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Abstract

The aim of the study was to evaluate the usefulness of customer satisfaction surveys and
spontaneous customer feedback procedure in a university hospital laboratory. Questionnaires
containing closed-ended statements and an open-ended question were used in the customer
satisfaction surveys targeted at the clinical units of the university hospital and regional health
centres. Customer feedback documents including the subject matters of the reports, the
investigations carried out and the actions taken were analysed using qualitative content analysis.
The highest dissatisfaction rates in the clinical units were recorded for computerised test
requesting and reporting, turnaround times of tests, missing test results and the schedule of
phlebotomy rounds. In addition, additional instructions were needed. The most common causes of
dissatisfaction among regional health centres were related to electronic data transfer of laboratory
test requests and reports between health centres and the university hospital laboratory, need of
additional instructions for handling of samples and preparation patients for laboratory tests,
problems with decentralised phlebotomy services to hospital outpatients, and unawareness of the
schedule of some less common laboratory tests. Further clarifications with selected customers
were needed to specify the causes of dissatisfaction. Erroneous, delayed and lacking test results
were the most common errors or defects revealed in the investigations of the spontaneous
customer feedback reports from both the clinical units and the external customers. The most
common underlying causes of errors were unintended errors and non-compliance with operating
instructions. Systematic errors were found in one-sixth of the cases. Corrective actions were
carried out in three-fourths of the cases. Satisfaction survey can be used as a screening tool to
identify topics of dissatisfaction. However, further clarifications are often needed to find out the
customer-specific causes of dissatisfaction and to undertake targeted corrective actions. Every
reported case of customer feedback should be investigated to find out possible errors and their
underlying causes so that appropriate corrective actions can be taken.

Keywords: complaints, customer feedback, laboratory errors, laboratory services,
quality improvement, satisfaction survey
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1 Introduction

Customer perceptions are considered important in different sectors of
manufacturing industry, trade and service, including health care services
(Blumenthal 1996, Berry & Parasuraman 1997, Edgman-Levitan 2008: 197-199).
There are several ways to obtain customers’ view on services, such as overall and
focused satisfaction surveys, focus group interviews and customer complaints.
Organisations are advised to use various methods to collect this information.
(Berry & Parasuraman 1997, Ford et al. 1997, Garver 2001.)

Customer satisfaction survey is a widely used method in health care
organisations (Cohen et al. 2008, Lombarts et al. 2009). However, it seems that
customer satisfaction surveys have not resulted in quality improvement (Cleary
1999, Coulter 2006); this may be because the results of satisfaction surveys are
only sparsely used systematically (Sluijs et al. 2001, Sumanen et al. 2007).
Poorly defined aims (Evans et al. 2007), lack of specificity of questions (Reeves
& Seccombe 2008), insufficient dissemination of results (Audet ef al. 2005,
Boyer et al. 2006) or difficulties in interpreting results (Wensing et al. 2003,
Davies & Cleary 2005) have made it difficult to proceed to improvement actions.
In addition, health care professionals may be sceptical towards the validity of
results of customer satisfaction surveys (Tregunno et al. 2004, Davies & Cleary
2005).

Many health care organisations routinely collect and analyse customer
complaints (Morgan et al. 2005, Lombearts et al. 2009). The features of a good
complaint handling process have been described to support their use in quality
improvement (Bendall-Lyon & Powers 2001, Johnston & Mehra 2002, Homburg
& Fiirst 2005). However, as evaluated by customers (Tax et al. 1998, Jones et al.
20064, Friele et al. 2008), as admitted by organisations themselves (Morgan ef al.
2005, Hsieh et al. 2005) and as explained by defensive behaviour on the part of
organisations towards complaints (Homburg & First 2007), it seems that
customer complaints are not efficiently utilised for quality improvement.

Laboratory quality standards, such as EN ISO/IEC 17025 (2005: 23) and EN
ISO 15189 (2007: 27), support the use of customers’ perspective for service
improvement. As an accredited laboratory, the laboratory of Oulu University
Hospital has included customer satisfaction surveys and spontaneous customer
feedback procedure in its quality system. The aim of this study was to evaluate
the usefulness of these tools by analysing the data obtained from customer
satisfaction surveys and spontaneous customer feedback to the laboratory.
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2 Review of literature

21 Concept of quality

In the 1920s, Shewhart (1931: 53—54) defined that the quality of a thing or a
product has two aspects: subjective and objective. “For example, we are dealing
with the subjective concept of quality when we attempt to measure the goodness of
a thing, for it is impossible to think of a thing as having goodness independent of
some human want.” The objective aspect of quality means that an objective
reality of a thing or a product is independent of the existence of man. Shewhart, a
physicist and a statistician, developed statistical methods to control variation in
production processes.

Some physicists and engineers, such as Deming and Juran, who had adopted
Shewhart’s statistical methods, taught these methods for the manufacturing
industry. In addition to statistical techniques, they paid attention to managers’ role.
Deming (1982: 23-24, 88—89) emphasised that top managers have an important
role in quality improvement. He applied Shewhart’s principles in quality
improvement using the model called the Plan-Do-Check-Act cycle. Juran (1964:
2-4,9, 12—-14, 37-38) emphasised that top managers have to set the company’s
policy and goals for quality improvement, instead of just controlling adherence to
standards. Feigenbaum (1961: 12—17) suggested that a total view for quality is
needed, meaning that a quality approach should be included in all functions of a
company, not just in the production line, to enable producing a product or service
that satisfies customers. He called this approach total quality control. The
comprehensive approaches for quality were later named “total quality
management” or “continuous quality improvement” (Juran & Gryna 1993: 12, 40).

There is no unambiguous definition for quality. The term is defined
differently for products and services, for different industries, and for different
levels of dimensionality. However, it is a widely accepted view that the main
reason to pursue quality is to satisfy customers. (Evans & Dean 2000: 9, Wicks &
Roethlein 2009.) EN ISO 9000 (2005: 23) defines quality as “degree to which a
set of inherent characteristics fulfils requirements”. The term “quality” is not
defined in the EFQM Excellence Model (European Foundation for Quality
Management 1999, EFQM 2009: 28-30, Gemoets 2009). Laboratory quality
standards such as EN ISO/IEC 17025 (2005: 15) and EN ISO 15189 (2007: 11)
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refer to the EN ISO 9000 standard concerning the general definitions related to
quality.

