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indicators,

revealed

that

antibiotics

/prescription[55.8%], and prescribing in generic names [47.6%] were
both out of advised WHO limits. The use of injections [21.51%] and the number of medicines/
prescription [1.22] were however within the WHO optimal cut-off limits [1.4-1.8] and [24.1%]
respectively. Pearson Chi-Square Test revealed significant correlations between the use of
medications' trade names and: the number of drugs per prescription [P= 0.019], the use of the
metric system [P=0.000], the number of prescribed antibiotics [p= 0.001], and the legibility of
handwritten prescriptions [p= 0.10]. The prescriber's specialty showed significant correlation
with the use of the metric system in prescriptions [p = 0.005], and injections prescribing
[p=0.02], respectively. Printed prescriptions were significantly correlated with private sector
prescription [p= 0.022].Conclusion: Studied prescriptions were incomplete, not satisfactorily
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legible, and were only partially rational. All Prescribers, especially the juniors, shall be well
and continuously trained on prescribing. Proper prescribing guidelines shall be instituted and
enacted.
KEYWORD: Outpatients, Medical Prescriptions,

legibility, Completeness, Rational

Prescribing, Sudan.
INTRODUCTION
Pharmaceuticals represent major players in the management of the different diseases or
ailments complained of by patients to the different members of the healthcare team, mainly the
physicians, pharmacists and nursing staff.[1, 2] The prescription is a lawful health-care program
that governs the plan of care for the patient. It usually is either a written, verbal, or
electronically produced order from authorized medical practitioners, or designated agents
[medical assistants, nurse, midwife] to a pharmacist, or nurse, for a particular medication[s] for
a specific patient.[3-6] Improper and/or incomplete, and/or illegibly handwritten prescriptions
may accordingly, convey deficient, inadequate, erroneous information to the pharmacists,
nurses and patients; and that may lead to harm to patient. Accordingly, the prescription must
be clearly written[legibility and language terminology], and complete to convey, or
communicate the full identity of the prescriber [full name , full address, specialty, and
registration number], the full identity of the patient and his/her demographics [name, age,
gender, weight, address, diagnosis, allergies], and details of the medication[s] prescribed; name
of medication [generic and/or brand name], dosage form, dose magnitude, strength, dose
frequency, how to use, for how long, which foods or drinks to avoid, allowing for substitution
or otherwise, and informing of any planned refills. All of those prescription elements must be
clearly written in legible handwriting in indelible ink,[7,8] free from non-official abbreviations,
be signed by the prescriber him/herself to satisfy the legality of the prescription, and ease
communication and contact [Telephone number very important] between the involved
healthcare team members, when need arises.[9,10] Illegible or omitted prescriber's address and/or
signature may make it almost impossible to contact him/her to clarify the prescription order. It
was reported that such cases had even led to death of a patient, and the prescriber was held
accountable for that act. [11] Outpatient medications' errors frequently detected in handwritten
prescriptions are mostly due to poor or inappropriate prescribing. Those detected medication
errors were primarily due to illegibility, incompleteness, and irrational prescription writing. [12,
8, 13]

Handwritten prescriptions’ illegibility may lead to loss of basic information, confuses the
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pharmacists, nurses, and patients, and may ultimately compromises the patient’s care at large,
or may even lead to death.[14, 15]
According to Samaranayake, 2016, ‘’reading and interpreting hand-written prescriptions has
become a challenging task to the pharmacist in Sri Lanka. Most prescriptions that reach the
pharmacist are illegible, incomplete and contain unapproved and unclear abbreviations’’.
[16]

Prescription errors are either due to omissions or commission. Omissions [incompleteness]

in the prescription, which are quite common, might be a source of medication errors, poor
treatment outcomes, and the possible ensuing adverse drug events. The most frequently
omitted prescription element involve the patient's age, gender, weight , dose magnitude, dose
frequency, and duration of treatment course, despite their significant importance in patients’
health outcomes and safety.[17,18] An Indonesian study reported that incomplete prescription
orders were the most encountered prescribing errors. [19] Prescriptions’

incompleteness,

irrationality, and illegibility are a global phenomenon which was reported by many studies in
Sudan, and other countries.[20-22,12,5,23-26] Alyamanietal, 2009; reported an extremely low rate
[0.5%] of handwritten prescription legibility.[27] To ensure patients’ safety and actualize the
planned and the intended health outcomes, the handwritten prescriptions, which are the most
dominant in Sudan, must be complete, clear and legible to the intended readers, and ensure the
rational use of medicines. Many organization and studies had pointed to and stressed on the
importance of the rational use of medicines in both the developed and developing countries.[2830]

Though there are no global standards for the prescriptions format, and every country has its
own regulations or guidelines, yet the legal requirements for a valid complete prescription
generally follow the underneath pattern.
1. Should state the full name, specialty, and the full address of the prescriber, including
his/her telephone number?
2. Should give the prescriber's registration number.
3. Should be written in indelible ink pen [if handwritten]
4. Should be signed by the prescriber him/herself.
5. Should give particulars if the prescriber is dentist, veterinarian or otherwise.
6. Should be dated.
7. Should advise number of refills, when applicable.
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8. Should be in the prescriber’s own handwriting [electronic prescribing can be used when
feasible]
9. Should state the full name and address of the individual patient
10. Should state the age, gender, diagnosis, and weight of the patient [especially for children].
11. Should state the name[s] of the medicine[s], its/their strength, dosage form [route of
administration], the dose magnitude, frequency of doses, and how expressed, [use of as
directed, is not acceptable], total number of doses, duration of treatment, and should state
the total quantity [amount] of the prescribed medication[s], or the number of dose units to
be supplied. Should clearly state the medication's use regarding concurrent food, and/or
beverages intake or otherwise [possible matching, or food-drug interactions].
12. The handwritten prescription should be easily legible and clear.
13. Should state if substitution is allowed or otherwise.
14. Should adopt rational use of medications as advised by the World Health Organization
[WHO] medicines prescribing and use indicators: prescribed solely and fully in generic
names only, avoid unnecessary poly-pharmacy and avoid the excessive and unnecessary
use of injections and antibiotics.
15. Should be closed by a vertical marking or line on the space between the last line of
prescription text and the prescriber’s signature [to secure prescription against any possible
amendment or forging].
16. Shall be headed with the historical symbol Rx.
17. Should be written in a language understandable to patient, pharmacists and nurse. [Official
language].
18. Should avoid all forms of possible drug-interactions, and advise patients' accordingly.
19. Should use the metric system, especially in oral liquid and injectable.
20. Should avoid the use of Latin abbreviations.
21. Should inform whether the prescription is from the public or private sector medical
settings.[31, 18,32]
Poor prescription writing, [omissions and or/commissions] leading to incomplete prescriptions
is a known contributor to medication errors, and is a worldwide public health problem. [33, 34, 23,
35, 18, 36]

An Indonesian study reported that out of two hundred and twenty six [226] detected
medication errors, 99.12% were due to prescribing errors.

