons learned are presented as 

part of this paper.  

According to Eisenhardt and Graebner (2007), reflection and comparison with existing theory in real-time 

settings can help in bringing the objectivity to the research process. In this study, a real-time problem of 

claims adjudication errors is examined using Six Sigma DMAIC approach to resolve an organizational 

problem and make appropriate observations in a healthcare payer firm. This approach encourages reflective, 

practitioner-based insights and inputs which could reveal outcomes and associated lessons learned of the 

investigation. According to Yin (2003), a case study method is used to illuminate a particular situation, to 

get a close in-depth and first-hand understanding of it. The advantage of the case study method is it helps 

to make direct observations and collect data in natural settings, compared to relying on the derived data 

(Bromley, 1986, p. 23). The unit of analysis in a case study is the phenomenon under study and deciding 

this unit appropriately is central to a research study (Lee, 1999).  In a single-case study methodology, the 

case involves detailed and intensive analysis of one case – a single organization, a single location or a single 

event (Bryman and Bell, 2006). The extent to which generality can be claimed from a single case study is 

limited, but by documenting case experiences in the light of existing literature, each case adds to the sum 

of knowledge available for future practitioners and researchers (Sunder and Antony, 2015). The case study 

methodology is chosen over other research methodologies due to the following reasons (Merriam, 2009; 

Sunder and Mahalingam, 2018). First, research methods like ‘case study’ offer flexibility in design through 

mixed methods (both qualitative and quantitative) and application which are more sensitive to the 

complexities of organizational phenomena, and hence becomes relevant for studying Six Sigma 

implementations (Krueger et al., 2014). Second, case study offers a means of investigating complex and 

critical functions of the value chain. Third, case study has proven particularly useful for studying evaluating 

programs like Six Sigma (Zhang et al., 2015; Vinodh et al., 2014). 

Firstly, we approached a healthcare outsourced firm with a proposal letter. The proposal letter comprised 

of a brief background about Six Sigma methodology and success stories in healthcare and BPO sectors. 

The proposal highlighted the success of Six Sigma deployment in non-clinal setups gathered via online 

practitioner literature. A brief background of the first author, who is a practicing Six Sigma Master Black 

Belt, was attached in the annexure of the proposal. Permission to undertake Six Sigma project case study 
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operational process improvements was sought via email from the Head of Operations of a healthcare 

outsources firm in India.  

As part of the case study, DMAIC problem solving roadmap is used. According to Thomas et al., (2008), 

DMAIC approach is considered as the most effective for implementation of Six Sigma in organizational 

context for continuous improvement. Moreover, Six Sigma DMAIC is the most successful methodology 

for conducting continuous improvements, specifically in services (Hayler and Nichols 2006; Stusnick 

2005).  Accordingly, the main phases of the DMAIC approach are (Sunder, 2016a): 

(1) Define – What is the problem? Does it exist?  

(2) Measure – How is the process measured? How is it performing? 

(3) Analyze – What are the most important causes of defects? 

(4) Improve – How do we remove the causes of the defects? 

(5) Control – How can we maintain the improvements? 

The case study was executed over an eight-month period, including the “Control” phase where 

improvements were monitored. The formal closure of the project was signed-off by the respective top-

management personnel after acknowledging the tangible business benefits. Various project management 

tools like project charter, process mapping, fish-bone analysis and control plan were used. Additionally, 

data analysis tools like Gage R-R (measurement system analysis), binomial process capability, statistical 

tests (proportion tests, chi-square tests), graphical tests (pareto analysis), control charts are used for 

diagnosing and resolving the set organizational problem.  Microsoft Excel is used to collate required data 

and perform basic analysis. Minitab, a statistical software is used for graphical and statistical analysis.  

