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The impact of irrational prescription/misuse of drugs on health outcomes and 

its economic correlates 

Abstract 

A multi-facet study was conducted in four provinces and Capital territory of Pakistan to 

evaluate the perception of physicians, patients and medical store (MS) personnel regarding 

prescription trends, reasons of irrational prescription, its impact and of drug misuse on health 

outcomes and economic co-relates. The effect of intervention in a selected hospital on prescription 

errors and drug misuse was assessed. The effect of drug misuse and multiple prescribed tablets on 

disintegration time, change in pH and viscosity of disintegration medium, aspects integrating the 

disciplines of Pharmaceutics, Pharmacy Practice and Clinical Pharmacy were also studied. Effect 

of self-directed/misunderstood doses of liquid medicines on disintegration time of co-prescribed 

tablets and pH and viscosity of disintegration medium was evaluated. Impact of medicine usage 

practices, i.e., use of milk on the above parameters was also studied.  

Response of 981 walk-in patients with 393 physicians and 618 MS personnel was received. 

The 57.21% physicians strongly agreed or agreed to have knowledge of cheaper generics of the 

same drug. Role of promotion by pharmaceutical companies (provision of samples and national 

and international trainings) was found influencing prescribing trends. The 57.5% physicians 

endorsed that they availed company sponsored training programs. Patients were concerned for 

medicine prices and 76.6% patients desired cheaper medicines to be prescribed. The 72.7% 

patients viewed that doctor should not have share/incentive on the prescribed medicines and 38.6% 

opined that multinational companies (MNCs) influenced prescribing because their medicine 

samples were present on physician’s table. The 77.7% MS staff informed that MNCs medicines, 

while 43.2% were of the view that local costly medicines are more prescribed. Brand replacement 
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was indicated by considerable number (37.3%) of MS-staff and 72.8% of them opposed any share 

or incentives of physician in the discount given by the companies. Patients perception of medicine 

quality, discounts and promotions were the reasons of brand replacement. Price disparity was 

found in market for generics of the same drugs. The prescribers verified provision of knowledge 

updates for medicines through the representative of manufacturing firms. Such kind of detailing 

and perception has great potential of biasness and linked to economic prospective than mere 

knowledge up-gradation. Non uniform prices existed in the market. Firms supplied the same 

medicines to public sector hospital at different prices from the open market which were beyond 

40% discount on the maximum retail price, allowed according to Federal Government of Pakistan 

under Price adjustment and discount Rules 2006. Hence huge profit margins might have the 

potentials for expenditures on un-ethical marketing.  

The majority of physicians, patients and MS-staff considered MNCs medicines as more 

effective. Physicians considered their prescribing as cost-effective but denied by majority of 

patients and MS personnel. The physicians and patients reported that medicines of local companies 

were not as effective as the MNCs medicines, which were contrary to what MS-staff thought. 

Majority of physicians disagreed that their prescribing was under the influence of medical stores 

in their vicinity, 40.5% patients response was in line with that of physicians whereas 32% MS 

personnel stated otherwise. Nearly half of the physicians strongly agreed or agreed that patients 

demanded medicines of the MNCs, but majority of patients and MS personnel denied it. For the 

impact of irrational prescriptions on health outcome, their economic co-relation and intervention 

on the irrational prescription in pediatric patients in a selected private sector hospital, 100 

prescriptions were evaluated for errors and the legibility before, and after 2 and 15 months of 

intervention. Marked improvement in prescribing practices was observed 2 month after 
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intervention with distribution of educational materials and discussions. The accuracy of dose was 

improved from 38% to 91%, treatment duration upgraded from 28% to 48% and for the diagnosis, 

the errors were reduced from 31% to 4%. Intervention impact persisted after 15 months but was 

declined. Overall possible cost impact of irrational prescription of cefixime oral liquid to children 

under age 10 years was found to be PKR 412545.64. It might be even higher since variability of 

the treatment plan, patient conditions, and unavailability of a system of reporting of adverse effects 

of the drug and/or certain non-quantifiable outcomes of the irrational prescription.  

The 83.9% of the 410 patients, selected through convenient sampling preferred bottle caps 

for taking oral liquid medicines. The 36.3% used to reconstitute dry powder suspension with very 

hot water. The reconstitution volume was taken by approximation by 69.5%. The 46.6% patients 

relied on the doctors and 37.6% on their relatives as the main source of instructions on medicine 

usage. Disinclination was observed to purchase full course of medicine. Knowledge of storage of 

medicines and measuring tools for oral liquids and disposal of leftover medicines shown striking 

peculiarities. Majority of patients mistook dessert spoonful/table spoonful as teaspoonful. 

Prescriptions having only tablet dosage forms were selected to evaluate effect of prescribed 

multiple tablets on in-vitro disintegration time of tablets and pH and viscosity of disintegration 

medium when given individually and in the prescribed combinations. To mimic the ways patients 

intake prescribed combinations of tablets either all at once or with some time difference, 

disintegration time of 41 prescribed combinations evaluated at following three conditions. In 

Condition I, prescribed tablets were taken individually in separate disintegration medium. In 

Condition II, all the tablet formulations prescribed on single prescription were placed all-at-once 

in medium and in Condition III, all the prescribed tablet formulations on one prescription was 

placed one-after-another with an interval of 10 min. The disintegration time was noted for tablets 
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in all the above conditions, while the viscosity and pH of respective disintegration medium were 

evaluated at Conditions I and II only. The data of pH and viscosity of two tablet (designed as C2) 

and that of the three or more tablets (labelled as C≥ 3) were compared to the data of all 

combinations labeled as CT (data of C2+ C≥ 3). Degree of un-ionization to find the faction of drug 

available for absorption were computed for the prescribed combination with significant pH change 

in Condition I and II. The combination of two tablets shown significant changes in pH of respective 

disintegration media (p < 0.05). Being acidic or basic natured, the degree of deionization of drug 

in the combination of C2 in Condition I and II varied with changed pH of the disintegration media. 

The prescribed drug combinations affected the physicochemical parameters of in-vitro 

disintegration fluids, which ultimately might affect the bioavailability and therapeutic outcome.  

The 11 legible prescriptions having tablet formulations and at least one oral liquid were 

used to examine effect of misinterpretation of prescribed oral liquid dose as teaspoonful (5ml), 

dessertspoonful (10ml) or tablespoonful (15ml) or vice versa. The effect of different dose of oral 

liquids on disintegration time of co-administered tablets and physicochemical parameters of 

disintegration medium was noted. The disintegration time of each tablet on each prescription was 

separately measured in disintegration media containing 0.1 N HCl and co-prescribed oral liquid 

volume of 5 ml (Medium-I), 10ml (Medium-II) and 15 ml (Medium-III). The change in 

disintegration time of tablet and in pH and viscosity of three disintegration media was noted. The 

fraction of drug unionized was also computed where the pH of media changed dramatically. 

Quantity of oral liquid from 5ml to 15ml had changed the disintegration time of co-prescribed 

tablets and also pH and viscosity of respective disintegration media. The prescribed cefixime 

trihydrate showed marked change in fraction of drug un-ionization at changed pH due to its 

quantities as co-prescribed oral liquid with betamethasone tablet.  
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For assessing the effects of prescribed multi tablet dosage forms and milk intake on 

disintegration time of tablets, pH and viscosity of disintegration medium at different test 

conditions, 10 legible prescriptions having tablet or tablets-syrup combinations were selected 

randomly from 849 prescriptions. Prescribed drug combinations per prescriptions were evaluated 

for disintegration time, their effect on pH and viscosity of disintegration media in two different 

conditions, i.e., 0.1N HCl and 50 % 0.1N HCl + 50 % milk. Disintegration time for some of 

prescribed tablets increased up to 5.21 times and decreased up to 1.22 times in milk-containing 

disintegration media when disintegration time of individual tablet was compared to that of multiple 

tablets or tablet-syrup formulations in one prescription. Viscosity of disintegration media was 

raised to peak of 3.69 times and declined to 2.58 times whereas pH was drastically increased in all 

prescribed combinations up to 15.89 times.   
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CHAPTER I 

 Introduction 

The role of Pharmaceutics is being extending in other Pharmacy disciplines, such as the 

Clinical Pharmaceutics and the Pharmaceutics in Pharmacy Practice (Florence, 2010; Dash et al., 

2013). The Clinical Pharmaceutics covers the role of pharmaceutics in changing the clinical 

outcomes and effect of formulations and their excipients on the adverse effects (Florence, 2010). 

While the Pharmaceutics in Pharmacy Practice deals with the applications of pharmaceutical 

aspects to the pharmacy practice (Dash et al., 2013). The above two areas bridge the 

pharmaceutics, pharmacy practice, and clinical pharmacy. Under the umbrella of these aspects, the 

findings of the questionnaires/surveys on the drug utilization practices of patients can be translated 

into the experimental conditions. The principles of Pharmaceutics could be implemented on these 

conditions which could help in finding their effects of drug utilization-mimicked experimental 

conditions on the in-vitro parameters of the drugs and thus, their clinical outputs. The integration 

of pharmaceutics with both, the pharmacy practice and the clinical pharmacy also provide the 

evidence based clue to reflect the effect of irrational prescriptions on the pH, rheology of the 

dissolution/disintegration media which may affect the degree of drug ionization and hence the 

absorption of the drug.  

Drugs can entail adverse reactions on health if not given properly (Carrin, 1987). The most 

appropriate drugs for patients should be selected according to the guidelines outlined by the World 

Health Organization (WHO) (World Health Organization, 2002) that includes the comparative 

effectiveness, safety, convenience and cost (De Vries et al., 1994; Hogerzeil et al., 2001; Pollock 

et al., 2007a; De Vries et al., 2011). Ideally, start of medication requires appropriate prescription 

by a legally qualified professional. Appropriateness in healthcare has been defined as ‘the outcome 
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of a process of decision making that maximizes net individual health gains within society’s 

available resources (Buetow et al., 1997). This concept also implies that patient’s attitude is an 

important contributing factor in the success of healthcare delivery (Aronson, 2004). 

 

1.1 System of community pharmacies 

The community pharmacy in Pakistan is known as pharmacy and medical stores which is 

a retail outlet for medicines. Pharmacies sell all the categories of medicines locally manufactured 

by multinational firms, imported and drugs of local companies. In case of medical stores the 

licenses cannot sell the schedule G drugs which contain sensitive drugs including vaccines, sera 

and such medicines are distributed from manufacturers to pharmacies/medical stores through 

distributors (DRAP Act 2012). Though the Drug Act and sales rules prohibits, yet there is an 

unrestricted access of patients to any type of medicine without prescription, noted as a common 

practice. 

 

 Key regulatory bodies dealing with healthcare and medicines in Pakistan 

Drug regulatory authority of Pakistan (DRAP) is the body which regulates the medicines 

in Pakistan through DRAP Act 2012 and Drug Act 1976 (DRAP Act 2012). Federal Government 

is responsible for drug manufacturing, imports, exports, pricing and market authorization. 

Provincial Governments are responsible for sale of drugs and licensing of medical stores. 

Medicines are regulated by DRAP Act 2012 and Drugs Act 1976 (DRAP Act 2012). In the 

province of the Punjab, rules dealing with sale of drugs, i.e., Drug Rules 2007 have been framed 

(Drug Rules 2007), according to which; the persons registered under section 24 (1) (a) of Pharmacy 

Act 1967, shall require to personally supervise the sale of drugs in pharmacy (Punjab Drug Rules 
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2007). Other provinces also framed their drug sale rules under Drugs Act 1976 and DRAP Act 

2012. 

 

 Medicine prices, system of payments and expenditures 

The prices of the medicines are fixed by the Federal Government of Pakistan. Two 

categories of prices exist in the country. Controlled prices are for human drugs and veterinary 

drugs prices are de-controlled, though not by act but by policy. In open market the medicines are 

supplied and available at the retail prices, printed on their packages. In Pakistan, patients have to 

pay most of the expenditures on health. The primary and secondary healthcare department, 

Government of the Panjab has shown commitment to provide quality medicines free of cost to the 

patients yet about 80% of the health expenditures are still paid directly by consumers. Hence, the 

prescription of expensive medicines adds to the economic burden on the patients (Crawford and 

Shum, 2005). Recently health care insurance cards have been issued by the Government to poor 

population in certain areas in Punjab and KPK with the purpose to financially assist the poor people 

for medical treatment form any healthcare facility including public sector (www.nation.pk). 

 

 Major issues of healthcare system in Pakistan 

Government of Pakistan has spent 0.5-0.8% of GDP on health during last 10 years however 

WHO bench mark for health expenditure is at least 6% of GDP. According to World Bank report 

per capita spending on health is 36.2 USD, which is lower than WHO bench mark of low income 

countries which is 86 USD (nation.com.pk dated 26-05-2017). In 2015-16 health expenditure was 

0.76% of GDP (Economic Survey of Pakistan 2016-17). The primary health facility (dispensaries 

and Maternity & Child Health centers, Basic Health Units, Rural Health Centers) and secondary 
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health units, being providers of basic healthcare lack the facilities of specialized care and are 

unable to cope with the needs of the growing population. The private health facilities are costly 

and thus out of reach of the 40% of poor population which is below the poverty line (Gallop report 

2015-16). The country’s healthcare system lacks generic prescribing. Moreover, though the 

number of pharmacist employed in Hospitals has increased in last few years, yet the services of 

hospital/clinical pharmacist have not yet fully recognized and the pharmacists are not playing their 

real roles (Jamshed, 2008). According to the Drug Act, a Pharmacy is to be run by registered A 

pharmacists (individual with bachelor degree in Pharmacy) and Medical stores by either graduate 

pharmacist (registered A) or B category holders (Diploma course of pharmacy assistant) holders, 

yet most of drug stores are run by B-Category holders due to shortage of pharmacists. 

 

1.2 Prescription 

A prescription is the form of instructions or order that governs the plan of care for a patient 

to be performed by a patient, patient’s caretaker, nurse, pharmacist or other therapist. Commonly, 

this term is used for an order to take certain medicines (Biswas et al., 2000). Date, time, details of 

patient, e.g., age, gender, etc. are important parts of a prescription. Prescriptions have legal 

implications, as they may indicate that the prescriber takes responsibility for the clinical care of 

the patient and particularly for monitoring efficacy and safety of medicines. As medications have 

increasingly become pre-packaged manufactured products and medical practice has become more 

complex, the scope of meaning of the term “prescription” has broadened to also include clinical 

assessments, laboratory tests and imaging studies relevant to optimizing the safety or efficacy of 

medical treatment. Correct medication written legibly with correct dose and dosage form is 

required with correct duration of therapy on a prescription for optimum therapy outcomes, thus 

http://en.wikipedia.org/wiki/Patient
http://en.wikipedia.org/wiki/Caregiver
http://en.wikipedia.org/wiki/Nurse
http://en.wikipedia.org/wiki/Pharmacist
http://en.wikipedia.org/wiki/Therapist
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prescription writing needs professional skills and updated knowledge (Medicine et al., 1993). 

 

1.3 Rational prescription 

Rationale prescribing is situation in which a patient receives medications appropriate to 

their clinical needs including dosing to meet one’s individual requirements for sufficient length of 

time with the lowest cost. Clinical pharmacological aspects and proper judgment is required for 

rational prescription. Patient safety is dependent on competent prescribing. World Health 

Organization (WHO) has given certain guidelines for rational prescription (www.euro.who.int). In 

this connection the WHO advocates twelve key interventions to promote more rational use. 

I. Establishment of a multidisciplinary national body to coordinate policies on medicine use  

II. Use of clinical guidelines  

III. Development and use of national essential medicines list  

IV. Establishment of drug and therapeutics committees in district headquarters hospitals  

V. Inclusion of problem-based pharmacotherapy training in undergraduate curricula  

VI. Continuing in-service medical education as a licensure requirement  

VII. Supervision, audit and feedback of prescribing errors. 

VIII. Use of independent information on medicines  

IX. Public education about medicines  

X. Avoidance of financial incentives  

XI. Use of appropriate and enforced regulation  

XII. Sufficient government expenditure to ensure availability of medicines and staff. 

WHO is doing continuous effort in promoting rational use of medicines (www.who.int). 

Practice of rational drug prescribing is promoted and usually is an integral part of the national 
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policies for health (Kar et al., 2010). The most appropriate drugs for patients should be selected 

according to the guidelines laid down by the World Health Organization (WHO, 2002), that 

includes the comparative effectiveness, safety, convenience and cost (De Vries et al., 2011; WHO, 

2001; Pollock et al., 2007b). Nevertheless, A prescription may not always be appropriate for 

patients clinical or individual needs (Patel et al., 2005). Data reveal a range of poor prescribing 

(such as medication errors, under-prescribing, over prescribing, inappropriate or irrational 

prescribing) by physicians in different settings (Ross and Loke, 2009). The lack of compliance to 

the essential drug list (EDL) and the standard treatment guidelines is also a common trend in 

practice (Le Grand et al., 1999).  

 

1.4 Irrational prescription 

Irrational prescribing is receiving medications that are inappropriate for patient’s clinical 

needs, in number or doses that meet their individual requirements, for an adequate period of time, 

and at the lowest cost to them and their community (Patel et al., 2005). Poor drug choice, use of 

injections, use of costly drugs and inappropriate self-medications by patients misguided 

prophylaxis also considered as inappropriate (Maki and Schuna, 1978). WHO estimates that more 

than half of all medicines are prescribed, dispensed or sold inappropriately. The overuse, underuse 

or misuse of medicines results in wastage of scarce resources and widespread health hazards 

(www.who.int). With the irrational prescriptions, the cost of treatment is increased and morbidity 

and mortality chances are also increased. It also shakes the confidence of the patient on the 

healthcare system. Thus, the knowledge and prevention at the above mentioned levels are of worth 

for effective and safe therapeutics (Patel et al., 2005). The drugs prescribed outside the EDL  are 

considered irrational (Pecoul et al., 1999). It is evident from studies that lack of compliance to 

http://www.who.int/
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EDL detailed in Section 1.8 and standard treatment guidelines is a common trend in practice (Le 

Grand et al., 1999). The prescription errors are grouped into four categories. Type A prescription 

errors are potentially serious to patients. The type B are the major errors and intervention of doctor 

or pharmacist is required. Type C are the minor errors, rectifiable by professional judgment of 

pharmacist, Type D are the trivial errors (Neville et al., 1989).  

 

1.5 Reasons for irrational prescription 

 Lack of access to objective health information 

Health workers have no access to the objective health information. The source of 

information are the drug manufacturing companies (Oshikoya et al., 2011), commercial medical 

formularies, or colleagues (Sharma et al., 2010). The pharmaceutical companies give incentives 

to the prescribers and also special benefits and the prescribers prescribe only their product 

(Sutradhar et al., 2014).  

 

 Promotional activities of pharmaceutical companies 

Difference in prescribing medicines depends on the promotion of the pharmaceutical 

companies and the benefits provided by these companies to the doctors that work in the private 

sector. The promotion of pharmaceutical companies for the fixed dose combinations (FDCs) has 

raised the irrational prescription (Gautam and Saha, 2008). 

 

 Misleading advertising messages 

According to reports, 18% claims made by pharmaceutical companies in their drug 

promotion materials were found misleading and un-justified, which were further classified as 
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exaggerated, false, ambiguous and controversial. The primary source of information to GPs in 

Pakistan is pharmaceutical company based hence any inappropriate advertisement can cause 

irrational prescribing (Rohra et al., 2006). For instance, pharmaceutical companies manufacturing 

FDCs, extensively promote them which reportedly do not improve the efficacy, have the potential 

of development of drug resistance and increase the cost of therapy (Gautam and Saha, 2008). 

 

 Availability of higher number of medicines 

One of the leading factors for the irrational prescription and the misuse of drugs is the 

increased number of medicines in the market (Alkot et al., 2011). Every pharmaceutical company 

has a number of registered drugs and are involved in the variety of promotional activities due to 

the existence of the brand system in Pakistan. 

 

 Availability of over the counter drugs 

In Pakistan there is no effective control over the sale of the medicines and drugs are 

available without prescription. Even the sale/purchase record of narcotic drugs is not maintained 

by the medical stores as required under Drug Act 1976. Over the counter availability of antibiotics 

worsen the situation (Sutradhar et al., 2014). 

 

 Provision of prescription rights to non-medical healthcare professionals 

The provision of prescription rights to non-medical healthcare professionals such as nurses, 

pharmacists, etc., has increased the complexity in the process of prescribing. Junior prescribers do 

more errors in prescribing. Interns and students also have poor prescribing performance due to 

inadequate training (Ross et al., 2009).  
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1.6 Irrational drug use 

Irrational drug use is drug misuse and/or inappropriate drug use by the patients. Many key 

players are involved in the irrational use of drugs including prescribers and dispensers, patients or 

consumers and communities (Ilić et al., 2012). Drug misuse refers to the use of a drug for purposes 

for which it is not intended or using a drug in excessive or less quantities. Irrational use of 

medicines is a major problem worldwide (www.who.int). The 50% of the consumers use the 

medicine inappropriately including over-, under- or misuse (WHO, 2002). Self-medication, non-

compliance, to prescribers guidelines, unsafe and overuse of medicines are some of the 

determinants of inappropriate medication use by the consumers (Hardon et al., 2004). Medication 

errors held by the patient/caregiver has been extensively reported (Shah and Barker, 2009; Crouch 

et al., 2009). 

 

1.7 Reasons for irrational drug use or drug misuse 

 Non-compliance due to lack of patient-doctor interaction 

Non-adherence of patients to the prescription instructions is common in medical practice. 

Doctor-patient relationship is significant for the rational drug use. Friendly and efficient 

environment between them can be generated by understandable language of physician which 

increases the likelihood of adherence. Physician can improve adherence by asking the patients to 

bring their pills and discussing with them. Enlisting the support of family and friends, 

individualizing the treatment and minimizing its complexity, educational programs may encourage 

adherence and positive health outcomes (O'Brien et al., 1992). 
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 Unrestricted availability of drugs over the counter 

Over the counter medicines are generally less expensive than the prescription medicines. 

In Africa and Asia, 80% of the illness treated with self-medication. In most of the developing 

countries most of the prescriptions drugs are available without prescription due to lack of law 

enforcement. There is no legal control over unethical reuse of prescriptions. People can purchase 

and use other’s prescription drugs (Patil et al., 2010). 

 

 Economic reasons and availability of cheaper drugs 

People in the developing countries or of rural areas could not afford prescription drugs by 

their own hence they use  drugs prescribed to others without knowing whether it will suit them or 

not (Patil et al., 2010). The availability and economic value of the drug is cause of misuse because 

misused drugs are comparatively economical as compared to the others (Buhrich et al., 2000a). 

Reason for self-medication is lesser cost as compared to the medical care in hospitals (Donkor et 

al., 2012). 

 

 Lack of knowledge and wrong beliefs 

Poor knowledge and wrong beliefs, particularly of rural residents for drug use lead to the 

irrational use of medicines. There is a belief that there is a pill for every symptom and antibiotics 

can heal many illnesses and believe that injections are more powerful than pills. Patients feel 

satisfaction by using injections (Janjua et al., 2006). 

 

 Low literacy of patients/patient attendants 

The low literacy of the patient/patient attendants may be one of the major factors leading 



11 
 

to incorrect use of medicines (Wolf et al., 2006).  

 

 Self-prescription 

Self-prescribing of the prescription drugs such as antibiotics is among the major 

determinants of irrational drug use which cannot be neglected and should be discouraged to reduce 

both the health and cost burden on the patient and optimize the drug use in the community (Saleem 

et al., 2016). 

 

 Patients addiction and perception to feel high 

The stimulating effect of the drugs may be the main reason for drug misuse as these drugs 

can also decrease the depressive illness. Thus, people may misuse or abuse drugs to get high, 

increase pleasure, decrease depression, increase of energy, and to relax. There may be irrational 

reuse of prescription where the habitual persons collect prescription under good personal 

relationship and faith with prescriber and same medicines on the same prescription might be 

dispensed twice or thrice a day to satisfy the need of the consumers (Patil et al.). Some classes of 

the drugs are abused more commonly that include, opioids, CNS Depressants and stimulants (Jones 

et al., 2012). Over-the-counter (OTC) medications, such as certain cough suppressants, sleep aids, 

and antihistamines, can be abused for their psychoactive effects. Cough syrups are the most 

commonly abused OTC medications (Cooper, 2013). Prescription drugs are misused by college 

students in order to improve their academic performance, increase energy to socialize at parties, 

or self-medicate for anxiety or depression. Amphetamine, prescription pain relievers and CNS 

depressants are the most commonly misused prescription drugs. Most of the students obtain 

prescription drugs for misuse from their other friends (Johnston et al., 2011). 
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 Miscellaneous reasons 

Among the miscellaneous reasons for drug misuse may include polypharmacy, co-

morbidities, and age related physiological changes that hamper the patient understanding of the 

drug use (Fialová and Onder, 2009).  

 

1.8 Essential medicine list 

Essential medicines satisfy the health requirements of the maximum population and they 

are available at affordable prices. The WHO introduced the concept of essential drugs, in 70s to 

lead to a better supply of drugs, better prescribing and low cost for healthcare with limited number 

of drugs. Thus, 250 drugs have been included in the model EDL, which are generally considered 

sufficient to treat the majority of diseases. EDL is introduced in 110 countries and the drugs 

prescribed outside the EDL are considered irrational (Pecoul et al., 1999). Prescribing fixed dose 

combinations (FDCs) is not according to the WHO model essential drugs list. Due to additional 

cost in the FDCs, unnecessary drugs prescribing or utilization are imposing money burdens besides 

the adverse drug reactions (Laing et al., 2003).  

 

1.9 Fixed dose combinations 

FDCs are the products containing more than one active pharmaceutical ingredients in 

definite proportion in a single dosage form (www.who.int.org). The availability of FDCs in market 

is one of the causes of irrational drug use as the patients have to take more than one drug 

unnecessarily (Rayasam et al., 2017). FDCs of two NSAIDs does not improve the efficacy but 

only increases the cost of therapy (Gautam and Saha, 2008). The FDCs of NSAIDS with one of 

the antispasmodic agents result in fatal rise of the body temperature. The dose of each drug is 
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halved in combination, thus efficacy is reduced and chances of development of resistance are 

increased (Gautam and Aditya, 2006). FDCs of antimicrobials such as fluconazole and tinidazole 

are irrational as the patients require only single drug after an accurate diagnosis. Even the banned 

combinations are being manufactured. Irrational FDCs increased the financial burden on the 

consumer. Hence regulatory control to stop the irrational FDCs is required to be focused (Gautam 

and Saha, 2008). 