2.2 Quality in health care

The Institute of Medicine, United States, (2001: 39—-54) has stated the aims for
improvement in health care as six dimensions. Health care should be safe,
effective, patient-centred, timely, efficient and equitable.

2.2.1 Early decades of quality assessment in health care

In 1917, the American College of Surgeons established the Hospital
Standardization Program in the United States (Roberts ef al. 1987). The College
defined the factors that were considered to be essential for proper care and
treatment of patients at any hospital. These factors, e.g. competence of doctors,
content of the case records of patients, adequate clinical and pathological
laboratory facilities, were named the Minimum Standard. The College assessed
whether the Minimum Standard was met when voluntarily participating hospitals
requested this evaluation. When a hospital was able to demonstrate compliance
with the Standard, it was approved as providing quality care. Thus, an
accreditation process of health care organisations had been created. These
activities expanded and new standards were developed. Since 1953, these
activities were continued by the Joint Commission on Accreditation of Hospitals.

Since the 1960s, Donabedian (1968, 1980: 80-85, 1988) developed the
assessment of quality in health care. He proposed that the so-called “structure-
process-outcome” framework could be useable for quality assessment in health
care. He named characteristics, such as adequacy of facilities and equipment and
qualifications of personnel, within which the medical care process takes place as
“structure”. The “process” refers to the elements of the medical care process itself.
Patient’s health status as a result of medical care forms the “outcome” component
of quality assessment. He also pointed out that patient satisfaction is one of the
desired outcomes of care (Donabedian 1980: 36-48, 71-73). This way different
indicators of quality could be organised in a coherent way and quality assessment
could be managed as a whole.

16



2.2.2 Introducing continuous quality improvement in health care

By the end of the 1980s, the limitations of the traditional approaches to quality in
health care had become obvious. The traditional way of thinking about quality of
health care did not seem to recognize the fact that, besides patients, health care
organisations should also meet the needs of other customers, such as referring
physicians, patients’ families, managers of health care organisations, payers and
society, even though priority must be given to patients’ needs. Traditional
approaches to quality emphasised the performance of individual physicians, but
underestimated the influence of other steps of the work process. It was also seen
that conventional approaches to quality were too static, because the main goal
was to fulfil the requirements of standards, while attention was not paid to
continuous improvement. (Berwick 1989, Laffel & Blumenthal 1989.)

It was suggested that the Continuous Quality Improvement or Total Quality
Management programmes, which were used in manufacturing industry, could be
implemented in health care organisations at local settings. It was argued that by
applying the basic principles of these programmes — continuous improvement,
customer focus, evaluation and improvement of work processes, strong leadership
and teamwork — it would be possible to improve quality as a whole, and
especially to meet the needs of customers as experienced in industry. (Berwick
1989, Laffel and Blumenthal 1989, Berwick et al. 1992a,b.)

The principles of continuous quality improvement or total quality
management were included in the European Foundation for Quality Management
EFQM quality management model in 1993 (Nabitz et al. 2000) and in the
standards of the Joint Commission on Accreditation of Healthcare Organizations
in 1994-1995 (Schyve 2000). The ISO 9000 standards for quality systems moved
closer to the above-mentioned external quality evaluation approaches in respect to
continuous improvement when these standards were revised in 2000 (Shaw 2000).
Thus, the idea of continuous improvement was common for all these main quality
evaluation approaches applied in health care.

2.2.3 Patient safety broadens the frame of quality

In spite of the growing interest in quality in health care and the increasing number
of malpractice claims against physicians, there had been little research interest in
errors. In the 1990s, research interest in errors and adverse events in health care
was increasing. (Brennan et al. 1991, Leape et al. 1991.) A review of 30,000
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medical records of hospital patients in the state of New York showed that 3.7% of
the patients had injuries caused by care. Two-thirds of these injuries were caused
by a reasonably avoidable error. (Brennan et al. 1991, Leape et al. 1991.) A
similar study conducted in the United Kingdom (Vincent et al. 2001) and in
Canada (Baker et al. 2004) revealed that 10.8% and 7.5% of hospital patients
experienced an adverse event, respectively.

Vincent (1989) and Leape (1994) suggested that methods used in cognitive
psychology and human factors research should be applied when investigating
errors and their causes in health care in order to prevent errors. These methods
had been systematically used in studies of errors in aviation, in road and rail
travel, in mining and in nuclear power plants.

During the last 20 years, the number of original research articles, editorials,
reviews and guidelines concerning medical errors and patient safety has strongly
increased (Stelfox et al. 2006, Lilford et al. 2006). Classifications for errors have
been developed for various areas of health care, e.g. anaesthesiology (Runciman
et al. 1993) and transfusion medicine (Battles et al. 1998), or collectively for
diverse health care settings (Chang et al. 2005). A common feature of the
classifications is that errors are coded into active and latent errors. Active errors
are errors or failures resulting from human behaviour. They are slips, lapses,
mistakes or violations. Latent errors are errors that result from underlying system
failures such as managerial decisions, defective processes and protocols or
equipment failures (Reason 2000, Reason 2001: 9—18.) It has been suggested that
investigation of errors should be carried out in such a way that a chain of events
and underlying factors leading up to an error could be found out. (Vincent et al.
2000, Vincent 2003, Woolf ef al. 2004.) System failures are relatively common as
underlying causes of the events in health care: lacking information on drugs has
led to prescribing errors (Leape ef al. 1995), errors in communication, e.g. failure
to follow physician’s orders or wrong results on laboratory report have led to
diagnostic or treatment errors (Woolf ef al. 2004), a defective blood delivery
routine has led to transfusion of the wrong blood unit to a patient (Ternov &
Akselsson 2005), or failures of the work processes between surgical wards, the
laboratory and the operating department have led to delays in the operating
department (Waring et al. 2006).
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2.2.4 Customer perspective in health care

Systematic satisfaction survey is a widely used method to obtain information on
patients’ views about quality in health care services (Cohen et al. 2008, Lombarts
et al. 2009). It has been claimed that patient satisfaction surveys have not lead to
quality improvement in health care because questionnaires were not designed to
provide specific arecas for improvement efforts (Cleary 1999, Coulter 2006).
Poorly defined aims of surveys (Evans et al. 2007), poor formulation of questions
(Cohen et al. 1996, Mair & Whitten 2000, Evans ef al. 2007), low response rates
(Mair & Whitten 2000) or failure to report response rates (Sitzia & Wood 1998)
and difficulties in interpreting results (Wensing ef al. 2003, Davies & Cleary 2005)
have made it difficult to proceed to improvement actions. In addition, health care
professionals may be sceptical towards the results of customer satisfaction
surveys (Tregunno et al. 2004, Davies & Cleary 2005).