 

5. CASE STUDY 

Background: A large US based healthcare payer firm has its back-office operations offshored to their 

outsourced center at India. With a staff count of approximately 1200 full time employees, the operations 

center handles some key processes that include data entry, claims adjudication, payments, call center 

operations, and reconciliation. One of the chief aims of offshoring is to realize the cost arbitration benefits 

in the Indian market. However, this is not at a cost of quality delivery to the clients.  Hence, quality and 

responsiveness targets have been established in the service level agreements and the performance is 

monitored periodically. The value chain of the operations begins when the claimants submit their medical 

claims along with the supporting documents. The supporting documents include doctor’s prescriptions, 

discharge summaries, surgical diagnosis, medical bills, special diagnosis like X-rays, scan reports, etc.  The 

received claims reach the outsourced center as scanned images.  The relevant data from these scanned 
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images is entered into the firm’s inhouse database through a manual data entry process.  Then, claims are 

checked for correctness and relevancy based on the respective medical plans and then a payment decision 

is made for eligible claimants.  

Claims adjudication is a critical process of validating claims and associated claimant’s information towards 

making accurate payments. The outsourced center adjudicates around 312,000 claims annually and 

subsequent payments are made for the eligible claims.  Any errors that occur at the adjudication stage could 

lead to wrong payments or denials that affect the reputation of the firm.  In some cases, even after making 

a right adjudication decision, errors happen at the payments stage. Over-payment errors lead to cost 

implications and under-payment errors have reputational risk to the firm.  It was observed that 4898 

adjudication errors have occurred in the last one year. The offshore center’s management team is concerned 

about this, realizing that they process approximately 1.5 claims incorrectly out of every 100 claims. Further, 

it was noticed that 979 claims have incurred over-payments leading to a loss of >0.5 million USD per year. 

These errors were not noticed by the onshore clients at the US office, as the adjudication error is not 

captured as part of the service level agreement monitoring report.  The management team after looking at 

the problem from a strategic perspective strongly felt that the root cause of the problem needs to be 

understood in order to find a robust fix. The improvement on the adjudication error percentage metric would 

impact the customer experience and client satisfaction, alongside providing direct bottom-line benefits. 

Define: A middle level manager with Six Sigma skill set at black belt level was approached by the 

management to take this business case as an opportunity for improvement, assigning as a project leader.  

The management team decided to reduce the error percentage from current 1.5% to 0.8% (striving towards 

0%) in a time frame of eight months and thus the target of the project has been arrived. The project followed 

Six Sigma DMAIC methodology for process improvement. A project charter was framed by the project 

leader that included a more precise background of the problem, associated goal, and an operational 

definition of the project metric. The project charter was submitted to the offshore center’s senior 

management team for their consensus to kick-start the project. A cross function project team was formed 

with assigned roles and responsibilities to execute the project as per the DMAIC methodology. A detailed 

project charter is presented in Table – 1. 

 

Table-1: Project Charter 

 



 
 

12 
 

Information Classification: General 

The project team then observed the process in great detail. A process mapping exercise was performed 

subsequently by using swim-lane method (Richards, 2010). Sequence of steps at outsourced center and 

onshore headquarters were documented. A deeper look at the process map (see Figure-3), reveals seven 

decision making steps and a few hand-offs between the two entitles viz., onshore and offshore bifurcations 

of the process.  Hence the process was studied considering its complexity (determined through decision 

making steps and hand-offs) ((Richards, 2010). The benefit of using the swim-lane process map is that the 

stakeholders who may not have complete knowledge of the process will be able to quickly identify the 

factors responsible for each activity through this way of depicting the process. 

 

Figure-3: Swim-lane process map 

 

Measure:  

Measurement System Analysis (MSA) is then performed using Gage R-R tool. This is performed to check 

whether the measurement system of the data is adequate for further data collection and analysis or not (Chen 

and Lyu, 2009). From the process mapping it is evident that a key decision to approve a claim depends on 

determining a right settlement amount of the respective claim. Hence MSA is performed on the ability of 

the processors to decide on paying the claims submitted or denying them after comparing claims to the 

benefit or coverage requirements. As presented in the Figure-4, a sample of 15 appraisers who process the 

claims for payment decision were studied across seven types of claims in two trails each. Based on the data 

collected through this exercise, MSA was performed using Minitab (a statistical software). The 

Reproducibility, Repeatability, and Accuracy of the measurement system are found to be 42.86, 80 and 

73.33% respectively. The overall gauge score (minimum value of Repeatability, Reproducibility and 

Accuracy) is inferred as 42.86%. Hence the current measurement system is not considered adequate to 

collect data and hence requires improvements.  