[19]

Medication errors are a global

public health problem.[37]
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It quite frequently occurs in both in general medical practice and hospitals prescriptions. Their
occurrence rate was estimated to vary from 2 to 514/1000, for prescriptions by junior
doctors.[38-41] Poor prescribers' handwriting [illegible] endangers patients’ health, as it distorts
the prescriber's communication with the pharmacists and nursing staff. Many studies reported
poor illegible prescription’s handwriting reaching up to 50% in some studies. Illegible or hard
to read prescription text, may lead to misinterpretation of medication’s name, dosage, and other
important information that help in the correct dispensing and information to patients. It can
create confusion, cause serious adverse events, or even death.[42-44]
A study from the Philippines, reported that the majority of medication errors can be attributed
to poor doctors’ handwriting, and that poor or illegible handwriting had no relation to their
specialization.[45] Recent guidelines by the Medical Council of India mandated that,
handwritten prescription must be written in capital letters, to be correctly interpreted.[15]
According to some earlier studies, this unwelcomed phenomenon of prescription illegibility
ranges between 16% to 50%, and that compared to other healthcare professionals, physicians
had the worst handwriting.[46-49] Recent studies confirmed the phenomenon of prescription
illegibility and arrived at quite similar results.[23,24] Moreover, to help patients reach their
intended health outcomes, medications should be very carefully chosen after a very thorough
and articulate evaluation of their benefits and risks, including cost effectiveness to individual
patients and their communities. The various factors that may help promoting patients’
affordability, easy access to their needed medications, and adherence shall be respected and
observed. This falls within the provisions of rational use of medicines, and sticking to selection
of medications from the country’s adopted and approved Essential Medicines List [EML].[50-52]
Based on the above, the World Health Organization[WHO] advised that rational use of
medications[RUM] should be highly observed in all prescriptions, as it an important
component of effective, safe, and an economic health system.[53]For prescribers to stick to and
respect the rational use of medicines [RUM] they need to follow its basic stipulated provisions
that:
’’Patients receive medications appropriate to their clinical needs, in doses that meet their own
individual requirements, for an adequate period of time, and at the lowest cost to them and
their Community''. WHO had recommended standard indicators for the prescribing and the use
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of medicines to investigate and evaluate the overall trends of rational prescribing and use of
medicines in, both the public, and private medical health facilities?[54]Those indicators are:
1. Average number of medications /prescription 1.4 - 1.8.
More than two clinically unnecessary and inappropriate medications in one prescription is
poly-pharmacy. ''Poly-pharmacy is a problem of substantial importance, in terms of both direct
medication costs and indirect medication costs resulting from drug-related morbidity. Polypharmacy increases the risk of side effects and drug-interactions''. [55, 56]
2. Antibiotic prescription 20-27%.
Excessive or unnecessary use [irrational] of antibiotics might promote resistance which is
detrimental to both the patients and their communities. Antimicrobial resistance is an important
and major concern for the public health authorities at global level. [57-59, 40]
3. Injectable medicines 13.4 -24.1 %.Excessive and unnecessary use of injections, when
other convenient oral dosage forms are available, increases the overall cost of treatment,
and may cause some side effects, including bleeding, atrophy, nerve injury, and possible
hypersensitivity reactions, not to mention the patient’s personal inconvenience.[60]
4. Fully prescribing by generic names, and from the country's approved Essential Medicines
List [EML], 100%.Generic pharmaceutical is bioequivalent to their branded counterparts
but are more economic and available.
A generic drug is defined as "a drug product that is comparable to reference /brand listed drug
product in dosage form, strength, route of administration, quality and performance
characteristics, and intended use". It also has to be bioequivalent to its originator/reference
brand counterpart.[61]As the health care expenditure is globally continuously escalating, and
patients, especially in the developing countries, are struggling for basic essential medicines The
World Health Organization [WHO],recommended the use of generic pharmaceuticals
[bioequivalent], as effective, safe, accessible, available and affordable substitute to their highly
expensive branded counterparts.[62,63] The World Health Organization, [WHO] reported that
around one third of the world population has no access to their needed essential medicines.[64]
Generic pharmaceuticals are highly needed by developing countries like Sudan where the
Pharmaceutical expenditure accounts for 2.2% of the total GD,P which makes up to 36% of
the total health expenditure. The budget for pharmaceuticals represents an economic burden to
both individual patients and their communities. [65] To solve the problem of the needed
medicines' availability, accessibility and affordability to patients and their communities .The
World Health Organization recommended the use of generics and the Essential Medicines List
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[EML], where a list of selected medicines [EML] of known quality, and cost that covers the
majority needs of the population, is to be formed by experts considering the disease patterns
prevailing in that specific country or region. Even rich countries are now adopting EML to
reduce cost of treatment.[64,62,66,63] The use of generic medicines in addition to the adoption of
the EML, secures the availability, accessibility and affordability to both patients and their
communities.[67] Irrational prescribing is a global problem where almost all countries and
healthcare settings. The World Health Organization estimates that'' more than half of all
medicines are prescribed, dispensed or sold inappropriately and half of all patients fail to take
their medicines correctly''.[68] Irrational Use of Medicines has been related to poor prescribers
experience and skills, poor therapeutic knowledge, high load of patients, poor medical practice
settings’ environments, inefficient or poor medical investigations laboratories competences,
prescribers' poor diagnosis skills, inadequate therapeutic teaching and training in undergraduate
courses