Generally, patients give high ratings on the overall satisfaction with their care
(Jenkinson et al. 2002b, Jha et al. 2008, Allan et al. 2009). However, areas of
dissatisfaction can be revealed using more specific questions concerning their
care. The most common causes of dissatisfaction among hospital patients are
communication with health care personnel and information received (Cleary et al.
1991, Coulter & Cleary 2001, Jenkinson et al. 2002b, Heidegger et al. 2006, Jha
et al. 2008), especially discharge information received (Cleary et al. 1991,
Coulter & Cleary 2001, Jha ef al. 2008).

There are also reports about satisfaction surveys to professional customer
groups of health care organisations. General practitioners and other referring
physicians have been asked to evaluate hospital service quality (Hensen et al.
2008) and to assess communication with hospital physicians (Pantilat et a/. 2001,
O’Leary et al. 2006). Hospital physicians’ medical expertise was highly ranked
(Hensen et al. 2008). General practitioners value discharge information about
medications, diagnosis, results of procedures, scheduled follow-up and results of
laboratory tests as important (Pantilat et al. 2001, O’Leary et al. 2006). They
proved to be dissatisfied with the too late arrival of discharge information after
patients’ hospital treatment (Pantilat et al. 2001, O’Leary et al. 2006, Hensen et al.
2008) and with the quality of that information (O’Leary et al. 2006, Hensen et al.
2008).

Patients’ complaints are widely used in health care organisations (Lombarts e?
al. 2009). However, patients are often unwilling to complain even though they
experience problems with health care services (Jones et al. 2006a, Gal & Doron
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2007, Davis et al. 2008). Studies of patients’ complaints have revealed that the
main topics have been poor communication with health care personnel,
inadequate or conflicting information obtained, long waiting times and problems
with care and treatment. (Bark et al. 1994, Anderson et al. 2001, Wofford et al.
2004, Murff et al. 2006, Montini et al. 2008). Complaints have mostly resulted in
verbal or written apologies (Bark et al. 1994, Anderson et al. 2001).

An analysis of complaints from hospital physicians and nurses to emergency
department has also been reported. The complaints mostly concerned delays in or
lack of consultations from emergency department physicians and lack of
information to referring physicians. Nineteen percent of the cases led to corrective
actions including re-education of emergency physicians and clarification of
instructions. (Griffey & Bohan 2006.)

2.3 Quality in clinical laboratory services

Clinical laboratories play an essential role in patient care, and the quality of
laboratory services has an important impact on patient safety. During the last 50
years, attention has been paid to the technical, i.e., analytical quality of laboratory
tests, which has greatly increased, especially due to availability of more specific
and accurate measurement procedures, instrumentation and implementation of
quality assessment practices. (Howanitz 1990, Westgard 1992, Hamlin 1993,
Stankovic 2004.) In addition to technical requirements, the laboratory
accreditation standards include requirements for management of laboratories (EN
ISO/IEC 17025:2005, EN ISO 15189:2007, Burnett 2006, Theodorou &
Anastasakis 2009).

2.3.1 The laboratory testing process

The clinical laboratory process includes the following steps: test requisition,
preparation of patient, specimen collection, specimen transportation, specimen
preparation, examination/analysis, result validation and reporting. Specimens can
be stored before examination/analysis or afterwards. The steps of the testing
process before examination/analysis are called the pre-analytical phase, and the
steps after the examination/analysis are known as the post-analytical phase of the
laboratory process. (Burnett 2006, EN ISO 15189:2007: 13.) Point-of-care testing
differs from the general laboratory testing process. Point-of-care tests are usually
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performed outside the laboratory at or near the patient and the results are instantly
available.

2.3.2 Errors in clinical laboratory services

Laboratory error has been defined to be a failure of a planned action to be
completed as intended, or the use of a wrong plan to achieve an aim, occurring at
any part of the laboratory process, from ordering examination to reporting result
or interpreting and reacting to it (ISO/TS 22367:2008: 1).

Laboratory errors can be classified in several ways. (ISO/TS 22367:2008: 3—
4). The most common way to classify errors is according to the phase in which
they occur in the testing process: pre-analytical, analytical and post-analytical.
Errors can be further sub-classified by the specific steps in which they occur
(Plebani & Carraro 1997, Astion et al. 2003, Carraro & Plebani 2007, O’Kane et
al. 2008.) Errors have also been classified by cause and seriousness (O’Kane et al.
2008), by impact for patient (Plebani & Carraro 1997, Astion et al. 2003), by
preventability (Astion et al. 2003, Carraro & Plebani 2007) and by responsible
party (Astion et al. 2003, Carraro & Plebani 2007). Based on cognitive and
behavioural psychology, laboratory errors have been classified into active or
latent and cognitive or non-cognitive errors (Astion ef al. 2003, Carraro & Plebani
2007).

There are several studies about the error rates in clinical laboratories. It is
obvious that the error rates observed depend on local environment, the methods
used and the type of errors investigated. However, the error rates in clinical
laboratories have been reported to be about 0.5% of the number of tests or lower
(Plebani & Carraro 1997, Bonini et al. 2002, Carraro & Plebani 2007). In various
studies, 62—71% of laboratory errors occurred in the pre-analytical phase,
13—18% in the analytical phase and 11-23% in the post-analytical phase of the
laboratory process (Plebani & Carraro 1997, Astion et al. 2003, Carraro &
Plebani 2007). Plebani and Carraro (1997) estimated that most (74%) of the
mistakes in a stat laboratory did not affect patients’ outcome. However, in 19% of
the cases the mistakes led to further unnecessary investigations, and in 6% of the
cases the mistakes caused inappropriate care. Based on retrospective analysis of
incident reports in a clinical laboratory’s database, Astion et al. (2003) reported
that delay in receiving test results was the most common (85%) impact on
patients.
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Recommendations and suggestions for clinical laboratories have been
published to reduce their error rates and to improve patient safety (Howanitz 2005,
Plebani 2006, ISO/TS 22367:2008, Sciacovelli & Plebani 2009). Error detection
should be more effective in clinical laboratories. Laboratory information systems
could be utilised to collect information of aspects such as turnaround times,
lacking test results and corrected test results. (Wagar & Yuan 2007.) Laboratories
should collect data on tests whose turnaround times exceed the agreed reporting
targets for further investigation and possible actions (Hawkins 2007, Novis 2008).
All laboratory employees should be able to report not only errors, but all kinds of
incidents they observe. Management could use this information to decrease errors
and to improve quality. (Wagar & Yuan 2007, Lippi et al. 2007, McCay et al.
2009, Szecsi & @dum 2009.) Errors should be properly classified and the
information obtained should be utilised to take appropriate corrective actions
(ISO/TS 22367:2008: v).