 

Figure-4: Gage R-R study for attribute data 

  

In order to improve the measurement system, the following are implemented. 

• Check list has been created in collaboration with the clients at onshore operations, and the same 

has been shared with the outsourced adjudication team. Orientation sessions about the usage of the 
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check list have been conducted. Further, a cheat sheet (a print of check list displayed at their office 

desks) has been deployed at every appraiser’s desk location. 

• A new training has been introduced for adjudication team members on different medical plan types, 

supporting documents required for different plans and exclusion of benefits for different plans. This 

is further proposed to be a recurring monthly activity. 

• Streamline and revamp the error tracking process. 

Post implementing the improvements to the measurement system, MSA is performed again. The 

repeatability, reproducibility and accuracy scores post improvement were found to be 92, 81 and 89% 

respectively. The overall gauge score is found to be 81% and hence it is concluded that the measurement 

system is now adequate enough to collect the required data. Data collection plan is then rolled out to the 

outsourced operations team in order to collect data on error percentages. Binomial process capability 

analysis was performed on the data with 95% confidence level (Figure-5). Binomial process capability 

technique is used here as the process outcome is binary (error or no error) and measured as percentage 

defective items. It is a commonly used capability analysis technique to determine whether the percentage 

of defective items meets customer requirements (Sunder, 2016a). 

The following observations are made from the binomial process capability analysis. 

• The P chart indicate that since all the data points are falling within the control limits, the 

adjudication process is considered to be stable. 

• The chart of cumulative % defect shows that the estimate of the overall defective rate appears to 

be settling down around 1.52%. 

• The rate of defectives doesn’t appear to be much affected by the sample size. 

• The process sigma (Z) is 2.16, and hence the short-term sigma is 3.66 (ie 2.16 + 1.5 shift) 

 

Figure-5: Binomial Process capability (at Measure Phase) 

 

The process capability analysis further reinforced the need to improve the error percentage metric for 

process improvement. 

Analyze: An overview of the baseline data (past one-year error log) revealed that there exist different strata 

of errors. A stratification analysis of error categories is then performed using Pareto Analysis on error types, 

a summary of the same is presented in Figures-6.  It was concluded from the Pareto Analysis that 80% of 
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the errors committed are among the top seven categories, viz., ‘Attachment’, ‘Claim status’, ‘Payment 

mode’, ‘Date of service’, ‘Account type’, ‘Adjudication system’ and ‘Beneficiary’.  

 

Figure-6: Pareto Analysis 

 

The cross functional stakeholders were then called upon a brain-storming session, to understand the root 

causes of the problem. The results from the Pareto Analysis were presented to the stakeholders’ group, and 

the session was facilitated to explore the root causes of the top seven categories of errors. The ideas 

collected in the brain-storming session were then categorized using cause and effect diagram into four 

categories – System, Material, Process and Appraisers (Figure-7).  

 

Figure-7: Cause-Effect diagram for categorization of the causes 

 

Then, a subjective ranking method is used to prioritize the identified causes (Moro et al., 2008). The 

possible causes generated through brainstorming are rated by a team of experts. These experts are part of 

the claims processing team with an average tenure of 8 years. The rating is done as 0 (No significance), 1 

(A little significance), 3 (May be significant) and 9 (Highly significant). Once the entire team of experts 

rated the probable causes, they are grouped and ranked. An overview of this subjective ranking is presented 

in Figure-8. 

 

Figure-8: Subjective Ranking Summary 

 

Hypothesis testing and other analysis techniques from the Six Sigma toolkit were applied on the causes 

identified in the brainstorming session. The below table (see Table-2) summarizes the inferences arrived 

from the analyze phase of the project. All tests were performed with 95% confidence level. 

 

Table-2: Causes of the problem with validation 
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Improve and Control: Post analyzing the data using the Six Sigma tool kit, another brainstorming session 

was conducted with the project team. The theme of the brainstorming this time is to ideate for solutions to 

solve the adjudication errors problem. The project manager called in for stakeholders from respective teams 

and explained them the causes of the problem that resulted from the Analyze Phase of the project. The 

participants were then encouraged to ideate for solutions to eradicate the root causes, to reduce the error 

percentage. An overview of the selected ideas for improvement are presented in Table-3.  