lack of continuing medical education, the negative impact of pharmaceutical

promotion, total lack of or poor enactment of prescribing standard treatment guidelines and
therapeutic committees stipulations[7]Irrational use of medicines usually appears in many faces:
1/ The use of Poly-pharmacy leading to possible increases adverse drug reactions [ADRs],
drug - interactions, poor adherence, and poor health outcomes, in addition to the toll of the cost
on patients and their community. [40, 69, 26]
Inappropriate use of antimicrobials when not indicated, their use in lower doses or longer
durations or shorter ones, in addition to other factors, leads to increased antimicrobial
resistance, which is detrimental to individual patients’ health, and to their communities, alike.
Main reasons behind antibiotic resistance are: Repeated and improper uses of antibiotics.
Using antibiotics when they are not needed [Flu].Not taking antibiotics at the doses and times
that a doctor prescribes — this allows time for the bacteria in your system to become
resistant.[59,57,58] ''The resistant bacterial diseases lead to the high cost, increased occurrence of
adverse drug reactions, prolonged hospitalization, the exposure to the second- and third-line
drugs like in MDR-TB and XDR-TB that leads to toxicity and deaths as well as the increased
poor production in agriculture and animal industry and commercial ethanol production''. [70] In
Sudan, antibiotics are even frequently sold over the counter without a prescription, while the
same occurs with injections that are occasionally sold over the counter. [21]Generally in Sudan,
irrational use of medicines is quite prevalent and is well documented.[20,21,71-73,22,74,
79]

75, 44,76-

When the results of three studies by Sudanese authors dating from 2007- to 2014 were
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matched against the WHO indicators for rational Use of medicine [RUM] they confirmed the
prevalence of irrational use of medicines in Sudan.
1. the average number of medications /prescription reported in three studies were 2. 25; while
the WHO optimal recommended average is 1.4-1.8.
2. Antibiotic prescription average of three studies was 70 %optimal recommended is 20-27%
3. Injectable medicines average of three studies was 14.7% while the recommended optimal
average is13.4 -24.1 %. It was within the recommended level.
4. Prescribing by generic names 45.6% [optimal 100 %]. [71, 73, 80]
It, accordingly, becomes extremely important that prescribers respect the national health
policies and stick to writing complete prescription and respect the rational use of medications
from EML in their prescriptions.
Poor prescribing [prescribing faults and prescription errors] is one of the main causes of
medications’ errors. It is worth mentioning that prescription errors encompass those errors
related to the act of writing a prescription, where the particulars of the prescription deviate
from the known standards of the legal prescription. Incomplete prescription is an example.
Prescribing faults, from the other hand, encompass irrational prescribing.

[81, 38]

Prescription

errors and irrational prescribing together constitute improper prescribing and may put the
patient at great risks.[40]
Irrational prescribing is a global problem in almost all countries and healthcare settings. The
World Health Organization estimates that'' more than half of all medicines are prescribed,
dispensed or sold inappropriately and half of all Patients fail to take their medicines
correctly''.[68]Many Sudanese studies reported much of prescription errors, and prescribing
faults that include irrational prescribing.[20,22,44,77]
Improper prescribing may lead to medication errors which may put the patient on great risks of
harm in addition to the economic burden.[82]
A medication error is defined as ‘’Any preventable event that may cause or lead to
inappropriate medication use or patient harm while the medication is in the control of the
health care provider, patient or consumer'‘.[83]
Prescription errors are part of medication errors. [84]
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Medication errors which are mainly due to inappropriate prescribing usually stem out from:1- Improper dose, accounting for ………………..41%.
2- Prescribing the wrong medication……………16%.
3- Using the wrong route of administration ……..16%.
4- Illegible other prescription’s details.
Many Sudanese studies, from 2006-2014, on the completeness and rationality of the medical
prescriptions, arrived at conclusions that their studied medical prescription were mostly
deficient, inappropriate and poorly rational. As they all, except one [From Northern Kordofan,
Elobied], were geographically limited to specific areas or institutions [hospitals] in central
Sudan [Khartoum and Gezira State].[20, 44, 77]
It is worth mentioning that in one study and after screening 2000 prescriptions, Yousif et al;
2011, reported that only one[ 0.05%] prescription out of the 2,000 studied prescriptions, was
ideal ![22]
This study is based on prescriptions for outpatients, which were collected from different parts
of the Sudan. It is basically intended to assess any possible positive improvements in the
legibility, completeness and rationality of the medical prescription writing, from ambulatory
medical settings, in a broader area [different regions] in Sudan. It is given the following title:
Assessment of the legibility, completeness and rationality of medicines prescribing in
outpatients' medical prescriptions: Sudan study.
MATERIALS AND METHODS
This is a prospective, cross-sectional, exploratory, research study. Two thousands and four
hundred medical prescription [2400] were collected from community pharmacies and outpatient clinics from different parts of the Sudan during the period from April 2016 to
September 2016.
Based on 95% confidence level and 5% confidence interval, and considering the limitless
number of prescriptions issued and the phenomenal lack of statistical data in developing
countries, three hundred and ninety five [395] prescriptions were randomly selected[ instead of
384] out of that total [sample size], and analyzed to match their legibility, completeness and
rationality with the above mentioned particulars [check list of standard parameters of legibility,
completeness and rational medications prescribing] of the model prescription format. That
www.wjpr.net
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sample size was decided to be increased from [384] to three hundred and ninety five [395], so
as to cater for any possible exclusions [mainly damaged ones]. None was excluded.
A veteran registered pharmacist of very good experience in community pharmacies job and
assessment of different prescriptions, was assigned to checked all the selected prescription for
completeness, and rational prescribing, and were further doubled checked by the main
researcher.
The prescription elements we mainly checked for were that the prescription must be:
1. Should state the full name, specialty and address of the prescriber, including telephone
number.
2. Should give the prescriber's registration number.
3. Should be written in indelible ink.
4. Should be signed by the prescriber him/herself.
5. Should state the full name and address of the individual patient.
6. Should state the age, gender, and weight of the patient [especially for children].
7. Should state the full address of the prescriber, contact address is important [Telephone
number].
8. Should give particulars if the prescriber is dentist, veterinarian or otherwise.
9. Should be dated.
10. Should advise number of refills, when applicable.
11. Should be in the prescriber’s own handwriting [electronic prescribing can be used when
feasible].
12. Should state the name[s] of the medicine [s], its / their strength, dosage form [route of
administration], the dose magnitude, frequency of doses, and how expressed, [use as
directed is not acceptable], total number of doses, duration of treatment, and 13- Should
state the total quantity [amount] of the prescribed medication[s], or the number of dose
units to be supplied and the duration of treatment.
13. Should clearly state the medication's use regarding concurrent food intake or otherwise
[possible matching, or food-drug interactions].
14. Upon the prescriber’s decision, and/ or patient's request and/or agreement, the diagnosis
shall be included.
15. The handwritten prescription should be easily legible and clear.
16. Should state if substitution is allowed or otherwise.
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17. Should adopt rational use of medications [prescribed solely in generic names, avoid
unnecessary poly-pharmacy and excessive unneeded use of both injections and antibiotics].
18. Should be closed by a mark on the space between the last line of prescription text and the
prescriber’s signature [to secure prescription against any possible amendment or forging].
19. Shall be headed with the historical symbol Rx.
20. Language used, should be understandable to patient, pharmacists and nurse [use of official
first language is advisable].
21. Should avoid all forms of drug-interactions as much as possible, and advise and warn
patients, accordingly.
22. Should use the metric system, especially in oral liquid and injectable.
23. Should avoid the use of Latin abbreviations.
24. Whether the prescription is from the public or private sectors medical settings.
RESULTS and DISCUSSION
Results were expressed in both frequencies and percentages. Statistical Package for Social
Sciences [SPSS] version fifteen [15] was used in the analysis of data. Chi-Square Test was
used in cross tabulation. Significance was judged when p, is = 0r less than 0.05. Tables were
presented and used to aid understanding of results data.
Table, 1. General Prescription Elements.
Prescription Elements
The symbol Rx
Closing the prescription
Prescription from public medical setting
Prescription from private medical setting
Language used English Only
Language used Arabic Only
Language used Both English & Arabic
Prescription was dated
Prescription was Handwritten
Prescription written in indelible ink
Prescription was Printed
Handwriting was legible
Latin abbreviations used
Metric system used
Metric system use in pediatric prescriptions
Prescriber allowed substitution
Prescriber allowed refills
Prescriber advised about food intake
Drug – Interactions detected
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Frequency Recorded
190
123
78
313
110
3
280
280
332
188
62
230 / 332
20
140
75
1
3
53
5