2.3.3 Customer perspective in clinical laboratory services

Laboratory quality standards EN ISO/IEC 17025 (2005: 23, 25, 29) and EN ISO
15189 (2007: 27, 31) point out the use of customer feedback to improve services.
The College of American Pathologists has offered customer satisfaction
surveys for hospital laboratories as part of its quality improvement program (Q-
Probes) (Howanitz 1990, Bachner & Howanitz 1991). The College has developed
surveys to cover certain aspects of laboratory services, such as test menu,
phlebotomy services, courier services, reliability of test results, turnaround times,
critical value reporting and interpersonal aspects of services. The College
analyses the data and each participating laboratory gets its own results and
comparisons with other laboratories. Through this service, the College encourages
laboratories to use the results of these satisfaction surveys to identify
opportunities for improvement. The results of the surveys have shown that
customers have generally been satisfied with the laboratory services. However,
the main causes of dissatisfaction relate to turnaround times, communication and
phlebotomy services. (Zarbo et al. 2003, Jones et al. 2006b, Jones et al. 2009.)
Nationwide satisfaction surveys do not necessarily meet local needs, because
the questions tend to be general in their nature. There are some survey reports
about physician satisfaction with various aspects of their local laboratory services
in clinical chemistry (Allen & Harris 1992, Boyde et al. 1997), microbiology
(Pedler & Bint 1991) and pathology (Zarbo 2006). The overall satisfaction proved
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to be high (Allen & Harris 1992, Zarbo 2006). Physicians were mostly satisfied
with the quality of test results (Pedler & Bint 1991, Boyde et al. 1997, Zarbo
2006) and consultations from laboratory physicians (Pedler & Bint 1991, Zarbo
2006). General practitioners were generally satisfied with turnaround times of
tests (Allen & Harris 1992, Boyde ef al. 1997). Dissatisfaction was related to
aspects such as out-of-hours services (Pedler & Bint 1991), timing and frequency
of sample transportation (Boyde et al. 1997), turnaround times of tests (Zarbo
2006) and reporting practices of abnormal results (Boyde et al. 1997, Zarbo 2006).

Physicians’ satisfaction with single topics concerning their local laboratory
services has also been surveyed. Physicians were satisfied with interpretative
comments of laboratory physicians on complex biochemistry results (Barlow
2008) and complex coagulation tests (Laposata et al. 2004). In addition,
satisfaction with the statistical reports of their test ordering behaviour was also
high (Smellie er al. 2000). Physicians expressed dissatisfaction with the use of a
system that produced automated comments on the appropriateness of their test
orders in their daily practice (Bindels et al. 2003). Physicians were also
dissatisfied with the appropriateness of critical values for several common
analytes. The current critical values for low ionised calcium, low total calcium,
low phosphate and low pH were considered too high and the critical value for low
glucose was considered too low. (Don-Wauchope & Chetty 2009.)

Patients mostly encounter clinical laboratory through phlebotomy services.
Patient satisfaction surveys have covered items such as laboratory personnel’s
behaviour towards patients (Dale & Howanitz 1996, Seibert et al. 1996, Hendriks
et al. 2002, Hepner et al. 2004), actual venipuncture procedure (Howanitz et al.
1991, Dale & Howanitz 1996, Hendriks et al. 2002) and waiting time at a
phlebotomy station (Dale & Howanitz 1996, Hendriks et al. 2002). Generally,
patients have been highly satisfied with the courtesy and respect shown by
laboratory personnel (Dale & Howanitz 1996, Hepner et al. 2004) and with the
venipuncture procedure (Howanitz et al. 1991, Dale & Howanitz 1996).
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3 Aim of the study

The aim of the study was to evaluate the usefulness of customer feedback in a
university hospital laboratory by

—analysing the data of customer satisfaction surveys including causes of
dissatisfaction and the actions taken, and

—analysing the data of spontaneous customer feedback, including subject
matter of the feedback, investigations carried out and the actions taken.
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4 Methods

The studies were carried at Oulu University Hospital, Oulu, Finland, with nearly
1,000 beds and 1,000 daily outpatient visits within all main clinical specialties.
The clinical chemistry laboratory provides services in clinical chemistry and
haematology (including blood banking service) with a total of three million
investigations annually. Sixty percent of test requests come from units within the
same hospital and 40% from external customers representing other hospitals and
health centres divided into 35% within the Northern Ostrobothnia Hospital
District, 2% outside the district, and 3% private patients or institutions. The
laboratory has EN ISO/IEC 17025 accreditation for the majority of routine tests.

4.1 Satisfaction surveys

The satisfaction surveys were targeted at the clinical units of the Oulu University
Hospital (I) and the health centres in the Northern Ostrobothnia Hospital District
(IIT) in 2001 and 2004, and in 2002 and 2006, respectively. The satisfaction
surveys were carried out by using questionnaires designed by the chief physician,
the associate chief physician, both specialists with long experience in clinical
chemistry, and the planning officer of the laboratory (Streiner & Norman 2003: 18,
Kelley et al. 2003). The statements were designed to reflect the essential aspects
of the services the laboratory provides to the customers surveyed. Designs of the
questionnaires were reviewed by the managing board of the laboratory and the
customer service working group. No changes were made to the questionnaires
when repeating the surveys.

The respondents were asked to rate their perceptions on a five-level Likert
scale: strongly agree, agree, neither agree nor disagree, disagree and strongly
disagree (Streiner & Norman 2003: 36—42), or “not applicable”, if appropriate.
Respondents were also asked an open-ended question: “What is the most
important problem in laboratory services between your clinical unit/health centre
and the university hospital laboratory?”” In addition, the respondents were asked to
give their contact information to make them accountable for their responses, and
to make it possible to identify units’ specific problems (Streiner & Norman 2003:
85). The purpose of the questionnaires was stated in the covering letters, which
were signed by the chief physician of the laboratory (Bourque & Fielder 1995:
106, Gillham 2007: 45-46). Questionnaires on paper were sent to the senior
physicians and nurses-in-charge of the in-patient and out-patient units of the
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clinics of the university hospital and the medical directors of the health centres.
136 questionnaires were sent to 68 clinical units in 2001, and 144 questionnaires
were sent to 72 units in 2004. Forty-two questionnaires were sent to the medical
directors of health centres in 2002, and 38 questionnaires were sent to medical
directors of independent health centres or joint municipal health centres in 2006.