Each improvement item is further extended with a control plan to sustain the improvements. Offshore 

center management has provided the required support to implement the changes. An overview of control 

plan for each improvement item is shown in Table-3. 

 

Table-3: Improvements and Controls 

 

The implementation of the above solutions alongside their respective controls were completed within 12 

weeks from the approval of the management team. The process was then monitored for another 15 weeks 

to observe the impact of these changes towards resolution of the errors problem. Significant reduction in 

the error % was observed during this period, which was supervised using a p-chart. The post-improvement 

process capability was then determined using the sigma value calculation. Binomial process capability 

study is performed on the data collected post implementing the above-mentioned changes and associated 

controls. As shown in the Figure-9, the error percentage has reduced to 0.12% post improvement. The p-

chart indicates that, since all the data points are falling within the control limits, the improved process is 

considered to be stable. The chart of ‘cumulative percentage defects’ shows that the estimate of the overall 

defective rate appears to be settling down around 0.12%. The process Z is 3.02, and hence the short-term 

sigma is 4.52 (i.e., 3.02 + 1.5 shift), which was observed as sustaining over the ‘Control phase’ of the 

project.  Thus, it could be concluded that the Six Sigma DMAIC project has successfully reduced the error 

percentage from 1.5% to 0.12% as per the scheduled 8 months period. As noted by the scholars of Six 

Sigma, it is not merely a 1.38% improvement (as a mathematical difference), rather the claim processing 

defects have reduced from 4898 to approximately 375, where each defect leads to a significant monetary 

loss for the firm (due to over-payments), alongside affecting its reputation (due to under-payments). Figure-

10 represents a comparative view of before vs after improvement in the form of a control chart. The project 

savings were documented as USD 0.53 million per year.  Alongside the monetary benefit, end-customers’ 

complaints reduced significantly for the healthcare firm to as less as 0.12%. Further, the appraisers 

expressed a great deal of satisfaction at their work, as their process outcomes have shown almost no defects. 
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In fact, this sentiment was reflected in an employee engagement survey in which both the staff members 

who participated in the Six Sigma project and the associated process appraisers have expressed their 

satisfaction level of 94%. Several respondents from the claims-management team have mentioned Six 

Sigma project as their primary reason for satisfaction that year, in response to an open-ended question – 

“What is your primary reason for satisfaction, in the past one year?” 

The project closure and the success were communicated to all the stakeholders (Sunder, 2016b). Lessons 

learned from the project and the DMAIC approach were documented and circulated to the concerned parties 

via email. A few of the on-shore stakeholders while examining the project document, provided positive 

feedback about such an initiative that contributed for the reduction of adjudication errors. Further, this 

project received special appreciation from the senior management of the outsourced center, and the project 

manager and the project team were recognized in a leadership meeting. The management have decided to 

conduct another such Six Sigma project in the same process in order to further reduce the defects percentage 

to zero. This shows the cultural impact of continuous improvement that Six Sigma could imbibe in an 

organization. 

 

Figure-9: Binomial Process capability (at Control Phase) 

 

Figure-10: Before vs After Six Sigma Implementation  

 

6. MANAGERIAL IMPLICATIONS AND LESSONS LEARNED 

The case study presented as part of this paper has not only solved a burning problem of reducing the claim 

processing errors at a healthcare payer firm, but also showed the power of Six Sigma DAMIC methodology 

in imbibing continuous improvement mindset in healthcare operations. The case study clearly demonstrates 

why 3-sigma quality is not good for an organization, though it is equivalent to 93.3% yield. In the above 

case, it is evident from the process capability performed at the Measure Phase that the defect rate is 1.5%, 

which appears, by its first look to be a small number. However, in business sense, it translates into 4898 

incorrect payments, leading to a loss of about 0.5million USD per year. By improving the process sigma 

value from 3.66 to 4.52 through various improvements that solved the root causes of the problem, the 

DMAIC methodology helped solve the claims processing errors. The bottom-line impact that Six Sigma 

methodology could create in healthcare BPO is hence confirmed. Several such Six Sigma projects when 

performed at the healthcare payer firms, not only improve the associated KPIs, but also contributes to the 
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betterment of respective economies due to the cost savings and efficiency benefits it could deliver. It helps 

keeping the defects at the lowest order, so that the cost-of non-conformance could be avoided. Walter A. 