Vol 6, Issue 3, 2017.

% age
48.2 %
31.1 %
19.8 %
79.4 %
27.8 %
0.8 %
70.87 %
71.07 %
84 %
47.6 %
15.7 %
69.58 %
5.07 %
35.45 %
88.2 %
0.3 %
0.8 %
13.4 %
1.3 %

Missing
2 [0.6 %missing]
3 [0.76 %]
4 [1 %]
4 [1 %]
1 [0.3 %]
1 [0.3 %]
1 [0.3 %]
[Total 85]
4 [1 %]
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Prescription was signed by prescriber.

303

76.9 %

The prescription symbol Rx stands for Latin word recipe = to take.

1 [0.3 %]

[85]

It represents the

superscription that precedes the inscription. In all our studied prescriptions it was only present
in 48.2%. In comparison, it was completely not included in three previous [2006-2014]
Sudanese studies about prescriptions.[20, 44, 78]
Out of the 395 studied prescriptions, 19.8% were from the public sector medical outpatients
settings, and 79.4% were from the private sector medical settings. Many a times outpatients
from public medical settings who fail to find their prescribed medications in the public sector
outpatients' pharmacies, [86] usually reside to the private sector pharmacies where medicines are
more available. [87, 88] The prescribers used both English and Arabic languages in the studied
prescription writing [71.1%], while Arabic alone or English alone were used in 0.8 % and
27.9%, respectively. In Sudan it is legally and conventionally allowed to write prescriptions in
both languages, each alone or combined as they are the principal and official languages of the
country. English which is the official language of Sudan colonizers [British] is still the
dominant language of medicine, in Sudan.[89-91]However, by using English alone [27.9%] in the
full prescription text, the medication name and the instructions for the medication use may be
completely unknown to the patients who usually keep the prescriptions for ongoing
reference.[92-94] That may lead to possible medication errors, as Sudanese pharmacist don’t
usually counsel patients,[20,95-98] and the dispensing time that they allow for patients, according
to one study, is extremely short [46.3 seconds].[21]
Moreover, 60.4% of the package inserts of the branded, branded generics, and plain generic
medicines, and the outer and inner packs texts of the registered small packs medicines in
Sudan, are written in English only. Less than 40% are written in both Arabic [the native
language] and English. None of them was written in Arabic only. English is, however, still the
main language for medicine education in Sudan.[99,

90,100]

Being a legal document, the

prescription is supposed to communicate the exact and clear message [instructions] of the
prescriber to the pharmacist or nurse without any ambiguity, or omissions. In brief, for the
medical prescription to meet its intended purpose, it has to be legible, clear, understandable,
dated, signed, complete, and rational in choice of medications. Out of the 394 studied
prescriptions, only 70.8% were dated. The date of prescription’s issuance is important for the
proper and legal documentation and referencing. The date on the prescription greatly decided
its validity. Some patients keep the prescription for future use, refill it, when the use of those
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prescribed medication might be in appropriate or even dangerous. Same applies for
prescriptions containing controlled substances. [101, 102, 20] Three hundred and three 333 [84%],
of the total studied [395] prescriptions were handwritten, while only 62[15.7%] were printed.
Printed prescriptions were significantly correlated with private sector medical settings [p=
0.022].
As regards the legibility of the hand written prescriptions [230] in all the studied prescriptions,
it was [69.58%], of which, 56.8% were written in indelible ink pen, which is strongly
recommended, especially when prescribing controlled substances. These results are fairly
good. [103, 96] Illegibility of handwritten prescriptions is a worldwide phenomenon. It is worth
noting that in 1998 a study in the British Medical Journal [BMJ] reported that, compared to
different healthcare professional and administrators, doctors had the worst handwriting! [104,105]
The majority of those detected medication errors in prescriptions were primarily due to
illegibility, incompleteness, and irrational prescription writing. The