 

1.10 Impact of irrational prescription and misuse of drugs on health outcomes and 

economic correlates  

Drug misuse due to patients own negligence, self-direction, lack of instruction or irrational 

prescription have been associated with the health and economic impact (Buhrich et al., 2000a; 

Stewart et al., 2002; Sestini et al., 2006). Misusing drugs lead to higher chances of adverse health 

consequences and mortality though proper treatment can play role in reduction of deaths among 

drug miss users (Stewart et al., 2002). Irrational prescription may be unnecessary, unjustified 

(alone or in combination) or under- or over-prescription. In case of under prescription, sub-

therapeutic drug concentration may be resulted, leading to therapeutic failure if the use of drug is 

continued for longer period of time (Guillemot et al., 1998). Drug abuse and irrational use of 

medicines put negative impact (Dillon et al., 2003) on the societies, since drug abusers lack moral 

principles and ethics (Abdullahi et al., 2014). Misuse of prescription drugs has increased in the 

treatment admissions, emergency room visits and overdose deaths (Volkow, 2005).  

Unjustified /or self-medication lead to consumption of more drug because of the increased 

prescription (WHO, 2002). For antibiotics, resistance is the possible outcome of the under 

prescription or under-utilization of the antibiotics. The antibiotics resistance is major concern in 
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the public health and currently is the biggest threat (Hashemi et al., 2013). In the United States, 

more than half of the 2 million infections occurring annually are resulted from antibiotic resistant 

organisms. This has an estimated impact of more than 70,000 lives and $5 to $10 billion dollars 

annually (Sebsibie and Gultie, 2014).  

Treatment of illness resulting from inappropriate prescription became twice expensive 

(Pereira et al., 2004). The estimated expenditure on adverse consequences of inappropriate 

prescriptions is up to 50-70% of national expenditure of drugs (www.who.int). Fifty percent or 

more expenditure is wasted through irrational prescribing, dispensing and patient use of medicine 

(Ramachandran et al., 2015). Poor drug choice, unnecessary therapy or misguided prophylaxis 

leads to adverse effect secondary to the inappropriate therapy which may cost 55% greater (Maki 

and Schuna, 1978). Inappropriate drug use and polypharmacy are associated with acute hospital 

admissions in elder patients (Klarin et al., 2005). Irrational use of antibiotics in pediatric illnesses 

worsen the situation and leads to the infections. Inappropriate prescription increases the morbidity 

and mortality (Negasa and Tigabu, 2014).  

 

1.11 Addressing irrational prescription 

Workshops and training program for the doctors on rational drug prescribing and consumer 

education on rational drug use are required so that patient could receive cost effective treatments 

for their health problems (Patel et al., 2005). Supportive supervision and congenial working 

environment are prerequisites for rational use of medicines (Moorthi et al., 2011). Following the 

WHO-recommended twelve core intervention guidelines to promote rational drug use could help 

rational prescription and drug usage (www.euro.who.int) given in Section 1.3. 
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WHO has also given following regulatory measures to support rational use: Registration 

of medicines to ensure that only safe efficacious medicines of good quality are available, 

Limitation of prescription for certain drugs, Educational standards, Licensing of health 

professionals, Licensing of medicine sale points to ensure that all supply outlets maintain the 

necessary stocking and dispensing standards, Monitoring and regulating medicine promotion to 

ensure that it is ethical and unbiased. All promotional claims should be reliable, accurate, truthful, 

informative, balanced, up-to-date, and capable of authentication and in good taste. To develop the 

control measures, WHO’s an ethical guideline (1988) may be used as basis (WHO, 2002). 

 

1.12 Problem statement 

The most of intervention studies have been focused on the public sector whereas there is 

also high prevalence of irrational use of drugs in the private sector (Le Grand et al., 1999). Majority 

of the prescribing errors also existed in prescriptions of physicians working in private settings and 

the private practitioners demonstrated more deficiencies in prescriptions (Siddiqi et al., 2002). It 

is generally perceived that the irrational drug prescription may be due to lack of updated 

knowledge, lack of training and economic factors such as un-ethical marketing by the 

pharmaceutical manufacturers by giving incentives to the prescribers. However, there are no such 

study in Pakistan and other parts of the world. 

Furthermore, clues indicated the existence of liaison between the pharmaceutical 

companies and the pharmacies which might be a major cause of generic substitution at medical 

stores, a common practice in Pakistan. A possible reason might be the gain on substitution due to 

the non-uniform drug prices of different generics or the incentives given by the pharmaceutical 

companies. Frequency of such practices had not been studied and documented, which may be 
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beneficial for policy makers at the national regulatory level. Thus, in this study, on one hand the 

percentage of prescriptions without age of patients, dose, duration of therapy, information of 

diagnosis and legibility were noted and on the other hand, the prescription practices from all the 

three stake holders, i.e., physician, patient and medical store staff was assessed and confirmed 

from examining the perception of all three respective stake holders. With the above aspect, this 

study was novel. Economic factors involved in forced/influenced prescribing have been sorted 

through evaluation of perception of consumer as well along with prescriber and medical store and 

assessment of price variations. Another novel aspect of the study was the assessment of 

intervention in which the effect of training sessions, conducted in a selected health setting on the 

prescription errors was noted. The drug utilization practices by the patients was another focus of 

this study. Since the drug utilization by the patients is also not rational, in this study the conditions 

of the drug prescription/utilization practices were mimicked and their effect on certain in-vitro 

parameters considered to influence in-vivo performance of drug (and thus health), such as 

disintegration time of tablet dosage form and viscosity as well as pH of disintegration/dissolution 

media were also noted. It was expected that the findings of this part of study would provide the 

scientific evidence of effect of patient’s perception-led conditions on the health outcome. 

Moreover, impact of prescribed combination of dosage forms by the prescriber was also evaluated 

on certain in-vitro parameters considered to influence in-vivo performance of drug.  

Since overuse of drugs due to misuse, lack of proper instruction or understanding and 

impact of prescribed combinations is expected not only to affect the health outcome but also the 

economic co-relates, thus this study was also focused on the issue. This study quantified the direct 

cost of drugs. The average price of the prescribed combination was compared with average price 

per drug of two brands having different prices than the prescribed drugs in Pakistan.  
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1.13 Aim and objectives of study 

Aim of the study was to evaluate the irrational prescriptions and misuse of drugs in 

Pakistan. Health outcomes with regards to drug utilization and prescribing combinations in 

Pakistan were also evaluated. The entire study was subdivided into the following objectives: 

I. To evaluate the perception of physicians, medical store staff and patients on prescribing 

trends in connection with prescription practices, rationality of prescription, reasons of 

prescribing of specific drugs and economic impact of the prescribed drugs and co-related 

economic reasons of possible forced prescribing (Chapter 3 and 4). 

II. To evaluate the irrational prescription in a selected private hospital and the possible health 

outcome and economic impact due to irrational prescriptions in a selected health care 

facility and impact of subsequent intervention on aspect of health outcome and economic 

aspects (Chapter 5). 

III. To evaluate the drug utilization practices by the patients and to evaluate their effect on the 

possible health outcomes and cost of treatment in case of secondary diseases due to 

medications (Chapter 6). 

IV. To study the effect of prescribed multiple tablet dosage forms on the disintegration time of 

tablets and pH and viscosity of disintegration medium which can impact in-vivo absorption 

of the drug and hence the health outcome (Chapter 7). 

V. To study the effect of self-directed intake of different amounts of prescribed oral liquids 

on disintegration time of co-prescribed tablets and pH and viscosity of respective 

disintegration medium (Chapter 8). 

VI. To evaluate the effect of medication utilization practices, i.e. intake of milk; on the 

disintegration time, and pH and viscosity of disintegration media (Chapter 9). 
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CHAPTER 2 

 Literature review 

 

2.1 Irrational prescription – global perspectives 

High incidence of inappropriate prescriptions has been noted and reported globally. In Goa, 

India, a lay out of the prescription was assessed on the basis of presence of prescriber details 

(Name, Address, Phone Number, Qualifications, Registration Number, and Signature), Patient’s 

Details (Name, Address, and Date of consultation) and the content of prescription on the basis of 

drugs used. Three quarter of the prescription didn’t have registration number of the practitioner 

and less than half had the full name of the patient and most of them did not have instructions for 

the patients on how to take the prescribed medicines. Moreover, 80.7% of the patients received 

more than one medications per prescription, 52.7% received three or more medicines per 

prescription and 13.3% received five or more medicines. The 21.5% of the prescription were 

without details for the duration of treatment. The 23.6% of valid prescriptions were for 30 days 

and 96.6% prescriptions contained branded medicines while cheapest brands were used for at least 

one medicine (Patel et al., 2005). 

The prevalence of antibiotic use is very high in India and ranged from 24 to 67%. A study 

conducted in Bangalore (India) showed that 49% of the prescriptions were irrational in the patients 

with respiratory tract infections (Ahmad et al., 2014). In Jammu city a study indicated 33% 

inappropriate drugs on prescription (Sharma and Kapoor, 2003). A study in India reported 

inappropriate prescription in geriatric patients of aged 65 and above (Shah et al., 2011).  

In Pune-India, from 279 prescriptions 56.98% prescriptions contained FDCs. More than 

80% prescriptions were not in accordance with WHO Essential Drugs List. More number of drugs 

was prescribed by non-teaching private hospitals (Pillay et al., 2013). In tribal district hospital in 
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India, a study showed 4.64 average number of drugs per prescription. IV route was most preferred. 

The 29.73% prescribed drugs were anti-microbial, and 40% were prescribed with generic names. 

The dose of most of drugs were inappropriate (Bashir et al., 2013). 

In Mexico in a primary care University unit, high incidence of inappropriate prescriptions 

in terms of indications, dosage regimen, administration route, and medicine duplicity, unnecessary 

or missing indications was noted (Zavaleta-Bustos et al., 2008).  

In Yemen a study on quality of prescriptions of antibiotics in government hospitals 

indicated number of potential problems (Al-Shami et al., 2011). A study in Ethiopian private and 

public sector health facilities indicated at least one inappropriate drug in 78.2% patients. Among 

which, 28% prescriptions had inappropriate drug choice, 23% and 7.2% found to be over 

prescribing and with inappropriate duration of therapy, respectively in one year (Tsega and 

Makonnen, 2012). Moreover, there is trend of prescribing several drugs which has the potent drug-

drug interactions (Patel et al., 2005).  

In Bangladesh, 580 physicians and 6000 patients were surveyed with face to face interview 

using customized questioners which reported that antibiotic were prescribed without confirming 

the infection. More than 50% of the physicians did not always receive any feedback about the 

completion of dosage regimen and only 25.2% of the patients completed the prescribed dosage 

regimen. The 26.7% of the patients believed there is no importance of the prescription. Misuse of 

antibiotic appeared to be frequent and the over the counter availability of antibiotics worsened the 

situation (Sutradhar et al., 2014).  

In Bangladesh, the health workers almost have no access to the objective health 

information and only the drug manufacturing companies are the source of information. They also 
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give incentives and special benefits to the prescriber to generate prescription of only their product 

(Sutradhar et al., 2014). 

According to a study in Bengal, on prescribing and dispensing activities at non-

governmental organizations; 95.5% prescriptions used Latin abbreviations, 7.7% were without 

sign, symptoms and diagnosis and average drug per encounter was 3.2. The 46.2% drugs 

prescribed were with generic names, irrational fixed dose combinations were 45.6% and antibiotics 

were prescribed to 72.8% of encounters. The average drug cost per encounter was Rs.74.19 while 

37.1% cost regarded to antibiotics (Hazra et al., 2000).  

A study in Tehran, Iran reviewed 600 outpatients in the teaching hospital. Only 58% of the 

prescriptions containing the instructions for use were acceptable. From the all reviewed 

prescriptions 22% were containing parenteral route of administration and 42.7% of the prescription 

was un-justified (Hashemi et al., 2013). In Indonesian hospitals only 21% prescriptions were found 

definitely appropriate or wherein the proper diagnosis, treatment and delivery of drug were 

suggested (Hadi et al., 2008).  

A study in rural population of Shandong and Ningxia, Chinese provinces investigated 

13481 residents, 3000 prescriptions from county hospitals, and 49 health care providers from 

different levels. Over 50% of surveyed population didn’t know the consequence of irrational 

antibiotic prescription, believed that injectable had better effects than oral drugs. The 54.6% and 

60% of the rural patients could not comply with medical advice to take drugs in two provinces. 

Study showed a range of poor prescribing practices by physicians in different settings, including 

errors, under-prescribing, overprescribing, inappropriate or irrational prescribing (Ross and Loke, 

2009).  
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A study in Kafr-Tanbey showed that 1.56% of the prescription did not mention diagnosis, 

1.01% prescription missed doses of the medications, 14.9% missed duration of treatment and 

16.6% of prescriptions haven’t contained any information about the relation of drug intake to 

meals. The 22.5% prescription were missed with the adverse reactions of prescribed drugs. 

Injections was on 19.8% prescriptions and of prescribed antibiotics was on 35.3% prescriptions. 

In prescriptions, 21.3% were containing prescribing errors. 0.5%, of the prescription had type A 

errors, 4.4% had type B errors, 7.1% had type C and 9.3% had type D errors (Alkot et al., 2011). 

In Spain 62% of all prescriptions were inappropriate (Pereira et al., 2004). A study in 

Ethiopia on irrational use of prescribed antibiotics for children below the age of 15, found irrational 

prescriptions of antibiotics. The 73.68% of prescriptions contained more than one antibiotic which 

was three folds more than WHO guidelines, while 5.9% of the encounters were treated without 

any diagnosis. Ceftriaxone, a third generation cephalosporin was highly prescribed (Sebsibie and 

Gultie, 2014). Use of non-prescription antimicrobials and anti-tuberculosis drugs were common 

outside northern Europe and North America (Morgan et al., 2011). 

A study in a teaching hospital revealed that 26.2% medical and surgical patients received 

one or more courses of antimicrobial therapy. On average course, 1.4 drugs were prescribed, and 

70% prescribing was for presumptive infection and 30% was for prophylaxis. Unnecessary therapy 

or misguided prophylaxis leads to inappropriate therapy, causing adverse effects. In this study, 

17% adverse reactions were reported due to inappropriate therapy (Maki and Schuna, 1978). 

Irrational drug use is a common problem in Eastern Mediterranean and South Asian 

countries (Rashidian et al., 2011; Selvaraj et al., 2012). Overuse of antibiotics was 70% while 45% 

in lower middle income countries (www.who.int). Irrational prescribing of over-the-counter 

(OTC) medicines in general practice is common in Southern Europe. Recent findings from seven 
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European countries, indicated that physicians in countries in the Mediterranean Europe region 

prescribe medicines to a higher degree in comparison to physicians in other participating European 

countries (Lionis et al., 2014).  

 

 Irrational prescription in children 

A study based on medical patient cards of pediatric patients showed that 1-5 years of age 

group of patients were prescribed with antibiotics. Most frequently prescribed antibiotic was the 

penicillin (16.9%) followed by gentamycin (15.3%). Most commonly prescribed antibiotics 

included penicillin (51.1%), aminoglycosides (15.3%), and cephalosporin (14.3%). Combination 

therapy of antibiotics was a common practice and 42.9% prescriptions contained two antibiotics, 

24.9% contained three antibiotics, 4.6% contained four antibiotics and 1.2% were with five 

antibiotics. Most antibiotics were prescribed in the frequency of twice per day and few antibiotics 

were prescribed once per day. The study showed that there is overprescribing of antibiotics and 

almost 36.4% of all hospitalized children were prescribed antibiotics. The average number of drugs 

per encounter was 3.1 and that of antibiotics was 2.1 which was higher than that of WHO indicator, 

i.e., 2 and 0.47 for average number of drugs and average number of antibiotics per patient, 

respectively (Negasa and Tigabu, 2014). 

A study reported that among 708 prescriptions in children below 12 years of age who were 

prescribed antibiotics for common illness (not caused by bacteria), cold and its related ailments 

were the dominant illness (65.67%), followed by diarrhea (23.30%) and constipation (0.84%). 

Though antibiotics have no role in cold and constipation while they have limited role in 

management of diarrhea and can be treated by symptomatic treatment rather than antibiotic yet the 

prescriptions for the above ailments contained antibiotics showing irrational use of antibiotics. 
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Allergic rhinitis, ear infection, urinary tract infection, burns accounted for 0.42%, 1.36%, 0.42%, 

respectively. Antibiotics have no role in allergic rhinitis but prescription contain antibiotics while 

for the ear infection, urinary tract infection and burns antibiotics are recommended but 

prescriptions with non-recommended antibiotics were irrational (Moorthi et al., 2011).  

 

2.2 Prescription trends in Pakistan 

Study on 60 public and 48 private health facilities of Attock district of Punjab-Pakistan 

revealed that the private General Practitioners (GPs) prescribed more injections compared to the 

public sector. Moreover all prescribing errors existed in prescriptions of physicians working in 

private settings and the private practitioners demonstrated more deficiencies in prescriptions 

(Siddiqi et al., 2002). In Peshawar, the Capital city of Khyber Pukhtoon Khawa (KPK) a study 

was conducted at Hayat Abad Medical Complex, a teaching hospital with a focus on a need of 

clinical pharmacist for the purpose of rationalized prescription. In this study on 734 prescriptions, 

5 drugs per prescription were found as an average. Moreover, certain drug categories, such as 

antibiotics and omeprazole were the most prescribed drugs (Muhammad et al.). Similarly, a study 

conducted in a teaching hospital of Dera Ismail Khan (KPK) also reported irrational drug 

prescribing in the hospitalized patients which could be of serious health concern and put bad 

economic impact (Amin et al., 2011).  

A study was conducted in Hayatabad medical complex-Pakistan regarding inpatients 

antibiotics reported the use of 64.3% antibiotics for prophylaxis, penicillin was being the most 

prescribed drug. The 14.56% antibiotics were prescribed with generic names. It was also revealed 

that antibiotics use in medical departments was un-satisfactory (Khan et al., 2013).  
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A study was conducted in Peshawar-Pakistan where 1097 prescriptions were analyzed. It 

was revealed that no prescription has all the required components. The 58.5% prescriptions were 

not legible. Doses and duration of drug use was missing in 63.8% and 55.4% prescriptions. The 

10.9% prescriptions were without directions for use of prescribed medicines (Raza et al., 2014).  

In Pakistan there is excessive number of registered products most being un-necessary but 

still are prescribed by the physicians. Moreover, the medicines are not prescribed, dispensed and 

used rationally (Zaidi and Nishtar, 2013). Use of medicines per prescription in private sector was 

higher in comparison to public sector as the average of 4.1 in private and 2.7 in public sector 

(Siddiqi et al., 2002). A study on 510 prescriptions was conducted in two hospitals at Lahore. In 

OPD and emergency ward of hospital A; 44% and 60% prescription errors were observed, 

respectively and in hospital B these errors were 39% and 73.5%, respectively. Routes of 

administration omissions was 69.4%. The incidence of over dose was 8% in semi or fully 

electronic system and 7%-19% in manual system(Riaz et al., 2014). There is a need of regulation 

of policy investment to reduce un-necessary prescription of drugs (Zaidi and Nishtar, 2012). 

 

2.3 Drug utilization practices – global findings 

Prescription drug misuse is a common issue globally. Prescription drugs are misused by 

the user in order to relieve them. According to a report 52 million people have used prescription 

drug for non-medical purposes at least once in their lifetimes (Volkow, 2005). A global study was 

conducted regarding non-compliance of antibiotics in 11 countries. 4514 adults aged 18-99 years were 

included in the study. The 22.3% admitted non-compliance (ANC) was reported. The 44% ANC was in 

China and 9.9% in Netherlands (Pechère et al., 2007). A study on misuse of anabolic steroids in Sweden 

indicated that 3.6% and 2.8% male adolescent of 16 and 17 years old, respectively had misused the 
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androgenic anabolic steroids along with misused alcohol, growth hormones and narcotic drugs. Among 

female adolescent no record of misuse was indicated (Nilsson et al., 2001). 

A study in Vietnam and China through PubMed search during 1993–2013 indicated that 

poly-pharmacy and antibiotics were more irrationally used in Vietnam as compared to China. The 

injections overuse was only reported in China and self-medicated antibiotics were also common 

in China. Patients took medications in both countries incorrectly. Chinese believed that invasive 

procedures were more effective than oral route medicines. Lack of regulatory control on medicines 

is the major cause of irrational drug use in Vietnam. Every pharmacy dispensed corticosteroids 

without prescription but no such evidence was found in China. It was noticed that lack of 

knowledge at both ends (physician and patient) was common in both the countries. China is 

majorly influenced by incentives provided by pharmaceutical companies while in Vietnam there 

is slow advancement in the regulatory bodies, all these factors leads to the irrational use of 

medicines (Mao et al., 2015). 

In India, lack of knowledge and commercial interests were revealed as the reasons of 

inappropriate use of antibiotics (Kotwani et al., 2012). A study was conducted regarding misuse 

of anti-cholinergic drugs by patients with severe mental illness in Sydney, Australia. One-third of 

the subjects reported misuse of the anti-cholinergic over the previous month, and revealed by most 

of the subjects that they also misused one additional drug (Buhrich et al., 2000a). A study at Colon 

revealed that poor drug choice, unnecessary therapy or misguided prophylaxis caused 

inappropriate therapy, which led to adverse reactions and increased cost of therapy (Maki and 

Schuna, 1978).  

A study in Accra-Ghana estimated the prevalence of self-medication using antibiotics was 

as 70% while about 50% of the study respondents did not complete their antibiotic course. Study 

concluded irrational use of antibiotics through self-medication as common practice among tertiary 
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level students. The 35% of the students revealed that their self-medication was not successful, 30% 

were unsure while 35% were sure that their self-medication was successful. The 51% of the 

participants were well aware of the effects of the antibiotics, 41% had little knowledge while 8% 

of them were totally unaware of the health risks associated with the self-medication of antibiotics 

(Donkor et al., 2012).  

 

2.4 Drug utilization practices in Pakistan 

A study was conducted in teaching hospitals in Punjab-Pakistan reported that 3.53 drugs 

were prescribed per encounter, 69.9% prescribed drugs were antibiotics, and 34.95% were 

injections. Only 39.5% drugs prescribed were with generic names. The 54.98% patients found to 

have adequate knowledge regarding drug dose. All drugs were not prescribed from EDL (Aslam 

et al., 2016).  

A case study regarding irrational use of ibuprofen where a 10 year old child took 800mg at 

a time to relive the fever instead of taking 800 mg daily in divided doses. Resultantly ulceration 

was developed due to long use and blood chemistry panel revealed mild anemia representing blood 

loss. Irrational drug use is major problem in Pakistan (Elahi et al., 2012). A study also revealed 

that consultation of physicians was not preferred in minor illness and friends and family advice is 

considered which can lead to use of irrational self-medication (Anwar et al., 2015). 

 

2.5 Literature on reasons of irrational prescriptions  

In Nigeria 93.2% doctors stated that they got the drug information from the representatives 

of pharmaceutical companies (Oshikoya et al., 2011).  In India it was found that resident doctors 

were un-aware of advantages and disadvantages of FDCs. Only 31% had the knowledge of EDL. 
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The 81% were lacking knowledge of rationality of FDCs. Medical representatives, colleagues, 

monthly index of medical specialties (MIMS) and continuous medical education (CMEs) were the 

source of information about FDCs (Goswami et al., 2013). In India the promotion of 

pharmaceutical companies for FDCs has raised their irrational prescription (Gautam and Saha, 

2008). Basis of FDCs being taught to medical students is irrational as far as pharmacologist point 

of views are concerned (Gautam and Aditya, 2006)  

In Iran four main points were highlighted, though the study pertains to single class of drugs, 

corticosteroids. Lack of physicians knowledge about the treatment and correct dose was the major 

findings where the cortisone was perceived to be effective for all patients, side effects were ignored 

and the information shared by medical representatives were not bothered by physicians. Fear of 

losing patient was most common and in order to retain their patient practitioners prescribed high 

doses or fast acting injections so that patient relieved faster. Common feature found in all the 

parties, i.e., supervisors, physicians and patients, was the gap between knowledge and actual 

practice (Yousefi et al., 2012). In China, economic incentives to health care providers were the 

main reasons for irrational prescription and medical ethics was found compromised (Yip et al., 

2010). The health insurance schemes is also reason of over-prescribing in rural China (Sun et al., 

2009).  

 

2.6 Literature on reasons of irrational use of drugs  

Citations for different reasons of irrational use of drugs are as below. In China, incentive 

mechanism for health providers, lack of knowledge for the awareness of irrational use of drugs 

and the wrong beliefs on drug use are common causes of drug misuse (Qiang SUN, Center for 

Health Management & Policy, Shandong University). 
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In Sydney, Australia misuse of anti-cholinergic along with another additional drug has been 

reported, which was more common in males. Reasons of misuse were also evaluated by asking the 

direct questions. Out of 50 patients, 13 stated to get high, 12 used to increase pleasure, 12 to 

decrease depression, 11 to increase of energy, 11 to get relaxed, 10 responded to go as the group 

is doing and 9 responded to reduce the side effects of neuroleptic medication (Buhrich et al., 

2000a). Irrational reuse of prescription was also among the cases of misuse. It was also found 

medicines on a single prescription were dispensed twice or thrice a day to satisfy the need of the 

consumers (Buhrich et al., 2000b). The availability of the drugs was considered to be a potential 

the cause of misuse because these drugs are comparatively economical as compared to the others 

(Buhrich et al., 2000a). Stimulants are irrationally used to improve attention and grades among 

students (White et al., 2006). 

According to results from the 2010, Nigerian national survey on drug use, the misuse of 

drugs was higher among young adults aged 18-25. The subject in 12th grade told that they obtain 

these medicines from family, friends and relatives. People, mostly youth became addicted to 

certain drugs without knowing their effects on the health. Male youth is mostly indulgent in the 

addiction because of the society they keep, socialization or financial issues. Children cut off from 

their families could not differentiate between right and wrong for them, thus are more prone to be 

drug addicts (Abdullahi et al., 2014).  