Shewhart, a famous quality management guru called this phenomenon as the “economic cost of quality”, 

which generates multi-fold damage to the firm at occurrence of every defect, if not arrested through process 

improvements, and thus Six Sigma plays a pivotal role. A few other implications for managers from the 

above case study are presented below. 

• Effective time management: Implementing Six Sigma in a business unit helps staff members to manage 

their time effectively. This results in an efficient and productive workplace. The project charter 

demands specific, measurable, achievable, realistic and time-bound goals for the Six Sigma projects. 

Further, in the above case study, the project metric i.e., error reduction in claims processing not only 

reduced the defect rate that is often considered as a customer concern, but also reduced the time taken 

to rework on the errors and associated costs involved. This aspect of time management becomes an 

essential criterion in the healthcare as making timely and accurate payments to the affected patients is 

critical.  

• Staff learning and satisfaction: Six Sigma contributes to employee learning process, and further to 

employee satisfaction. In the above case study, it was evident that the Six Sigma project that was 

executed was a team project where several employee groups have had opportunities to participate. From 

data collection to ideation, employee participation has been a key element throughout the Six Sigma 

project. Further, the annual employee survey that reflected Six Sigma as a primary source of motivation 

of staff, is a testimonial for its capability to serve as a strategy for employee satisfaction 

• Bottom-line impact: Every project by definition has a goal and measure of success that needs to be 

achieved within a defined timeframe. Six Sigma projects not only achieve the desired outcomes of the 

project with a timebound delivery, but also are capable to deliver on a tangible business impact. Having 

cost savings and quality improvements at process level have significant impact on BPO operations, and 

hence Six Sigma helps in achieving them. The above case study demonstrated how a single Six Sigma 

could deliver bottom-line savings worth USD 0.53 million. Several such Six Sigma projects when 

deployed in a BPO environment helps achieve significant bottom-line impact.  

• Beyond BPOs in healthcare: Six Sigma has potential to be applied within the other segments of BPO 

sector, and even beyond in the other parts of the healthcare sector.  Though the healthcare payer segment 

that constitute a significant portion of healthcare BPO sector, has a clear opportunity, other healthcare 

BPO processes like product development, disease management, member management (see Figure-2) 

has a potential opportunity for Six Sigma applications. KPIs in non-clinical segments in healthcare 

(generally not outsourced commonly) like surgical procedures, investigations, lab establishments, 
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scanning and X-ray procedures, etc., are highly critical and deserve to be managed at Six Sigma quality 

excellence. Both the NHS, UK and the US healthcare sector not only have a focus on reducing 

prescription errors in the clinical proceedings but also to provide high-class services to the clients at a 

lower cost. The highly increasing medical expenses and associated budget crunches demand the 

application of Six Sigma in healthcare processes. 

A few lessons learned from the above case study include: 

• Data analytics combined with on-floor observations are equally important for identifying the causes of 

the problem in Six Sigma projects. Most of the root causes in the above case study which were ideated 

through the brainstorming were validated using statistical tool kit alongside on-floor observations. 

• Measurement system readiness is important for any process. In the above case study when Gage R-R 

tool was used to check the measurement system readiness, Reproducibility, Repeatability, and 

Accuracy of were found to be 42.86, 80 and 73.33% respectively, which showed that the measurement 

system is not adequate to collect the data. Inadequate measurement systems generally produce incorrect 

data that may hide the problem areas, and hence measurement system readiness. 

• Encouraging employee participation in all facets of the continuous improvement is important. In the 

above case study, the ideas for improvement were result of employee brainstorming sessions. Similarly 

engaging the customers is equally important, as the problem areas are generally outcomes of voice of 

the customers (VOC). In the above case study, the overpayments and underpayments problem that 

resulted due to errors in processing claims justified the project case, which was identified through VOC. 

