



















































































Literature also shows that the provision of PN services by pharmacists vary from
hospital to another. As such, these variations need to be addressed and minimized so
that a standard guideline for pharmacists involved in the provision of PN services can be

formulated.

1.1.4 Rationale of the study

The information necessary to address the above problem is still not available. Although
the PN service have been introduced for more than 20 years, the data on the number of
hospitals offering the service, the extend of pharmacists involvement, the availability of
standard solution and other related information are not available in a comprehensive
manner: (Bahari 1999), (Shamsuddin et.al 1994), (Bahari 1998), ( Bahari 1990),

( Harbans1994) and (Ramanujam 1994).

This study will be able to provide information related to the extend of; PN practice
among Malaysian hospitals, the role of pharmacists and the scope of PN service. The
study will also provide an evaluation of the types of cases commonly on PN, the types of

solution of various PN services in the most established hospitals in Malaysia.

The data from the study will provide the information for the hospitals and policy makers
for the planning and providing of PN services. In addition, the information related to the
availability of PN services is also useful for the future planning of PN. Moreover, the
geographical location of hospitals who offer PN service will allow physician to refer

patients for PN more efficiently.
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The information related to of PN solution used by the hospitals such as standard
solutions, individualized solutions or premixed solutions is useful for the future planning
of PN service. As the data can be used as guideline in selecting the type of service to

offer and in selecting type of solutions to use.

This part of the study will highlight the PN services in Malaysian hospitals including the
number of hospitals providing the services, the type and extend of clinical pharmacy
services, the facilities available, the staff load, quality assuran::e, the availability of
standard formula and computer programmed for PN calculations. The study will also

look into the methods used by hospitals without PN services i.e. the use of ready made

commercially available PN solution or purchase from other hospitals.

1.1.5 Objectives

The general objectives of the study is to: 2
1. explore PN practice in Malaysian hospitals.

The specific objectives of the study are to:

a. determine the extend of PN services offered by Malaysian hospitals.

b. determine the personnel involved in the provision of PN services.

c. determine the load of PN services

e. document the role of pharmacists in the provision of PN services
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1.1.6 Justification of the study

The study provides information related to the provision of PN services in Malaysia. The
information is very useful as in devising plans to the provision of PN services.

The result of the study is also useful to provide information in the development of
protocol and procedures to improve the current PN practice. The resuit also provides
insight information various PN practices in Malaysian hospitals. Remedial steps could

be developed to improve the weakness of the current practice. -

The justification of this study lie in the fact that there is not much information or
knowledge about PN practices in Malaysia. The study was done to answer, enlighten,
and evaluate the practice of PN in Malaysian hospitals. There is no informations about

the types of clinical services offered by pharmacy department.

The study also justified because it will provide information about the number of
hospitals offering PN service, the date PN services started in Malaysian hospitals, the
extend of PN service and the load of PN service. The types of quality assurance carried
out by the PN services such as aseptic techniques, frequency of microbial counts and
maintenance of facilities in the clean room. The type of PN solutions used in the PN
service such as standard formula or individualization for adults and Pediatrics. The
personnel involved in the preparation of PN solution, the duration of PN service and the
supply during the weekend and public holidays. The involvement of pharmacists in the

estimation of PN requirement, PN monitoring and nutrition support team.
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1.2 METHODOLOGY

1.2.1 Introduction

This part of study comprises a survey for the evaluation of PN practice in Malaysian
hospitals. The survey was carried out among all hospitals in Peninsular Malaysia. A
total of 100 hospitals were selected by stratified random selection according to the states
in Malaysia. The list of hospitals was downloaded from website which includes public

and private hospitals in peninsular Malaysia in the year of 2007. ’

1.2.2  Parenteral nutrition practice in Malaysian hospitals

The questionnaire of the PN practice in Malaysian hospitals was developed based on a
study done by Shamsuddin (2003) in Malaysia and other surveys conducted on PN
practices in hospital pharmacies in Switzerland, France, and Belgium by Maisonneuve
et.al (2004). The content of the questionnaire was discussed with faculty apd staff"
working in parenteral nutrition services. All the questions were designed to attain the
objectives of this study. This section evaluated the practice of PN in Malaysia, based on
the following aspects. Type of clinical services offered by the pharmacy department, the
presence of PN services in Malaysian hospitals, the year the provision of PN services
commenced in Malaysian hospitals, the provision of PN supplement to other wards, the
preparations per day, the place of PN solutions prepared, the type and frequency of
quality control processes such as prescription checks, calculation, microbial counts,
particle counts and microbiological tests for final PN solutions. The use of standard

formula and individualised prescriptions for adults and pediatrics. The evaluation also
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looking into aspects of personnel involved in the preparation of PN, additional services
such as 24 hour PN services, weekend and holiday services, the use of computer
programs for PN calculation and checking the compatibility between drug-drug and
drug-PN. The use of standard patient monitoring devices by pharmacists or the PN team
and the use of commercially available PN solution or those ordered from other hospitals
(Smith 1997) and (Passmore 2002).

v

1.2.3 Study design of survey of Practice PN in Malaysian Hospitals

The survey utilized a structured questionnaires (Appendix 1). A pretest was carried out
to evaluate the validity using three voluntered pharmacist. The survey questionnaire was
sent to the pharmacy director in each hospital. It was accompanied by a letter explaining
the objectives of the study and a self address post-paid envelope. Responses were

expected within a 30 days time frame.
1.2.4 Determination of the sample size.