People in the developing countries or of rural areas could not afford prescription drugs by 

their own so they use other’s prescription drugs without knowing whether it will suit them or not. 

Habitual persons collect prescriptions using personal relations and under good faith (Patil et al., 

2010). 



29 
 

Non-adherence is normal in every medical practice. Doctor-patient relationship is 

significant for adherence to the prescription (O'Brien et al., 1992). More than 40% of the time medical 

prescription is ignored or followed incorrectly (DiMatteo et al., 1994). A study on 281 lower income 

African-American revealed that non-prescription drug use was higher in African American 

instead of prescription drug use (Strickland and Hanson, 1996). A study in US conducted on 1086 

school students revealed that 12% found engaged in non-medical utilization of opioids (Boyd et 

al., 2006). College students use the stimulant medicines for better performance (Benson et al., 

2015). In Ireland a study concluded inappropriate use of medicine was prevalent problem among 

older people (Barry et al., 2007). 

  

2.7 Health outcome and inappropriate prescribing  

Inappropriate prescribing lead to severe health outcomes (Schmader et al., 1997). The 

financial burden of the emergence of bacterial resistant strains is significant. Side effects also 

occurred due to the over consumption of antibiotic. A review was conducted to identify drug 

related visits and admissions to the emergency department of tertiary care institution during a four 

month period for all patients. The 2.9% patients had drug related illness, 24% of these patients 

were admitted. The most commonly involved drug classes were anticonvulsants (17.1%), drugs of 

abuse (23.2%), antibiotics (12.6%), respiratory drugs (8.9%) and pain medications (8.9%). The 

most common category of drug related illness was overdose or abuse (35%). The average of length 

of patient who stayed in hospitals were 5.8 days and the average cost was 8888 USD. Most of the 

cases in the emergencies were due to drug abuse, non-compliance and adverse drug (Prince et al., 

1992). 
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2.8 Economic co-relation of irrational drug use  

To substance abuse or self-medication of drugs causing addiction, $7.3 billion of Indiana’s 

2008 budget was attributed directly and indirectly (Wright et al., 2010). In Turkey, neuropathic 

pain prescription and associated cost was analyzed. Neuropathic pain, caused by dysfunction in 

the nervous system is prevalent in developing countries and its estimated range is 1.5% to 3% but 

in diabetic patients its prevalence is 14%. This is a common chronic pain associated with the 

reduction in quality of life and loss of manpower. Calcium channel alpha-2-ligands, tricyclic 

antidepressants, serotonin-norepinephrine reuptake inhibitors and topical lidocaine are the first 

line treatment while tramadol and controlled-release opioid analgesics or combined regimens are 

the second line treatment. Other non-steroidal anti-inflammatory drugs and vitamin B6 are never 

recommended in this pain. Number of prescriptions for the first and second year showed irrational 

items costing treatment of about 48.5% for the first year and 48.6% for the second year 

respectively. Gastrointestinal complications with the NSAIDS used for neuropathic pain caused 

an additional burden on the cost. The cost due to proton pump inhibitors was 4456130 and 5500317 

Turkish Liars for the first and second years, respectively. It was revealed that irrational treatment 

and the complications associated with this significantly exceeded the half of the total cost (Tan et 

al., 2013).  

A household joint survey in Canada (Ottawa, Ontario, Canada) and US national Centre for 

Health Statistics (Hyattsville, Maryland) was conducted to estimate the rate of cost-related non-

adherence. It was evaluated that cost related non-adherence in residents of Canada was less than 

that of the United States (5.1% vs 9.9%), Americans and Canadian without prescription-drug 

coverage (16.2%) and Americans without health insurance (28.2%) found more to report cost-

associated non-adherence than those with insurance (6.2%). Young age, chronic pain, low house 
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hold income were also the factors predictive of non-adherence. Study concluded that people with 

low income and inadequate insurance are more likely to fill the prescription due to cost. Moreover, 

chronic symptoms and poor health also caused the non-adherences. Non-adherence  was found 

more in United States than in Canada (Kennedy and Morgan, 2006). 

 

2.9 Interventions for rational prescription and use of drugs 

Various kinds of interventions including audit and feedback, educational outreach visits, 

reminder-manual, local consensus process and multidisciplinary teams have been reported. 

Educational material effectively has increased compliance with the guidelines (Ostini et al., 2009). 

Educational meetings, distribution of educational materials, verbal or on paper reminders, feed 

backs, etc., are the persuasive technique of interventions while therapeutic substitutions, reporting 

of laboratory substitutions, formulary restrictions are restrictive kind of interventions. No 

intervention is effective in all circumstances (Grimshaw et al., 2001) and not all interventions give 

anticipated results to various barriers. Various kinds of symptoms and diseases in general practice 

can inhibit the implementation of innovations and interventions (Wensing et al., 1998).  

 

 Interventions to improve the rational prescribing 

A study was designed to explore acceptance and effectiveness of educational intervention 

targeted to general practitioners in the seven countries of Mediterranean European Region. One 

day training program, poster presentations, and regular visit of trained personnel to the workplace 

of the participants were arranged. The GPs’ intention to prescribe medicines was reduced 

following above intervention (Lionis et al., 2014). In another study, teaching session in medical 

students improved the rational pharmacotherapy after exposure to WHO good prescribing 

guidelines (Krishnaiah et al., 2013). In France 27 doctors were exposed to different study session 
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for the Drug Regulatory Agency prescribing guidelines of NSAIDs. In this interventional study, 

posters were displayed and a 10-page manual was distributed. With this intervention, prescribing 

errors were declines from 20% to 14%. In Argentina prescriptions were analyzed before and after 

intervention. Prescription errors were reduced from 11.4% to 7.3%. Educational intervention in 

the form of lectures at Lebanon maintained the prescribing competence (Kamarudin et al., 2013). 

In this study both the persuasive and restrictive interventions were included. Change from paper 

record to computerized record, rapid laboratory testing, computer support in decision making and 

establishment of quality assurance through monitoring mechanisms are structural type of 

interventions included in this study. Interventions could be delivered by various types of 

professionals such as physicians, pharmacists or multidisciplinary team. Such interventions have 

changed the prescribing and hence improved health outcomes and have been proved be successful 

in-patients with reference to antibiotics utilizations. Both, the persuasive and restrictive 

interventions were effective, but persuasive intervention work slowly than restrictive intervention 

(Davey et al., 2013). According to a review, educational intervention were reported in 27.3% 

studies, managerial in 20%, both, managerial/education in 3.6%, regulatory in 9.1%, 

education/regulation in 9.1% and diagnostic were carried out in 3.6% studies. Multifaceted 

interventions were done in 27.3% studies, improvement in appropriate antibiotic doses prescribed 

in 63%, reduction of antibiotic prescription in 23%, generic antibiotic prescription were improved 

in 18.3%, and reduction in antibiotics use were reported in 32.1%. Reduction in antibiotics use in 

acute respiratory infection was given in 89%, in surgery was given in 82%, mean reduction in 

deliveries was stated in 62.7%, mean reduction in diarrhea in 36.3%, mean reduction in antibiotic 

use in malaria was reported in 14.6%, and in the cost of treating bacteria-resistant organisms was 

reported to be 6% - 11%. Multifaceted intervention was helpful in reducing use of antibiotics, 
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reducing antibiotic resistance and also decreasing the cost of the medicine so it could be in the 

access of the poor patients (Bbosa et al., 2014). Introduction of clinical guidelines in daily practice 

is significant in improving drug prescription. It is assumed that multifaceted interventions have 

more effectiveness than the single intervention (Wensing et al., 1998). 

 

 Interventions for improvement of compliance 

Regimen complexity, poor communication, diagnosis, absence of symptoms, time between 

taking the drugs and its affects can cause the poor compliance by the patients. Day to day life 

constraints and patients own beliefs have also been connected to the compliance level. Quality, 

duration and frequency of patient-doctor interactions (in number and quality) have great 

significance for compliance. Patients’ satisfaction, patient’s education, lower medication and 

fewer doses per day increase the prescription compliance level. Side effects of the prescribed drugs 

lead to lower compliance. Hence proper prescription along with proper instructions is important 

to get better health outcomes. Patients have negative image and fears about medication. Hence 

patient perception about medicines should be evaluated which can improve compliance and hence 

health outcomes (Vermeire et al., 2001). 

 

 Intervention through computerization  

Computerization to order the medicine can prevent the medication errors (Aziz et al., 

2015). Computer displays guidelines for drug utilization, doses and frequencies. As compared to 

computerization, educational efforts possess temporary effectiveness. Similarly, face to face 

intervention has the impact but it is expensive and its effects are also diminished with the time and 

the physicians do not remember such interventions when practical situation arises. By 
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computerization order can be immediately reviewed and appropriate choices can be managed with 

proper medication doses and frequencies. Under- and over-prescribing, incorrect drug choice and 

failure to identify the adverse effects can be avoided. Drug interactions, allergies, laboratory results 

and patients characteristics can also be reviewed by computerization. In a study it was found that 

13% in-patients charges were reduced by computerization (Alumran et al., 2011).  

The utilization of computer has changed the recommended use of nizatidine from 15.6% 

to 81.3%. Utilization of heparin sodium to prevent thrombosis increased from 24% to 47% (Teich 

et al., 2000). Computerized antibiotic management program can improve the overall quality of 

patient care. Choosing the best intervention protocol relays on discovering the most influencing 

factor(s) associated with this overuse (Alumran et al., 2011). 

 

 Audit and feedback based interventions  

Three different interventions have been proposed, which included audit and feedback, 

revised audit and feedback and the printed educational materials, i.e., pamphlets for general 

physicians, pediatricians and infectious disease specialists. The revised audit and feedback has 

been developed for current drug use problems in Iran. Printed educational material provided tips 

for prescribing antibiotics, corticosteroids and injectable dosage form. However, developing and 

implementing audit and feedback and printed educational material interventions incur cost on 

printing materials, travel, postage and cost on other administrative tasks. Thus, incremental cost-

effectiveness ratios are to be calculated for their cost effectiveness before these could be applied 

nationwide (Soleymani et al., 2012). 
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 Reduction in cost through educational intervention 

Study was conducted to determine effectiveness of educational program in terms of a drug 

cost manual to reduce expenses of prescribed drugs at hospital of university. Medical interns 

received manual of comparative drug prices annotated with prescribing advice. Feedback reports 

and weekly cost-oriented prescribing reminders were given. Control group participated in manual-

based educational program on cholesterol management. The study indicated that the interventional 

group physicians prescribed less expensive drugs. Thus, such simple intervention can help to 

reduce patients drug expenses and such cost information can be added into routine medicine 

practice (Frazier et al., 1991). 

 

2.10 Conclusion – the literature gap 

The focus of the studies for irrational use of drug is majorly in the public sector, 

overlooking the high prevalence of irrational use of drugs in the private sector (Le Grand et al., 

1999; Amin et al., 2011). More frequent prescribing deficiencies have been noted in the 

prescriptions of private practitioners (Siddiqi et al., 2002). The irrational drug utilization by the 

patients, perception associating the irrational prescription with the lack of updated prescribers’ 

knowledge, un-ethical marketing by the pharmaceutical manufacturers, and the economic factors 

are also an area of lesser focus. There are no studies confirming that the generic substitution (which 

is a common practice in Pakistan) has been persuaded by the promotional activities of 

pharmaceutical companies or the gain expected by the pharmacies due the drug prices of difference 

of generics. Substitution may lead to the misuse of drug however, such practices had not been 

documented. In previous studies, there is a missing link among the prescription practice by 

physicians, drug utilization practices by the patients and effect of the prescribed drug combinations 
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and the utilization practices on the in-vitro and in-vivo parameters, and ultimately the health 

outcomes. Furthermore, the literature on the effect of overuse of drugs due to misuse, lack of 

proper instructions or understanding and impact of prescribed combinations on the economical 

aspect is also scarce. 
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CHAPTER 3  

 Overall perception of physicians, patients and medical stores personnel on prescribing 

trends and relation with economic correlates 

 

3.1 Introduction 

Physicians, patients and pharmacies are the key entities of a healthcare system. 

Prescriptions can be seen as the document that links the doctor, patient and a community medical 

store, and can be subsequently evaluated with respect of drug utilization for clinical, educational 

and economic purposes (Biswas et al., 2000). Physician decision is important because it impact 

health outcome of patient on one side and also cost of the therapy on the other side. Hence what 

causes the physician to change their prescribing practice is significant (Greco and Eisenberg, 

1993). Due to WHO’s continuous effort in promoting rational use of medicines (www.who.int), 

rational drug prescribing is usually a fundamental part of the national policies for health (Kar et 

al., 2010). Evidence shows a range of poor prescribing practices by physicians in different settings, 

including errors, under-prescribing, overprescribing, inappropriate or irrational prescribing (Ross 

and Loke, 2009). 

Multiple drugs per prescription and unnecessarily prescribing of more injections has been 

reported (Muhammad et al., 2012). The prescription could be made cost effective by a cost-based 

proper choice within the medicines of the multinational and local companies. The irrational 

treatment and the complications associated with this exceeded half of the total cost spent on 

healthcare (Tan et al., 2013). In developing countries cost of drugs is a major concern to patients 

and physician. However, data on the prescribing patterns and expenses is very less. Furthermore, 

the patients have negative image and fears about their medications, hence patients perception about 

medicines should be evaluated which can improve the compliance and hence the health outcome. 
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Quality of physician-patient interaction is important for compliance (Vermeire et al., 2001). 

Medical stores, points where medicines are available for purchase for patients, are also a focus of 

promotional activities of pharmaceutical firms (Ahmad and Bukhari, 2002). A medical store may 

influence the prescription or involved in brand switching may be due to a liaison with doctor, 

economic gain or under influence of targeted promotion. However above require confirmation. 

The magnitude of inappropriate drug use at the community level is often overlooked and the 

perspective of consumers/patients is hardly addressed. It is imperative to include the patient 

perspective including the socio-cultural factors influencing the impact of drug use behavior. The 

perspective of pharmacies/medical stores also needs exploration in factors influencing rational 

prescribing as well as appropriate use of drugs in order to ensure good quality continuum of care 

to the consumers/patients.  

Keeping the above in view, in this structured cross sectional study perspectives of all the 

member and items involved in the cascade of events was taken, i.e., prescribers (physicians), 

prescription, patients of same physicians bearing prescription and the person in charge at point of 

purchase of patients (the medical stores) in the close vicinity of the prescribers. Different questions 

were asked to physicians, their patients and nearby medical stores. The focus of the study was 

evaluation of the prescribing trends particularly with respect to cost and the prices of drugs. Thus, 

the market prices of different generics, and the prices of the generics supplied to the public sector 

hospitals and the open market were compared. An independent perception, thus of physicians, 

patients and MS-staff might be helpful in devising strategy and policy for rational prescription by 

the prescriber, proper use by patients and appropriate dispensing by medical stores. 
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3.2 Materials and Methods 

 Study design and population. 

This cross-sectional study was conducted in four provinces (Punjab, Sindh, Baluchistan 

and Khyber Pakhtunkhwa) and capital territory (Islamabad) of Pakistan. Registered medical 

practitioners (RMPs)/physicians from both public and private healthcare facilities, walk-in patients 

(Conscious, mentally fit and consented, of both genders with age > 18 years) of the same prescriber 

and licensed medical stores/pharmacies of nearby the healthcare facilities were eligible for 

inclusion in the study. Non-adult patients and individuals who did not give the consent were 

excluded from the study. The information regarding the RMPs and medical stores (MS) of the 

whole country was obtained from the Pakistan Medical and Dental Council (PMDC) and the 

Provincial Pharmacy Councils (PPC) of respective province, respectively. 

 

 Ethical approval and informed consent 

Formal approval of the entire study was obtained from the Humans Ethics Committee, 

Punjab University College of Pharmacy, University of the Punjab, Lahore, Pakistan vide letter, 

D/HEC1000/UCP01920.Ph, dated September 17, 2013. A written informed consent was taken 

from every study participant before the data collection. This ethical approval was also for the other 

parts of this study, discussed in chapter 4, 5, 6, 7, 8 and 9.  

 

 Sample size 

Based on the size of the population of physicians, patients and the medical store in the 

country, the sample size was considered from a table already published in NEA Research Bulletin, 

according to which the sample size for physician from a population of 1,000,000 or above was 384 
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physicians. Consequently, for each physician and three patients of same physicians and two nearby 

medical stores were included in the study. However, keeping in view the possible reduction in 

response, a higher number of questionnaires than the required sample size were distributed.  

 

 Study tool and outcome measures 

Three separate sets of questionnaires were developed for the physicians, patients and 

medical store personnel, using information from the literature review (Smith, 2002; Witzke et al., 

2008). The study instruments were composed of 2 Sections; Section A to gather demographic data 

of doctors, MS/pharmacists and patients, Section B had 8-items which were common to assess 

perception of study participants regarding prescription, prescribed drugs and prescribing trends. A 

5-point Likert Scale (strongly agree to strongly disagree) was used for all items assessing the 

perception about prescription, prescribed drugs and prescribing trends. Responses were ranked in 

order of strength, i.e., strongly agree = 5, agree = 4, neither agree nor disagree (being neutral) = 3, 

disagree = 2 and strongly disagree = 1. 

Face and content validity were performed by two experts (NIB and FKH) from the Punjab 

University College of Pharmacy, University of the Punjab, Lahore, Pakistan, who were 

experienced in conducting quantitative studies especially in the areas of medication use, pharmacy 

practice and pharmaceutical policy. The questionnaire was revised according to the suggestions 

and comments received. The questionnaires focusing on MS-personnel and patients were 

translated into Urdu, national language of Pakistan, by forward and back translation from two 

English and Urdu language experts, respectively. After translation, the instruments were pilot 

tested for clarity and understanding among 5 patients and 5 MS personnel. All participants stated 
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that the items of the study instrument were clear and understandable. The English version of the 

questionnaire have been given in Annexure A-I to A-III. 

 

 Data collection 

Using a convenient sampling method, the trained data collectors approached and explained 

the study objectives to pharmacists/MS personnel and physicians. Moreover, data collectors also 

approached the patients after acquiring permission from the respective physicians. Those permitted 

and consented to participate in the study were administered the questionnaire. Data collection 

pattern for the current study was: 1 Doctor (from every area visited by the researcher), multiple 

patients, i.e., 3 Patients of the same Doctor and 2 nearby pharmacists or MS personnel (in the close 

vicinity of doctor’s clinic/hospital). During data collection, a hospital setting in private sector was 

kept in view which could be approached for an intervention study later given in Chapter 5.  

 

 Verification of market prices of different brands of same generics 

The market unit prices of prescribed medicines were recorded from the selected 

prescriptions collected from walk-in clinics of registered medical practitioners (RMPs) of the four 

provinces and Islamabad Capital Territory (ICT) based on the accessibility. For this purpose, only 

legible prescriptions having four or more medicines for which at least two alternative brands were 

available in the market were included in the study. Prices of prescribed drug molecules of selected 

prescriptions were compared with the prices of non-prescribed two alternative generics available 

in the market. However, the prescribed medicine repeated in more than one prescription was 

included only once in the data. The prescribed brand was coded as A and two alternative brands 
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of the same generic and in same strength were coded as B and C to avoid any conflict. The numbers 

followed by the brand and generic codes, reflected the number of prescriptions. 

 

 Comparison of prices of same generic supplied to public sector hospital and open 

market  

The prices at which certain medicines were supplied by different pharmaceutical 

companies to a selected public sector hospital in Lahore were also compared to the market prices 

of same generics in the open market supplied by the same company. This is because, the 

pharmaceutical companies supply the medicine to private hospitals at the market price. The prices 

of generics at which they were supplied to the public sector hospital were considered as the base 

price (affordable to the manufacturer / supplier with certain profit). The 40% mark up, allowed as 

per statutory regulatory order (SRO) 1103(I)/2006 (Drug price adjustment and discount Rules 

2006) was added on the base prices of medicine to find the retail price of respective medicines in 

market. The base prices (at which supplied to public sector hospital) were compared to the retail 

prices (at which supplied to open market) of same brands of same manufacturer in same strength.  

 

 Statistical analysis 

The data were entered into the Statistical Package for the Social Sciences® (SPSS) version 

22.0 for Windows. Percentages and frequencies were used for categorical variables.  
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3.3 Results 

 Response rate 

As shown in Table 3.1, a total of 393 physicians; their 981 walk-in patients and 618 medical 

stores/pharmacies responded to the questionnaires distributed. The total response rate for the 

physician, patients and medical store persons were 81.4, 67.7 and 63.97%, respectively. The 

response rate in different areas has been provided in Table 3.1 and Figure 3.1. 

 

Table 3.1: Response rate of the participants from Punjab, Sindh, Khyber Pakhtunkhwa, 

Baluchistan and Islamabad capital territory 

Province/area Population 
Questionnaire 

distributed 

Number 

responded 

Percent 

response (%) 

Punjab Physician 250 224 89.6 

Patient 750 579 77.2 

Medical Store 500 378 75.6 

Sindh Physician 125 77 61.6 

Patient 375 175 46.7 

Medical Store 250 105 42.0 

Khyber 

Pakhtunkhwa 
Physician 63 56 88.8 

Patient 189 132 69.8 

Medical Store 126 75 59.5 

Baluchistan Physician 30 23 76.6 

Patient 90 61 67.8 

Medical Store 60 39 65.0 

Islamabad 

Capital Territory 
Physician 15 13 86.6 

Patient 45 34 75.6 

Medical Store 30 21 70.0 
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Figure 3.1: Response rate of participants from all over Pakistan 

 

 Demographic data of study population 

Demographic data of physicians, patients and MS personnel are presented in Tables 3.2, 3.3 

and 3.4, respectively. There was a predominance of male physicians having age < 30 years 

followed by 31-40 years from private hospitals (Figure 3.2 and 3.3). Majority (60.3%) doctors 

were MBBS, followed by (30%) FCPS. Moreover, there was a majority of 18-30 years old male 

patients belonging to the middle economic class in our sampled population. Regarding 

demographics of MS/pharmacy personnel, there was a preponderance of male pharmacists having 

1-20 year experience and was filling 51-80 prescription per day.  
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Table 3.2: Demographics of the physicians (n = 393) 

Parameter n (%)  Parameter n (%) 

Gender 

Male 

Female 

 

318 (80.9) 

75 (19.1) 

 Experience  

1-10 

11-20  

21-30 

Above 30  

No answer 

 

26(6.6) 

14(3.6) 

64(16.3) 

25(6.4) 

264(67.2) 

Age 

18-30 

31-40 

41-50 

51 and above  

No answer 

 

116 (29.5) 

107 (27.3) 

70 (17.8) 

52 (13.2) 

48 (12.2) 

 Prescription 

written / day 

1- 10 

11 – 15 

16 – 20 

>20 

No answer  

 

 

43 (10.9) 

135 (34.4) 

87 (22.1) 

107 (27.2) 

21 (5.4) 

Specialty 

Dermatology  

Family Physician  

GP 

Gynecology 

Pediatrics  

Cardiology 

Neurology  

Dental 

Medicine  

Trainees  

No answer  

 

12 (3.1) 

3 (0.8) 

36 (9.2) 

12 (3.1) 

4 (1.0) 

8 (2.0) 

8 (2.0) 

4 (1.0) 

64 (16.3) 

98 (24.9) 

144 (36.7) 

 Working hours / 

day 

6 

5 

4 

3 

2 

>6 

No answer 

 

 

197 (50.1) 

19 (4.8) 

28 (7.1) 

8 (2.0) 

4 (1.0) 

120 (30.5) 

17 (4.4) 

Education 

MBBS 

FRCS 

FCPS 

House officer  

No answer  

 

237 (60.3) 

4 (1.0) 

121 (30.8) 

18 (4.6) 

13 (3.3) 

 Consultation time 

/patient (minutes) 

1 - 5 

6-10 

11-15 

16-20 

>20 

No answer 

 

 

116 (29.5) 

46 (11.7) 

68 (17.3) 

64 (16.3) 

9 (2.3) 

90 (22.9) 

Service type  

Government  

Private  

No answer 

 

149 (37.9) 

223 (56.7) 

21 (5.4) 

 Consultation fee 

(PKR) 

≤ 500 

501-1000 

>1000 

Public sector 

Did not disclose  

 

 

90 (22.9) 

55 (14.0) 

171 (43.5) 

34 (8.7) 

43 (11.0) 
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Figure 3.2: Demographics of the physicians 

 

 

Figure 3.3: Experience of physicians (n=393) 
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Table 3.3: Demographics of patients (n =981) 

Parameter n (%) 

Gender 

Male  

Female  

 

614 (62.6) 

367 (37.4) 

Age 

18-30 

31-40 

41-50 

51 and above  

No answer 

 

622 (63.4) 

138 (14.1) 

87 (8.8) 

131 (13.4) 

3 (0.3) 

Education 

Primary  

Secondary  

Higher secondary  

Graduation  

Other 

Uneducated 

Not replied 

 

225 (22.9) 

273 (27.8) 

259 (26.4) 

6 (0.6) 

191 (19.5) 

27 (2.7) 

-- 

Locality (area based on economic 

condition) 

Posh  

Middle  

Poor 

Mixed 

Not replied 

 

 

72 (7.3) 

639 (65.1) 

204 (20.8) 

54 (5.5) 

12 (1.2) 

Consultation fee (PKR) 

≤ 500 

501-1000 

>1000 

Public sector 

No answer  

 

209 (21.3) 

237 (24.3) 

256 (26.1) 

171 (17.4) 

108 (11.0) 

Duration of Checkup (minutes) 

21-30 

16-20 

11-15  

6-10  

1-5 

Other 

No answer 

 

45 (4.6) 

114 (11.6) 

162 (16.5) 

273 (27.8) 

156 (15.9) 

213 (21.7) 

18 (1.8) 
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Figure 3.4: Education level of patients participated in the study (n=981) 

 

 
Figure 3.5: Age groups of patients participated in the study 
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Table 3.4: Demographics of medical store personnel (n = 618) 

Parameter n (%) 

Gender 

Male  

Female  

 

605 (97.7) 

13 (2.1) 

Age 

18-30 

31-40 

41-50 

51 and above  

No answer 

 

225 (36.4) 

132 (21.4) 

129 (20.9) 

39 (6.3) 

93 (15) 

Education 

Secondary 

Graduation  

Pharmacy  

No answer  

 

186 (30.1) 

153 (24.8) 

261 (42.2) 

18 (2.9) 

Experience (years)  

1-10 

11-20  

21-30 

Above 30  

No answer  

 

132 (21.4) 

221 (35.8) 

177 (28.6) 

88 (14.2) 

-- 

Locality 

Posh  

Middle  

Poor 

Mixed 

Not replied 

 

69 (11.2) 

438 (70.9) 

66 (10.7) 

30 (4.9) 

15 (2.4) 

Opening hours 

24 

18 

12 

<12 

No answer  

 

15 (2.4) 

96 (15.5) 

411 (66.5) 

84 (13.6) 

12 (1.9) 

Prescription filled /day  

1-50  

51-80 

81-99 

>100 

 

88 (14.3) 

177 (28.6) 

44 (7.1) 

309 (50) 
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 Perception of physicians 

Table 3.5 highlighted the perception of physicians about their prescribing trends. Majority, 

i.e., 89.3% of the physicians attended the training programs arranged by MNCs, and 27.7% 

physicians attended the international training program arranged by MNCs during last one year. 