poor legibility of

handwritten prescriptions may cause loss of basic information, confuses the pharmacists,
nurses, patients, and may ultimately compromises the patient’s care, at large, or may even lead
to death, regardless of the completeness of the prescription.[25, 24, 15, 45, 16] The High rates of
illegibility and use of Latin abbreviations may ultimately make it difficult for the pharmacist or
nurse to interpret the prescription accurately and correctly.
In this Study Latin abbreviation were used in only 5.1% of the studied prescription. This
reflects a positive decision from the prescribers’ parts and may help reducing pharmacists' and
nurses' possible confusion, promotes patients' safety, and reduces the possibility of medication
errors.[16, 45,106] It is worth mentioning that the prescribers are legally liable for any degree of
their prescriptions incompleteness, and any possible ensuing harm to patients.[107]
Table, 2. Patients’ Demographics Identification Prescription Elements.
Patients’ demographic prescription elements
Patient's full name [3 names]
Patient’s full address, including contact address.
Sex of patient [Gender]
Age of patient
Weight of patient
Patient's diagnosis
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10
3
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As shown in Table 2, the highest [91.58%] rates of prescription elements omissions
[deficiencies] were recorded in this part [Patients' demographic identification elements],
despite their importance.
Patient’s full name [3 names], and contact address [including telephone number] are extremely
important for any follow up procedure, for example when a wrong medication was handed
over [ dispensed] to the patient, advise of wrong dose, wrong number of doses, wrong route of
administration, and/or for checking on adherence or reminding of due refills. Omission of
patient’s name and/or address from the prescription is considered to be a serious deficiency.
Especially in Sudan, it is advisable to write the full name of the patient[ 3 names], as names
can quite frequently be confused because many do sound alike and due to the dominating
Islamic culture, many names dominate [Mohammad, Ahmad, Ali, Mahmoud , Abdurahman,
Abdallah, Ibrahim, Osman, Idris, Yousef, Salih, Omer, Mousa, ect.[108-110,18 ] The patients'
weight, especially for children, is pivotal for dose calculation, safe medication management,
and monitoring. In Charanil e al, 2015; study results, the weight of patient was omitted in 46%
of the studied prescriptions. But still, it is much better than the result of same in our study,
where patients’ weight was omitted in [99.2%] of prescriptions.[111-114] In developing countries
the weights and age of children mostly lack congruence. Then, the weight stands as the most
important factor for dose calculation.
Age is an important determinant for dose calculation as children, and particularly the neonates,
show different response to medication as compared to adults. It was reported that errors in dose
calculation were the most frequently cited. Patient’s age is also important in case of elderly
patients. Patients' age was omitted in 97.5% in this study.[115,102] Likewise, the patient’s gender
[Sex], though it is a very important prescription element to record, yet it was completely
missing [100%] from all the studied prescriptions.
It is now proven that some drugs react faster and better with females than their male
counterparts'. That is mainly referred to difference between males and females in the
pharmacokinetics and pharmaco-dynamics, the slower gastrointestinal motility, and renal
clearance of medications in females. Moreover, women are proved to encounter more adverse
drug reactions than men.[17,116-118] Recording patient's gender is

also a very important

information for considerations of pregnancy and breast feeding females, as it is the case in
multiethnic and multicultural communities.[119,

120, 24,]

Patient’s diagnosis [indications] which

greatly, if not exclusively, decides the selection of the medication course of treatment, was
www.wjpr.net
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missing in 91.9% of our studied prescriptions. In one Sudanese study, Yousif et al, 2006;
reported that the patient's diagnosis was missing in 94% of the prescriptions they studied. But,
Abdellah et al, 2012; reported a very high [85.2%] rate of recording of patient's diagnosis in
their studied prescriptions, from pediatric hospitals in Khartoum, Sudan. [20, 44]
Some medications are quite often used for different diseases or ailments [indications], and their
dose magnitude [strength], frequencies and duration of treatment course can differ for different
diagnosis [indications], e.g. Bevacizumab, Antimycotics, Valsartan, Chloquine, Metroniazole,
lisinopril, Dapsone, and Antibiotics.

[121]

Another example is Metformin, which is used for

diabetes type 2, weight loss, and for polycystic ovary syndrome, but with different patterns of
doses magnitude and frequencies .This confirms the importance and appropriateness of
recording the patient's diagnosis in the prescription.[122-125]
Michael R. Cohen, RPh, MS, ScD, FASHP, president of the Institute for Safe Medication
Practices once said ''But putting the diagnosis on every prescription could do wonders for
patient safety'', He even added that: "Pharmacists are working without enough information,"
"If we're going to get serious about 100,000 being hospitalized, billions of dollars wasted every
year from medication errors, pharmacists need access to lab values, to patient health
information, to diagnoses. It is a serious weakness in our health system".[126] when both the
diagnosis and age of the patient are written in the prescription, the dispensing pharmacist or
nurse will be able to justify poly-pharmacy or negate its appropriateness. It is worth
mentioning that, medications are commonly prescribed for off-label indications [indications
unapproved by the regulatory authorities], which are not legalized in all countries. Though it is
common [20%], but it entail much of risks, since the rate of side effects is reported to be 44%
higher than when the medication is used for its approved indications.[127-129] When the
diagnosis is recorded in the prescription, the dispensing pharmacist can easily detect any offlabel prescribing, that is not included in the scientific data sheet of that specific
medication.[130,129]
Table, 3. Prescriber's Identification Prescription Elements.
Prescribers' Identification Prescription Elements.
Full name of prescriber
Specialty
Full address including Tel. number
Prescriber's registration number
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193
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1
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Results of prescriber's identification prescription elements [Table, 3] showed that in all the
studied prescriptions, omissions [absence] percentage rates average was 65.8%. These omitted
prescription elements are important as they confer authority on the prescription and are very
important for pharmacists and patients for ordinary or emergency contact of the prescriber,
when need arises.[131-133,102,134] The prescriber’s telephone number was omitted in 62.2% of the
prescriptions. This omission makes it very difficult for both the pharmacist and patient to get
quick access to the prescriber for clarification of many important issues related to the
medication identification, use or emergency reporting, when need arises. A study from Nigeria,
reported that only 13.33% of their respondent doctors endorsed its importance.[102] The
prescriber’s signature and his/her registration number, are basic and very important
prescription elements,

as they confer legality,

authority, and official mandate on the

prescription and the prescriber, alike.[135,136,7,52,137] Sometimes the prescriber's signature itself is
illegible, this can lead to some legal litigations for the prescriber, when identified. [138]
The prescriber's specialty showed significant correlation with the use of the metric system [p =
0.005], and prescribers use of injections [p=0.02] respectively.
Table , 4. Prescription Elements of the Inscription part.
Prescription elements
Name of Medication prescribed
Dosage form
Dose Strength
Dose frequency
Total amount of doses
Duration of treatment