Frequency distributions of the responses were calculated. A combined
percentage of the two disagreement levels (disagree and strongly disagree) of
20% or higher was considered to represent a high level of dissatisfaction. The
statistical significances of the differences in distributions between the 2001 and
2004 surveys of clinical units were calculated by the chi-squared test, and
between the 2002 and 2006 surveys of health centres by Fisher’s exact test. The
responses to the open-ended question were classified into categories by content
analysis with calculated frequencies (Pope ef al. 2000).

4.2 Spontaneous customer feedback

Spontaneous customer feedback reports from the clinical units of the university
hospital (IT) and from health centres and other hospitals as external customers (IV)
to the laboratory were handled according to the laboratory’s standard customer
feedback procedure. Any feedback received was compiled into forms that
included date, receiver of the report, name and contact information of the
customer, subject matter, investigations performed and actions carried out.
Depending on the subject matter of the feedback, the original report was sent for
investigation to a laboratory physician, a laboratory chemist or a leading medical
laboratory technologist, depending on who knew best or who was in charge of the
activities concerned. Copies of the forms were delivered to the chief physician of
the laboratory and to the quality manager of the laboratory for follow-up. The
investigator explored the case and suggested or carried out the actions needed.
The chief physician endorsed every feedback after considering the investigations
and actions as being adequate.

The feedback material documented during the years 2001-2006 from the
clinical units and from the external customers was analysed. Qualitative content
analysis (Miles & Huberman 1994: 10-12, Pope et al. 2000) of the feedback
material was carried out by the planning officer, the associate chief physician and
the chief physician of the laboratory. The original data were approached with
three research questions: 1. What was the subject matter of the feedback? 2. What
did the investigation of the case reveal? 3. What were the actions performed?
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After this, the data were inductively condensed into preliminary categories,
followed by re-checking of every case. (Miles & Huberman 1994: 22-25, 55-57,
61-62, 91-93.) Unclear cases were discussed and the final categories were
formed through consensus formation (Greenhalgh 2006: 175). When re-checking
the cases, the underlying causes for the errors or defects revealed were recognised,
and they were further classified into active versus latent and cognitive versus non-
cognitive ones (Reason 2001: 11-18, 28-29, ISO/TS 22367:2008: 1-4).
Classification of the laboratory process into pre-analytical, analytical and post-
analytical phases was performed as defined in the EN ISO 15189 (2007: 13)
standard.

4.3 Ethical aspects

In the customer satisfaction surveys to the clinical units of the university hospital
and to the regional health centres, no personal data of patients appeared in the
responses.

Spontaneous customer feedback was received from physicians and nurses of
the customer units. These reports contained personal data of patients, such as
patient’s name, identity number and other information that was essential for
investigation of the cases. This is why it was essential that the original feedback
report contained the information needed to identify and investigate the case. This
information could be seen by the receiver of the report, the chief physician and
the quality manager of the laboratory as well as the persons responsible for the
investigation of the cases. When clinical units of the university hospital or health
centres gave feedback to solve problems in patient cases the procedure was
interpreted to belong to the patient’s care regime to which the patient had given
his/her permission. When the handling of data for research purposes was started,
the original customer feedback reports were coded to eliminate personal data of
patients.

The laboratory physicians, hospital chemists and leading medical laboratory
technologists who had been responsible for the investigations of customer
feedback are not recognizable in the original articles of this study. However, the
personnel of the laboratory of the Oulu University Hospital may recognise some
of these professionals, because they know the functions of the laboratory and the
persons in the above-mentioned professional roles. This is why an attempt was
made in the original articles to report possible critical results analytically, in a
respectful tone.
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5 Results

5.1 Satisfaction surveys to the clinical units of the university
hospital

5.1.1 Response rates

The response rate of the clinical units was 79% in 2001 and 89% in 2004.

5.1.2 Satisfaction survey in 2001

The distribution of the responses from the clinical units to the statements on
laboratory services is presented in Table 1 of article 1. In 2001, the highest level of
dissatisfaction was related to missing test results. In addition, there was high
dissatisfaction with the laboratory information system when reviewing the
laboratory results, and with the turnaround times of both stat tests and routine
tests for inpatients. The respondents needed additional instructions on the
preparation of patients for laboratory tests and on the collection and handling of
samples. Additional consultations by laboratory physician were also needed.
Dissatisfaction was also shown with Laboratory Users’ Handbook and the
schedule of phlebotomy rounds.

Classification of the most important problems in laboratory services as
reported by the clinical units in response to the open-ended question in 2001 is
presented in Table 2 of article I. The most frequent problems concerned
computerised test requesting and reporting, phlebotomy services and turnaround
times of tests.

5.1.3 Corrective actions

In the negotiations with the selected clinics, the respondents were asked to
explain what they meant by missing test results. Most often the results were
considered “missing” if they were received later than expected for the intended
purpose. These clinics were informed about the turnaround times of laboratory
tests and they were asked to use stat requests in urgent cases. The causes for the
long turnaround times of tests perceived by the respondents were also identified
in the negotiations. In a typical case, tests were ordered as routine despite
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emergency needs. These clinical units were advised to order stat tests in urgent
cases. Instructions for blood collection, including pictures of the tubes used for
venipuncture and for paediatric samples as well as instructions for patient
preparations for laboratory tests were produced and delivered to the clinical units
in 2002-2003. After consulting the in-patient units, the schedules of the
phlebotomy rounds were modified. Before this rescheduling, 13 rounds in 24
hours were available for the clinics. When the rounds were rescheduled to meet
the needs of the clinics, it turned out that the total number of rounds could be
reduced to 11. It appeared in the negotiations that consultations were needed for
the appropriate diagnostic strategies in certain emergency situations, in bleeding
disorders, in disorders of amino-acid metabolism, and in endocrinological surgery.
These needs were reported to the laboratory physicians responsible for possible
actions.