Most of the physicians however denied their business relation with pharmacy. Table 3.8 depicts 

responses of questions in Section B of questionnaires, according to which 39.4% doctors did not 

know the prices of drugs while prescribing. However, to another question 57.21% physicians 

strongly agreed or agreed that they have the knowledge of cheaper generics of the same molecule. 

To the question of discount given by the local manufacturers, 39.7% of prescribers remained 

neutral and 24.7% disagreed. The 35.6% prescribers disagreed that contemporary practices were 

reasons of their prescribing multinational companies (MNCs) drugs, 39.7% physicians felt that 

MNCs were being prescribed due to patient’s perception that such medicines were of high quality 

and 51.9% physicians denied the trend set by superiors to prescribe MNCs drugs. The role of 

pharmaceutical company representative (such as provision of samples and promotions) was also 

tabulated in Table 3.8, according to which 28.5% and 30.6% doctors agreed the role of detailing 

by the medical representatives and promotion, respectively to prescribe MNCs products. 

The 82.5% physicians emphasized that an updated knowledge of rational prescription was 

necessary and 71.8% were of the view that MNCs used to update the knowledge of prescribers 

more as compared to the local firms. The 78.4% physicians agreed or strongly agreed that training 

programs organized by local and MNCs are effective in updating the knowledge about drugs, 

however 56.5% were of the view that in such training programs companies cover their own brands 

whereas 23.9% remained neutral to this question. The 57.5% physicians endorsed that they had 

attended the training programs arranged by the pharmaceutical firms.  
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Table 3.5: Responses of physicians (n=393) about prescription, prescribing trends and economic aspects of prescription 

Parameters  n (%) Parameters  n (%) 

Do you own Pharmacy  

Yes in premises 

Yes but not in premises 

No 

Not replied 

 

44 (11.2) 

12 (3.1) 

329 (83.7) 

8 (2.1) 

Use to attend training programs organized by MNCs 

No 

Yes 

Not replied 

 

 

33 (8.4) 

351 (89.3) 

9 (2.3) 

Do You have shared pharmacy 

Yes in premises 

Yes but not in premises 

No 

Not replied 

 

32 (8.1) 

8 (2.0) 

344 (87.5) 

9 (2.3) 

I attended last training program  

Within 1 year 

Within 2 years 

Others 

Not replied 

 

160 (40.7) 

103 (26.2) 

74 (18.8) 

56 (14.3) 

Do you have liaison with Pharmacy 

No 

Yes 

Not replied 

 

326 (83) 

31 (7.9) 

36 (9.2) 

Attended last International training program 

arranged by MNC 

Within 1 year 

Within 1-2 years 

Others 

Not replied 

 

 

109 (27.7) 

68 (17.3) 

70 (17.8) 

146 (37.2) 

Do you have influence on nearby pharmacy to stock 

your desired brands 

No 

Yes 

Not replied 

 

 

332 (84.5) 

48 (12.2) 

13 (3.3) 
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Table 3.6: Responses of patients (n=981) about prescription, prescribing trends and economic aspects of prescription 

Parameters n (%) Parameters n (%) 

Visit to doctor within one month 

1 

2 

More 

Not replied 

 

539 (54.9) 

245 (25.0) 

107 (10.9) 

90 (9.2) 

I follow the instructions given on prescription 

No 

Yes 

other 

Not replied 

 

57 (5.8) 

882 (89.9) 

12 (1.2) 

30 (3.1) 

Period of disease in days 

1-7 

8-15 

16-30 

31-60 

Other 

Not replied 

 

296 (30.2) 

237 (24.2) 

48 (4.9) 

69 (7.0) 

287 (29.2) 

44 (4.5) 

Wait time for checkup (Minutes) 

15-30 

30-60 

60-90 

90-120 

Other 

Not replied 

 

327 (33.3) 

327 (33.3) 

114 (11.6) 

96 (9.8) 

72 (7.3) 

45 (4.6) 

Have you treated this disease before 

No 

Yes 

Not replied 

 

500 (51.0) 

472 (48.1) 

9 (0.9) 

During checkup pharma company 

representative was present  

No 

Yes 

Not replied 

 

 

796 (81.1) 

155 (15.8) 

30 (3.1) 

Initial treatment expenses (PKR) 

500-1000 

1000-3000 

3000-5000 

>5000 

Others 

Not replied 

 

6 (0.6) 

324 (33.0) 

150 (15.3) 

206 (21.0) 

201 (20.5) 

94 (9.6) 

Do you give importance to education and 

experience of doctor 

No 

Yes 

Not replied 

 

 

108 (11.0) 

846 (86.2) 

27 (2.7) 

Do you think prescribed medicines are costly 

No 

Yes 

Not replied 

 

228 (23.2) 

729 (74.3) 

24 (2.4) 

Did prescription fee impact you? 

No 

Yes 

Not replied 

 

264 (26.9) 

690 (70.3) 

27 (2.8) 
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Table 3.6: Continued… 

Parameters n (%) Parameters n (%) 

Do you requested doctor to prescribe costly 

medicines? 

No 

Yes 

Not replied 

 

 

807 (82.3) 

141 (14.4) 

24 (33) 

Due have second visit to doctor as previous 

medicine has created new problems? 

No 

Yes 

other 

Not replied 

 

 

618 (63.0) 

279 (28.4) 

9 (0.9) 

75 (7.6) 

I am satisfied with doctor 

No 

Yes 

Not replied 

 

231 (23.5) 

720 (73.4) 

30 (3.1) 
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Table 3.7: Responses of MS-staff (n=618) about prescription and prescribing trends and economic aspects of prescription 

Parameters n (%) Parameters n (%) 

Medicine dispensed under 

supervision of qualified person 

Yes 

No 

Not replied 

 

 

498 (80.6) 

114 (18.4) 

6 (1.0) 

 

Average cost per prescription 

Do not want to tell 

1-500 

501-1000 

Other 

Not replied 

 

150 (24.3) 

255 (41.3) 

48 (7.8) 

144 (23.3) 

21 (3.4) 

Medicines dispensed as per 

prescription 

100% 

80% 

50% 

Other 

 

297 (48.1) 

219 (35.4) 

78 (12.6) 

24 (3.9) 

I allow the visit of 

representatives of 

pharmaceutical companies 

Yes 

No 

Not replied 

 

 

372 (60.2) 

243 (39.3) 

3 (0.5) 

Cheaper medicines more 

prescribed 

Yes  

No 

Not replied 

 

 

294 (47.6) 

321 (51.9) 

3 (0.5) 

Doctor have share in each 

prescription 

Yes 

No 

Not replied 

 

 

78 (12.6) 

534 (86.4) 

6 (1.0) 

Do you have share with doctor 

Yes 

No 

Not replied 

 

84 (13.9) 

531 (85.9) 

3 (0.5) 

I have better relations with 

doctor and can influence the 

prescription 

Yes 

No 

Not replied 

 

 

 

132 (21.4) 

471 (76.2) 

15 (2.4) 

Do you have pressure from 

doctor to stock particular brand 

Yes 

No 

Not replied 

 

 

90 (14.6) 

516 (83.5) 

12 (1.9) 

Average cost per prescription 

Do not want to tell 

1-500 

501-1000 

Other 

Not replied 

 

150 (24.3) 

255 (41.3) 

48 (7.8) 

144 (23.3) 

21 (3.4) 
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Table 3.7: Continued… 

Parameters n (%) Parameters n (%) 

Medical store gives share of 

discount with patients 

Yes 

No 

Not replied 

 

 

468 (75.7) 

141 (22.8) 

9 (1.5) 

I got benefits from 

pharmaceutical companies 

Yes 

No 

Not replied 

 

 

246 (39.8) 

366 (59.2) 

6 (1.0) 
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 Perception of the patients 

The responses of patients on the questions asked from the Section A of questionnaire about 

their perception on prescriptions and prescribing trends are shown in Table 3.6. The 51% patients 

informed that they had get treated their present disease before. The 15.8 % patients reported that 

they had seen the representatives of the pharmaceutical firms in the doctor’s office during their 

checkup. The 21% patients had expensed more than PKR 5000 on their initial treatment, 74.3% 

patients felt that their prescribed medicines were costly and 70.3% informed that cost of 

prescription impacted them. The 28.4% patients claimed that they had developed the secondary 

disease.  

Table 3.9 highlighted the responses of the patients, according to which, 76.6% patients 

desired that cheaper medicines should be prescribed, while 36.1 % patients satisfied on prescribing 

of MNCs medicines. The 72.7% patients viewed that doctor should not have the share or incentive 

on the prescribed medicines and 38.6% indirectly informed about the influence of MNCs 

companies by saying that MNC medicines were prescribed because samples were present on the 

table of the physician office. The 88.7% patients perceived that physician had complete and fresh 

information about the prescribed medicines. 

 

 Perception of the medical store staff 

Details tabulated in Table 3.7 highlighted the perception of MS-staff regarding 

prescriptions and prescribing trends. Practice of brand replacement at the level of medical store 

also surfaced during this study. The 18.4% medical store personnel accepted that medicines were 

being dispensed in the absence of qualified person. The 51.9% MS-staff was of the view that 

prescribed medicines were not cheaper, 13.6 % admitted their share with the doctor and 14.6% 
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informed that physician persuaded them to stock particular medicines. The 60.2% MS-staff 

allowed the pharmaceutical company representative to visit them and 39.8 % agreed that they get 

benefit from the pharmaceutical companies. 

Table 3.10 shows the responses of the MS-staff on prescriptions and costing. The 77.7% 

medical store staff informed that MNCs medicines are more prescribed and 43.2% were of the 

view that local costly medicines are more prescribed. The 62.2% informed that they had the 

knowledge of alternative brands whereas 38.3% shown their perception that local firms give less 

discount. The 37.3% agreed that they replaced the costly brands with low price brands and 25.7% 

informed that MNCs are dispensed after replacement on the desire of the customers. The 72.8% 

MS-staff opposed the share or incentives of physician in the discount given by the companies. The 

46.1% MS-personnel were of the view that as MNCs provided more samples hence it might be the 

reason of more prescriptions of MNCs drugs. The 66% denied that brand replacement at the level 

of medical store was due to detailing by the MNCs. The 70.4% medical personnel endorsed that 

MNCs kept the knowledge of physician up-dated. The 77.1% MS-staff was of the view that 

patients thought that costly medicines were of better quality and 32% denied that they had 

influence on prescribing. The 89.3% agreed or strongly agreed that programs at the level of schools 

and colleges be initiated for safe use of medicines. 
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Table 3.8: Perception of physicians, about prescription, prescribed drugs and prescribing trends 

Prescription aspects n (%) of physicians 
Strongly 

Agreed 
Agreed Neutral Disagreed 

Strongly 

Disagreed 

No 

Response 

I know the prices of medicines I prescribe to my patients 112(28.5) 169(43.0) 72(18.3) 28(7.1) 3(0.8) 9(2.3) 

I know the prices of medicines but do not consider while 

prescribing to my patients 

48(12.2) 72(18.3) 80(20.4) 155(39.4) 25(6.4) 13(3.3) 

I have the knowledge of cheaper medicines of same 

brands prepared by local companies 

32(8.1) 193(49.1) 67(17.0) 64(16.3) 8(2.0) 29(7.4) 

The medicines prepared by local companies give lesser 

discounts 

15(3.8) 72(18.3) 156(39.7) 97(24.7) 28(7.1) 25(6.4) 

I prescribe MNC medicines because demand of my own 

position 

16(4.1) 76(19.3) 119(30.3) 111(28.2) 46(11.7) 25(6.4) 

I prescribe MNC medicine because of contemporary 

practices 

23(5.9) 24(6.1) 127(32.3) 140(35.6) 42(10.7) 37(9.4) 

I prescribe MNC medicines because I believe that my 

patients percepts these dugs of high quality 

27(6.9) 156(39.7) 90(22.9) 71(18.1) 16(4.1) 33(8.4) 

I prescribe MNC medicines because this create good 

image of prescribers in patients mind 

24(6.1) 64(16.3) 126(32.1) 106(27.0) 48(12.2) 25(6.4) 

I prescribe MNC medicines because trend set by my 

superiors 

24(6.1) 60(15.3) 84(21.4) 169(43.0) 35(8.9) 21(5.4) 

I prescribe MNC medicines because availability of 

more discount. 

19(4.8) 92(23.4) 60(15.3) 137(34.9) 56(14.2) 29(7.4) 

I prescribe MNC medicines because availability of 

more discount of high priced drugs 

31(7.9) 95(24.2) 64(16.3) 114(29.0) 60(15.3) 29(7.4) 

A physician must not have share in the 

incentive/discount on the medicines offered by the 

companies 

94(23.9) 145(36.9) 76(19.3) 35(8.9) 19(4.8) 24(6.1) 

I prescribe MNC medicines because company provide 

me the samples 

28(7.1) 72(18.3) 112(28.5) 114(29.0) 38(9.7) 29(7.4) 

I prescribe MNC medicines because company 

representative has convinced me 

12(3.1) 100(25.4) 122(31.0) 90(22.9) 41(10.4) 28(7.1) 
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Table 3.8: Continued… 

Prescription aspects n (%) of physicians 
Strongly 

Agreed 
Agreed Neutral Disagreed 

Strongly 

Disagreed 

No 

Response 

I prescribe MNC medicines because of promotion of 

drugs by the company 

12(3.1) 108(27.5) 118(30.0) 110(28.0) 16(4.1) 29(7.4) 

MNC drugs have several incentives for the prescription 

of their medicines 

36(9.2) 91(23.2) 117(29.8) 88(22.4) 24(6.1) 37(9.4) 

I believe that prescriber must have updated knowledge 

of medicines and prescriptions 

205(52.2) 119(30.3) 28(7.1) 12(3.1) 0(0) 29(7.4) 

MNC update the knowledge of prescribers more 

frequently than the local manufacturers 

55(14.0) 227(57.8) 51(13.0) 11(2.8) 8(2.0) 41(10.6) 

MNCs hold training programs for prescribers 67(17.0) 207(52.7) 64(16.3) 18(4.6) 8(2.0) 29(7.4) 

I use to attend the national/international training 

programs for prescribers organized by MNCs 

55(14.0) 171(43.5) 88(22.4) 44(11.2) 14(3.6) 21(5.4) 

National/international training programs for prescribers 

are effective in up-dating the knowledge about drugs 

97(24.7) 211(53.7) 64(16.3) 8(2.0) 00(00) 13(3.3) 

The national/international training programs for 

prescribers cover only the companies own brands 

59(15.0) 163(41.5) 94(23.9) 12(3.1) 4(1.0) 61(15.5) 
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Table 3.9: Perception of patients, about prescription, prescribed drugs and prescribing trends 

Prescription aspects n of Patients 
Strongly 

Agreed 
Agreed Neutral Disagreed 

Strongly 

Disagreed 

No 

Response 

I think physician know the prices of medicines 

while prescribing 

327 (33.3) 394 (40.2) 98 (10.0) 96 (9.8) 36 (3.7) 30 (3.1) 

I want the cheaper medicines to be prescribed 426 (43.4) 326 (33.2) 75 (7.6) 97 (9.9) 27 (2.8) 30 (3.1) 

I think medicines manufactured by 

multinational companies are of high quality 

318 (32.4) 385 (39.2) 156 (15.9) 53 (5.4) 27 (2.8) 42 (4.3) 

This doctor is good because he prescribed the 

medicines manufactured by multinational 

companies. 

141 (14.4) 213 (21.7) 266 (27.1) 226 (23.0) 90 (9.2) 45 (4.6) 

I got extra discount for prescribed medicines by 

this doctor 

45 (4.6) 99 (10.1) 303 (30.9) 351 (35.8) 144 (14.7) 39 (4.0) 

A physician must not have share in the 

incentive/discount on the medicines offered by 

companies 

457 (46.6) 256 (26.1) 91 (9.3) 84 (8.6) 36 (3.7) 57 (5.8) 

Medicines manufactured by multinational 

companies because of the company samples 

were available on the table of doctor. 

105 (10.7) 274 (27.9) 218 (22.2) 249 (25.4) 84 (8.6) 51 (5.2) 

I believe that a prescriber must have an 

updated knowledge of medicines and 

prescription 

597 (60.9) 273 (27.8) 39 (4.0) 27 (2.8) 9 (0.9) 36 (3.7) 
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Table 3.10: Perception of Medical store, about prescription, prescribed drugs and prescribing trends 

Prescription aspects n (%) Medical stores 
Strongly 

Agreed 
Agreed Neutral Disagreed 

Strongly 

Disagreed 

No 

Response 

The medicines manufactured by multinational 

companies are more prescribed 

315 (51.0) 165 (26.7) 27 (4.4) 45 (7.3) 57 (9.2) 9 (1.5) 

The medicines manufactured by national 

companies are more prescribed 

129 (20.9) 138 (22.3) 84 (13.6) 132 (21.4) 120 (19.4) 15 (2.4) 

I have the knowledge of the cheaper medicines of 

same brands prepared by local companies 

192 (31.1) 192 (31.1) 81 (13.1) 57 (9.2) 78 (12.6) 18 (2.9) 

The medicines prepared by local companies give 

lesser discounts 

141 (22.8) 96 (15.5) 87 (14.1) 162 (26.2) 108 (17.5) 24 (3.9) 

I am inclined to dispense the cheaper medicines to 

patients/ brand replacement 

93 (15.0) 138 (22.3) 81 (13.1) 120 (19.4) 174 (28.2) 12 (1.9) 

I replace and dispense the medicines 

manufactured by multinational companies because 

of the demand of my own position 

90 (14.6) 96 (15.5) 72 (11.7) 156 (25.2) 186 (30.1) 18 (2.9) 

I replace and dispense the medicines 

manufactured by multinational companies because 

of the demand of contemporary practices 

84 (13.9) 75 (12.1) 102 (16.5) 141 (22.8) 204 (33.0) 12 (1.9) 

I replace and dispense the medicines 

manufactured by multinational companies because 

I believe that my patients percept these drug of 

high quality 

96 (15.5) 108 (17.5) 60 (9.7) 147 (23.8) 192 (31.1) 15 (2.4) 

I replace and dispense the medicines 

manufactured by multinational companies because 

this creates a good image of the medical store in 

patients’ mind 

81 (13.1) 69(11.2) 72 (11.7) 165 (26.7) 222 (35.9) 9 (1.5) 

I replace and dispense the medicines 

manufactured by multinational companies because 

of the trend set by my superiors and other 

pharmacies. 

84 (13.6) 63(10.2) 69 (11.2) 189 (30.6) 198 (32.0) 15 (2.4) 
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Table 3.10: Continued… 

Prescription aspects n (%) Medical stores 
Strongly 

Agreed 

Agreed Neutral Disagreed Strongly 

Disagreed 

No 

Response 

I replace and dispense the medicines manufactured by 

multinational companies because of the demand of 

nearby doctors 

84 (13.6) 78 (12.6) 78 (12.6) 174 (28.2) 186 (30.1) 15 (2.4) 

I think the medicines manufactured by multinational 

companies are more prescribed because of the 

availability of extra discounts given by respective firms. 

183 (29.6) 108 (17.5) 87 (14.1) 141 (22.8) 84 (13.6) 15 (2.4) 

A physician must not have share in the 

incentive/discount on the medicines offered by 

companies 

363 (58.7) 87 (14.1) 51 (8.3) 57 (9.2) 45 (7.3) 15 (2.4) 

The medicines manufactured by multinational companies 

are prescribed more because the company provides 

samples 

129 (20.9) 156 (25.2) 54 (8.7) 129 (20.9) 135 (21.8) 15 (2.4) 

I  replace and dispense the medicines manufactured by 

multinational companies because the company’s 

representative has convinced me 

81 (13.1) 51 (8.3) 60 (9.7) 189 (30.6) 219 (35.4) 18 (2.9) 

I  replace and dispense the medicines manufactured by 

multinational companies because of the promotion 

practices of drugs by the company 

147 (23.8) 75 (12.1) 114 (18.4) 141 (22.8) 114 (18.4) 27 (4.4) 

Multinational drugs update the knowledge of prescribers 

more frequently than the local manufacturers 

273 (44.2) 162 (26.2) 69 (11.2) 51 (8.3) 30 (4.9) 33 (5.4) 

Do you feel patient perception that costly medicines are 

of high quality 

300 (48.5) 177 (28.6) 48 (7.8) 42 (6.8) 33 (5.3) 18 (2.9) 

Did companies give you the samples free of cost 
81 (13.1) 105 (17.0) 42 (6.8) 150 (24.3) 213 (34.5) 27 (4.4) 

Do you think prescribing is under influence? 
75 (12.1) 123 (19.9) 114 (18.4) 81 (13.1) 30 (4.9) 195 (31.6) 

Programs at school and college level be started to prevent 

misuse of drugs. 

459 (74.3) 93 (15.0) 21 (3.4) 9 (1.5) 15 (2.4) 21 (3.4) 
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 Prices of the prescribed brand and its two alternative generics 

The study indicated that prices were not uniform of the generics of same drugs. For this 

aspect, 111 prescribed drugs from legible prescriptions were found for which at least two 

alternative generis were available in the market. Table 3.11 depicts the difference of prices for the 

different brands of the same drug. Price of A2 prescribed brand was PKR 29.50, the generic of 

which was also available in the market at price of PKR 11.00 (C2). The price of A6 prescribed 

brand was PKR 25.00 and same salt in same strength was also available at the rate of PKR 11.00 

(C6). The price of A16 prescribed was PKR 27.00, whereas patients could obtain the same 

medicine at PKR 20.00 (B16) or PKR 7.50 (C16). Medicine of worth PKR 33.00 (A28) could be 

of PKR 10.00 in the form of alternative generic, C28. The prescribed medicine, A 51 at price PKR 

50.46 could be replaced with another brand with price of PKR 28.14 (B 51) and 11.00 (C 51). 

Prescribed drug price of 235.00 PKR could be reduced to 110 if brand C-80 was prescribed instead 

of A-80. 
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Table 3.11: Difference of prices for the different brands of the same drug. 