Frequency Recorded
395
343
261
311
171
138

% age
100 %
86.8 %
66.42 %
78.74 %
43.3 %
35.03 %

Missing
1 [0.3 %]
2 [0.5 %]
1 [0.3 %]

It is well known that any omissions [average 31.6 %] in this part of the prescription may lead
to harmful, or even fatal, medication errors to patients, and may altogether compromise the
targeted patients’ health outcomes. Fifty [50%] of fatalities due to medication errors mostly
occur in people above 60 years. Such serious medication errors mostly stem from:1- Improper dose accounting for ……………………………40.9 %
2- Administering the wrong medication…………………….16%.
3- Using the wrong route of medication of administration…16%
Fatal medication errors account for 10% of reported medication errors.[139-142]
According to a Sudanese study by Awad and Himad, 2006; the medication strength and the
quantity to be dispensed were completely omitted from the prescriptions they studied.[21] The

www.wjpr.net

Vol 6, Issue 3, 2017.

16

Kamal et al.

World Journal of Pharmaceutical Research

inscription contains the dosage form and the directions for use of the prescribed medication,
[dose, time, frequency and route of administration]. Any omissions in this part of the
prescription and/or the use of a language, terminology or abbreviation not easily
understandable by the patient may lead to great harm and compromise the targeted patient’s
healthcare outcomes. Our study results showed that the dose frequency expression by the
prescribers was only 54.4%. This is quite deficient. It was reported that the average primary
care physician spends less than 60 second discussing the directions for use of the medications
prescribed, with patients.

[143]

accordingly, the patient may at least be partially reliant on what

is written in the prescription as regards how to use the medication. His / her knowledge may be
very poor especially when he/she is not familiar with language used and when he/she has a low
level of general or health literacy, as it the case in developing countries.[144-146]
According to Keith, 1992;‘‘Indeed, the most useful way to view a prescription product may not
be as a tablet or an ointment standing alone , but as a composite , the physical product bonded
with the information’’.[147,148]The dosing instructions statement

given to patients

by

prescribers, dispensers and nursing staff, is one of the big issues leading to medication
errors. In one study nearly half of the patients did not understand dosing instructions.
151]

[149-

According to Davis et al., 2006''The physician and the pharmacist may assume that their

patients can read, understand, and act on brief instructions found on prescription medication
labels, but this may not be the case'.[149,150]
The results of many studies concluded that the dosing instructions to patient, especially those
with low health literacy, lower cognitive functions, and/or higher number of medications,
should state the number of doses per day and not in hourly timed dosing patterns. In this
study, the dose frequency was expressed in times /day in 74.1% and expressed in hours in only
15.2%.

[152,153]

Pharmacists and physicians shall also avoid tagging medication doses to meals,

as poor people, those with special familial gathering arrangement around meal’s tables, and
those whose jobs keep them moving [long distances trucks or buses drivers], may not be able
to strictly keep to fixed meals’ times. Even if, then intervals between meals may not be equal.
Moreover, scheduling or tagging of doses to meals may elicit food-drug interaction and
consequently compromise medication safety and/or effective ness. This issue needs to be
carefully studied. Prescribers have to avoid vague dosing intervals like twice daily, every 8
hours etc. They better punctuate dose frequency on morning, midday, and evening which are
better known, convenient and most understandable by patients.[154] Researcher advised that
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fitting the dose frequency to the individual patient’s daily program, most preferred by him/he,
is most conducive to understanding, remembering and adhering to the medication dosing
regimen. At the same time, the prescribers and pharmacists must give consideration to druginteractions at large, and the general health status of patient, especially if old[over 60 years] or
confused. The relatively high rates of omissions [31.6%] of the studied prescription elements
and their level of legibility [69.58%], clearly point to their incompleteness, and relatively poor
legibility. Studies from different parts of the world, namely Sudan, Italy, Brazil, The Sultanate
of Oman, Nigeria, India, Pakistan, The West Bank, Ethiopia, South East Asian Countries,
Bangladesh, Nepal, Egypt and Ghana, reported varying degrees of prescription in
completeness. [20, 107-109, 5,102,110, 23, 25, 111, 112, 18,113, 114, 24,115-119]
The inclusion or recording of both the number of doses to be dispensed and the prescribed
duration of treatment are basically important for adherence improvement, and the targeted
health outcomes. Moreover, the number of doses to be dispensed helps matching to the
prescribed duration of treatment and Vice Versa. [108]
Table, 5.Rational Medicines Prescribing and Use, Prescription Elements based on World
Health Organization [WHO] Indicators.
Prescription elements
Frequency Recorded % age WHO Indicators cut–off-limits
Average number of medicines per prescription
1.22
1.6 – 1.8
Average for injectable prescribing
85
21.52 %
13.4 – 24.1 %
Average for Antibiotics prescribing
220
55.7 %
20 - 26.8 %
Average for prescribing in generic name only
207
52.41 %
100 %
As regards the rational medicines’ prescribing indicators set by the World Health Organization
[WHO], the screened prescriptions of our study had shown clear cut irrationality in two out of
four indicators. Those World Health Organization [WHO] recommended standard medication
prescribing and use indicators in both public and private sectors medical settings are.
1- Number of medications /prescription ……..1.6-1.8,
2- Antibiotic prescription …………………….20- 26.8%,
4- Injectable medicines ………………………13.4 -24.1 %,
5- Prescribing by generic names and from Essential Medicines List[EML………..100%.[52, 167]
The average number of medications prescribed per prescription in this study is 1.22, even less
than the WHO recommendations limit for rational prescribing [optimal is 1.4-1.8]. Compared
to the results of four previous [2006-2015] Sudanese studies, where the average prescribed
medication per prescription was 2.19, the result of this study reflects rational prescribing,
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which will reflect positively on patients’ safety which would have been hampered by polypharmacy. As known, Poly-pharmacy doesn’t only increase the possibility of adverse drug
reactions, and drug- interactions, but it may even invites poor or non-adherence, and increases
the cost of treatment. The varying rates of poly-pharmacy reported by Dwyer et al, 2010,
Rambhade et al, 2012; 40% and 8.73%, respectively were evidently relatively high
percentages. [168, 55]
Drug-interactions are closely related to poly-pharmacy.[169]Thus, the average results of those
previously mentioned four Sudanese studies, for the four basic WHO prescribing indicators
were:
Average number of drugs prescribed/ prescription…………..2.19,
Average for antibiotics / prescription………………………..68.77%,
Average use of injections per prescriptions………………….13.94 %,
Average prescribing in generic names/ prescription ………..45.35%
Safe for the average results of the use of injections which were within limits; all the other three
average results exceeded the WHO indicators set limits. Moreover, they all showed clear
prevalence of poly-pharmacy in Sudan [2006-2015]. [21, 170, 78, 80]
In comparison, the results of this study showed a very low rate [1.3%] of drug-interactions. We
were, however, expecting a higher rate of drug interactions, as Sudanese doctors don’t usually
take time to counsel patients about the other prescription medications they may be using, or the
OTC medications, food supplement and/or herbal medicines which may lead to interactions.
One Sudanese study reported that the average clinical encounter duration between the patients
and doctors was 4.6 minutes! The small average number of medication per prescription [1.22]
might explain the low percentage [1.3%] of drug -interactions result of this study.[21]Add to
that, other previous Sudanese studies' results showed a higher prevalence for drug-interactions
in the prescribed medications.[171]The results of an unpublished study by Alsaid and Idris,
2016;showed that the total score of correct answers of all participants’ doctors in Gezira State,
central Sudan, regarding their knowledge of all forms of drug -interactions was very poor
[21.5%].With such a low awareness and knowledge of drug-interaction, it was expected that
this study will show higher rates. In Wad Medani, Sudan, Yousif et al, 2011;showed that
14.0% of their
combinations.