5.1.4 Satisfaction survey in 2004

Compared with the disagreement levels obtained in 2001, the only statistically
significant differences in 2004 were seen in the responses concerning scheduled
phlebotomy rounds in the daytime and the instructions on the collection and
handling of samples. The dissatisfaction with the phlebotomy rounds decreased
from 21.1% to 1.7% (p=0.005), and the dissatisfaction with the instructions on
collection and handling of samples increased from 27.8% to 41.8% (p=0.010)
(Table 1, article I). The dissatisfied respondents were contacted and they were
asked to specify their needs. Most of them could not specify what instructions
they needed. No significant changes were obtained in the dissatisfaction levels
concerning missing test results, laboratory information system, turnaround times,
instructions on the preparation of patients, and the Laboratory Users’ Handbook,
all of which showed high (=20%) levels of dissatisfaction in 2004 as well.

The most important problems in laboratory services based on the responses to
the open-ended question in 2001 and in 2004 are summarised in Table 1. The
problems in laboratory information system reported in 2001 were also seen in the
2004 survey. Problems concerning phlebotomy services had not decreased
essentially in 2004. In 2004, availability of scheduled rounds and out-of-hours
services for paediatrics were no longer seen among the most important problems.
However, delays in morning phlebotomy rounds, especially at weekends, seemed
to be an increasing problem. The number of the most important problems reported
in 2004 concerning test turnaround times was the same as in 2001. Long

32



turnaround times in urgent cases and in routine morning tests appeared as
important problems in the 2004 survey.

Table 1. Number of most important problems in laboratory services as reported by
the clinical units in response to the open-ended question in 2001 and 2004. The three
main categories and their subcategories are shown.

Category 2001 2004
Laboratory information system (test requests and reports) 32 29
Information to support requesting, reporting and interpretation is insufficient 15 5
Requesting and reporting formats are too complicated 13 21
Electronic requests and reports are not available in some special cases 4 3
Phlebotomy services 32 25
Lack of non-scheduled service in urgent cases’ 7 7
Single defects in phlebotomy skills and customer service attitude 6 -
Distant location of phlebotomy stations? 5 1
Not enough scheduled rounds’ 4 -
Not enough out-of-hours services for paediatrics’ 4 -
Long waiting times at phlebotomy stations? 3 5
Lack of services for functional/tolerance tests’ 2 -
Delays at the scheduled round at 07:00 hours especially at weekends' 1 5
Test turnaround time 24 25
Long turnaround time of certain single test or patient groups at day-time (mainly
clinic of oncology in 2001) 11
Long turnaround time (clinic of psychiatry) 6 6
Long turnaround time because of transportation 4 -
Long turnaround time during emergency hours 3 -
Long turnaround time in urgent cases - 10
Long turnaround time of routine morning test results’ - 8

! inpatients; 2 outpatients

5.2 Satisfaction surveys to the regional health centres

5.2.1 Response rates

The response rate of the regional health centres was 83% in 2002 and 100% in
2006.
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5.2.2 Satisfaction surveys in 2002 and 2006

The distribution of regional health centres’ responses to the statements on
laboratory services is presented in Table 1 of article III. In 2002, the highest level
of dissatisfaction was related to electronic data transfer of test requests and
reports between health centres and the university hospital laboratory. Seven health
centres made a statement on this. In 2002, only five health centres had electronic
data transfer connections with the university hospital laboratory. In 2006, the
dissatisfaction with electronic data transfer was still high. In 2006, 18 health
centres had data transfer connections with the university hospital laboratory. Both
in 2002 and 2006, the personnel in health centres needed additional instructions
on the preparation of patients for laboratory tests and on the collection and
handling of samples. In 2002, and also in 2006, many respondents were not aware
of the frequency of analysis of different laboratory tests at the university hospital
laboratory. The only statistically significant changes (reduced satisfaction)
between the two surveys were obtained in the responses regarding sent-out
information on changes in laboratory services (p=0.006) and usability of the
reference value booklet (p=0.009), both, at least partly, caused by increases in
neutral judgments.

The most important problems in laboratory services based on the responses to
the open-ended question in 2002 and 2006 are summarised in Table 2 of article II1.
Both in 2002 and 2006, the most frequently reported problem was related to data
transfer between health centres and the university hospital laboratory. These
problems included lack of electronic data transfer connections, problems in
existing connections, or differences in the number codes of laboratory tests
between health centres and the hospital laboratory. Health centres also reported
various problems in the practice of decentralised phlebotomy services for
university hospital outpatients. For example, laboratory test orders were lacking
or incomplete, or patients had not received instructions in preparation for the tests.

5.2.3 Corrective actions

In 2002, only five health centres had an electronic data transfer connection with
the university hospital laboratory. Before the 2006 survey, electronic data transfer
connections were established with an additional 13 health centres. The
construction and remodelling of the connections continued until 2008. In 2004,
the number codes of the laboratory tests in the laboratory information system of
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the university hospital were changed to conform with the standardised national
codes that were already in use in the health centres. To reduce problems in the
decentralised phlebotomy services, instructions were produced in 2003 and
delivered to the laboratories of the health centres and to the requesting clinics at
the university hospital. In addition, information on the frequency of analysis of
laboratory tests was added to the Laboratory Users’ Handbook.

Further enquiries after the 2006 survey specified that the health centres
needed instructions for specimen handling for certain laboratory tests and also
general instructions for patient preparation and specimen collection and handling.
These customers were informed that the instructions they needed could be found
in the Laboratory Users’ Handbook.

5.3 Spontaneous customer feedback from clinical units of the
university hospital and from external customers

5.3.1 Subject matters of spontaneous customer feedback

During the years 2001-2006, the laboratory received 115 spontancous feedback
reports from the clinical units of the university hospital and 95 reports from
external customers.

The classifications of subject matters of feedback reports from the clinical
units of the university hospital and external customers are presented in Table 1 of
article II and Table 1 of article IV, respectively. The three main categories of the
subject matters of the reports from the clinical units were suspicion of validity of
test results, delay in service and lacking test results, which covered a total of 82%
of the subject matters. In the reports from the external customers, lacking test
results, validity of test results suspected, returning of samples to customers in
transportation boxes and delay in service constituted 87% of the subject matters.