Prescribed 

Brand 1 

Unit Price Alternative 

Brand 2 

Price Alternative 

Brand 3 

Price 

A1 1’s 5.00 B1 5.75 C1 4.50 

A2 1’s 29.50 B2 50.46 C2 11.00 

A3 1’s 11.00 B3 11.34 C3 6.67 

A4 1’s 2.29 B4 1.95 C4 1.70 

A5 1’s 1.58 B5 1.69 C5 1.50 

A6 1’s 25.00 B6 50.46 C6 11.00 

A7 1’s 39.00 B7 64.86 C7 29.90 

A8 1’s 28.14 B8 50.46 C8 11.00 

A9 1’s 1.20 B9 0.95 C9 0.90 

A10 1’s 1.59 B10 0.86 C10 0.81 

A11 1’s 25.00 B11 31.40 C11 24.80 

A12 1’s 8.32 B12 16.67 C12 6.08 

A13 1’s 5.50 B13 5.80 C13 5.56 

A14 1’s 5.60 B14 3.91 C14 10.72 

A15 1’s 9.77 B15 9.75 C15 7.00 

A16 1’s 27.00 B16 20.00 C16 7.50 

A17 1’s 13.25 B17 12.73 C17 9.15 

A18 1’s 20.00 B18 16.67 C18 9.00 

A19 1’s 5.80 B19 5.56 C19 3.00 

A20 1’s 12.2 B20 12.2 C20 10.00 

A21 1’s 2.97 B21 3.43 C21 1.24 

A22 1’s 9.20 B22 9.75 C22 8.47 

A23 1’s 11.26 B23 15.25 C23 8.75 

A24 1’s 4.03 B24 4.60 C24 2.75 

A25 1’s 53.33 B25 45.83 C25 40.00 

A26 1’s 1.10 B26 1.23 C26 0.94 

A27 1’s 3.73 B27 6.11 C27 2.00 
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Table 3.11: Continued… 

Prescribed 

Brand 1 

Unit Price Alternative 

Brand 2 

Price Alternative 

Brand 3 

Price 

A28 1’s 33.00 B28 112.86 C28 10.00 

A29 1’s 13.58 B29 15.85 C29 11.50 

A30 1’s 3.43 B30 2.97 C30 1.24 

A31 1’s 24.75 B31 22.50 C31 3.91 

A32 1’s 0.44 B32 0.98 C32 0.30 

A33 1’s 5.75 B33 5.75 C33 4.50 

A34 1’s 5.41 B34 6.36 C34 3.67 

A35 1’s 1.23 B35 1.10 C35 0.94 

A36 1’s 28.67 B36 15.10 C36 7.50 

A37 1’s 8.03 B37 6.93 C37 5.95 

A38 1’s 1.55 B38 1.07 C38 1.00 

A39 1’s 1.70 B39 1.28 C39 0.80 

A40 1’s 3.30 B40 4.92 C40 3.30 

A41 1’s 21.67 B41 20.00 C41 13.67 

A42 1’s 5.80 B42 5.50 C42 3.00 

A43 1’s 14.25 B43 29.60 C43 15.00 

A44 1’s 31.00 B44 112.86 C44 10.00 

A45 1’s 4.97 B45 10.70 C45 3.91 

A46 1’s 18.50 B46 19.50 C46 15.00 

A47 1’s 31.00 B47 112.86 C47 10.00 

A48 1’s 14.00 B48 25.00 C48 8.00 

A49 1’s 4.29 B49 2.46 C49 2.10 

A50 1’s 31.00 B50 112.86 C50 10.00 

A51 1’s 50.46 B51 28.14 C51 11.00 

A52 1’s 4.60 B52 4.20 C52 2.75 

A53 1’s 5.60 B53 10.72 C53 3.91 

A54 1’s 2.40 B54 1.23 C54 1.15 

A55 1’s 5.28 B55 4.12 C55 3.53 

A56 1’s 15.40 B56 54.20 C56 11.00 
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Table 3.11: Continued… 

Prescribed 

Brand 1 

Unit Price Alternative 

Brand 2 

Price Alternative 

Brand 3 

Price 

A57 1’s 27.50 B57 109.50 C57 19.90 

A58 1’s 12.50 B58 50.46 C58 7.50 

A59 1’s 5.00 B59 5.75 C59 4.50 

A60 1’s 155.00 B60 286.00 C60 130.00 

A61 1’s 44.60 B61 59.57 C61 41.40 

A62 1’s 5.28 B62 4.12 C62 3.53 

A63 1’s 20.00 B63 16.67 C63 9.00 

A64 1’s 155.00 B64 286.00 C64 130.00 

A65 1’s 8.00 B65 14.00 C65 25.00 

A66 1’s 4.25 B66 2.45 C66 7.50 

A67 1’s 1.75 B67 2.00 C67 6.11 

A68 1’s 4.25 B68 3.50 C68 67.20 

A69 1’s 1.00 B69 0.072 C69 1.73 

A70 1’s 171.00 B70 98.00 C70 120 

A71 1’s 13.93 B71 8.14 C71 10.28 

A72 1’s 12.00 B72 9.50 C72 15.00 

A73 1’s 10.25 B73 7.50 C73 5.00 

A74 1’s 19.28 B74 18.00 C74 14.00 

A75 1’s 34.00 B75 23.00 C75 18.00 

A76 1’s 13.00 B76 6.65 C76 10.00 

A77 1’s 34.00 B77 14.00 C77 24.00 

A78 1’s 10.28 B78 7.50 C78 14.00 

A79 1’s 15.00 B79 10.00 C79 17.80 

A80 1’s 235.00 B80 210.00 C80 150.00 

A81 1’s 57.65 B81 60.00 C81 60.00 

A82 1’s 46.48 B82 27.00 C82 53.45 

A83 1’s 14.00 B83 12.00 C83 19.28 

A84 1’s 22.50 B84 17.50 C84 16.00 
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Table 3.11: Continued… 

Prescribed 

Brand 1 

Unit Price Alternative 

Brand 2 

Price Alternative 

Brand 3 

Price 

A85 1’s 10.00 B85 8.60 C85 7.00 

A86 1’s 10.75 B86 9.50 C86 13.00 

A87 1’s 10.28 B87 9.00 C87 14.28 

A88 1’s 18.50 B88 16.78 C88 71.43 

A89 1’s 4.50 B89 3.75 C89 4.00 

A90 1’s 12.00 B90 4.85 C90 5.83 

A91 1’s 35.00 B91 25.00 C91 67.80 

A92 1’s 12.50 B92 10.00 C92 38.50 

A93 1’s 10.70 B93 8.50 C93 15.25 

A94 1’s 8.50 B94 14.00 C94 7.00 

A95 1’s 9.00 B95 5.50 C95 7.20 

A96 1’s 1.18 B96 0.55 C96 0.79 

A97 1’s 59.00 B97 11.00 C97 19.00 

A98 1’s 99.00 B98 50.00 C98 46.00 

A99 1’s 8.50 B99 5.33 C99 5.00 

A100 1’s 6.00 B100 5.00 C100 6.75 

A101 1’s 8.50 B101 4.86 C101 9.93 

A102 1’s 5.00 B102 3.66 C102 4.00 

A103 1’s 12.00 B103 9.50 C103 7.80 

A104 1’s 11.36 B104 6.78 C104 49.14 

A105 1’s 8.00 B105 7.00 C105 6.63 

A106 1’s 20.00 B106 28.00 C106 16.50 

A107 1’s 10.93 B107 8.80 C107 12.56 

A108 1’s 34.75 B108 11.60 C108 8.90 

A109 1’s 122.00 B109 1100 C109 115.00 

A110 1’s 20.00 B110 21.50 C110 14.00 

A111 1’s 8.75 B111 6.780 C111 10.28 
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 Comparative prices of drugs supplied to public sector hospital and open market 

The prices at which the different medicines were supplied by various manufacturers to a 

selected public sector hospital in Lahore-Pakistan and the prices of same medicine in same strength 

in the open market were also recorded. Table 3.12 portrays the medicines which were supplied at 

higher (retail) prices to the open market than when they were supplied to the public sector hospital 

at the base price. After adjustment of maximum permissible 40% discount (inclusive of 

distributors/whole seller’s discount) on maximum retail price according to the SRO 1103 (I)/2006 

of the Federal Government of Pakistan, the medicines were supplied to public sector hospitals at 

much lesser price than that of supplied to the open market. For example, Tobramycin 0.3% eye 

drops was supplied at price (after adjustment) of PKR 32.5 to hospital and at PKR 80.09 to open 

market, which was 146.43% higher. Ciprofloxacin 0.3% eye drop was supplied to hospital at price 

of PKR 35.00 adjusted price (PKR 21.00 + 40% maximum allowed discount 40%) and market rate 

of same medicine was PKR 99.84, being 185.26% higher. Rate of dexamethasone 

0.1%+Tobramycin eye drop was PKR 50.25 (adjusted after addition of 40% allowed markup) for 

hospital and PKR 116.0 for market which was 130.84 % higher. Vitamin D3 injection was at PKR 

129 in the market however, price to hospital was PKR 24.78. Hence market price was 337.28% 

higher for the said medicine in the open market (Table 3.12). Lot of variations were observed in 

the prices at which medicines were supplied to hospital and the open market. 
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Table 3.12: Prices of medicines supplied to a public sector hospital at lower price than that retail price 

SR Generic 
Rate/unit for 

hospital 

Adjustment of 

40% 

Discounts 

Rate/unit in 

retail market 

1 Injection Tranexamic acid 250mg  7.10 11.83 18.00 

2 Gel Lignocaine 2% 15grm   10.97 18.28 20.00 

3 Clotrimazole 1% Skin Cream (10gm) 13.24 22.06 23.00 

4 Tab. Amlodipine 5mg  0.45 0.75 1.20 

5 Paracetamol Suspension (120 mg/5 ml)  13.50 22.5 25.00 

6 Salbutamol Nebulizing Solution  15.74 26.23 30.00 

7 Tab. Isosorbide Mononitrate 20mg  1.31 2.18 2.60 

8 Tab. Ranitidine 150mg    1.57 2.61 5.60 

9 Tab. Diclofenac Sodium 50mg  0.50 0.83 3.20 

10 Tab. Captopril 25 mg  0.61 1.01 3.25 

11 Tab. Clopidogrel 75mg  2.52 4.20 8.00 

12 Eye Drop Tobramycin 0.3%  19.50 32.5 80.09 

13 Inj. Cimetidine 200mg/2ml.  3.15 5.25 8.50 

14 Tab. Simvastatin 20mg  1.52 2.53 8.50 

15 Eye Drop Ciprofloxacin 0.3%  21.00 35.00 99.84 

16 Tab. Metoclopramide 10mg  0.22 0.36 1.00 

17 Tab. Montelokast sodium 10mg  2.37 3.95 7.14 

18 Cap. Esomeprazole 20mg  2.45 4.08 7.14 

19 Tab. Nimsulide 100mg  1.59 2.65 5.38 

20 Suspension Amoxycillin 250mg + Clavulanic Acid 62.5mg  62.00 103.33 109.00 

21 Suspension. Cephradin 250mg/5ml  37.90 63.16 115.00 

22 Eye Drop Dexamethasone 0.1%, Tobramycin 0.3%  30.15 50.25 116.00 

23 Silver sulphadiazine 1 % cream (50gm)  48.65 81.08 116.00 

24 Inj Ranitidine 50mg/2ml   2.64 4.40 12.00 

25 
Cap/Tab. Amoxicillin (as trihydrate) 500mg + Clavulanic (as 

potassium) Acid 125mg  
9.80 16.33 20.00 

26 Suspension Cefixime 100mg/5ml  36.50 60.83 120.00 
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Table 3.12: Continued… 

SR Generic 
Rate/unit for 

hospital 

Adjustment of 

40% 

Discounts 

Rate/unit in 

retail market 

27 Inj. Vitamin D3 200000iu/5mg/ml  17.70 29.5 129.00 

28 Tab Naproxen Sodium 550mg/ Naproxen500mg  2.95 4.91 7.15 

29 Tab. Metronidazole 400 mg  0.77 1.28 1.50 

30 Cap. Azithromycin 250mg  6.93 11.55 25.00 

31 Tab. Carvedilol 6.25mg  1.37 2.28 5.33 

32 Inj. Levofloxacin 500mg/100ml  37.00 61.66 175.00 

33 Eye Drop Moxifloxacin 0.5%  59.95 99.91 175.00 

34 Acyclovir Cream 10gm  56.53 94.21 190.00 

35 Tab. Mefenamic acid 500 mg  0.77 1.28 2.00 

36 Tab. Prednisolone 5mg  1.14 1.9 2.00 

37 Inj. Neostigmine 2.5mg (Amp/Vial)  8.00 13.33 41.80 

38 Tab. Domperidone 10mg  0.41 0.68 4.20 

39 Tab. Clarithromycin 250mg  9.80 16.33 21.00 

40 INJ. L-Omithine L-Asparate 10ml  115.00 191.66 211.80 

41 Tab. Glimipride 4mg 2.45 4.08 11.00 

42 Inj. Cyclophosphamide 500mg  115.00 191.66 225.00 

43 Inj. Ceftazidim 1G  65.00 108.33 248.00 

44 Inj. Drotaverine HCl 40mg/2ml 4.19 6.98 10.00 

45 Inj. Amikacin 500mg   19.50 32.5 250.00 

46 Inj. Bupivacaine spinal 7.5mg/ml  26.00 43.33 52.60 

47 Tab. Terbinafine 125mg  7.73 12.88 29.50 

48 Tab. Mecobalamine 500mcg  0.77 1.28 4.00 

49 Infusion Hydroxy ethyl starch 3%  224.00 373.33 400.00 

50 Tab. Acyclovir 400mg  6.25 10.41 20.75 

51 Inj. Ketorolac Trometamol 30mg  25.50 42.50 86.00 

52 Inj. Nalbuphine HCI 10mg/ml  15.50 25.83 45.00 
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Table 3.12: Continued… 

SR Generic 
Rate/unit for 

hospital 

Adjustment of 

40% 

discounts 

Rate/unit in 

retail market 

53 Inj. Moxifloxacin 400mg/250ml  139.00 231.66 550.00 

54 Inj. Etoposide 100mg/5ml  320.00 533.33 560.00 

55 Inj. Insulin Human NPH 100 IU/ml 164.90 274.83 609.50 

56 Inj. Vancomycin 500mg 218.00 363.33 647.00 

57 Inj. Piperacillin 4gm with Tazobactam 500mg  345.00 575.00 805.00 

58 Inj. Meropenem 500mg. 470.00 783.33 952.94 

59 Inj. Erythropoietin 4000 IU Prefilled Syringe 780.00 1300.00 1380.00 

60 Inj. Terlipressin Acetate 1mg. 577.00 961.66 1400.00 

61 Inj. Iopromide 300/370 eq 300/370 Iodine. 799.00 1331.66 1413.45 

62 Inj. Iopromide 300/370  799.00 1331.66 1655.00 

63 Tab. Letrozol 2.5mg  38.00 63.33 170.00 

64 Inj. Octreotide acetate 0.1mg/ml 291.00 485.00 559.80 

65 Inj. Filgrastim 0.3mg (G-CSF) 650.00 1083.33 3900.00 

66 Inj. Streptokinase 15,00,000 IU 2680.00 4466.66 4080.00 

67 Inj. Ceftriaxone 1G IV 26.00 43.33 230.00 

68 Inj. Ceftriaxone 1G IM 26.00 43.33 200.00 
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Table 3.13 shows the medicines which were supplied at lower retail prices to the open 

market than when they were supplied to the public sector hospital at base price. In contrast to Table 

3.12, this data illustrate that after adjustment of 40% discounts as per SRO 1103 (I)/2006 of the 

Federal Government of Pakistan including distributors/whole sellers discount and retailer 

discounts (15% on retail price); the prices at which medicines supplied to public sector hospitals 

were much higher than the rates of same medicines in the open market. For instance, price of 

clindamycin 150 mg/5ml injection was supplied to hospital at PKR 246.20 adjusted price 

(expected price after adjustment of 40% markup) and market rate was PKR 109.45. Oxaliplatin 

100mg injection, total parenteral nutrition solution (1000ml), peripheral solution (2500ml) were 

supplied to hospital at adjusted rates PKR 4957.9, PKR 3768.33 and PKR 8429.16, respectively, 

however market rate of same medicines by same manufacturers was PKR 2000, PKR 2600 and 

PKR 5817, respectively.  

.
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Table 3.13: Prices of medicines supplied to the open market lower than the expected unit price for hospital 

SR Generic 
Rate/unit for 

hospital 

Addition of  

40% discounts 

Rate/unit in 

retail market 

1 Eye Drop Dexamethasone 0.1%  16.50 27.50 21.16 

2 Tab. Prazocin 1mg  0.86 1.43 1.16 

3 Nasal Spray Xylometazoline 1:1000  24.24 40.4 30.00 

4 Infusion 0.9% Sodium Chloride  37.00 61.66 36.00 

5 Tab. Procyclidone 5mg  0.28 0.46 0.37 

6 Infusion 5% Dextrose water  39.00 65.00 38.00 

7 Infusion 5% Dextrose Saline  38.00 63.33 39.00 

8 Eye Drop Phenylephrine HCL 10%  33.89 56.48 39.87 

9 Infusion 0.45% Sodium Chloride + 5% Dextrose 39.00 65.00 41.60 

10 Infusion Dextrose 4.3% + Sodium Chloride 0.18%  38.50 64.16 41.60 

11 Eye Drop Fluorometholone 0.1%  35.90 59.83 45.00 

12 Tablet Nifedipine 10mg  1.23 2.05 1.55 

13 Suspension. Nystatin 100000 IU/ml  39.20 65.33 48.00 

14 Solution Lignocaine 4%  42.75 71.25 50.29 

15 Infusion 0.9% Sodium Chloride  49.67 82.78 55.00 

16 Syp. Carbamazepine 100mg/5ml  47.02 78.36 55.30 

17 Infusion Ringer Lactate  46.50 77.50 56.00 

18 Infusion 10% Dextrose Water  52.00 86.66 56.00 

19 Infusion 5% Dextrose water   53.50 89.16 57.00 

20 Infusion 5% Dextrose Saline  54.50 90.83 59.00 

21 Tab. Ascorbic Acid 500mg  1.49 2.48 1.75 

22 Infusion 10% Dextrose Water  57.00 95.00 70.00 

23 Tab. Clonazepam 0.5mg  1.36 2.26 1.44 

24 Betamethasone 17 valerate 0.1% Lotion 60ml  63.00 105.00 75.00 

25 Infusion Ringer Lactate  60.38 101.38 77.00 

26 Ipratropium Bromide Nebulizer Solution 250mcg/ml  62.00 103.33 85.00 

27 Eye Drop Levobunolol HCl 0.5%  74.42 124.03 87.50 
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Table 3.13: Continued… 

SR Generic 
Rate/unit for 

hospital 

Addition of  

40% discounts 

Rate/unit in 

retail market 

28 
Tab. Multivitamin (Vitamin A, Vitamin D, Thiamine, Riboflavin, 

Nicotinamide) with minerals  
2.61 4.35 3.13 

29 Inj Hydroxy propyl methyl cellulose 2%  72.25 120.41 95.00 

30 Inj. Clindamycin 150mg/ml.  147.72 246.20 109.45 

31 Tab. Sodium valproate 500mg  3.97 6.61 5.50 

32 
Syp L-Ornithine L-Aspartate 60mg, Nicotinamide 4.8mg, Riboflavin 

5, Phosphate Sodium 0.153mg/ml  
110.00 183.33 147.85 

33 Inj Clarithromycin 500mg  136.00 226.66 160.00 

34 Tab. Carbamazepine 200 mg  2.64 4.40 3.30 

35 Tab. Tamoxifen 10mg  7.00 11.66 6.02 

36 Tab. Serratiopeptidase 10mg  7.90 13.16 10.75 

37 Tab. Gliclazide MR 60mg    13.43 22.38 11.00 

38 Tab. Mercaptopurine 50mg  6.67 11.11 8.23 

39 Tab. Trimetazidine 35mg  11.10 18.50 13.40 

40 Infusion Polygeline 3.5%  254.36 423.93 315.00 

41 Tab. Amlodipine +Atorvastatin 5/10mg  12.62 21.03 16.50 

42 Beclomethasone Dipropionate 0.8mg/2ml  Nebulising Solution  49.10 81.83 67.78 

43 Acetylcysteine 200mg  8.89 14.81 12.28 

44 Infusion 5% Amino acids  299.50 499.16 375.00 

45 Injection Indomethacin 50mg  61.20 102.00 72.00 

46 Infusion 20% Fat Emulsion  445.00 741.66 455.00 

47 Inj Fluconazole 2mg/ml  414.24 690.40 560.00 

48 Inj Etoposide 100mg/5ml  320.00 533.33 560.00 

49 Inj Enoxaprin 40mg Prefilled Syringe   251.94 419.90 312.00 

50 Inj Daunorubacin 20mg  573.72 956.20 674.94 

51 Inj Cisplatin 50mg  800.00 1333.33 720.00 

52 Tab. Levodopa 250mg+ Carbidopa 25mg  5.78 9.63 8.00 

 



75 
 

Table 3.13: Continued… 

SR Generic 
Rate/unit for 

hospital 

Addition of  

40% discounts 

Rate/unit in 

retail market 

53 Inj. Enoxaprin 60mg Prefilled Syringe  323.40 539.00 400.50 

54 Inj. Cyterabin 500mg  659.05 1098.41 867.00 

55 Inj. Atracurium (10 mg/ml) 50mg  150.00 250.00 200.00 

56 Inj. Isosorbide dinitrate 0.1%  90.00 150.00 120.00 

57 Inj. Vancomycin 1G  388.00 646.66 1207.00 

58 Inj. Phenytion Sodium 50mg/ml 110.00 183.33 150.00 

59 Inj. Oxaliplatin 100mg  2974.74 4957.9 2000.00 

60 Inj. L Asparaginase 10000.i.u 1550.00 2583.33 2066.00 

61 Inj. Sodium Amidotrizoate 0.1gm, Meglumin amidotrizoate 0.66gm 182.75 304.58 215.00 

62 Inj. Deferoxamine as Mesylate 500mg  184.37 307.28 216.90 

63 Tab Deferasirox 100mg  65.51 109.18 77.07 

64 
Sterile Solution for Total Parenteral Nutrition (I/V) (containing amino 

acids, carbohydrates and electrolytes) 1000ml  
2261.00 3768.33 2600.00 

65 
Sterile Solution for Peripheral Parenteral Nutrition (I/V) containing 

amino acids, carbohydrates and lipids 2500ml. 
5057.50 8429.16 5817.00 

66 Tab Deferasirox 400mg  262.03 436.71 308.27 
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3.4 Discussion  

This was a novel study, where a unique study design was employed to assess the perception 

physicians, patients and MS-personnel on prescription of physicians along with the dispensing 

pattern of MS-personnel. The data were collected from physicians, their three patients and the staff 

of two medical stores in the close vicinity of respective physician. Indirect questioning was asked 

from physicians, patients and medical store staff. The reasons of the prescribing trends and their 

economic co-relates were also studied. For economic co-relates, per unit prices of the prescribed 

medicines were compared to the unit prices of two alternative brands available in the market. The 

price difference at which the drugs were supplied to public sector hospital and open market was 

also studied.  

Physicians were of the view that even they knew the prices of medicines, however they did 

not consider the medicine prices while prescribing. Trend set by superiors and to create impact of 

physician were contributing factors on prescribing. The physicians could have prescribed the 

cheaper alternative available, but despite the knowledge of drug prices as majority of them claimed 

so, and the availability of the cheaper alternative brands in market, the prescribers did not prescribe 

so in our study. It was revealed that several cheaper brands were also available in the market than 

those on the prescriptions.  

The medicines of the MNCs having higher prices than that of the local firms were perceived 

to be more prescribed thus, found to affect the prescribing patterns in this study. The physicians 

are imperative which may be one of the driving factors to determine the brands or generics to be 

prescribed (Hellerstein, 1998). It was found that promotion by the pharmaceutical companies was 

playing significant role in the prescribing trends. Detailing by the pharmaceutical representatives, 

though contributes in and updates the knowledge of physicians (Zipkin and Steinman, 2005), yet 
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also evidently influencing the incentive-driven prescribing from this study. Sharing of profit on 

sales of the medicines and visits of physicians to national and international trainings arranged by 

the pharmaceutical companies can be considered as the part of incentives which in turn may be a 

major reason of irrational and forced prescribing.  

Physicians have been reported to be the important agents in the choice of a drug 

(Hellerstein, 1998) but sometimes, patients also influence the selection of the drugs. Both 

physician’s habits and patient’s preferences are the most important factors that determine whether 

or not patients receive either brand or generic drug (Coscelli, 2000). In this study it was revealed 

that the patients had concerns on the drug prices. Most of the patients were of the view that 

physicians know the prices of medicines while prescribing and wanted that they should be 

prescribed the cheaper medicines instead of the expensive drugs. Despite their concerns and 

demand, the patients were prescribed the expensive medicines. Thus, with reference to the 

influence of patients’ selection of the drugs to be prescribed, the finding of the present study was 

contrary to the above.  

Due to the lack of generic prescribing system in Pakistan, the patients believe, in general 

that the multinational brands were more effective. The pharmaceutical industry influencing the 

physicians’ prescribing decisions and prescribing behavior (de Run and Mee-Kon, 2006), yet it 

has not a direct impact on the patients’ perception. Therefore, the finding in the present study for 

the more efficacy of multinational brands could be attributed to the tagging of price with the 

quality. Physicians who believe that information provided by pharmaceutical sales representatives 

was correct showed higher expenditures on the branded drugs (Lieb and Scheurich, 2014). During 

evaluation, patients endorsed the presence of number of samples of various pharmaceutical 
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companies on the table of the prescribers during their medical checkups. The above indicated the 

promotional activities of the MNCs at the physicians’ office. 

The dispensing patterns in the present study revealed a practice of brand replacement at 

community level, might be due to the lack of uniform prices fixed by the Federal Government of 

Pakistan. The brand replacement could be considered price driven since MS-staff endorsed that it 

is done keeping in view the discounts offered to them for brands. Substantial profit margin was 

expected by the manufacturers, as implied form the price disparity of same brands of certain 

medicine supplied to public sector hospital and the open market (explained in proceeding text). It 

seemed that the part of the profit might, in turn be used for the uncontrolled promotional activities, 

unethical marketing and hence the forced irrational prescribing. Thus, there should be some 

standard guidelines for the prescription of medicines and in addition to that the generic prescribing 

system should be in place in the country. Similar findings were presented by Chua and co-worker 

in Malaysia, emphasizing the availability of national guidelines for the prescription of generics 

(Chua et al., 2010). Trust of patient is a key module of the patient-physician relationship. However, 

a study inveterate that patient trust in the physician is not linked with the likelihood that a service 

is requested or provided during the visit, but prescription of a new medication was more frequent 

among regularly visiting patients to the same physician (Thom et al., 2002). In this study patients 

own demand to prescribe MNCs drugs endorsed the above. 

Higher prices of MNCs medicines have been approved by the Federal Government as 

compared to the same generics of the local firms. The margin between actual cost and approved 

market retail price (MRP) can become the driving force to invest in un-ethical marketing as could 

be expected in this study. The prescribing can also be motivated based on the incentives given by 

pharmaceutical industry and in particular MNCs. Prescribing is influenced by MNCs, in particular 
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through provision of samples, training, and incentives to physicians. Moreover, establishment of 

strong marketing teams for detailing and promotions is also only possible when pharmaceutical 

companies get extra benefit in MRP. Resultantly this study un-covered that there is no level playing 

field for every licensed pharmaceutical firm in Pakistan due to non-uniform prices. In recent past, 

pricing policy has been notified by the Federal Government of Pakistan wherein this issue is being 

addressed and formula of price fixation for imported and local drugs have been established (Pricing 

Policy 2015). Prescribing costly brands, even after the expiration of patent of medicines increases 

the economic burden on patients (Carrera et al., 2013; Glucksberg and Singer, 1982). In Pakistan 

since the maximum of the health expenditures are paid directly by consumers, hence the 

prescription of expensive medicines would add to the economic burden on the patients. Educating 

doctors and their patients enables them to reduce the cost of treatment by rational selecting the 

medicines (Crawford and Shum, 2005). There is a substantial proof of time-dependence in 

prescription choices for physicians as well as patients, inferring that in molecular submarkets 

where brands were not allowed to contest on the basis of price, physician and patient configuration 

at the micro-level could convert into tenacious market shares collectively (Coscelli, 2000). Though 

in a market place, price competition favors the prescribing decisions or purchases, however in 

Pakistan’s pharmaceutical market, the price competition does not bring the price of medicine down 

(Ahmad and Bukhari, 2002). 

This study also depicted the medical store staff version on the prescribing trends. Most of 

MS-staff confirmed that MNCs medicines are more prescribed. Although most of them denied the 

brand replacement, however this practice was confirmed by considerable medical store personnel. 