[22]
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special importance as they cause 10–20% of the adverse drug reactions requiring
hospitalization, though they are preventable. [172]
Food is known to interact with medications by its physical and chemical [nutrients] contents, as
it slows down gastric emptying.[173]when taken with drugs, food is known to lead to many
physical and physiological changes that may affect the amount of drug absorbed as it increases
the blood flow to the gut, release of bile, and change in the pHof the gut medium. Only 13.5%
of the prescriptions in this study contained prescribers’ advice about concurrent use of the
prescribed medications and food. Drug – interactions detection and correction is one of the
core responsibilities of the dispensing pharmacists. The Sudanese pharmacists’ knowledge
about drug-interaction was reported by some researchers to be poor.[174.175]
Doctors and pharmacists' awareness and knowledge about drug- interactions can greatly
minimize risks to patients' safety, quality of live, and avoidance of its economic burden on both
the individual patients and their communities, and helps promoting the needed adherence.
The results of this study showed that antibiotics constituted an average of 55.8%of the
medications per prescriptions. Compared to WHO optimal recommended rates [20%-26.8%], it
is more than double the higher optimal limit. This result strongly confirms the irrational use of
antibiotics in Sudan. Compared to results of other previous Sudanese studies [2005-2015], the
result of this study points to some improvement in antibiotic use.[176, 80,177,178]The result of an
Ethiopian study about antibiotic prescribing rate, [58.1%] is slightly above our study figure for
same.[179] Inappropriate use of antimicrobials, when not indicated, their use in lower doses,
longer or shorter durations, may mostly lead to increased resistance, which is detrimental to
individual patients’ health and to their communities, alike. Counterfeit antibiotics circulating in
developing countries are thought to contribute substantially to antibiotic resistance as they, at
their best, only provide suboptimal doses that contribute to antibiotic resistance.

[180]

The rate of

the emergence of resistant bacteria is well documented in the literature, and is worldwide
increasing.[181, 182, 60,183,184]In Sudan the emergence of resistant bacterial strains is mainly due to
the excessive use of antibiotics.[185-187] The results of this study clearly confirm the irrational
use of antibiotics in Sudan.
As for the use of injection in our study prescriptions, the rate was 21.51% which is almost
approaching the WHO recommended upper optimal limit [24.1%], but still not exceeding it. It
is a rational move. Compared to the results of four previous Sudanese studies on the
unnecessary and excessive use of injections, which showed an average rateof 27.64 %%, while
www.wjpr.net
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the WHO indicator optimal is 13.4-24.1%. Those results strongly confirm the irrational use of
injections.[74, 21, 79]
Results for the use of antibiotic from one Ethiopian Study [38.1%] were higher than ours.[173]
The results of this study showed that prescribing in generic names was [52.5%], while the
recommended optimal is 100%, from the approved and adopted ELM. It means that 47.5% of
the prescribers were loyal to the brands which they prescribed. That may be attributed to the
active but uncontrolled pharmaceutical promotion, as till date there is no law or act governing
the ethics of pharmaceutical promotion. It is worth mentioning that the exclusive majority
[84%] of the generics in Sudan are registered as branded - generics, of which around 70% are
imported. [188, 189] In comparison to the results of generic medicines share in the private sectors
of 19 low and middle income countries [70-80%] our results [52.4%] are rather low.[190] A
study by Ofori et al; 2016 of medicines prescribed in generic names in eleven[11] sub-Saharan
African countries reported an average of 68%., which is higher than the result of our study [
52.4%].[191] In England the share of the generics in 2012 was 83.6%. [192] The World Health
Organization [WHO] advice for the use of generics is basically after securing the availability,
accessibility and affordability of the needed medication for patients in both the developed and
developing countries. As health care expenditure is continuously escalating, and the budget for
pharmaceutical is equally soaring up, especially in developing countries, generic
pharmaceuticals help securing the needed availability, affordability and accessibility of patients
to their essential medicines.[64,193] Increased use of generic pharmaceuticals becomes of
paramount importance, especially for the developing countries, like Sudan. Generics are
worldwide taking over the global market of pharmaceuticals. The Intercontinental Marketing
Statistics [IMS Health] research on generic showed that in 2010, when a patent expires, the
generics capture 80% of the US market share within just six month; compared to only 55% in
2006.[194] It is worth mentioning that the generic medications are finding a worldwide
acceptance and represent an average of around 64.8% [by volume] of the pharmaceutical
prescriptions in Germany, The UK, New Zealand, Denmark , Slovak Republic. That is because
generics and branded generics pharmaceuticals selected on basis of bioequivalence are same in
effectiveness and safety measures to their branded counterparts, but are 20 % - 90% less
expensive than their innovator brands counterparts.[ 195]
According to Mahmoud and Ali, 2013; generic drugs can greatly increase the availability,
affordability and appropriate use of medications. [196]Astonishingly enough, physicians fail to

www.wjpr.net

Vol 6, Issue 3, 2017.

