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Objective : To develop quality indicators for assessing the performance of central sterile supply department.
(CSSD).
Material and Method : Quality indicators for sterilization in CSSD were searched by literature review and by
current situation analysis by 79 infection control nurses (ICNs) and 83 heads of CSSD. Quality indicators
were drafted and subsequently validated by 5 experts. The feasibility and applicability of the quality indica-
tors were tested in 37 ICNs and 34 heads of CSSD. The quality indicators were finally refined by a forum of 5
experts and 5 representatives from CSSD.
Results : A total of 30 quality indicators were developed. These include 9 indicators for structure, 12 for
process and 9 for output of CSSD. The quality indicators were deemed appropriate for the assessment of the
quality of CSSD in Thailand.
Conclusion : Thirty indicators were developed for assessing the quality of CSSD.
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The central sterile supply department provides
a hospital with services in the areas of supply process-
ing and distribution. The department is responsible for
cleaning, decontamination and sterilization of all reus-
able instruments and supplies. Defects in sterilization
can lead to catastrophic consequences and economic
burden(1,2). The quality of sterilized products must be
assessed by certain quality indicators. These should
include not only the products, but also the structure
and work process in CSSD(3). The development pro-
cess of quality indicators should stem from literature
review and situation analysis, followed by expert opin-
ion and feasibility study(4). In Thailand, each CSSD
has its own job description and job instruction. Certain
quality indicators for the process of sterilization, for
example, tape test, pack test, and for the products, for
example, spore test, have been used(5). A set of quality

indicators for overall assessment of the quality of CSSD
is thus needed. These indicators must be scientifically
sound and practical for the country. A study on the
development of comprehensive quality indicators for
CSSD was carried out from 2003 to 2004.

Material and Method
A study on the development of quality indi-

cators for sterilization practices was done during No-
vember 2003 and March 2004. The study was divided
into 4 phases. Phase 1 was literature review and situa-
tion analysis involving 79 ICNs and 83 heads of CSSD.
They were selected from university and Ministry of
Public Health hospitals across the county. The second
phase was the drafting of quality indications subse-
quently validated by 5 specialists in infection control
including 2 physicians and 3 ICNs. Phase 3 was the
feasibility study by 37 ICNs and 34 heads of CSSD.
The fourth phase was for the refinement of quality in-
dicators by a forum of 5 specialists and 5 CSSD per-
sonnel.
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Data was analysed by using descriptive sta-
tistics.

Results
A set of questionnaire on quality indicators

were sent to 1 ICN and 1 head of CSSD of each of 110
hospitals across the country in November 2003. As
shown in Table 1, 79 ICNs and 83 heads of CSSD re-
sponded, with an average of 73.6%. They were from 5
university, 16 regional, 53 provincial and 5 district hos-
pitals. The indicators on structure of CSSD was shown
in Table 2. There were small discrepancies between the
written quality indicators and those in practice except
assignment of duties for CSSD personnel. Human re-
source development and budget plan were among the
least implemented quality indicators. There were 4 qual-
ity indicators that did not exist at the time of the survey
: retrieval of defective products, channel for communi-
cation between CSSD and users, a fully structured
CSSD and the imposition of head of CSSD as a member
of infection control committee (ICC). There were 5 qual-

ity indicators available for sterilization process (Table
3). Less than 3 quarters of CSSD where personnel com-
plied fully with sterilization guidelines and validated
sterilization instrument. Missing important quality in-
dicators include the complying with guidelines on :
cleaning, packaging, loading, unloading, distribution
of sterilized products, maintenance of sterilization in-
strument and proper use of sterilized instrument.

Table 4 demonstrates the presence and imple-
mentation of quality indicators for sterilized products.
Application of indicators for steam sterilization by tape
test, adequate steam penetration by Bowie-Dict test
were as low as 25.9% to 47.5%. The most important
biological (spore) test was applied in only 83.3%. The
level of satisfaction by users was only at 3.1%. The
following quality indicators were not used : percent-
age of retrieved products, mechanical failure of instru-

Quality Indicators Presence Imple-
menta-
  tion

Complying to sterilization guideline     97.5   74.1
Validation of sterilization instrument     72.8   72.8
Use of chemical indicator     98.2   97.5
Use of biological indicator     96.3   95.7
Precautions of sharp injury     95.1   93.2

Table 3. Presence and implementation of quality indi-
cators for sterilization process (%) (N=162)

Types of      ICNs Heads CSSD
Hospitals No    % No    %

University   5     6.3   3     3.6
Regional 16   20.3 16   19.3
Proviacial 53   67.1 57   68.7
District   5     6.3   7     8.4

Total 79 100 83 100

Table1. Infection control nurses (ICNs) and heads
of central sterile supply department (CSSS)
participated in situation analysis of in-use
quality indicators

Quality Indicators Presence Implemen-
    tation

Written policy     76.5      72.8
Work flow chart     97.5      89.5
Job assignment     92.6      92.6
Practice manual     79.6      76.5
Human resource     63.6      56.8
  development plan
Annual health check Up     97.5      86.4
Budget plan     74.1      71.0

Table 2. Presence and implementation of quality indi-
cators (%) for structure of  CSSD (N=162)

Quality Indicators Presence Imple-
menta-
  tion

Percentage of :
Negative chemical test     30.3   25.9
Negative Bowie Dict test     47.5   47.5
Negative biological test     84.6   83.3
Satisfaction of custumers       3.1     3.1

Currently not available
- Percentage of retrieved products
- Percentage of undelivered sterilized products
- Percentage of wet packs
- Percentage of technical failure of sterilizer
- Incidence of accidents at work.
- Percentage of expired products in stock

Table 4. Presence and implementation of quality indi-
cators for sterilized products (%) (N=162)
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ment, percentage of undelivered sterile products, per-
centage of wet packs, percentage of inappropriate pack-
aging, accidents, and percentage of expired products
in stocks.