Incentives and promotions by firms to the prescribers and medical stores is expected to contribute 

in prescribing at physicians’ level and in dispensing at community pharmacy level. The role of 
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physicians to influence the dispensing patterns in pharmacies located in the close vicinity to their 

clinics was also observed in this study. Prescribing trends of physicians have been studied in 

various studies, display mounting body of evidence explaining the factors of physicians’ 

prescription choices between diverse sorts of the same drug (Liu et al., 2009). The ethical hazard 

exists in the prescription behavior in the sense that physicians are more likely to prescribe the 

branded drugs to patients who get re-imbursement (Lundin, 2000). Recommendations of Drug 

Pricing Committee of DRAP is considered while fixing the prices of medicines which has been 

notified under Section 10 of Drugs Act 1976 read with Section 7 of DRAP Act 2012. Pricing policy 

has been notified on 5th March 2015 by the Federal Government. Currently two categories of 

drugs exists including controlled category and de-controlled category. Human medicine prices fall 

in the controlled category and prices are fixed by the Federal Government while currently prices 

of veterinary medicines are not fixed by the Government. However, at any later stage Government 

can fix and regulate the prices of veterinary drugs also. As per pricing policy 2015, prices of brand 

leaders and innovative brands are fixed higher than Me-Too prices to give benefits of research to 

respective brand leader. Prices of imported drugs are based on landed cost which includes improt 

price, freight, custom duty, incom tax paid at import stage, insurance, bank charges, cleraing 

charges, civil aviation charges and other import levies API cost. For prices of locally 

manufacturred drugs costs of raw materials, packaging materials, wastage (not exeeding 3%), 

quality control, production including labour, depriciation on plant and machinary are considered. 

Other costs as per standards including energy and fuel costs are also taken into account while 

fixation of prices of drugs to be manufactured locally. As per Pricing Policy 2015 Scheduled and 

non scheduled drugs have been classified. For fixation of maxium retail prices (MRP) of new 

chemical entity (NCE) in Pakistan, bench mark prices in India and Bangladesh and whole sale 
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price in UK, the monthly index are considered. For improted NCE drugs 35% markup is given on 

landed cost (Trade price) and gross upto 15% is given to provide retailer margin. Maximum retail 

price of generic drugs is 30% less than the orginator brand and if no NCE is registered in Pakistan 

then avergae of price of top three generics in India and Bangladesh is considered. Trade price for 

local manufactuirng medicines  is determenied by adding 70% mark ups on manufacturing costs. 

For imported medicines addition of 35% mark ups on landed cost is given during fixation of 

medicine prices. Time lines for price increase or decrease, price mechanism and calculation also 

notified as per Pricing Policy (Pricing Policy of Pakistan 2015). 

The margin of profit seemed very high in many cases prior to the notification of pricing 

policy. Maximum retail prices (MRP) seems to be issued to firm are higher than the actual cost 

and sometimes the manufacturers got more benefit from hospital and on the other times, they get 

more benefit from the open market. Pharmaceutical companies deliver the same brand at different 

prices to hospital than market even after addition of 40% discounts to distributor and retailer as 

allowed under SRO 1103(I)/2006 regarding price adjustment and discounts rules 2006. In this 

study, difference in prices of generics of the same drugs supplied to public sector hospital and in 

open market was noted. In Pakistan, the supply to public sector hospital is legally be discriminated 

by use of a package with different color scheme from that supplied to the open market. Bulk 

production for hospital supply can reduce cost of production even after the fulfillment of specific 

supply requirements for color scheme or some other additional requirements such as inclusion of 

drip sets along with infusions. The pharma industry claims supplying drugs to public sector at 

reduced prices is due to the bulk production, without requirement of the promotional activities, no 

transportation charges, no cost on storage, and no cost on putting the drug in market channel. 

Nevertheless, it is implied that the companies have substantial margins to get benefits from market 
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or hospitals due to non-uniform prices. The high margins enable expenditures on the unethical 

marketing and incentive based prescribing. The prescribing approach has also been linked with the 

incentive paid to the physicians (O'malley et al., 2006). In Pakistan, the burden for medication has 

to be borne by the patients due to lack of co-payment system in addition to adverse health outcomes 

due to irrational prescriptions. Patients have shown their reservations on cost of prescription during 

this study.  

In Pakistan patients do not consult for their minor illness and they undertake the house hold 

treatments or self-medications (Anwar et al., 2015) might be due to the cost of prescription and 

treatment. In the chronic diseases, patients even start complementary and alternative medicines 

(Hasan et al., 2009). The understanding of consumers about generic medicines is reported to be 

linked with their inclination to accept generic substitution (Kobayashi et al., 2011). Increase 

availability of medicines at public sector and generic system can improve the affordability to 

patients (Babar et al., 2007). This study suggests the development of policy guidelines in 

connection with prescribing practices to reduce the cost of drugs. Uniform prices can improve the 

situation as all registered medicines manufactured in Pakistan are being manufactured under same 

Licensing conditions and GMP guidelines of Drugs Act 1976 and DRAP Act 2012. Guidelines for 

promotions of the medicines also needs to be established. Un-ethical marketing and incentives to 

prescribers needs to be halted by Law. Disproportionate prices with respect to inflation and 

implementation of pricing policy needs to be focused (Ibrahim and Bukhari, 2004). 

 

3.5 Limitations and future perspective of the study 

This study was not extended to collected data from rural areas and Gilgit Baltistan province 

of Pakistan therefore, the findings of the study could be generalized with caution. Moreover, nature 
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of the study confined this study to non-probable sampling. State of mind of the patient due to 

illness is limitation on correct recall or response of many questions. Study on population of rural 

areas and hospitalized patients can be done in future. It is recommended that besides, patients, 

prescribers and medical stores, the other key partners such as, pharmaceutical industry, 

Government and medicine distributors should also be taken on board to have more insight of the 

above issue and to achieve the goal of quality use of medicine. Data on brand switching should 

also be obtained to have more insight of the activity. 

 

3.6 Conclusion 

Study concluded that the physicians prescribe the medicines under the influence of 

incentives and promotions of pharmaceutical companies. The discount-oriented brand replacement 

at the level of medical stores was also existed. Patients showed concerns on prices of medicines. 

Non-uniform prices and significant profit margins exists for same generics which in turn have the 

co-relation and potential to be used for un-ethical marketing and price driven prescribing. Fixation 

of uniform prices could reduce the unethical prescribing, marketing and brand replacements. 
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CHAPTER 4 

 Verification of the perceptions of physician, patient and medical store personnel on the 

common aspects of prescribing trends between the above stake holders 

 

4.1 Introduction 

A prescription is in the form of instructions that govern the plan of care written by the 

physician for a patient to be performed either by a patient himself or patient’s caretaker, nurse, 

pharmacist or another therapist (Chapman et al., 2004). Prescribing is an essential part of 

physician’s daily routine work and is a professional and ethical responsibility (Diogène and 

Figueras, 2010). The most appropriate drugs for patients should be selected according to the 

guidelines laid down by the World Health Organization. that includes the comparative 

effectiveness, safety, convenience and cost (De Vries et al., 2011; Pollock et al., 2007b).  

An appropriate and rational prescription shows the knowledge of the prescriber and reflects 

the clinical skills and behavior of the prescriber (Aronson, 2004; Aronson, 2006). Appropriateness 

in healthcare has been defined in Chapter 3 as ‘the outcome of a process of decision making that 

maximizes net individual health gains within society’s available resources (Buetow et al., 1997). 

This concept also implies that patient’s attitude is an important deciding factor in the 

appropriateness of the prescribed medicines and success of healthcare delivery (Aronson, 2004). 

The role and behavior of medical store staff in an appropriate treatment cannot be over looked. 

The study given herein is the extension of the work stated in Chapter 3. The roles, behavior and 

perception, towards prescription related aspects of three stakeholders, i.e. physicians, patients and 

MS-staff have also been given in Chapter 3. The questions for above categories of population were 

different yet certain queries were similar for three study participants, i.e. physicians, patients and 

medical store personnel. Considering the transfer of sequence of events from physicians to patients 



85 
 

and from patients to medical stores, the agreement between the perceptions of groups may confirm, 

or otherwise the versions of study participants. Hence, agreement among all the three groups for 

similar quarries of prescription was evaluated in this study.  

 

4.2 Materials and Methods 

 Study design and population. 

The data collected from the physicians, their patients and the medical store in close vicinity 

of the physicians given in Section 3.25 were the basis of this study. Only the similar questions 

which were asked from all the three categories of the participants (i.e., the physicians, patients and 

medical store personnel) were compared in this part of study. The detail of the study design and 

population and ethical approval have been given in Sections 3.2.1 and 3.2.2, respectively. 

 

 Study tool and outcome measures 

As indicated in Section 3.2.4, the study instruments for three population comprised two 

Sections. Section A was contained the questions to collect the demographic data of doctors, 

patients and MS-staff. The Section B with eight similar items, for all three stakeholders, were used 

to assess the perceptions on prescribed drugs and prescribing trends. The focus of this part of study 

was the assessment of the agreement among the study population on respective eight common 

questions.  

 

 Statistical analysis 

The data were entered into the Statistical Package for the Social Sciences® (SPSS) version 

22.0 for Windows. Percentages and frequencies were computed for categorical variables. K-S tests 
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were performed which showed the non-normal distribution of data. Therefore, Kruskal-Wallis H 

Test as well as post-hoc analysis was performed to compare the responses of study participants 

regarding queries to assess their perception about prescription, prescribed drugs and prescribing 

trends. 

 

4.3 Results  

Responses of study participants to questions regarding the perception of prescription, 

prescribed drugs and prescribing trend are shown in Table 4.1. The majority of physicians, patients 

and pharmacists/MS personnel reported that the medicines of multinational manufacturers were 

more effective. On inclination of physicians to prescribe cost-effective medicines, the physician 

response was divided as 37.1% physicians strongly agreed or agreed whereas 32.3% were neutral 

and 8.4% did not reply. However, most of patients as well as pharmacists/MS personnel strongly 

disagreed or disagreed that physicians prescribe cheap medicines. Majority of the physicians and 

patients reported that the medicines of multinational and local companies were not equally 

effective.  By contrast, pharmacists agreed upon the equal effectiveness of multinational and local 

companies.  

Around 65% physicians, 57% patients and 56% MS personnel agreed or strongly agreed 

that physicians followed ideal prescription practices. Most of the physicians and pharmacists 

reported that high-price locally manufactured medicines were not effective. However, 38.7% 

patients strongly disagreed or denied the above. Around 64% of the physicians strongly disagreed 

or disagreed that they prescribed the medicines under influence of the MS personnel. The response 

of most of the patients (40.5%) was in line with that of the physicians while 32% MS personnel 

either strongly agreed or agreed. On the other hand, 22.4% physician, 21.8% patients and 50% MS 
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personnel, either remained neutral or did not respond to this question. Nearly half of the physicians 

strongly agreed or agreed that patients demanded medicines of multinational companies. On the 

contrary, majority of patients and MS personnel denied that patients demand for medicines from 

the multinational manufacturers. Inter-group comparisons of responses to the questions assessing 

perception about prescription are shown in Table 4.2. 

Physicians, Patients and MS-staff have agreed on the effectiveness of the MNCs medicines 

(P > 0.05). Patient disagreed from physician and MS-staff that the physicians were inclined to 

prescribe the cheaper medicines (P<0.05), however physician and MS-personnel were opined 

similarly (P > 0.05) in this regard. Physician had different stance (P < 0.05) than that of the MS-

staff and patients on the availability of medicines as the reason for the prescription of the MNCs 

products. Patients denied both, the physicians and MS-staff that the prescribing is rational 

(P<0.05). Stance on the liaison between physicians and pharmacy was different among the above 

three stake holders of prescription (P < 0.05). Physicians’ response varied to that of patients and 

MS-staff regarding patient’s demand of multinational medicines (Table 4.2). 
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Table 4.1: Perception of doctors, patients, and medical store/pharmacy personnel about prescription, prescribed drugs and 

prescribing trends 

Prescription aspects n (%) Participants 
Strongly 

Agreed 
Agreed Neutral Disagree 

Strongly 

Disagreed 

No 

Response 

Medicines of multinational companies 

are more effective 

Physician 127 (32.3) 209 (53.2) 20 (5.1) 24 (6.1) 4 (1.0) 9 (2.3) 

Patient 368 (37.5) 372 (37.9) 174 (17.7) 46 (4.7) 6 (0.6) 15 (1.5) 

Medical store 288 (46.6) 153 (24.8) 63 (10.2) 48 (7.8) 39 (6.3) 27 (4.4) 

Physicians are inclined to prescribe 

the economical  medicines 

Physician 52 (13.2) 94 (23.9) 127 (32.3) 67 (17.0) 20 (5.1) 33 (8.4) 

Patient 84 (8.6) 160 (16.3) 90 (9.2) 322 (32.8) 279 (28.4) 46 (4.7) 

Medical store 147 (23.8) 87 (14.1) 105 (17.0) 144 (23.3) 120 (19.4) 15 (2.4) 

Medicines of multinational and local 

companies are equally effective 

Physician 24 (6.1) 64 (16.3) 123 (31.3) 107 (27.2) 54 (13.7) 21 (5.4) 

Patient 57 (5.8) 228 (23.2) 237 (24.2) 366 (37.3) 48 (4.9) 45 (4.6) 

Medical store 201 (32.5) 87 (14.1) 96 (15.5) 141 (22.8) 72 (11.7) 21 (3.4) 

Medicine of multinational companies 

are prescribed more due to their 

availability at nearby pharmacy 

Physician 48 (12.2) 159 (40.5) 85 (21.6) 48 (12.2) 12 (3.1) 41 (10.4) 

Patient 261 (26.6) 456 (46.5) 72 (7.3) 118 (12.0) 38 (3.9) 36 (3.7) 

Medical store 213 (34.5) 198 (32.0) 48 (7.8) 75 (12.1) 66 (10.7) 18 (2.9) 

Rational prescription practices are 

being followed by physicians 

Physician 105 (26.7) 151 (38.4) 100 (25.4) 12 (3.1) 00 (0.00) 25 (6.4) 

Patient 174 (17.7) 384 (39.1) 149 (15.2) 178 (18.1) 66 (6.7) 30 (3.1) 

Medical store 219 (35.4) 129 (20.9) 105 (17.0) 93 (15.0) 60 (9.7) 12 (2.0) 

High-prices local medicines are also 

as effective as multinational medicines 

Physician 24 (6.1) 48 (12.2) 116 (29.5) 129 (32.8) 47 (12.0) 29 (7.4) 

Patient 60 (6.1) 320 (32.6) 258 (26.3) 245 (25.0) 66 (6.7) 32 (3.3) 

Medical store 123 (19.9) 87 (14.1) 81 (13.1) 198 (32) 105 (17) 24 (3.9) 

A liaison exists between impact of 

physician to influence the dispensing 

pattern of local pharmacy 

Physician 11 (2.8) 44 (11.2) 47 (12.0) 172 (43.8) 78 (19.8) 41(10.4) 

Patient 111 (11.3) 259 (26.4) 178 (18.1) 286 (29.2) 111 (11.3) 36 (3.7) 

Medical store 75 (12.1) 123 (19.9%) 114 (18.4) 81 (13.1) 30 (4.9) 195 (31.6) 

Patient demand medicines of 

multinational companies 

Physician 51 (13.0) 140 (35.6) 91 (23.2) 62 (15.8) 28 (7.1) 21 (5.4) 

Patient 81 (8.3) 148 (15.1) 130 (13.3) 321 (32.7) 243 (24.8) 58 (5.9) 

Medical store 111 (18) 87 (14.1) 63 (10.2) 165 (26.7) 180 (29.1) 12 (2.0) 
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Table 4.2: Inter-population deviation in responses and perception about prescription 

Prescription aspects Inter-group comparison p value 

Medicines of multinational companies are more effective Patients Medical Store 0.600 

Physician 0.692 

Physician Medical Store 0.543 

Physicians are inclined to prescribe the economical  medicines Patients Medical Store <0.001 

Physician <0.001 

Physician Medical Store 0.105 

Medicines of multinational and local companies are equally effective Patients Medical Store <0.001 

Physician <0.001 

Physician Medical Store <0.045 

Medicine of multinational companies are prescribed more due to their 

availability at nearby pharmacy 

Patients Medical Store 0.912 

Physician <0.001 

Physician Medical Store <0.001 

Rational prescription practices are being followed by physicians Patients Medical Store <0.001 

Physician <0.001 

Physician Medical Store 0.179 

High-prices local medicines are also as effective as multinational 

medicines 

Patients Medical Store <0.001 

Physician <0.001 

Physician Medical Store 0.037 

A liaison exists between impact of physician to influence the 

dispensing pattern of local pharmacy 

Patients Medical Store <0.001 

Physician <0.001 

Physician Medical Store 0.019 

Patient demand medicines of multinational companies Patients Medical Store 0.291 

Physician <0.001 

Physician Medical Store <0.001 
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4.4 Discussion  

This study was sought to assess the agreement (or disagreement) among the perceptions of 

doctors, patients of the same prescriber and pharmacists/MS personnel regarding prescription, 

prescribed drugs and prescribing trend. It was a general perception of the majority of the 

physicians, MS personnel and patients that the medicines manufactured by the multinational 

companies (MNCs) were more effective (P>0.05). The absence of system in Pakistan to regulate 

the prescription of generic medicines to the patients has led the patients to believe, in general that 

the multinational brands are more effective. Previous data indicated that physicians were the 

important driving factors in determining whether patients receive either branded or generic drugs 

(Hellerstein, 1998). The pharmaceutical industry is one of the most important factors that affect 

physician’s prescribing decisions and prescribing behavior (de Run and Mee-Kon, 2006). 

Physicians who believe in that they receive accurate information from pharmaceutical sales 

representatives show higher expenditures on the branded drugs (Lieb and Scheurich, 2014).  

This study suggests that there should be some standard guidelines in Pakistan for the 

prescription of medicines and in addition to that, the generic prescribing system should be in place 

in the country. Similar findings were presented by Chua and co-worker in Malaysia, emphasizing 

the availability of national guidelines for the prescription of generics (Chua et al., 2010). Patient’s 

trust is a key component of the patient-physician relationship. However, a study demonstrated that 

patient trust in the physician is not associated with the likelihood that a service is requested or 

provided during the visit, but prescription of a new medication was more frequent among regularly 

visiting patients to the same physician (Thom et al., 2002). 

In the query regarding equal effectiveness of medicines of local and multinational 

companies, we found that MS persons believed that both categories of drugs were equally effective 
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but physicians and the patients contradicted it. Opinions of physicians and patients could be 

attributed to the faith of the three stakeholders in the medicines of multinational origin. Different 

point of views of MS persons might be due to their favoring brand replacement practiced at medical 

store level. Sometimes MS persons, instead of losing their customer due to non-availability of a 

particular brand, replace the brand at their own considering it equally effective. Regarding the 

perception about the prescribing of cheaper medicines, opinions of patients and MS persons were 

different from that of the physicians. Prescribing costly brands of medicines increase the economic 

burden on patients even after the expiration of patent (Carrera et al., 2013; Mahmoud, 2016). In 

Pakistan, the prescription of expensive medicines would add to the economic burden on the 

patients where 80% of the health expenses are paid directly from the pocket of the consumers. 

Educating patients and their doctors enables them to reduce the cost of treatment by rationally 

selecting the medicines (Crawford and Shum, 2005). Coscelli found a significant evidence of time-

dependence in prescription choices for physicians as well as patients, which seemed to imply that 

in molecular submarkets in which brands were not allowed to compete on the basis of price, 

physician and patient `habit' at the micro-level could translate into sticky and persistent market 

shares at the aggregate level (Coscelli, 2000).  

According to the majority of physicians and MS personnel medicines of multinational 

companies are prescribed more frequently because these are more available at the nearby 

pharmacies. This implies that the multinational companies ensure the availability of their 

registered drugs as required under the Drugs Act 1976. The different response of physicians from 

that of patients and MS persons for the above aspect indicates that physician consider the state of 

disease and prescribe drugs on the basis of diagnosis instead of considering just their availability. 

In contrast, patients concerned with the availability of required drugs prescribed and MS persons 
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also linked drug distribution to patients hence responses of patient and medical store were similar 

for this question in the study.  

Prescribing is a complex task that requires diagnostic skills, knowledge of medicines, an 

understanding of the principles of clinical pharmacology, communication skills, and appreciating 

risks and uncertainty (Maxwell, 2016; Maxwell, 2009). The rational prescribing should attempt to 

maximize clinical effectiveness, minimize harm, avoid wasting scarce healthcare resources and 

respect patient’s choice (Maxwell, 2016). Keeping the aspects of rational prescribing practices in 

view, the present study demonstrated variations among the participants of the study. Physicians’ 

viewed that they adhered to the rational prescription practices that was not endorsed by the patients 

and MS persons. However, knowledge of patient about rational prescription is considered to be a 

limitation factor (Mahmoud, 2016). Prescribers predominantly considered that sometimes patients 

demand medicines from the multinational companies but patients and MS persons refuted this 

notion of physicians. Since the prices of medicines from the multinational companies are higher 

in Pakistan than the local drugs hence the patients’ demand to prescribe these particular medicines 

causes cost burden of high price drugs on the shoulders of patients. Federal Government has 

approved prices of drugs manufactured by multinational companies in Pakistan higher than the 

local drugs. Different perception of medical MS personnel regarding prices of drugs may be due 

to practice of brand switching for more profits. 

The influence of physicians to impact the dispensing patterns in pharmacies in close 

vicinity to their clinics was also observed. The results suggested that physicians, patients and MS 

persons do not have the same perception because the patients and MS personnel perceived that 

dispensing patterns of medicines from pharmacies in nearby to physicians’ clinics were affected 

by the local general practitioners. Prescribing trends of physicians have been studied in various 
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studies, showing growing body of evidence explaining the determinants of physicians’ prescription 

choices between different versions of the same drug (Liu et al., 2009). It is reported that the 

physicians are important agents in the choice of a drug (Hellerstein, 1998). Both physician’s habits 

and patient preferences are the most important factors that determine whether or not patients 

receive either brand name or generic drug (Coscelli, 2000). It has also been reported that the 

existence of moral hazard in prescription behavior in the sense that physicians are more likely to 

prescribe branded drugs to their patients if patients get most of their costs reimbursed (Lundin, 

2000). It is the incentive paid to the physicians that drives their prescribing attitude (O'malley et 

al., 2006). In Pakistan, due to lack of co-payment system and third-party payment system the 

burden has to be borne by the patients for their medications in addition to adverse health outcomes 

due to irrational prescriptions. 

A good body of evidence supports the aspect as the most important factor of generic 

substitution is the magnitude of saving money (Heikkilä et al., 2007; Fischer and Avorn, 2004). 

The experience of customers about generic medicines is reported to be positively associated with 

their willingness to accept generic substitution (Kobayashi et al., 2011). Patients with chronic 

disease conditions have lower acceptability rates of generic medicine substitution (Chong et al., 

2011). In Portugal, studies had concluded that the endorsement of generic drugs was significantly 

lower for illness labels which were perceived as more serious and that beliefs about efficacy were 

significantly affected by age and level of education (Quintal and Mendes, 2012; Figueiras et al., 

2008).  

In Australia, a very successful project namely The Veterans Medicine Advice and 

Therapeutic Education Services (MATES) has changed the drug utilization patterns 

(https://www.veteransmates.net.au/). Feedback mechanism has been developed for patients and 
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prescribers in MATES. Guidelines for various diseases have also been given to patients as well as 

prescribers. Moreover, Portals have been established for log-in and in this way uniform approach 

of treatment of various health problems have been addressed. It is recommended to develop such 

a useful project in Pakistan also for safe and effective use of medicines at the level of patients as 

well as physicians. 

 

4.5 Limitations and future perspective of study 

Data collection was confined to eight aspects in this study. More aspects could have been 

studied. The data were collected with convenient sampling technique. The data collection should 

be extended to rural population in future. State of mind of the patient while questioning and 

knowledge of patients about medicines has always seen a limitation factor in such studies.  

 

4.6 Conclusion 

Perception of physicians, patients and MS-staff varied with respect to each other. At the 

level of physician, unnecessary, forced, and incentive-triggered prescription was noted. Variation 

in perception of study participants on certain aspects of prescription, effectiveness of medicines 

and price factor was noted. This variation suggested the development of policy guidelines in 

connection with prescribing practices to reduce the cost of drugs. The reduction in the cost of drugs 

can be accomplished by reducing forced prescribing and indirectly reduction in adverse health 

outcome by decreasing the liaison of prescriber and MS staff for price driven un-necessary 

prescribing. To address the issue of availability of drug in the local market and perception of public 

and health care providers on cost and effectiveness of medicines of multinational and local 

companies also needs the development of policy frame work at the level of Federal Government 
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and Drug Regulatory Authority of Pakistan. Fixation of uniform prices of different registered 

brands of drugs for the same generic to reduce the price driven prescriptions as indicated in variant 

perceptions also needs to be addressed at the Government level. Policy also needs to be developed 

to highlight at public level that registered drugs of all the licensed manufacturers are equally 

effective as all the brands of a particular molecule are being manufactured in accordance with 

similar GMP guidelines of the Drug Regulatory Authority of Pakistan.  
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CHAPTER 5 

 Study of the irrational prescription, miscalculated doses and their possible health 

outcome, economic impact and impact of intervention on proper prescribing in selected 

healthcare facility. 

 

5.1 Introduction 

Prescription writing besides professional skills needs updated knowledge. Drugs are 

recommended by the physicians through prescription and it can cause adverse reactions on health 

if not given properly (Carrin, 1987). The findings of the facts of studies given in Chapter 3 and 4 

reflected the chances of irrational prescription in terms of unnecessary, forced and incentive driven 

drug/brand selection. There are several other reasons for irrational prescription. In this regard 

intervention to prescribers and their follow up is important. Results indicate that not all interventions 

give anticipated results due to various barriers. Change can be achieved in steps. On ground, 

practical organizational conditions and behavior of staff is also significant to adopt the 

interventions (Wensing et al., 1998). Various kinds of interventions have shown significant 

improvements. Improvement in prescribing decisions could approach to improvements in patient 

outcomes and healthcare expenditure significantly. Aging population, increase in chronic diseases 

prevalence, flow of information, etc., has increased the requirements of more informed prescribing. 

Educational material effectively have increased compliance with the guidelines (Ostini et al., 

2009).  

