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Abstract

Rational: Studies conducted showed that there were gaps regarding the rational use of medicines (RUM).

Aims and Objectives: to evaluate of prescriptions pattern and its economic losses at National Medical Supplies Fund
(NMSF) Khartoum pharmacy, using WHO indicators.

Method: A cross-sectional study was conducted using random sampling method, a total of 100 prescriptions were
collected and analyzed from May- July 2016. Index of Rational Drug Prescribing (IRDP), dispensing, health facility and
complementary indicators were selected and used as an indicator of RUM.

Main Results: the mean values of prescribing indicators of RUM were estimated to be within the WHO optimal values for
number of drugs per prescription (2.5 Vs >3) and antibiotics (5% vs. >30%), However, the discrepancy was reported
regarding the injections indicator which was found to be more than the WHO optimal value (31% vs. >10%) and generics
to be less than the WHO optimal value (30% vs. 100%).The economic loss due to irrational use of injections was high
(85%).

Conclusions: Strategies and interventions are desirable to promote RUM and minimize the consequences of using

injectable medicines.

Keywords: Health Care; Polypharmacy; Immunology; Health Insurance

Abbreviations: RUM; Rational use of Medicines;
NMSF: National Medical Supplies Fund; IRDP: Index of
Rational Drug Prescribingg WHO: World Health
Organization; GDP: Gross Domestic Product.

Introduction

Medicines play an essential role in health care delivery
and disease prevention. The availability and affordability
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of good quality drugs along with their rational use is
needed for effective health care [1].

World Health Organization (WHO)estimates that
globally “more than half of all medicines are prescribed,
dispensed, or sold inappropriately and that half of all
patients fail to take their medicines correctly” Both
healthcare providers and patients contribute to irrational
medicine use [2]. Essential medicines are those that
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satisfy the priority health care needs of the population [3].
About one-third of the world’s population lacks access to
essential medicines [4]. The irrational use may take the
form of overuse, underuse and misuse of prescription or
non-prescription medicines. Polypharmacy, overuse of
antibiotics, overuse of injections, wrong medicines, and
under use of available effective medicines are examples of
irrational drug use [5-9].

There are many factors contributed to irrational use of
medicines and they classified into four dimensions:
Health system, prescriber, dispenser and patient and
community [10-14]. The impact of irrational drug use
includes antimicrobial resistance which has an
increasingly significant threat to global public health,
adverse drug reactions and medication errors, lost
resources which between 10-40% of national health
budgets are spent on medicines, and eroded patient
confidence which exacerbated by the overuse of limited
medicines, drugs may be often out of stock or at
unaffordable prices and as result erode patient confidence
[15-17].

Health and Pharmaceutical Expenditures

The health demands for all countries are increasing as
a result of population growth, disease patterns reflecting
the illnesses of both under development and
industrialization, the occurrence of new diseases such as
Ebola, and the emergence of new technologies. Yet, in
efforts to reduce debt and stabilize economies, several
countries have limited public funding for health. As a
result, those who most need basic health services are
increasingly unable to meet their needs. Ministries of
health must focus the momentum for change on
developing mechanisms to meet such needs, and they
must do so by involving both the public and private
sectors [18].

Health expenditures average about 5% of Gross
Domestic Product (GDP) across all developing countries
and that reflect the lower public health spending (the
lower share of health in national budget). Spending on
drug related directly to GDP although the variation in the
percentage of spending on drug not different significantly
between developed and developing countries, 0.8% and
0.79% respectively [19].

Irrational use of medicines is a major challenge facing
many health systems across the world. Such practices are
likely to lead to poor health delivery that may put patients
at risk and result in wastage of scarce resources that
could have been used to tackle other pressing health
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needs [20]. The pharmaceutical management aim to
deliver the correct, proper and appropriate use of
medicines to patient.