The sample size was determined using to the following procedure: First, the total
number of hospitals in Malaysia was determined as follow:
122 (Government) + 93 (Private) = 215 hospitals

Then the sample size was determined using the following equation formula.

n= [__ZM} P~ P)
E
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P =15:200= 0.075 (MOH Annual Report, 2002).
q=(1-p)=0.925

n = sample size

Z = standard normal deviate usually 1.96

E= The degree of accuracy desired, usually set at 0.05.

Determination of sample size

n= {196 T 0.075 (0.925)
.05

= 100 hospitals were selected by stratified random selection method.

Table 1.2.2: The total number of hospitals in both government and private hospitals

Hospital Governments Private
Johor 11 14
Kedah 9

Kelantan 9 8
Melaka 3

Negeri sembilan 6 5
Pahang 8

Perak 14 9 2
Perlis I

Pulau Pinang 6 14
Selangor 10 19
Sarawak 14 8
Sabah 22 2
Terengganu 6

WP Kuala Lumpur 2 14
WP Putrajaya 1

WP Labuan

Total 122 93
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Table 1.2.3: The total number of government and private Hospitals in participated in the
study (100).

Hospital Governments Private
Johor 5 7
Kedah 4

Kelantan 4 4
Melaka ]

Negeri sembilan 3 2
Pahang 4

Perak 7 4
Perlis 1

Pulau Pinang 3 7.
Selangor 5 9
Sarawak 7 4
Sabah 11 1
Terenggannu 3

WP Kuala Lumpur 1 7
WP Putrajaya 1

Total 60 45

1.2.5 Subjects (hospitals)

In order to evaluate the parenteral nutrition practice in Malaysign hospitals, a
survey was carried out among all hospitals including private and public hospitals in
peninsular Malaysia. The list of hospitals according to geographical site was obtained
from the Ministry of Health website which includes public and private hospitals in

peninsular Malaysia.

12.5(a) Selection of hospitals
A total of 215 hospitals from public and private hospitals were listed in ministry of
health website. Hundred (100) of hospitals were selected by stratified random selection

according to the states in Malaysia.
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1.2.5 (b) Inclusion criteria

All the government and private hospitals in Malaysia.

1.2.5 (¢) Exclusion criteria

There were 29 small clinics were excluded from the study.

1.2.6 Data Analysis

The data was analyzed using SPSS version 11 and descriptive statistic was used as

appropriate. Contingency tables were used for the following:

1. The classification of the hospitals.

2. PN services in Malaysian hospital.

3. Hospital size with relation to hospital type. 2
4. Availability of PN services according to class of hospital.

5. The Specialties type offered by the Malaysian’s hospital.

6. Type of Clinical Pharmacy Services offered Pharmacy Department.

7. Clinical Pharmacy Services offered by Pharmacy Department according to hospital
type.

8. Year of PN service started.

9. Ward with PN services.

10. Places for preparation of PN.

11. Parenteral Nutrition Services Offered by Pharmacy Department.
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12. Pharmacist Involvement in Parenteral Nutrition Services.
13. Monitoring of quality control during PN compounding.
14. The use of commercially available standard product.

15. Type of recommendation by Pharmacist.

16. Components of solutions.
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1.3 RESULTS AND DISCUSSION

1.3.1 Response rate

The response rate of the survey was 52% (52 out of 100 selected hospitals). This finding
is comparable to other Malaysian health related studies using the questionnaires survey
which is between 24.25% to 85% (Mohamad et.al 1997 and Marnoch et al 2002). The
response rate from studies among doctors were lower (24.25%3 than Pharmacists (52%)
and nurses (85%). The differences could be due to the differenence in workload of each
profession and time available. However, the finding on response rate was comparable to
other studies on PN done outside Malaysia such as in Switzerland which was 55.6%,
France 30.5%, and Belgium 24.5% (Maisonneuve et.al. 2004). A study in Portugal
showed that the response rate was 44%, reaching (60%) in primary care (Ravasco et.al.
2004) while in the United Kingdom about 61.2% of questionnaires distribute_d were

)
completed and returned (James 1992). '

The study also showed that most of Malaysian pharmacists were aware about the PN

services even though their hospital did not offer PN services.
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1.3.2  Classification of hospitals

Table 1.3.4 shows the number of hospitals according the classification such as tertiary
(15.4%), secondary (67.3%) and primary (17.3%) hospitals that responded to the
questionnaires. The classification was based on the facilities, the level of training of
medical staff, size and professionalism. The number of primary hospitals did not
represent the actual number of primary hospitals selected for the study because most of
them did not respond to the questionnaire. Another reason‘ was the increase in the
number of private hospitals in 2007. This is due to the compulsory registration of all

private practitioners and hospitals in Malaysia which was implemented in 2007 (Chee

2007), (Association of private hospitals) and (Charles 2002).