21

Kamal et al.

World Journal of Pharmaceutical Research

appreciate the cost of medications as an important factor when prescribing expensive
originators’ brands though patients were reported to have negative attitudes towards generics,
despite their availability ,accessibility and affordability.[197,198] Some studies however, showed
that doctors do appreciate the basic advantages of generic medications, but are still prescribing
them sub-optimally.[199] However, other researchers had reported negative perception of a
meaningful proportion of physicians, about generic pharmaceuticals.[200-202]
Worldwide, physicians are under pressure from the pharmaceutical industry promotion, which
represent their main source of medication information. [203,204, 99, 205-211] At the same time Health
Care Providers [HCPs] especially in developing

countries don’t have easy access to

independent medication information, as the independent drug information centers, themselves,
are scanty and lack the well trained, clinically skilled and managerially fit personnel, and
adequate budgets.[212,206]More prescribing and use of generics are thought to be associated with
increased adherence to therapy, as they offer 30-80% discount in cost compared to their brand
name equivalents. This is especially valid for the, poor, the elderly patients, and those patients
suffering chronic medical conditions [diabetes, hypertensionect].[213- 215]
Studies from Turkey .Bulgaria, Saudi Arabia, Ireland, Brazil, and Sudan reported negative
attitude and perception o of that patients about generic pharmaceuticals and some even equated
the low prices of generics to their inferior quality," low price low quality".[216- 223,219] Of interest
is that generic names are usually more complicated and harder to remember than brand names
which are catchy and more easily remembered and easy in spelling. Examples for difficult to
remember generic names include; Methylprednisolone, cyclopentanoperhydrophenanthrene,
bevacizumab, dexachlorpheneramine, medroxyprogesterone. Brand names often suggest a
characteristic of the drug. E.g. Cotrimoxazole for Septrin, Capoten for captopril, Tenormin for
atenolol.
'' Vivactil is an antidepressant that might make a person more vivacious, Glucotrol controls
high blood sugar [glucose] levels, and Skelaxin relaxes skeletal muscles''.[224]
The results of many previous Sudanese studies [1994-2015] showed rather staggering results
for generics prescribing. The results showed a range from; 37.2%, 43.6%; 49.3%; 19.5%;
11.8%; 51.2%, which were evidently suboptimal [An average of 42.3%], while the
recommended optimal is 100%]. Compared the average of the previous studies, the results of
this study [52.4%] showed an improvement in generic prescribing. [224, 225, 74, 21, 162, 78-80] It is
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worth mentioning that the prescribers of the 395 studied prescription did not allow for any
substitution or otherwise in 99.7% of the prescriptions. Which means dispense as it is.
Though the prevailing Sudanese Pharmacy and Poison Act, and regulations & orders 2001, in
its article No.51, strictly stipulates that in all the public health settings, only generic names are
to be used in prescribing, dispensing and/or advertising for medications, yet, Trade names were
used in an average of [47.59 %] of the prescription in this study.[142] This would mean that Act
or law is poorly enacted, as almost one fifth of our studied prescriptions were from public
sector medical outpatient settings, which should have been bearing only generic names.[146,226]
It is worth mentioning that, the results of this study showed significant correlations between the
use of medications' trade names and: the number of drugs per prescription [ P= 0.019], the use
of the metric system in prescribing [ P=0.000], the number of prescribed antibiotics per
prescription [p= 0.001],

and the legibility of the handwritten prescriptions [p= 0.10],

respectively.
The results of this study for the use of the metric system in prescribing for oral liquids
medications were 89% [Prescription for pediatric use were 85]. This is a very good and
positive result, which reflects the prescribers’ awareness and practice, adoption and sticking to
the use of the internationally accepted and advised metric system which is the legal standard in
Sudan since its independence in 1956.[227,228] According to Cohen M, 2011; doctors,
pharmacists, parents and caregivers quite often mix up teaspoons and tablespoon, and
milliliters.[229] This confusion may put babies and children at a great risk of medication errors
of dose magnitude. The consistent use of the metric system may represent the solution, and is
strongly recommended.[230] What makes adoption and use of the metric system in liquid
medicines dosing is that almost all small packs in Sudan are accompanied with measuring
devices, mainly spoons,

calibrated in milliliter [ml]. However, at the same time the

pharmaceutical manufacturers of liquid oral medication, safe for very few exceptions, usually
advice doses in tea or table spoons!
The importance of the use of the metric system in prescribing is well documented in the
literature. When the prescribers and administrators of medication do not use the metric system
especially for oral liquid medications that may result in 3-fold increase in medication errors.
This is especially valid for parents or caregivers with low health literacy. [231]
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As regards notification about substitution and refills, the results of this study showed that only
0.3% and 0.8% of the prescriptions contained an advice about substitution or refills,
respectively.
Only 123 [31.2%] of the prescribers closed the prescription to guard against any possible
forged additions to the prescribed medicines or the instructions or advice. The use of addictive
substances including controlled medicines is on the rise in Sudan, especially among the youth
and the university students in particular. Accordingly, all possible precautions should be taken
into account to minimize any possible prescriptions’ forgeries.[232-234]
CONCLUSION
The results of this study clearly proved that the majority of studied prescriptions [395] were
incomplete, not up to the needed level of legibility, and the irrational prescribing of medicines
was dominating. However, still an improvement in prescription writing is recorded in this
study as compared to the results of previous Sudanese studies of same.
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