Health Insurance and Rational use of Medicines

To ensure equitable financing, affordability and
delivery of essential medicines with a focus on promoting
establishment of sustainable ways of financing medicines
expenditure through health insurance schemes. Also
promoting therapeutically sound and cost-effective use of
medicines by health workers and consumers with a focus
on efforts to increase rational use of medicines among
prescribers and consumers through working with health
insurance systems to promote the use of essential
medicines [21].
use of

Interventions to Control Rational

Medicines

To address irrational use of medicines, prescribing,
dispensing and patient use should be regularly monitored
in terms of: the types of irrational use, so that strategies
can be targeted towards changing specific problems; the
amount of irrational use, so that the size of the problem is
known and the impact of the strategies can be monitored;
the reasons why medicines are used irrationally, so that
appropriate, effective and feasible strategies can be
chosen. People often have very rational reasons for using
medicines irrationally. Causes of irrational use include
lack of knowledge, skills or independent information,
unrestricted availability of medicines, overwork of health
personnel, inappropriate promotion of medicines and
profit motives from selling medicines [4].

In 1997, the International Conference on Improving
the Use of Medicines in Chiang Mai, Thailand was the first
global scientific conference purely devoted to strategies
for improving drug use in developing countries [12].

Rational Use of Medicines in Sudan

In Sudan, according to 2003 estimates, there were
5,944 Physicians, 244 Dentists, 674 pharmacists and
17,174 Nurses employed by the Ministry of Health. Half
the physicians are located in the three largest cities in
Khartoum State. With respect to physical resources, there
were 1,864 primary health care units, 951 health centers
and 453 hospitals. The total number of community
pharmacies in Sudan is 2,940. 622 of them which
represent 21.2% are located in Khartoum State that
included three cities: Khartoum 275, Omdurman219,
Khartoum North 128, while the number of pharmacists is
3,900, approximately 60% of whom are in Khartoum
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State. The literature show that essential elements of
prescription were missing in both Khartoum and
Omdurman hospitals in up to 91% of the records
reviewed [22].

National Medical Supplies Fund

National Medical Supplies Fund (NMSF) is the national
center for procurement, storage and distribution of
medical supplies in Sudan. The range of medical supplies
at NMSF includes medicines, vaccines and other
biologicals, medical consumables and a wide range of
medical equipment. These supplies are provided to public
health facilities and the private sector in addition to many
other organizations. The pharmaceutical procurement
system is a major determinant of pharmaceutical
availability and total pharmaceutical costs. In most
developing  countries,  pharmaceutical  purchases
represent the single largest health expenditure after
personnel costs. An effective procurement process helps
ensure the availability of the right medicines in the right
quantities, at reasonable prices, and at recognized
standards of quality. A country can acquire
pharmaceuticals through purchase, donation, or local
manufacture. Quantification is an important step in the
procurement process that involves estimating not only
the quantities needed of a specific item, but also the
financial means required for purchasing the item. The
primary goal is to maintain a steady supply of
pharmaceuticals and supplies to facilities where they are
needed, while ensuring that resources are being used in
the most effective way. The distribution cycle begins
when pharmaceuticals are dispatched by the
manufacturer or supplier. It ends when medicine
consumption information is reported back to the
procurement unit. Designing systems for distributing and
storing medicines, supplies, and equipment is complex
and important.

Current research aims to evaluate medicines
prescription pattern and its economic losses at NMSF
pharmacies in Khartoum, Sudan.

Materials and Methods

Cross-sectional study was conducted at NMSF
Khartoum pharmacy that consider as the most crowded
pharmacy wusing random sampling method and
considering the pharmacy as health facility, a total of
100prescriptionswere collected. The sample size was in
accordance with WHO recommendation for practice
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assessment in individual facilities which requires that a
minimum of 100 samples per facility should be collected
for the purpose of evaluation [23]. A standard WHO
prescribing indicators form was used to collect the
required variables. This study was conducted capital of
Sudan at NMSF Khartoum pharmacy that located in
Khartoum locality in May- July2016.

Study Instrument and Tools

According to the WHO definition of rational use of
medicines to determine the independent variables that
lead to irrational use of medicines the following
conceptual frame work was developed [24]. The
framework recognizes the need to take various
perspectives individual, community development and
public health in planning, implementing and evaluating
initiatives to improve use of medicines.