• Six Sigma methodology not only improves the existing processes, but also implants process thinking 

mindset in the organization, as an enabler for quality culture building. The project presented here, not 

only attracted both leadership at onshore and offshore centers, but also the process owners to initiate 

several such Six Sigma projects to improve other KPIs in the healthcare payer firm. 

 

7. LIMITATIONS, FUTURE RESEARCH DIRECTIONS AND CONCLUSIONS 

Six Sigma is a disciplined, data-driven approach and continuous improvement methodology for eliminating 

defects in a product, process or service. Its application in services, especially in healthcare sector is growing 

rapidly. In this context, this paper presented a case study of Six Sigma DMAIC approach at a healthcare 

payer firm. In the extant literature reviewed, there is no single study that highlighted the application of Six 

sigma in healthcare BPO, in specific to payer operations and hence this paper sets a platform for future 

research in this area. The paper leaves a platform for many future research opportunities. The case study 

presented is an example to demonstrate the power of Six Sigma DMAIC in a healthcare BPO environment, 
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its success practical challenges faced during a Six Sigma project, and to highlight how a rightly conducted 

Six Sigma program can bring bottom line impact. The below mentioned are few of the questions which 

researchers could ponder upon for future research: 

- What are the factors that affect Si Sigma projects in healthcare BPOs? 

- How does Six Sigma deployment in healthcare BPOs different from healthcare clinical 

environments? 

- What are the readiness factors that a healthcare firm to should be mindful of while embarking a Six 

Sigma journey? 

- What are the critical success factors and challenges of Six Sigma in scope of healthcare BPOs? 

- How to access the maturity of Six Sigma programs in healthcare sector?  

While this is first of its kind study of applying Six Sigma in a healthcare payer BPO, being a single case 

study, strong generalizations are not advised. Although the bottom line impact was evident from the case, 

several such Six Sigma projects when conducted on the same process, makes it achieve Six Sigma quality 

and inform a continuous improvement culture at the healthcare firms. Another limitation of this study is the 

application of Six Sigma restricted only to claims adjudication process. While the case study addressed the 

quality, issue faced by the firm by reducing number of errors and associated cost savings, it did not attempt 

to reduce the overall cycle time of the process towards efficiency improvement. This leaves an opportunity 

for another such Six Sigma in the same process, but on a different KPI (cycle time) project in the future. 

Six Sigma becomes more helpful in healthcare service BPOs as every defect could have a significant 

financial impact over the firm that may even impact the outsourcing strategy and associated decisions in 

long-run. Hence, Six Sigma leads building and retaining not only end-customer relationships but also the 

relationships with the parent company by delivering a defect-free delivery practice. 
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Figure-1: Global outsourcing destinations (Source: A.T. Kearney, 2016) 

  



 

Figure-2: Healthcare payer value chain: key functional split and outsourced proportion 
(Source: E&Y report, 2018) 

  



 

Figure-3: Swim-lane process map 

  



 

Figure-4: Gage R-R study for attribute data 
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Figure-5: Binomial Process capability (at Measure Phase) 

  



 

Figure-6: Pareto Analysis 

  



 

 

Figure-7: Cause-Effect diagram for categorization of the causes 

  



 
Figure-8: Subjective Ranking Summary 

  



 
Figure-9: Binomial Process capability (at Control Phase) 
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Figure-10: Before vs After Six Sigma Implementation  

 

 



Table-1: Project Charter 

Problem Statement 

Out of 312,000 claims adjudicated, 4898 (1.5%) 

claims were processed incorrectly by the operation 

center in past one year (Baseline data from Jan to 

Dec 2017). Stakeholders feel that the error 

percentage needs to be reduced for enhanced 

customer experience and to prevent the incorrect 

payments to the claimants. 

 

Project Scope 

The project is scoped within the claims 

adjudication process. Other processes related to 

the back-office operations are out of scope. 

 

Project timeline 

8 months   

Goal statement 

To reduce the error percentage to below 0.8% from 

the current 1.5% (striving towards zero), in a time 

frame of 8 months. 