The feasibility study was participated by 37
ICNs and 34 heads of CSSD (Table 5). They were among
the subjects enrolled in phase 1. The results of the
feasibility study on structure of CSSD are given in Table
6. Most of the quality indicators in-use were feasible.
Retrieval of defective products were considered fea-
sible by 71.8% of personnel and imposition of  head of
CSSD as a member of ICC was 84.5%. The applicability
of a channel of communication between CSSD person-
nel and users, a well-planned structured CSSD were
not included in the feasibility study.

The quality indicators for process in CSSD
were all feasible, including indicators not present at
the time of the present study.

The results of the feasibility study on prod-
ucts of CSSD are shown in Table 7. The Bowie-Dict
test, as an indicator was deemed feasible in only one-
third. Other indicators, not available at the time of sur-
vey, were considered feasible at a high percentage.
These included retrieval of defective products, techni-
cal failure of sterilizer, wet packs, expired products in
stocks and undelivered products.

Discussion
The present study on the development of in-

dicator to assess the quality of CSSD was done to
include structure, process and output.(3) The practices
were reported by ICNs and heads of CSSD from gov-
ernmental hospitals in Thailand (Table 1). The common
practices included the setting of a work flow chart and
job assignment. However, the written policy, practice
manuals, and budget plan were not incorporated into
the structure of CSSD in many hospitals. This could
lead to improper practices in a developing country

Quality Indicators Feasible (%)

Written policy      97.2
Work flow chart      90.1
Job assignement      98.6
Practice manual    100.0
Human resource development      91.6
Annual health check-up      93.0
Budget plan      97.2
Retrieval of defective products      71.8
Head of CSSD as a member of      84.5
  infection control committee

Table 6. Feasible quality indicators for structure of
CSSD by 37 ICNs and 34 heads of CSSD

Types of      ICNs Heads CSSD
Hospitals No    % No    %

University   1     2.7   1     2.9
Regional   9   24.3   8   23.5
Provincial 22   59.5 21   61.8
District   5   13.5   4   11.8

Total 37 100 34 100

Table 5. Infection control nurses and heads of CSSD
participated in feasibility study

where automated  machines are lacking(6). A policy and
practice in human resource development were as low
as 63.6% and 56.8% respectively. The personnel in
CSSD need continuing professional development
through education otherwise they will be left behind in
the advancement of knowledge and technology of new
machines. The calling-back of sterilized products that
do not meet the standard was also lacking in all hospi-
tals. The heads of CSSD were not automatically se-
lected as a member of ICC. This widens the gaps be-
tween CSSD and ICC and costumers.

Five indicators were used to assess the qual-
ity of sterilization process in the hospitals surveyed
(Table 3). It is to be noted that validation of sterilization
instrument was done in only 72.8%. Even though it
was validated, it was done by CSSD personnel who
were not engineers. Defects of the instrument could
easily occur and are not easily detected in daily prac-
tice leading to unsterile products(7). The use of pro-
cess and outcome indicators were satisfactory (93.2%-

Quality Indicators Feasible (%)

Percentage of :
- negative chemical test      84.5
- negative Bowie-Dict test      64.9
- negative biological test      94.3
- satisfaction of customers      67.6
- retrieved products      71.8
- technical failure of sterilizer      84.3
- wet packs      74.7
- expired products in stock      73.2
- undelivered products      70.4

Table 7. Feasible quality indicators for sterilized pro-
ducts by 37 ICNs and 34 heads of CSSD (%)
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98.2%). These monitoring processes provide quality
assurance to healthcare workers and patients that the
instruments have been properly processed(8). Certain
important guidelines were not available in the hospi-
tals ; these included guidelines on : cleaning, packag-
ing, loading, unloading, delivery of sterilized products
and maintenance of sterilized instruments.

The quality indicators for sterilized products
were very limited (Table 4). The result of biological
(spore) test was the major indicator. Process indicators
were less recognized. Positive feedbacks from users
were almost absent. Many useful indicators were to be
introduced, for example, the proportion of retrieved
products, defective products, undelivered products,
wet packs, expired products in stocks, incidence of
technical failure of sterilizer and events of work-related
accidents. The feasibility of application of quality indi-
cators was studied in 37 ICNs and 34 heads of CSSD
(Table 5). They were enrolled from governmental hos-
pitals. Quality indicators for structure of CSSD were
highly feasible (Table 6). Two indicators not present in
practice were also assessed. The feasibility of retrieval
of defective product and of assigning the head of CSSD
as a member of ICC were 71.8% and 84.5% respectively.

The quality indicators for process of steriliza-
tion were also studied. All indicators in Table 3 and all
essential indicators not implemented in the hospitals
were all 100% feasible. The quality indicators for out-
put of CSSD, as shown in Table 7, were less feasible
except the biological test. This reflected the infrequent
use of process indicators such as chemical test (84.5%),
Bowie-Dict test (64.9%) in the hospitals. Proposed in-
dicators to be incorporated into quality indicators for
output were considered feasible in 70.4%-84.3%.

The quality indicators were finally refined by
a panel of 5 specialists and 5 CSSD personnel. Word-
ing in the draft, details of sub-topics were corrected as
appropriate.

Conclusion
The development of quality indicators for as-

sessing the performance of CSSD by literature review,
situation analysis, feasibility study and final refine-
ment yielded a set of indicators for structure, process
and output of CSSD. It is hoped that these indicators
be applicable in hospitals in Thailand.
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