Prescribing Indicators Measure: average number of
medicines per encounter, percentage of medicines
prescribed by generic name, Percentage of encounters
with an antibiotic prescribed and Percentage of
encounters with an injection prescribed.

Patient Care Indicators Measure: average dispensing
time, Percentage of medicines actually dispensed and
percentage of medicines adequately labelled.

Health Facility Indicators: availability of a copy of
essential medicines list or formulary.

Complementary Medicine-Use Indicators: measure
average pharmaceutical cost per encounter, percentage of
pharmaceutical costs spent on antibiotics, percentage of
pharmaceutical costs spent on injections.

Data Collection Procedure and Data Analysis

Three well-trained pharmacist collected data on both
prescribing and dispensing indicators prospectively from
pharmacy. Data were collected using questionnaires for
patients filled by the interviewer. Data collection from the
pharmacies followed the WHO guidelines and
methodology to ensure reliability of data collection. Data
collected by designed questionnaires from WHO
indicators which included Core medicine-use indicators
and Complementary medicine-use indicators. Sets of data
obtained from samples will be collected. Data entry and
analysis were conducted using Microsoft office excel 2007
Descriptive statistics were used in the form of mean.
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Results

Prescribing Indicators Measure

Indicator Result (Opihel
value
Average no. of medicines per 25 <3

encounter Rx
Percentage of medicines prescribed
by generic name (INN)
Percentage of encounter with
antibiotics prescribed
Percentage of encounter with
injection prescribed

30% 100%

5% <30%

31% <10%

Table 1: Prescribing indicators.

Patient Care Indicators Measure

Indicator Result Optimal
value
Average dispensing time - min 6.6 ok
Percentage o'f Medicines actually 549 100%
dispensed
Percentage of Medicines o 0
adequately labeled 4% 100%
Table 2: Patient care indicators.
Health Facility Indicators
Indicator Result| Optimal value
Avallal?lllty of'a'copyiof 100% 100%
essential medicines list

Table 3: Health facility indicators.

Complementary Medicine-Use Indicators

Indicator Result
Average pharmacgutlcal cost per 665.6 SDG
encounter (direct cost)
Average.phgrmaceutlcal cost(direct 686.6 SDG
and in direct) per encounter
Percentage of pharmaceutical costs
o 85%
spent on injections
Percent of househ.old income is spent 18.50%
on purchasing medicine
Percentage of expenditures of
transportation cost to pharmaceutical 3.10%
cost

Table 4: Complementary medicine-use indicators.

Discussion

The main finding of the present study was that, the
mean values of prescribing indicators of RUM at NMSF
Khartoum pharmacy was estimated to be within the WHO
optimal values for number of medicines per prescription
and Percentage of encounter with antibiotics prescribed
(Table 5). However, the discrepancy was reported
regarding percentage of medicines prescribed by generic
name (INN) and Percentage of encounter with injection
prescribed which were found to be more than the WHO
optimal value.

This study compared WHO prescribing indicators
from the present study with other studies conducted in
Sudan, UAE, Saudi Arabia [25-27].

WHO Prescribing Indicators
Number of Average Gene_rl.c Antibiotic Injection
Number of | number of | prescribing o o
Study Year healthcare o prescribing | prescribing
facilities prescriptions| drugs per | Percentage (%) (%)
encounter (N) (%)
Present study| 2016 1 pharmacy 100 2.5 30 5 31
Sudan 2006 |2teachinghospitall 54, 2.1 4622 59 12
(Referral)
UAE 2012 4hospital 1100 2.49 100 9.8 3.14
(specialized)
Saudi Arabia | 1991 1teaCh(‘l‘;§ g)‘)smtal 500 1.69 432 15.6 1.8

Table 5: WHO prescribing indicators.

Comparison of WHO prescribing indicators between
this study and other studies. Study; Year Number of
health care facilities (hospitals); Number of prescriptions

WHO prescribing indicators average number of drugs per
encounter(N); Generic prescribing percentage (%)
Antibiotic prescribing (%); Injection prescribing (%). All
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the studies show that the indexes of poly-pharmacy were
within the range of WHO optimal value.