 

Project Metric 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 % 

=  (𝑁𝑁𝐸𝐸. 𝐸𝐸𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑜𝑜𝑖𝑖𝑖𝑖𝑖𝑖 

+  𝑁𝑁𝐸𝐸. 𝐸𝐸𝑜𝑜 𝑖𝑖𝑒𝑒𝑖𝑖𝑖𝑖𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖 

+  𝑁𝑁𝐸𝐸 𝐸𝐸𝑜𝑜 𝑟𝑟𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝐸𝐸𝑐𝑐𝑐𝑐𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑒𝑒 𝐸𝐸𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖) 

/ 𝑇𝑇𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖 𝑖𝑖𝑛𝑛𝑐𝑐𝑛𝑛𝑖𝑖𝐸𝐸 𝐸𝐸𝑜𝑜 𝑟𝑟𝑖𝑖𝑖𝑖𝑖𝑖𝑐𝑐𝑒𝑒 𝑖𝑖𝑖𝑖𝑎𝑎𝑛𝑛𝑖𝑖𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

 

Project Team 

Project Leader: Six Sigma Black Belt consultant 

Project Champion: Claims operations Manager 

Sponsor: Head - Healthcare payer unit   

Other team members: Operations supervisor, 

claims processing experts (2), quality analysts (2) 

 

  



Table-2: Causes of the problem with validation 

Test Test Statistics Inference 

2 Proportion Test: To validate 

whether staff tenuity will affect 

the team’s quality with regard to 

internal errors.  

p Value - 0.014 Since the p value is less than 

0.05, it is concluded that internal 

error proportion of associates 

with tenuity level < 6 months is 

greater than the internal error 

proportion of associates with 

Tenuity level > 6 months. 

2 Proportion Test: To validate 

whether tenuity will affect 

team’s quality with regard to 

external errors. 

p Value – 0.843 Since p value is greater than 

0.05, it is concluded that 

external error proportion of 

associates with tenuity level 

<6months is equal to the 

external error proportion of 

associates with tenuity level 

>6months 

Chi Square Test: To validate 

tenuity wise Fatal, Non-fatal 

errors will affect the team’s 

quality 

p Value – 0.947 Since the p value is greater than 

0.05, it is concluded that the 

error categories are independent 

of tenuity level of associates.  

  

  



Table-3: Improvements and Controls 

Improvements Controls 

Adjudication System enhancements:  

• A summary tab was created in the claims 

processing tool for the adjudication 

appraisers to view the claim before 

submitting. 

• A training has been devised and the 

appraisers were trained on the usage of 

the summary tab. 

• The team leader is responsible for 

monitoring these activities. 

• An exception handling mechanism was 

created, and the weekly internal errors 

were grouped based on their category. A 

visual management dashboard 

representing these errors was presented to 

the management on a weekly basis. 

Sorting of processed claims (rejects vs 

payments): 

A mechanism was put-in-place to auto-move the 

processed claims to a common folder 

Enhanced the claims processing tool to sustain the 

process. 

Process standardization and creation of a 

knowledge base: 

• A tracking tool is deployed using 

Microsoft Excel for enabling a structured 

knowledge-base of Health 

Reimbursement Account updates. 

• The comments in the claims processing 

tool were standardized in collaboration 

with the clients, to reflect a standard 

nomenclature aligned with the 

knowledge-base. 

• The team leader is responsible for 

monitoring these activities. 

• Monthly maintenance of the tracking tool 

by Information Technology team 

• A cheat-sheet template was put-in place to 

support the standardization, and this 

legend was displayed in every appraiser’s 

desk as a quick and ready reference aid.  

Quality Control process enhancements:  

Designed an audit sample size grid based on 

tenuity and performance. This was deployed in 

the work flow system for all appraisers.  

• Team quality analyst to oversee this 

process and report out the performance 

periodically  

Robotics Process Automation  

Developed an in-house robotics process 

automation solution using optical character reader 

(OCR) technology to screen the claims based on 

the information missing in respective claims and 

move it to different folders in the workflow tool.  

• In-built technology controls incorporated 

in the OCR tool, based on a standard 

algorithm. Information technology team 

to audit the algorithm on an annual basis 

for any refinements based on process 

changes. 

 