A comparison of the main categories of the subject matters of the feedback
reports is shown in Table 2. Lacking test results as a subject matter was more
common among external customers than among clinical units, whereas delay in
service was less common. Returning of samples in transportation boxes was
common in reports from external customers. It is clear that in these cases, the
customers had not received the test results, which means that lacking test results
was actually a problem in more than half of the feedback reports from external
customers.
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Table 2. Subject matters of feedback reports received from clinics of the university
hospital and from external customers

Categories Clinics of the university hospital External customers

Number of cases (%) Number of cases (%)

Validity of test result suspected 42 (37%) 23 (24%)
Delay in service 38 (33%) 8 (8%)
Lacking test results 14 (12%) 35 (37%)
Samples returned to customer in transportation 17 (18%)
box

Other 21 (18%) 12 (12%)
Total 115 (100%) 95 (100%)

5.3.2 Errors or defects found in the laboratory services

The investigations revealed errors or defects in laboratory services in 81 cases
(70% of the feedback reports) of the clinical units of the university hospital, and
in 78 cases (82%) of the external customers.

Erroneous test results, delayed test results and lacking test results made up
91% of the errors and defects found among cases of the clinical units (II) and
93% of those of the external customers (IV).

Table 3. Distribution of cases with erroneous, delayed or lacking test results in
different phases of laboratory process

Phases of laboratory process Clinics of the university hospital External customers

Number of cases (%) Number of cases (%)

Test ordering 1 (1%) 1(1%)
Sample collection 15 (20%)

Sample transfer 6 (8%) 20 (28%)
Order entry in the university hospital laboratory 16 (22%)
Sample processing 8 (11%) 12 (17%)
Analysis 8 (11%) 10 (14%)
Result reviewing and reporting 21 (28%) 13 (18%)
Error or defect could not be located 15 (20%)

Total 74 (100%) 72 (100%)

Table 3 shows the distribution of cases with erroneous, delayed or lacking test
results in different phases of the laboratory process. Most of the errors or defects
observed in the laboratory services to the clinics of the university hospital
occurred in sample collection and in result reviewing and reporting. Sample
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transfer from external customers to the university hospital laboratory, including
unpacking of the transportation boxes, and entering of external customers’ orders
into the laboratory information system of the university hospital were especially
prone to errors.

5.3.3 Underlying causes of errors and defects

Classifications of the underlying causes of errors or defects found among the
cases of the clinical units and the external customers are shown in Table 3 of
article II and in Table 2 of article IV, respectively. The latter table also shows the
distribution of the underlying causes into different phases of the laboratory
process.

Active non-cognitive errors included cases, for example, where a
departmental secretary had made a typing error when entering external customers’
requests into the laboratory information system of the university hospital, or when
a medical laboratory technologist forgot samples on a phlebotomy tray or in a
freezer, or forgot to review and release a test result or failed to notice an
impossible result. Most of the active cognitive errors were cases in which
operating instructions were not followed. Latent errors were identified in 17% of
the cases of the clinical customers and in 14% of the cases of the external
customers. Latent errors were defects in operating instructions, errors in computer
programs or failures of analysers.

5.3.4 Corrective actions

The laboratory performed corrective actions in 76% of the cases reported by the
clinical units and in 79% of the cases reported by the external customers. When
needed, new operating instructions were created, existing instructions were
amended or operating instructions were run through with the personnel. The
errors in the laboratory information system programs were corrected. Corrections
were made in the Laboratory Users’ Handbook. When necessary, the cases were
discussed at departmental meetings or with the employees concerned. In addition,
customers were informed and guided, e.g. in ordering laboratory tests, the use of
stat requesting and handling and transporting of samples. Errors in unpacking of
the transportation boxes were common and continued in spite of instructions. It
proved to be necessary to change the work process, and an instruction was given
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that the boxes be double-checked by two persons to ensure that all samples were
removed.
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6 Discussion

The purpose of listening to customers’ perceptions is to improve quality. Before
the actions needed for quality improvement can be taken, the service provider has
to obtain customers’ perceptions and investigate and interpret the information
obtained.

The requirement of obtaining customers’ views and their use for quality
improvement has been included in several standards in health care including
clinical laboratories (Auras & Geraedts 2010, EN ISO/IEC 17025:2005: 23, 25,
29, EN ISO 15189:2007: 27, 31). The scientific literature concerning customer
satisfaction in health care is abundant, and most of the reports deal with patient
satisfaction surveys. Reports rarely include information on whether the survey
results have led to corrective actions, which are a prerequisite for quality
improvement (Quinn et al. 2004, Davies et al. 2008).

The purpose of the satisfaction surveys targeted at the clinical units of the
university hospital and the health centres in the hospital district was to find out
topics of dissatisfaction for possible corrective actions in the laboratory services,
not to measure satisfaction level of the customers as a whole.

The closed-ended statements of the questionnaires were planned so as to be
specific enough and to cover subjects that are important in the service process and
that the customers can observe, as well as subjects that may be prone to problems.
A combined percentage of the two disagreement levels (disagree and strongly
disagree with a statement) was regarded to represent dissatisfaction. Ratings in
the negative end of the response scale describing dissatisfaction may be more
useful for managers when deciding on actions for quality improvement
(Jenkinson et al. 2002a, Elliott ef al. 2007, Fullam et al. 2009).

An open-ended question was included in the questionnaire to find out the
most important problems perceived by the customers. Responses to the open-
ended question strengthened the view of the main problems based on the
responses to the closed-ended statements. Responses to the open-ended question
could also reveal problems not covered by the closed-ended statements. In our
surveys targeted at health centres, problems of decentralised phlebotomy services
for university hospital outpatients were revealed in the responses to the open-
ended question. Open-ended questions have been recognised as useful in other
studies as well, because the responses may contain detailed information (Boyer et
al. 2006, Reeves & Seccombe 2008). However, if open-ended questions are used,
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the responses should be analysed with adequate time resources and expertise
(Boynton & Greenhalgh 2004).

The response rates of the surveys targeted both at the hospital units and the
health centres were very good. Follow-up letters sent to non-respondents may
have contributed to the high response rates. In addition, customers were aware
that the laboratory has an accredited quality system with structured collection of
customer feedback. Thus, they may have anticipated that the laboratory takes
notice of the comments for the improvement of its services.

In satisfaction surveys, responses do not necessarily reveal the causes of the
dissatisfaction perceived. It appeared in the present study that after surveys,
additional contacts were needed with many customers to find out their specific
problems. This is why it was important to ask customers’ contact information in
the customer satisfaction surveys.