To reduce the medication errors computerization can be helpful. Intervention to reduce the 

antibiotic use can decrease the cost of medicine by reducing the antibiotics resistance (Bbosa et 

al., 2014). Educational interventions to general practitioners (GP) have shown improvements in 

their prescribing patterns (Lionis et al., 2014). Our current study was designed to evaluate the 
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possible health outcomes due to irrational prescriptions and subsequent economic impact in 

children. Impact of educational intervention to the physicians in a selected hospital and 

sustainability of the impact of intervention was also studied after two and 15 months of the 

intervention and results documented. Since the appropriate treatment is also dependent on the 

interpretation of instructions given to the patients, particularly regarding the doses and drug 

utilization behavior of patients, the dose interpretation was also studied in this part of the study. 

The reason/rational for selection of children’s were: 

I. Children’s are mostly prescribed the oral liquid medications and respective pharmaceutical 

manufacturers mostly not supply the dose measuring aids in medicine package to cut down 

the cost. Hence, there are more chances of miscalculation of dose. 

II. Adverse effects of dosing errors may impact more to children, this could be captured easily 

in children. 

 

5.2 Materials and Methods 

During the study stated in Chapter 3, a hospital setting in private sector was selected based 

on the friendly behavior of its administrator and the prescribers and their willingness to participate 

in the interventional study. The prescribers of the selected settings were approached and discussed 

the aim of the study, i.e., to assess the prescription errors and effect of educational intervention on 

the prescription errors followed by its evaluation after 2 and 15 months. The prescriptions were 

collected from the multiple prescribers in the hospital and the pre- and post-intervention change in 

the prescription was assessed after 2 and 15 months.  
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 Informed consent 

The aims and objectives of this part of study was explained to the potential study 

participants. An informed consent form was taken from the Physicians before their participation 

in this study.  

 

 Study Design 

Pre-and post-intervention design was followed in this study wherein the prescription errors 

before intervention and 2 and 15 months post intervention errors were noted and compared. 

However, the participating physicians were not informed about the re-evaluation after intervention 

to avoid the bias. 

 

 Study tool 

One hundred prescriptions were taken before the interventions started. Prescription given 

to the children below age of 10 years were included to evaluate the possible health outcome and 

economic impacts as children are mostly prescribed with oral liquids and antibiotics, hence more 

chances of misinterpretation of dose. Adverse effects of dosing errors can impact more to children 

and children cannot properly explain their problem. Therefore, we included the prescriptions of 

children for evaluation of health outcome. 
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 Parameters studied 

Prescriptions were evaluated for mentioning of errors in following parameters.  

1. Age 

2. Gender 

3. Dose 

4. Duration of therapy 

5. Diagnosis 

6. Legibility. 

 

 Intervention 

After collection and evaluation of 100 prescriptions, simple documents regarding standard 

prescription guidelines (www.who.int) were provided to the prescribers participating in the study. 

Furthermore, three discussion sessions were arranged within period of two weeks for the 

prescribers. 

 

 Assessment of effect of intervention and sustainability of impact of intervention 

To assess the effect of intervention, 100 prescriptions were collected again from the same 

prescribers and the prescription parameters given in Section 5.2.4 were compared 2 months after 

intervention. To verify the sustainability of the intervention again the 100 prescriptions form the 

same prescribers were collected after 15 months of the intervention and evaluated for errors. 

 

 Evaluation of health outcome after miscalculated doses 

Since the liquid medicines are prescribed majorly to the children, thus, the chances of 
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miscalculation and misunderstanding of the oral liquid is higher in this population. Dose of the 

five most prescribed medicines to children below age of 10 years was evaluated. In case of a wrong 

dose stated on prescriptions, different possible interpretation for the wrong dose, i.e., considering 

dessertspoonful and/or tablespoonful as teaspoonful or vice versa and the frequency of intake of 

the said medicines were estimated. The possible major health outcome (i.e., secondary diseases) 

was noted with reference to BNF (BNF 2015). Pre-intervention and post intervention health 

outcomes were observed.  

 

 Evaluation of economic impact due to irrational prescription  

Possible economic impact due to irrational prescription and use of the one most prescribed 

oral liquid in children below 10 years was also calculated. Possible treatment cost, average 

diagnostic cost based on average of three renowned laboratories in Lahore-Pakistan, average 

hospital stay cost and deducted per capita income for missed job days, i.e., of father were also 

added in the treatment cost. 

 

5.3 Results 

 Comparative pre- and post-intervention prescription errors 

The most of the prescriptions were correct in terms of age (96%), gender (98%), and 

legibility (99%). While in terms of dose, there were only 38% of prescription found correct. Only 

28% prescriptions stated the correct duration of therapy and 69% gave the diagnosis. After 

intervention correctness of dose, duration of drug use and mentioning of diagnosis was improved 

to 91%, 48% and 96%, respectively (Table 5.1). 
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Table 5.1: Outcome of prescription parameters before and after intervention 

Time 
Correct prescriptions (%) in terms of: 

Age Gender Dose Duration Diagnosis Legibility 

Before 

intervention 

96 98 38 28 69 99 

Intervention after 

2 months  

96 89 91 48 96 100 

intervention after 

15 months 

94 60 87 35 84 100 

 

Study revealed remarkable improvements in prescribing practices. Prescribing is 

continuous phenomenon hence; sustainability of such interventions was also evaluated after 2 and 

15 months. For this purpose, 100 prescriptions were obtained each time and evaluated after 2 and 

15 months. The intervention impact was slightly declined after 15 months however, in comparison 

to the prescriptions before interventions; prescriptions remained improved, as shown in Table 5.1. 

The parameters addressed in interventions related to significant aspects such as dose, duration of 

the prescribed drugs. Age, gender, sex of the patients and legibility of the prescription as well. 

Diagnosis description was also evaluated because the prescribed medicines were related to 

diagnosis which have direct impact on the health of patient and on economic aspects. 

Table 5.2 indicates the impact after two months of interventions and also sustainability of impact 

after one year. Intervention improved the prescribing practice after 2 months and dose mentioning 

was improved from 38% to 91%. Although there was some decline in the sustainability of 

improvements after 15 months. However, still dose information on the prescription was better as 

compared to the pre-intervention prescriptions. Impact of intervention after 2 and 15 months of 

intervention on various prescription parameters has shown improvement with some decline in this 

improvement in some parameters at 15 months as compared to 2month time point.
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Table 5.2: Sustainability of outcome of persecution parameters before and after intervention 

Time Age Gender Dose Duration Diagnosis Legibility 

Before intervention 96% 98% 38% 28% 69% 99% 

Immediately after intervention 96% 89% 91% 48% 96% 100% 

Improvements 

(Immediately after intervention) 

00% NIL 53 % 20% 27% 01% 

Decline 

(Immediately after intervention) 

NIL 9.0% NIL NIL NIL NIL 

After one 15 months of intervention  94% 60% 87% 35% 84% 100% 

Sustained Improvements 

(compared to pre-intervention) 

NIL NIL 15% 07% 15% 01% 

Decline 

(compared to pre-intervention) 

02% 38% NIL NIL NIL NIL 

Sustained Improvements 

(compared to post-intervention) 

NIL NIL NIL NIL NIL 00% 

Decline 

(compared to post-intervention) 

02% 29% 04% 07% 12% 00% 
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 Possible health outcome and economic impacts 

Table 5.3 and 5.4 show the pre-intervention and post intervention possible health outcomes 

and economic impacts. Table 5.5 has the information of overall possible economic impact in case 

of development and reporting of respective adverse effects due to wrong interpretation of the dose 

of cefixime in pre-intervention condition. Economic impacts have been tabulated based on the 

treatment plan usually initiated at the private hospitals. In case of the irrational prescribed dose 

having potential of misinterpretation, the direct cost, diagnostic cost, school missed day costs and 

some other costs were expected to be incurred (given qualitatively as “yes” in the Table 5.3). The 

dose of paracetamol suspension could be interpreted as teaspoonful, desert spoonful or table 

spoonful by the patients due to inappropriate prescribing, lack of proper instructions or patients’ 

own misunderstanding. Same was the case for cefixime, clarithromycin or ibuprofen suspensions. 

This misinterpretation could cause over- or under-dosing and the direct and indirect impact on cost 

of treatment (Table 5.3). In post intervention, the costs due to wrong dose was not expected to be 

incurred. For most of the cases, it was not incurred as the dose was stated correctly thus, it was 

given as nil in Table 5.4.  

For economic impact due to the wrong dose of the highly prescribed medicine, cefixime to 

children below 10 years of age was considered. The cefixime was found to be the most prescribed 

oral liquid in children below 10 year of age in pre-intervention prescriptions. The total possible 

cost of the cefixime (direct, diagnostic, treatment of secondary disease, hospital stay, on job missed 

days of attendant) was found to be PKR 412,545.64. 
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Table 5.3: Pre-intervention analysis of wrong dose of top five prescribed drug molecules to children below 10 years and 

possible health outcome and possible economic impact. 

Paracetamol 120mg/5ml prescribed to 28.57% children below age of 10 years in wrong dose before intervention.  

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Major possible health 

outcomes of higher dose 

(Ref: BNF) 

Economic impact 

 

I 

Tea 

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 

Direct 

Drug 

cost 

Diagnostic 

cost 

 

School 

missed 

Days 

Misc. 

 

6 

3 

5 

1+1+1 120mg  

(MNE) 

240mg 

(MNE) 

360mg 

(MNE) 

Hepatic necrosis 

Renal necrosis 

Yes Yes Yes Yes 

10 2+2+2 240mg 

MNE 

480mg 

MNE 

720mg 

MNE 

Hepatic necrosis 

Renal necrosis 

Yes Yes Yes Yes 

Cefixime 100mg/5ml prescribed to 42.86 % children below age of 10 years in wrong dose before intervention  

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Three possible health 

outcomes of higher dose 

(Ref: BNF) 

Economic impact 

I 

Tea 

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 

Direct 

Drug 

cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

6,5 2+0+2 200mg 

M&E 

400mg 

M&E 

600mg 

M&E 

Anaphylaxis, Diarrhea 

Colitis,  

Yes Yes Yes Yes 

3 

 

 

1+0+1 100mg 

M&E 

200mg 

M&E 

300mg 

M&E 

Anaphylaxis, Diarrhea 

Colitis,  

Yes Yes Yes Yes 

1 1 100mg 

One time 

200mg 

One 

time 

300mg 

One 

time 

Anaphylaxis, Diarrhea 

Colitis,  

Yes Yes Yes Yes 

9 

6 

1+1+1 

 

100mg 

MNE 

200mg 

MNE 

300mg 

MNE 

Anaphylaxis, Diarrhea 

Colitis, 

Yes Yes Yes Yes 
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Table 5.3: Continued…  

Ibuprofen 100 mg/5ml prescribed to 28.57% children below age of 10 years in wrong dose before intervention.  

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Major possible health 

outcomes of higher dose 

(Ref: BNF) 

Economic impact 

I 

Tea 

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 

Direct 

Drug 

cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

3 

8 

9 

6 

1+1+1 100mg 

MNE 

200mg 

MNE 

300 mg 

MNE 

Nausea, vomiting, 

epigastric pain,  

Tinnitus. 

Yes Yes Yes Yes 

Clarithromycin 125mg/5ml  prescribed to 28.57% children below age of 10 years in wrong dose before intervention 

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Major possible health 

outcomes of higher dose 

(Ref: BNF) 

Economic impact 

I 

Tea 

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 
Direct 

Drug 

cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

6 

7 

1+0+1 125mg 

 

250mg 

 

350mg 

 

Nausea, vomiting, colitis, 

dyspepsia, convulsions, 

QT-prolongation. 

Yes Yes Yes Yes 

3 1+1+1 125mg 

 

250mg 

 

350mg 

 

Nausea, vomiting, colitis, 

dyspepsia, convulsions, 

QT-prolongation. 

Yes Yes Yes Yes 
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Table 5.3: Continued…  

Salbutamol 1mg/5ml prescribed to 11.76% children below age of 10 years in wrong dose before intervention.  

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Three possible health 

outcomes of higher dose 

(Ref: BNF) 

Economic impact 

I 

Teaspoo

n 

II 

Desert 

spoon 

III 

Table 

spoon 

Direct 

Drug 

cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

1 1/2 +1/2+1/2    Unlicensed for child under 

two years.  

Yes Yes NA Yes 

5 1+1+1 1mg 

 

2 mg 

 

3 mg 

 

Palpitation, arrhythmias, 

Myocardial ischemia, 

hypotension, collapse. 

Yes Yes Yes Yes 
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Table 5.4: Post intervention analysis of dose of same prescribed molecules (pre-intervention) to children below age of 10 years 

to evaluate the possible health outcome and economic impact. 

Paracetamol 120mg/5ml prescribed to 61.54% children below age of 10 years in wrong dose before intervention.  

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Three possible 

health outcomes 

of higher dose 

(Ref: BNF) 

Economic impact 

I 

Tea-

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 

Direct 

Drug cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

2,6,45,3

,3,4,3. 

1 teaspoon 

MNE 

120mg  

 

NIL NIL Drug prescribed in 

required dose.  

NIL NIL NIL NIL 

Cefixime 100mg/5ml prescribed to 42.86 % children below age of 10 years in wrong dose before intervention  

Age 

(yrs) 

 

Dose 

prescribed 

Interpretation 

(If used…) 

Three possible 

health outcomes 

of higher dose 

(Ref: BNF) 

Economic impact 

Direct 

Drug cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

I 

Tea-

spoon 

II 

Desert 

spoon 

III 

Table 

spoon 

2,6,5,3,

3,4 

1 teaspoon 

single dose 

100mg 

once 

NIL NIL As per weight of 

patient and 

indication dose was 

correct. 

NIL NIL NIL NIL 
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Table 5.4: Continued… 

Clarithromycin 125mg/5ml prescribed to 28.57% children below age of 10 years in wrong dose before intervention 

Age 

(yrs) 

Dose 

prescribed 

Interpretation 

(If used…) 

Three possible 

health outcomes of 

higher dose 

(Ref: BNF) 

Economic impact 

Direct Drug 

cost 

Diagnostic 

cost 

School 

missed 

Days 

Misc. 

I 

Tea-

spoon 

II 

desert 

spoon  

III 

Table 

spoon 

6 

3 

1 teaspoon  

1+1+1 

125mg 

 

NIL NIL Nausea, vomiting, 

colitis, dyspepsia, 

convulsions and 

QT-prolongation 

due to extra dose. 

Yes Yes Yes Yes 
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Table 5.5: Cost Analysis (PKR) due to possible adverse health outcome of pre-intervention irrational prescribing of cefixime 

Disease No. of 

possible 

patients 

L
a
b

o
ra

to
ry

 

te
st

  

M
o
st

ly
 

co
n

d
u

ct
ed

 

C
o
st

 

L
a
b

-I
 

C
o
st

 

L
a
b

-I
I 

C
o
st

 

L
a
b

-I
II

 

A
v
er

a
g
e 

T
o
ta

l 
co

st
 

T
o
ta

l 
C

o
st

 

H
o
sp

it
a
l 

S
ta

y
  

C
o
st

 

H
o
sp

-I
 

C
o
st

 

H
o
sp

-I
I 

C
o
st

 

H
o
sp

-I
II

 

A
v
er

a
g
e 

T
o
ta

l 
co

st
 

T
o
ta

l 
C

o
st

 

G
ra

n
d

 

T
o
ta

l 

Anaphylaxis 6 CBC 

CRP 

Serum 

Electrolyte 

LFT 

RFT 

600 

800 

900 

1200 

1000 

750 

1550 

1550 

1650 

1650 

700 

1400 

1450 

1630 

1250 

683 

1250 

1300 

1493 

1427 

36918 1 x 6 

06 days 

5000 8000 15000 12666 76000 112918 

Diarrhea 6 CBC 

CRP 

Serum 

electrolyte 

Blood 

Culture 

LFT 

RFT 

ESR 

Stool test 

600 

800 

900 

1800 

1200 

1000 

250 

350 

750 

1550 

1550 

2400 

1650 

1650 

305 

800 

700 

1400 

1450 

1800 

1630 

1250 

310 

390 

683 

1250 

1300 

2000 

1493 

1427 

288 

513 

53427 6x3 

18 days 

5000 8000 15000 12666 227988 281415 

Colitis 6 CBC 

Stool test 

ESR 

600 

350 

250 

750 

800 

305 

700 

390 

310 

683 

513 

288 

8904 NIL NIL NIL NIL NIL NIL 8904 

Disease No. of 

possible 

patients 

 

Direct medicine cost 

 

Miscellaneous expenses 

 

  Dru

g-I 

Drug

-II 

Drug-

III 

Drug-

IV 

Drug-

V 

Total No. of work days 

missed 

(Attendant) 

Loss of 

salary based 

on per capita 

income 

School 

Going 

patient 

School days 

missed including 

two rest days 

 

Anaphylaxis 6 54 180 1530   1764 6 981.66 4 12 2745.66 

Diarrhea 6 90 360 720 960 318 2448 18 2944.98 4 20 5392.98 

Colitis 6 720 450    1170 NIL NIL 4 8 1170 

GRAND TOTAL (PKR) 412545.64 
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5.4 Discussion 

A private hospital at Lahore was selected for assessment of the irrational prescription and 

effect of educational intervention on the improvement and sustainability of improvement on 

irrational prescription. Management of the hospital was cooperative and friendly which allowed to 

undertake this study. The aim, purpose and the way of the study were explained to the physicians 

to be involved in the study. An informed consent was obtained. Current study designed on before 

after plan. The 100 prescriptions of a healthcare facility were evaluated for study parameters. 

Subsequently interventions were done to the prescribers and 100 prescriptions after interventions 

were again evaluated. 

Prescription errors were noted particularly in the dose, duration and diagnosis of the 

disease, which necessitated undertaking of an intervention. The improvement in the prescription 

was noted immediately after 2 months of intervention and then, later 15 months after intervention 

to examine the sustainability of the improvement. Though the reported protocols for the evaluation 

of the effect of intervention after specific time point, yet the hospital administration allowed for 

the above assessment after the said intervals. This study revealed that intervention improved the 

prescribing patterns, however after 15 months there was some decline in the improvements already 

made, might be due to a lack of recall issue. Thus, periodic interventions should be made regularly. 

WHO has given twelve core interventions to promote the rational use of medicines (WHO, 2000). 

Earlier studies have also suggested the interventions leading to cost effectiveness should be 

implemented nationwide (Soleymani et al., 2012). Possible health outcomes and economic impact 

due to irrational prescription/use of drugs have been assessed in the study. Before intervention; 

PKR 412,545.64 was calculated overall possible impact due to irrational prescription and use of 

cefixime in children below 10 years of age. BNF indicates the major ailments after higher dose 
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(BNF 2015). Considering these ailments as a result of higher dose prescribed, the economic impact 

was computed. It is expected that the computed impact was, however, far less than original cost 

because the final health outcome varied from patient to patient and the reporting for treatment in 

case of secondary disease due to irrational prescription by the attendants of respective patients and 

treatment strategy also hampering the computation of real cost. As per WHO, rationale prescribing 

is situation in which patient receives medications appropriate to their clinical needs including 

dosing to meet their individual requirements for sufficient length of time with the lowest cost. 

Prescribing is complex process and it requires monitoring and continuation (www.who.int.org). 

Interventions have been proved to be successful with reference to the present study, however, this 

improvement was found declined after 15 months of intervention in the present study, in line with 

the previous report observing a time-based decline of effectiveness of intervention. (Davey et al., 

2013). This warrants the implementation of continuous updating of prescribers for rational 

prescription. Interventions should include practical workshops, training of all parties (supervisors, 

physicians and patients) improved regulatory mechanism and availability of assured quality 

medicine. A gap between knowledge and actual practice on the above three regulatory levels, 

should be noted in intervention design (Yousefi et al., 2012). Interventions for health providers 

and on job training required for the awareness of irrational use of drugs (Laing et al., 2001). 

Effectiveness of different type of interventions are assessed through different studies. 

Results indicated that not all interventions give anticipated results due to various barriers (Wensing 

et al., 1998). Introduction of clinical guidelines in daily practice is significant. Initiatives required 

by comprehensive approaches at the level of doctor, team practice, hospital etc. Furthermore, it is 

assumed that multifaceted interventions have more effectiveness than the single intervention; 

however, this hypothesis is yet required to be tested. but Persuasive intervention work slowly than 
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restrictive intervention (Davey et al., 2013). Computerization is a type of restrictive intervention, 

thus placement of computerized system in hospital information system, could permanently 

facilitate the rational prescription to support in decision making. Computerization intervention has 

reported to improve the situation of irrational prescription (Teich et al., 2000). For future 

prospective, effectiveness and cost effectiveness of such intervention programs have also been 

suggested (Nilsson et al., 2001). The availability and economic value of the drug was also needs 

to be focused (Buhrich et al., 2000a). The more effective programs at the level of postgraduate 

education in connection with guidelines for prophylaxis and basic principles of infectious disease 

and antimicrobial pharmacology have also already been recommended (Maki and Schuna, 1978).  

 

5.5 Limitation of the study and future prospective 

The study was confined only to the prescription errors related to age, gender, dose, 

diagnosis and duration of treatment and legibility of prescription as a result of irrational 

prescription. This study was carried out in a private hospital. Though economic impact is based on 

the worst scenario of development of secondary disease due to over dose of cefixime prescribed 

to children below 10 years of age and also on its 100% reporting for treatment. The expenditure 

calculated in this study might be far less than the real cost spent. Expenditure has been calculated 

after consultation of physicians dealing the child patients, however treatment plan varied in patient 

to patient depending upon the severity of the disease, conditions of child and response to the 

treatment. Furthermore, system of reporting adverse drug reactions (ADRs) is very new in Pakistan 

and ADRs are not reported and thus the expenditures as result of irrational prescription could not 

be calculated or included. The study could be extended to different public sector hospitals for more 

data and generalizable inference to have a comprehensive data for effective intervention.  
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5.6 Conclusion 

Irrational prescribing of medicines in child patient was noted. Extra expenditure were 

required to treat the adverse health outcome due to irrational prescribing. This study had given 

general picture of the irrational dose of one drug to children below 10 years in the study hospital 

which could also be practiced in the other hospitals and other patient populations as well. It 

reflected that major health expenditure may be spent on the irrational prescriptions and misuse of 

drugs, which is not documented. It is recommended to develop the strong pharmacovigilance 

mechanism and proper documentation of adverse drug induced health outcomes and economic 

burden due to irrational use of drugs.  
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CHAPTER 6 

 Inappropriateness of medication use by the patients and associated health risks 

 

6.1 Introduction 

Notwithstanding the importance of essential medicines at healthcare level, rational use of 

drugs is need of the hour worldwide where, as indicated in Sections 1.4 and 1.6 more than half 

medicines are inappropriately prescribed or dispensed and half of the consumers use the medicine 

inappropriately (WHO, 2002). Self-medication, non-compliance, not sticking to prescribers 

guidelines, unsafe and overuse of medicines are some of the determinants of inappropriate 

medication use by the consumers (Hardon et al., 2004). Essential drug list and standard treatment 

guidelines haven’t been systematically evaluated up till now. Studies are mostly focused on the 

prescribers in public health set up and overlooked inappropriate drug use at community level. Most 

of the research needed to be done on socio-cultural factors influencing the impact of drug use from 

the use perspective (Le Grand et al., 1999).  Medication errors held by the patient/ caregiver have 

been reported in literature (Shah and Barker, 2009; Crouch et al., 2009).  

A study reported 41% medication errors based on dosing where counseling provided by 

the healthcare professionals and provision of dosing tools were in the package helpful in reducing 

the dosing errors (Yin et al., 2014). Dosing tools for measuring and administration of liquid doses 

to patients have been available in dosage packages in several countries. However, in Pakistan, few 

manufacturers have been confined up till now to provide the measuring tools for re-constitution. 

One of the major factors leading to incorrect use of medicines might be the low literacy of the 

patient/ patient attendants (Wolf et al., 2006). Other factors include polypharmacy, co-morbidities, 

and age related physiological changes that hamper the patient understanding of the drug use 

(Fialová and Onder, 2009). Among other major determinants of irrational drug use, self-
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prescribing of the prescription drugs such as antibiotics cannot be neglected and should be 

discouraged to reduce both the health and cost burden on the patient and optimize the drug use in 

the community (Saleem et al., 2016).  

A study showed that 43% of the population practiced self-medication where 70% stopped 

using medicine after disappearance of symptoms (Abdo-Rabbo et al., 2009). Patient information, 

improved drug packaging and labeling, updated knowledge of the pharmacy staff and appropriate 

communication between the patient and healthcare practitioners are the factors that can effectively 

control medication mismanagement and out-of-pocket expenditures of the patient (Anderson). 

Marked changes in drug utilization patterns have been observed by using computers which in turn reduced 

the patient charges (Teich et al., 2000). To the best of our knowledge, no study regarding 

appropriateness of medication use has been previously performed in Pakistan. Therefore, this part 

of study was aimed to evaluate medication usage patterns and medication appropriateness among 

individuals belonging to different regions of Pakistan. The objectives of this portion of study were 

the evaluation of medication use pattern, purchase of medication course, medication storage and 

disposal practices and development of secondary disease after medication misuse. The second 

objective was collection of demographic data. 

 

6.2 Materials and methods 

 Study design 

A cross-sectional questionnaire based study was carried out from March 2015-January 

2016 to investigate the patterns of drug use among the general population of Pakistan. 
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 Study participants 

A sample size of n=385 was calculated using Raosoft with 95% confidence interval and 

5% margin of error keeping in view the total population of Pakistan ("Population Census | Pakistan 

Bureau of Statistics,"). An additional 6.0% sample size was added to compensate for 

errors/partially filled/unfilled questionnaires. Therefore, a final sample size (n) of 410 was taken 

for the study. The study population was selected via non-probability convenient sampling approach 

from the health care facilities and subsequently drug utilization practices were evaluated at the 

home of respective study population through questionnaire. 

 

 Inclusion and exclusion criteria 

Conscious, mentally stable male or female patients were included in the study. Immigrants 

from other countries and mentally unstable patients were excluded from the study.  

 

 Informed Consent 

The aim and objectives of this part of study was explained to the study participants and 

informed consent was obtained from participants of study.  

 

 Data collection tool and administration 

A comprehensive questionnaire was designed after extensive literature review. The content 

validation and face validation of the questionnaire was performed by two experts i.e. NIB & KH 

from University of the Punjab, Lahore, Pakistan who were experienced in conducting quantitative 

studies especially in the areas of medication use, pharmacy practice and pharmaceutical policy. 