In UAE the overall index of generic prescribing was
optimal in all the hospitals due to the use of the electronic
prescribing system which was termed Wareed in Arabic
indicating life-supply). The average percentage of generic
prescribing in hospitals in UAE in the present study was
equal to the WHO optimal value (100%). Lower results
were reported from studies conducted in Sudan (present
study 30% and previous study 46%) and KSA (43.2%).
The importance of implementation of electronic
prescribing systems was apparent in maintaining generic
prescribing in healthcare facilities where all the
medicines are entered to the system with their generic
name. This enables patient to choose between
alternatives available and not to be limited to the brand
drug. This indicated the importance of raising the
awareness of the prescribers toward this issue and to
encourage them to prescribe the medicines by their
generic names even if the facility does not implement an
electronic prescribing system. NMSF introduce electronic
system to all state in Sudan to order all medicines in the
generic name to introduce the awareness of prescribing
generic name in supply chain.

The index of rational antibiotic prescribing was
optimal. Higher result was reported from other study in
Sudan (59%). Antibiotic prescribing in the hospitals was
lower in all the Emirates and Saudi Arabia.

The percentage of injection prescribing in the present
study was (31%) higher than the WHO optimal value.
Similar results were obtained from previous study in
Sudan (12%). Very low results were reported from UAE
(3%) and KSA (1.8%). It is important to raise the
awareness of prescribers and to encourage them to
continuously improve their prescribing of injections
according to the guidelines set by WHO and give
preference to the oral route whenever possible; especially
when the patient is able to take the drug orally. This is
particularly important to improve patient adherence,
reduce the cost and save the resources since the injection
preparations are more expensive than the oral dosage
forms.

Regarding Patient care indicator there is no optimal
value for average dispensing time but when compared
with other study (25) the average dispensing time in this
study (6.6 min) is more than that in Khartoum teaching
hospital (0.85) and Omdurman teaching hospital (0.69)
Medicines actually dispensed. More dispensing time may
indicate more information about medicines for patient
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especially almost patient that haunt NMSF Khartoum
pharmacy are outpatient.

Regarding Dispensing indicators medicines actually
dispensed in this study was (54%) while Khartoum
teaching hospital (86.5%) and Omdurman teaching
hospital (83.9%).

To measure the economic impact, other standard
indicators were used that reflect the cost of the
medication, the amounts paid by the patient and
compared with income of households , as the study
measured the economic losses (economic loss) resulting
from the irrational use of medication.

The Average pharmaceutical cost per encounter
(direct cost) was 665.6 SDG and Average pharmaceutical
cost (direct and indirect) per encounter was 686.6.The
transportation cost consider as indirect cost and not
measure for who used their private car. Percentage of
expenditures of transportation cost to pharmaceutical
cost (3.1%). As result of percentage of encounter with
injection prescribed was high (31%) also percentage of
pharmaceutical costs spent on injections was high (85%)
of total spending on prescription.

Conclusions

Strategies and interventions are desirable to promote
RUM and minimize the consequences of using injectable
medicines. The prescriber practice regarding no. of
medicines per encounter and percentage of antibiotics
per encounter are good.

Regulations must be activated to promote generic
prescribing. The study has revealed inadequate skills in
dispensing regarding labelling of medicines. From
economic point of view irrational use of medicines
considered as financial burden to household.

Limitations of the Study

The absence of study that calculate the economic
impact of irrational use of medicines with all dimensions
that include consequence on health system, patient and
community.

Contribution of the Findings
The choice of interventions to control irrational drug

use depends on the type and magnitude of drug use
problem and the reasons why it exists.
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This paper estimate the economic impact of irrational
drug use at National Medical Supplies Fund, Sudan and
identified interventions which should be apply for future.
Calculation of economic cost (financial cost added to
opportunity cost) rather than calculation of financial cost
only. Strategies and interventions are desirable to
promote RUM and minimize the consequences of using
injectable medicines. More studies at different health
facilities level have to conduct to determine the
interventions that are cost- effective.
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