Table 1.3.4: The classification of the hospitals

Hospitals Hospital type n %
Tertiary hospitals  teaching 8(15.4) x
referral '
Secondary hospitals general 35(67.3)
district
nucleus
Primary hospitals private 9(17.3)
Public clinic
HPN organization
Total 52(100)
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1.3.3 PN services in Malaysian hospital

There were 9 (17.3%) Malaysian hospitals participated in the study offered PN service.

Among the reasons for this low rate were:

Studies from
patients (6.3%

et.al. 2003)

1. The cost of setting PN services is very expensive and smaller
hospitals do not have enough cases for PN and therefore it is not cost
effective.

2. Small hospitals have the choice to purchase the PN solution from
other hospitals.

3. The system that allows small hospital to transfer patients who
require PN support to another hospitals with PN services.

4, Smaller hospitals have the choice to use ready made solution,

which can be purchased from the pharmaceutical companies.

other countries showed that nutritional therapy was used in 8.8% of
enteral nutrition and 2.5% parenteral nutrition) in Latin America (Correia

However, an other study showed that Standard PN solutions were

prescribed in 68% of cases (Krohn et.al 2005).

Table 1.3.5: PN services in Malaysian hospital

n (%)
PN service 9(17.3)
No PN service 43(82.7)
Total 52(100)
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1.3.4 Hospital size

Table 1.3.6 shows the size of the hospitals that participated in the study. Majority of the
hospitals (68.2%) had less than 250 beds and the relation between hospitals type and the
hospital size was significant (P=0.024). All the primary hospitals had less than 250 beds
and 68.6% of secondary hospitals also had less than 250 beds while 22.8% had between
250 to 500 beds. However, tertiary hospitals had more than 1000 beds. The study found
that tertiary hospitals with 1000-1250 beds capacity have a higher number of pharmacist
and pharmacist assistant. Therefore they could handle more preparation per day (Table
1.3.7). In addition, tertiary hospital also could offer wider types of pharmacy service

(Raymond 2005) and (Starkweather 1970).

1. Tertiary hospitals had larger beds number than secondary and primary because they
received referral patients from larger geographical areas. For example, the Penang
hospital used to receive patients from other hospitals such as those from Perlis, Kedah
and Perak.

2. Tertiary hospitals also had wider number of specialties.

3. Tertiary hospitals also cater to chronic and severe cases that required prolong hospital
stay.

4. Tertiary hospitals had latest and sophisticated equipments such as MRI, etc.
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Table 1.3.6: Hospital size in relation to hospital type.

Less 250- 500- 750- 1000-  More Total

than 250 500 750 1000 1250 than

beds beds beds beds beds 1250

beds

Hospital type
Tertiary 2(25) 4(50) 0(0) 0(0) 1(12.5) 1(12.5) 8(15.4)
hospitals
Secondary 24(68.6) 8(22.8) 2(5.7) 1(2.8) 0(0) 0(0) 35(67.3)
hospitals
Primary 9(100) 0(0) 0(0) 0(0) 0(0) 0(0) 9(17.3)
hospitals )
Total 35(67) 12(23) 2(4) 1(2) 1(2) 1(2) 52(100)

1.3.5 Availability of PN services

Table 1.3.7: Availability of PN services.

Hospital type Mean no of Mean no of PN services Total mean
pharmacist assistant no of
pharmacist preparation/day
for adult and
pediatric
Tertiary hospitals  13+12 27+46 55.5 % 10£11°
Secondary hospitals  5+6 9+6 44.4 % 42
Primary hospitals 1+1 4+3 0% 0

1.3.5 (a) PN services and mean of pharmacist and pharmacist assistant

Table 1.3.7 shows that PN is available in 55.5 % of tertiary, 44.4 % in secondary and 0%
in primary hospitals. All primary hospitals did not have PN services because the
hospitals did not manage complicated cases and patients that require PN service were

referred to the either secondary or tertiary hospitals. Similarly not all secondary hospital
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had PN services, as most small secondary hospital referred complicated cases to tertiary

hospitals for further management.

The other reason was the load of pharmacist in the pharmacy department. The number
of pharmacists was 13+ 12, 5+ 6, and l+! in tertiary, secondary and primary hospitals
respectively. In addition the number of pharmacist assistant was 27+ 46, 9 + 6, and 4+3
in tertiary, secondary and primary hospitals respectively. The differences were
significant (P=.001 and P=.021 respectively). Most tertiary hospitals had higher number
of pharmacists and pharmacy assistants, and therefore could afford to offer a labor

intensive service such as PN. This is supported by Krishnan et.al (2001) that showed

higher number of pharmacist in tertiary hospitals was due to the load of the hospitals.

1.3.5 (b) Mean preparation per day

Table 1.3.7 shows the mean no of PN preparation per day were 10+11 and 432 in
tertiary and secondary hospitals respectively. The relation between mean average no of
preparation per day total and type of hospital was not significant P = 0.310.
The higher mean number of PN in tertiary hospitals could be due to the differences in

1. the number of patients

2. the type of specialties offered.

3. the facilities available

4. the number of trained staff.
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