When comparing the dissatisfaction levels of the surveys aimed at the clinical
units of the university hospital in 2001 and 2004, the only statistically significant
changes were found in responses concerning the need of additional instructions
and schedules of phlebotomy rounds. The interpretations of the results concerning
the need of additional instructions were somewhat problematic. Although
instructions were delivered to the hospital clinics after the 2001 survey the
dissatisfaction level did not decrease; instead, it increased significantly. Further
clarifications after the 2004 survey among the dissatisfied customers revealed that
most of them were not able to specify their needs. On the other hand, the
instructions that the customers did specify could be found in the Laboratory Users’
Handbook. In this situation, the laboratory considered that, despite the high
dissatisfaction level, the laboratory could not carry out any targeted corrective
actions. It seems that the Laboratory Users’ Handbook is not used to the extent it
should be. The Handbook is probably difficult to use, or customers are not
familiar with its content. It has been found in other studies that only 18% of the
personnel performing blood specimen collection at hospital wards (Wallin et al.
2008) and 60% of the personnel in primary health care (Soderberg et al. 2009)
used Laboratory Users’ Handbook when searching for instructions on sample
collection and handling.

The corrective actions concerning phlebotomy rounds led to a very
significant decrease in dissatisfaction. The phlebotomy rounds were re-scheduled
in collaboration with clinical units. In addition to the actions of the laboratory,
some clinical units revised their own work patterns to integrate them better with
the laboratory services. As a result of this collaboration, phlebotomy services
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improved, even though the number of rounds decreased. This supports the view
that major corrective actions that may have an impact on the processes of both
parties should be carried out in collaboration with the customers.

Corrective actions targeted at one or a few customers may not be reflected as
a change in satisfaction rating. As seen in the present study (III), not even
corrective actions targeted at all customers are necessarily manifested as a
decrease in dissatisfaction level. In the satisfaction survey to the health centres in
2002, one third of the respondents were not familiar with the frequency of
analysis of laboratory tests. Although this information was added to the
Laboratory Users” Handbook there was no change in dissatisfaction in the 2006
survey.

To evaluate the usefulness of the spontaneous feedback procedure the
spontaneous feedback data collected during the years 2001-2006 concerning the
clinical units of the university hospital and external customers (health centres and
other hospitals) were analysed.

It was found that clinical units of the university hospital and external
customers gave feedback when they suspected the validity of the test results,
when test results were lacking or when there were delays in service. In addition,
health centres gave feedback when samples had been returned to them in
transportation boxes, thus leading into lack of corresponding test results. From
customers’ point of view, all of these are important problems that may have an
impact on patient care and safety.

Based on their consequences, the errors and defects revealed in the
investigations could be classified into lacking, erroneous or delayed test results
and others. These kinds of errors form an unwanted outcome of the laboratory
process and may have harmful consequences for clinical processes. In the present
study, the available data did not make it possible to classify errors according to
potential risk or harm caused to the patients. In the investigations, the sites of the
errors or defects in the laboratory process could be indicated. Classification of
errors according to the various sites in the laboratory process in which they occur
may reveal problematic areas that are prone to errors.

It is important to find out the underlying causes for errors because it offers a
possibility to target corrective or preventive actions properly (EN ISO/IEC
17025:2005: 25, ISO/TS 22367:2008: 4-5). The cause analysis is often the key
and the most difficult part in the corrective actions procedure. Underlying causes
are not often obvious, and careful analysis is therefore needed. (EN ISO/IEC
17025:2005: 25.)
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In the present study, the latent (systematic) errors or defects that occurred in
operating instructions, computer programs and analysers could be corrected,
leading to permanent improvement as far as these errors were concerned. Nearly
all of the active cognitive errors were cases where operating instructions had not
been followed. It is worth trying to decrease these errors since they can be due to
ignorance or negligence, or even due to defects in the instructions themselves. It
was found in the study of spontancous customer feedback from external
customers (IV) that most of the errors were unintended errors occurring during
manual steps of the working process. It is generally difficult to prevent
unintended errors. Their elimination calls for a change in the work process. In the
laboratory, attempts were made to prevent common unintended errors in
unpacking of transportation boxes and in the order entry of test requests of
external customers by applying double-checking in those work steps. The
problems in order entry were later eliminated for the part of regional health centre
customers as electronic data connections were set up.

Investigations of single instances of customer feedback do not necessarily
uncover the critical steps of the laboratory process that are prone to errors. On the
other hand, reviewing collected feedback data once a year or more seldom leaves
possible errors and defects uncovered for too long. The feedback data, including
the original reports, investigations and the corrective actions performed, should be
analysed regularly at shorter intervals. Regular analysis of collected data makes it
possible to find out the distribution of different errors in the various steps of the
process for consideration of actions. In addition, a great advantage of spontaneous
customer feedback is that it gives a possibility to investigate cases in nearly real
time.

Compared with the number of laboratory tests performed, the number of
feedback reports from both the clinical units of the university hospital and the
external customers was very low. Thus, it is not possible to use this method to
calculate error-rates in the laboratory. Health care professionals do not report
problems or errors to the extent they should for quality improvement (Tucker &
Edmondson 2003, Nuckols et al. 2007). The reasons for underreporting seem to
be pragmatic: health care professionals are too busy, they think that they will not
get feedback or they do not know whether a possible error or problem is worth
reporting (Evans et al. 2006, Kreckler et al. 2009). The most common reason why
customers do not complain is that they think nothing will change (Johnston &
Clark 2001: 325-326, Goodman 2006, Jones et al. 2006a). In addition, all
complaints and other reports are not registered by service providers (Stauss &
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Seidel 2008, Luria et al. 2009). Thus, it seems that underreporting on the part of
health care professionals also concerns feedback on laboratory services.
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7

Conclusions

Customer satisfaction survey can be used as a screening tool to identify topics
of dissatisfaction.

After the survey, further clarifications are often needed to find out customer-
specific causes of dissatisfaction and to undertake proper corrective actions.
Most of the spontaneous feedback received by the university hospital
laboratory concerned important subjects that may have had impact on patient
care and safety.

In comparison to satisfaction surveys, an advantage of the spontaneous
customer feedback system is that it gives a possibility to investigate concrete
cases as soon as possible.

Every reported case should be investigated to find out possible errors and
their underlying causes so that appropriate corrective actions can be taken.
Errors or defects revealed in satisfaction surveys or spontancous customer
feedback procedure should lead to corrective or preventive actions, since
customer feedback cannot result in quality improvement if proper actions are
not carried out.
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