The questionnaire was then up-graded and improved according to the propositions and remarks 
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received. The questionnaire comprise major sections: (a) Medication use patterns of the population 

(b) Medication storage and disposal practices (c) Development of secondary disease after 

medication use d) Economic impact resulting from secondary disease (The questionnaire has been 

given in Annexure A-IV). Collection of demographic data was secondary objective. The study was 

conducted in four provinces (Punjab, Sindh, Baluchistan and Khyber Pakhtunkhwa) and 

Islamabad, capital territory of Pakistan. Questionnaires were filled under the supervision of trained 

pharmacists from University of the Punjab, Lahore, Pakistan. The study population was told about 

objectives of the study in the beginning and was counseled by the pharmacists about appropriate 

use of the drugs at the end.  

 

 Data collection 

Pharm D fourth and final year students from universities in provinces were trained for data 

collection. Data collected as given in Section 6.2.5.  

 

 Evaluation of economic impact resulting from secondary disease. 

Direct questions were asked from the patients recruited for this study on development of 

secondary disease after use of medications. Expenses of treatment on secondary ailment including 

indirect expenses were also assessed by direct questioning to the patients. Average per patient 

expenses of all study participants and per patient expenses of reporting participants were 

calculated. 
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6.3 Results 

Table 6.1 depicts the knowledge and perception of the population and the medication use 

patterns. On the basis responding population to respective query options, 55.2% of population 

belonging to Punjab region were of the view that medicine should be taken with bottle cap.  The 

population of Islamabad agreed with the use of spoon as mode of taking medicine, yielding 

significant results. The 60.7% of responding individuals from Punjab had idea of using boiled 

cooled water as a reconstitution liquid whereas 53% were of the view to use very hot water to 

reconstitute powder for suspensions. User of milk as reconstitution medium mainly belong to 

Punjab (47.2%) and Sindh region (22.6 %), respectively. Overriding approach of overall study 

population was to use very hot water for reconstitution (36.3%). To the query option of using line 

of bottle to make reconstitution suspensions, more than half (58.8%) of the respondents were from 

Punjab whereas response of Sindh and Islamabad was better (17.6% and 13.7%, respectively) as 

compared to KPK and Baluchistan (5.9% and 3.9% respectively). Overall (n=410) poor practice 

of making reconstitution suspensions by mere estimation was being followed (69.5%). 

Surprisingly, 71.4% of respective answering participants from Punjab had practice of using 

leftover drugs for other indications and many of them stored (50.5%) for future use or had given 

to others (60%). Many individuals from Sindh disposed of the leftover drugs (25.3%). Study 

participants used medication mostly on the advice of doctor (46.6%), however marked number 

also consider the advice of relatives (37.6%). The practices of drug disposal and medication usage 

are shown in Table 6.1. 

The storage practices and knowledge of measuring volumes as basic spoonful are shown 

in the Table 6.2. The 64.4% of all the participants did not purchase the full course of medicine and 
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among them majority of the population was from Punjab (56.4%) and Sindh (21.2%). In contrast 

majority of people from Islamabad took the full course of prescribed medicines. 

 

Table 6.1: Knowledge and medications use and dispose of the leftover drugs 

Parameter Punjab Sindh KPK Baluchistan Islamabad 

Overall 

population 

response 

(n=410) 

Mode of taking 

medicine 

     
 

With bottle 18 (66.7) 4 (14.8) 3 (11.1) 1 (3.7) 1 (3.7) 27 (6.6) 

With bottle cap 190 

(55.2) 

75 

(21.8) 

52 (15.1) 24 (7) 3 (0.9) 344 (83.9) 

Spoon  18 (46.2) 5 (12.8) 3 (7.7) 4 (10.3) 9 (23.1) 39 (9.5) 

Reconstitution 

liquid 

     
 

Plain water  31 (56.4) 10 

(18.2) 

10 (18.2) 3 (5.5) 1 (1.8) 55 (13.4) 

Boiled cooled 

water 

74 (60.7) 20 

(16.4) 

9 (7.4) 8 (6.6) 11 (9) 122 (29.8) 

Very hot water  79 (53) 35 

(23.5) 

22 (14.8) 12 (8.1) 1 (0.7) 149 (36.3) 

Mineral water 6 (54.5) 2 (18.2) 2 (18.2) 1(9.1) 0 (0) 11 (2.7) 

Juice 11 (55) 5 (25) 4 (20) 0 (0) 0 (0) 20 (4.9) 

Milk 25 (47.2) 12 

(22.6) 

11 (20.8) 5 (9.4) 0 (0) 53 (12.9) 

Making of 

suspension 

     
 

Up to line of 

bottle 

30 (58.8) 9 (17.6) 3 (5.9) 2 (3.9) 7 (13.7) 51 (12.4) 

 

By estimate  160 

(56.1) 

54 

(18.9) 

46 (16.1) 22 (7.7) 3 (1.1) 285 (69.5) 

Others 36 (48.6) 21 

(28.4) 

9 (12.2) 5 (6.8) 3 (4.1) 74(18.0) 
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Table 6.1: Continued… 

Parameter Punjab Sindh KPK Baluchistan Islamabad 

Overall 

population 

response 

(n=410) 

Handling of 

leftover drugs 

      

Waste 50 (60.2) 21 

(25.3) 

7 (8.4) 3 (3.6) 2 (2.4) 83 (20.2) 

Store for future 

use 

52 (50.5) 17 

(16.5) 

16 (15.5) 9 (8.7) 9 (8.7) 103 (25.1) 

Given to others 18 (60) 6 (20) 4 (13.3) 1 (3.3) 1 (3.3) 30 (7.3) 

Use for other 

indication 

10 (71.4) 3 (21.4) 0 (0) 0 (0) 1 (7.1) 14 (3.4) 

Others 96 (53.3) 37 

(20.6) 

31 (17.2) 16 (8.9) 0 (0) 180 (43.9) 

Medicine used 

on instruction 

of: 

      

Doctor 100 

(52.4) 

40 

(20.9) 

23 (12) 17 (8.9) 11 (5.8) 191 (46.6) 

Pharmacist 13 (54.2) 4 (16.7) 4 (16.7) 3 (12.5) 0 (0) 24 (5.9) 

Relative 93 (60.4) 30 

(19.5) 

23 (14.9) 6 (3.9) 2 (1.3) 154 (37.6) 

Friend 4 (66.7) 2 (33.3) 0 (0) 0 (0) 0 (0) 6 (1.5) 

Others 16 (45.7) 8 (22.9) 8 (22.9) 3 (8.6) 0 (0) 35 (8.5) 

Disposal of 

remaining 

drug 

     
 

Thrown away  208 

(55.9) 

80 

(21.5) 

57 (15.3) 25 (6.7) 2 (0.5) 372 (90.7) 

Thrown in 

street  

10 (58.8) 4 (23.5) 1 (5.9) 2 (11.8) 0 (0) 17 (4.1) 

Dust bin 7 (100) 0 (0) 0 (0) 0 (0) 0 (0) 7 (1.7) 

Wasted in  

kitchen trash  

0 (0) 0 (0) 0 (0) 2 (16.7) 10 (83.3) 12 (2.9) 

Others 1 (50) 0 (0) 0 (0) 0 (0) 1 (50) 2 (0.5) 

 

The 62.4% population had frequent practices of storing medicine in fridge and 54.4% used 

deep freezer to store medicines. From the Individuals from Islamabad only 1.8% used to store their 

medicines in deep freezer, in divergence to Punjab (55.2%) and Sindh (20.2%). Majority (44.4%) 
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of Punjab population did not know about the storage conditions of the medicine followed by Sindh 

and KPK (22.2% each). People belonging to Punjab had idea of medicine storage temperature 

(57.3 %) while many (55.2 %) did not know about it. The people from Sindh were aware of storage 

practices while those from Baluchistan and KPK did not have basic idea of medication storage 

temperature as indicated in Table 6.2. 

The 36.3 % study participants considered 10ml equal to one teaspoonful and 26.3% 

contemplated even 15 ml equal to one tea spoonful. Islamabad population had better understanding 

of the measuring tools and only 2% and 1.9% individuals had wrong perception as compared to 

other provinces. 
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Table 6.2: Knowledge about storage and measuring volumes 

Parameter Punjab Sindh KPK Baluchistan Islamabad 
Overall population 

response (n=410) 

Purchase full course of 

medicine 

     
 

Yes 41 (53.9) 14 (18.4) 5 (6.6) 6 (7.9) 10 (13.2) 76 (18.5) 

No 149 (56.4) 56 (21.2) 38 (14.4) 19 (7.2) 2 (0.8) 264(64.4) 

Don’t know 36 (51.4) 14 (20) 15 (21.4) 4 (5.7) 1 (1.4) 70 (17.1) 

Storage of medicine in fridge       
 

Yes 143 (59.9) 52 (20.3) 38 (14.8) 19 (7.4) 4 (1.6) 256 (62.4) 

No 79 (54.5) 30 (20.7) 18 (12.4) 9 (6.2) 9 (6.2) 145 (35.4) 

Don’t know 4 (44.4) 2 (22.2) 2 (22.2) 1 (11.1) 0 (0) 9 (2.2) 

Storage of medicine in deep 

freezer 

     
 

Yes 123 (55.2) 45 (20.2) 34 (15.2) 17 (7.6) 4 (1.8) 223(54.4) 

No 89 (57.8) 32 (20.8) 18 (11.7) 7 (4.5) 8 (5.2) 154 (37.6) 

Don’t know 14 (42.4) 7 (21.2) 6 (18.2) 5 (15.2) 1 (3) 33 (8.0) 

Knowledge of 5 ml as 

teaspoon 

     
 

Yes 166 (55.3) 61 (20.3) 45 (15) 17 (5.7) 11 (3.7) 300 (73.2) 

No 26 (57.8) 6 (13.3) 8 (17.8) 3 (6.7) 2 (4.4) 45 (11.0) 

Don’t know 34 (52.3) 17 (26.2) 5 (7.7) 9 (13.8) 0 (0) 65 (15.9) 

consideration of 10 ml as 

teaspoon 

      

Yes 78 (52.7) 28 (18.3) 25 (16.9) 15 (10.1) 3 (2) 149 (36.3) 

No 110 (57.9) 38 (20) 27 (14.2) 5 (2.6) 10 (5.3) 190 (46.3) 

Don’t know 38 (53.5) 18 (25.4) 6 (8.5) 9 (12.7) 0 (0) 71 (17.3) 
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Table 6.2: Continued… 

Parameter Punjab Sindh KPK Baluchistan Islamabad 
Overall population 

response (n=410) 

consideration of 15 ml as 

teaspoon 

      

Yes 59 (54.6) 21 (19.4) 14 (13) 12 (11.1) 2 (1.9) 108 (26.3) 

No 129 (55.8) 44 (19) 39 (16.9) 8 (3.5) 11 (4.8) 231 (56.3) 

Don’t know 38 (53.5) 19 (26.8) 5 (7.0) 9 (12.7) 0 (0) 71 (17.3) 

Medicine storage at proper 

temperature  

     
 

Yes 188 (57.3) 66 (20.1) 44 (13.4) 18 (5.5) 12 (3.7) 328 (80.0) 

No 22 (41.5) 10 (18.9) 11 (20.8) 9 (17) 1 (1.9) 53 (12.9) 

Don’t know 16 (55.2) 8 (27.6) 3 (10.3) 2 (6.9) 0 (0) 29 (7.1) 

Take tablets with       

water 192(59.8) 60(18.6) 43(13.9) 15(4.6) 11(3.4) 321(78.2) 

milk 19(35.1) 12(22.2) 10(18.5) 11(20.3) 2(3.7) 54(13.1) 

juice 5(45.4) 3(27.2) 2 (18.1) 1(9.0) 0(0) 11(2.6) 

Don’t know 10(41.6) 9(37.5) 3(12.5) 2(8.3) 0(0) 24(5.8) 

Take one dose of multiple 

tablets 

      

All at once 178 (59.3) 56(18.6) 39(13) 17(5.6) 10(3.3) 300(73.1) 

With some time space 25(36.7) 18(26.4) 13(19.1) 9(13.2) 3(4.4) 68(16.5) 

Don’t know 23(54.7) 10(23.8) 6(14.2) 3(7.1) 0(0) 42(10.2) 
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Table 6.3 demonstrates the development of secondary disease reported by study 

participants after inappropriate medication use. The results indicated that 55.7% of Punjab and 

16% of KPK population believed that inappropriate medication use leads to development of other 

ailments whereas majority of study participants from Sindh (26.7%) and Baluchistan region 

(10.0%) did not know about it. The people belonging to Islamabad were of the view that 

inappropriate medication use does not lead to development of secondary ailments as shown in 

Table 6.3. Total direct and indirect expenses due to secondary ailment after use of drugs was 

calculated by direct questioning to study participants and found PKR 380113. Expenses per study 

participant was PKR 927.10 (Table 6.4). 

Table 6.3: Development of secondary disease due to inappropriate medication use 

according to the perception of patients 

Parameter Punjab Sindh KPK Baluchistan Islamabad Overall 

population 

response 

(n=410) 

Secondary 

disease due to 

inappropriate 

medication use  

      

Yes 73 (55.7) 26 (19.8) 21 (16.0) 10 (7.6) 1 (0.8) 131 (32) 

No 137 (55.0) 50 (20.1) 34 (13.7) 16 (6.4) 12 (4.8) 249 (60.7) 

Don’t know 16 (53.3) 8 (26.7) 3 (10.0) 3 (10.0) 0 (0) 30 (7.3) 
 

Table 6.4: Total expenses due to development of secondary disease after use of prescribed 

drugs according to the perception of patients 

Nature of 

expenses 

Medical 

Expenses 

Hospital 

Expense 

Absence 

from Duty 

Expense 

Diagnostic 

test 

Expense 

Other 

Expenses 

TOTAL 

Total 

Expenses 

46728 59329 3450 47450 223156 380113 

Expenses 

per patient 

113.97 144.70 8.41 115.73 544.28 927.10 
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The Figure 6.1 shows the socio economics status of the Pakistani population. The majority 

of the population, according to the survey belonged to either lower middle or desperately poor 

class. Since the treatment cost has to be paid from the patients’ pockets, the treatment cost itself is 

difficult to pay, let alone the payment of the cost on the secondary treatment. 

 

Figure 6.1: Socio-economic status of Pakistanis (Economic survey of Pakistan, 2015) 

 

6.4 Discussion 

The results of the current study indicated that majority of population belonging to different 

regions of Pakistan had poor knowledge regarding appropriate medication use. More than half 

(55.2%) of the people belonging to Punjab region measured/used liquid medicines with bottle caps. 

The knowledge of reconstitution of suspension was poor among the study population. Dry powder 

to be reconstituted with water are usually antibiotics. Use of bottle caps or the misinterpretation 

about spoon may lead to administration of sub-therapeutic or excessive dose to the patients. This 

may cause chances of antibiotics resistance or more side effects. Substantial number of study 

participants, i.e., 69.8% reported milk as reconstitution medium may cause incompatibility issues 
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with antibiotics. Very hot water may cause certain stability issues for drug. All of above factors 

may attribute to adverse effects and increased treatment cost. The participants reported purchase 

of medications for a duration lesser than the prescribed or standard treatment duration. Therefore, 

they may be prone to stop drug intake after symptomatic relief. Such practices may lead to 

recurrence of disease and microbial resistance or longer treatment leading to increase in cost of 

treatment. The finding of study regarding reconstitution indicated the strong need of patient’s 

education to minimize the hazards associated with inappropriate medication usage (Ikeda, 2014). 

In Pakistan, the system of healthcare is not well developed in terms of availability qualified staff 

at the drug stores and community pharmacy. Patients are dealt by the sales person who hardly 

know good deal of the medicines and there use. Therefore sale of medicines must be ensured in 

the supervision of a qualified pharmacist to optimize the drug use (Hussain and Ibrahim, 2011) as 

the drug sale rules dictate (DRAP Act 2012). This study also indicated that unused medicine 

storage practices were common among the study population and sharing of medicines with others 

was reported. A study from Sudan reported 55% re-use of previously stored drugs, 46.9% self-

medication habits probably due to easy availability of leftover medicines at home, 59.3% sharing 

of drugs among family members and 71.2% non-compliance to prescribed medicine among the 

patients. (Yousif, 2002). Such inappropriate use of medicine can lead to hazardous health 

outcomes and frequent hospital admissions as a result of secondary ailments associated with 

improper use of drugs (Sehgal et al., 2013). Thus, educational intervention for health professional 

in addition to patient awareness would be effective in reducing excessive use of antibiotics, doctor 

patient communication could help in reducing over use of the drugs. Belongia and Schwartz (1998) 

believe that physicians should be convinced that patients’ satisfaction is based on communication 

more than prescription. 
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Inappropriate medication use can also pose major economic burden to the patient along with 

poor health outcomes (Ladd et al., 2014). The results of current study further indicated poor 

knowledge regarding storage of medicine where many had idea of storing medicine in refrigerator 

or deep freezers, irrespective of pharmaceutical storage temperature requirements. A study from 

Ireland showed that 90% of population stored unused medicine at home and 75% disposed the 

remaining medicine if adequately counseled, highlighting the role of healthcare practitioners 

regarding public education for rational use of drugs (Vellinga et al., 2014).  The current study also 

indicated poor pharmaceutical disposal practices among the study population. Standard medicine 

waste management policies along with collaborative efforts of pharmacists and other healthcare 

professionals to educate patients can meet the knowledge gaps of public regarding  medicine 

storage and disposal (Bashaar et al., 2017). Some of the predictors for inappropriate use of drugs 

among the individuals involve poor clinical practices, self-medication habits and socio-economic 

factors (Fialová et al., 2005).  

The improvement in the drug use by the patient can be made through close monitoring of 

patient profiles, taking follow up, assessing appropriateness of drug for indication and considering 

other patient and drug related factors to prevent health hazards to the patient (Scott et al., 2015). 

Medication management on behalf of the user must be evaluated by the healthcare practitioners in 

terms of expired medications, duplicate generics and non-compliance (Sorensen et al., 2006). 

Trained staff along with qualified pharmacists at drug stores can help patients to better understand 

the usage and storage conditions of the medicine leading to patient safety and improvement of 

healthcare in the community (Haynes et al., 2012). Therefore, prescribers’ education, patient 

education, regulatory controls on easy access to medicine, information campaigns for the public 
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and media awareness programs can help to reduce the un-necessary and inappropriate use of drugs 

among the population (Lowe, 2017).  

In this study 27.3% patients were of the view that they had adverse health outcome after 

using prescribed drug. Total expenses due to secondary disease were PKR 380113 as reported by 

the study participants based on direct reported cost. Economic impacts were also evaluated with 

respect to hospital cost, cost due to missing days from duty, medicine and diagnostic costs and any 

miscellaneous expenses. Average per patient expense PKR 927.10 of the study population and 

PKR 3393.86 was the average expense of the patients who reported secondary disease due to the 

use of medicine. Patient’s knowledge about the secondary disease was limited.  

These calculations were based on the response rate. However, it is evident that number of 

patients may have not reported or disclosed the secondary disease or the exact expenses on their 

treatment. This study also suggests proper pharmacovigilance at the level of both Provincial 

Governments and Federal Government. It had been recommended to establish the international 

resource center for drug use interventions for more technical support (Le Grand et al, 1999). 

 

6.5 Limitations and future prospective 

The study had a few limitations. Firstly, inability to validate the answers of study 

participants due to subjective nature of the questionnaire, as respondents might underestimate the 

value of correct medication usage. The cross sectional nature of the study is subjected to recall 

bias on behalf of the respondents. There is need to evaluate the effect of use of milk and very hot 

water as reconstitution media on different drug suspensions to be re-constituted with water. In 

future the current study can help Government healthcare officials and policy makers to strategize 

and implement rational use of drugs in the country. It further highlights the role of healthcare 
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professionals such as physicians, pharmacists and nursing towards improvement of healthcare 

system in the community. 

 

6.6 Conclusion 

Persistent inappropriate use of medicine among the general population belonging to 

different regions of Pakistan indicated a strong need of public education about appropriate use of 

drugs via educational interventions and awareness seminars. Healthcare professionals along with 

policy makers can collaboratively reduce the health hazards from inappropriate drug use. Study 

concluded that there is high potential for the misuse of drugs. Oral liquids and re-constitution 

suspensions have even higher potential of improper utilization. Direct evaluation indicated 

development of secondary diseases due to misuse of drugs and adverse health outcomes with 

economic impact. Study suggested development of proper pharmacovigilance at the level of 

Provincial and Federal Government. Measuring tools should be mandatory by law to be included 

by the pharmaceutical industry in package inserts of oral liquid formulations.  
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CHAPTER 7 

 Effect of prescribed multiple tablet dosage forms on the disintegration time of tablets 

and physicochemical parameters of disintegration medium 

 

7.1 Introduction 

The prescribed combinations may affect the health outcome for a patient. For example 

NSAIDs and ACE inhibitors as prescribed combinations affect the renal function (Sturrock and 

Struthers, 1993). Unnecessary polytherapy with combination drugs can lead to serious adverse 

reactions, drug interactions and also adds to the medication and treatment cost. Thus, it is important 

to know correct treatment for patient indication and in-vitro properties of drug need to be analyzed 

to predict the in-vivo characteristics (Kleczkowska et al., 2017). In-vitro evaluation of 

pharmaceutical dosage forms is a wide-ranging idea covering all issues that collectively or 

individually modify the quality of a pharmaceutical product (Charman et al., 1997a). In this 

context, in-vitro pH, disintegration and dissolution tests are very important to analyze the batch-

to-batch variation as well as brands-to-brands evaluation to make sure the performance and quality 

of the marketed products. Such evaluation are significant especially when different brands of same 

generics are available in market in order to make available safe and efficacious products to the 

patients at an affordable cost (Allen and Ansel, 2013).  

The generics should be pharmaceutically evaluated based on physicochemical, 

pharmacokinetic and pharmacodynamic characteristics of drugs (Sastry et al., 2000). Dissolution 

media predicts the formulation performance and effects of food (Jantratid et al., 2008). Hence, in-

vitro disintegration and dissolution influence the in-vivo disintegration and dissolution of solid unit 

dosage forms, such as tablets and capsules and thus, the bioavailability of such dosage form can 

be predicted. In-vitro studies serve as tool to predict in-vivo effects of a drug where certain 
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physicochemical properties of the drug can affect the drug absorption (Joubert et al., 2017). A 

complex array of interactions between drug, its formulation and GIT environment is occurred 

before absorption of drug after oral administration (Wienkers and Heath, 2005). Physical 

environment of the GIT and food affects the pH, solubilization capacity and other physicochemical 

properties of drugs which subsequently affects the bioavailability and hence health outcome 

(Charman et al., 1997b). Certain excipients used in manufacturing of pharmaceutical dosage forms 

affect the physicochemical properties such as solubility, viscosity and can alter pharmaceutical 

profiles of the drug (Debotton and Dahan, 2017). Most of the patients have to take the other drug 

in compulsion while only one is needed by the patient may be due to promotion by pharmaceutical 

companies (Gautam and Saha, 2008). The current study aimed to investigate the effect of the 

prescribed drug combinations on the disintegration time of the prescribed tablet dosage forms and 

pH and the viscosity of disintegration media. Thus, integrating pharmaceutics and pharmacy 

practices, emerging as clinical pharmaceutics. This area encompass the role of Pharmaceutics in 

the clinical outcomes and describe medicines’ behavior in terms of Pharmaceutics (Florence, 

2010). In case where the pH was changed drastically, the degree of ionization/un-ionization was 

also measured. The findings of this study were expected to help in advocating the more emphasize 

on rational drug prescribing by the physicians by avoiding the prescription of unnecessary 

medicines. 

 

7.2 Materials and Methods 

 Materials 

Hydrochloric acid (Aldrich UK) was purchased from market. Distilled water, employed in 

this study was obtained from Research Laboratory of the Punjab University College of Pharmacy, 
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University of the Punjab, Lahore (Pakistan). The brands of tablets prescribed on the selected 

prescriptions were purchased from the market.  

 

 Study design 

The effect of co-prescribed tablets on the disintegration time, and pH and the viscosity of 

the disintegration media was noted in this study. The selected prescriptions in this study were 

categorized as having two tablets (C2), three or more tablets (C≥ 3) and all the prescribed tablets 

(CT). The above categories of tablets were examined under three conditions given in Section 7.2.4. 

 

 Collection of prescriptions 

In this study, prescriptions were collected from outdoor patient departments (OPDs) of 

public and private sector hospitals as well as clinics of registered medical practitioners from 

various areas of population. The legible prescriptions having more than one tablet prescribed were 

selected for this part of study. Same prescriptions were used for the parts of study given in Chapter 

8 and 9. 

 

 Preparation of disintegration media 

Condition I: The disintegration medium was 0.1N hydrochloric acid (HCl), pH 1.2, to mimic the 

in-vivo dissolution medium in stomach. The disintegration media was prepared using the 37% 

hydrochloric acid and distilled water. Tablets of each combination were tested one by one 

individually in separate disintegration medium. 

Condition II: Nature of disintegration medium (0.1 N HCl, pH 1.2) was same as it was in 

condition I, but all the prescribed tablets were put into testing media all-at-once in each prescribed 
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combination. Medium of disintegration was separate for each group of prescribed drug 

combinations. 

Condition III: The disintegration medium was again the same as in previous two conditions (0.1N 

HCl, pH 1.2). All prescribed tablets put into test media one by one with 10 minute time difference 

in each prescribed combination independently to mimic the practices of some patients to take the 

prescribed drugs with some time difference with perception to avoid side effects. Medium of 

disintegration was separate for each group of prescribed drug combination. 

 

 Assessment of disintegration time 

USP disintegration test apparatus with basket rack assembly placed in 1000 ml beaker 

maintaining disintegration medium temperature at 37±2 ºC by water bath to simulate body 

temperatures was used to measure disintegration time of tablets. Stop watch was used to note 

disintegration time. Disintegration time was assessed by placing individual tablet of each 

prescription separately in disintegration medium (Condition I), by placing all the prescribed tablets 

on each prescription at once (Condition II). In Condition III, the all tablets on each prescription 

were placed one after other with 10 minutes difference to mimic the trends of taking drugs by 

patients with difference of time considering to avoid interaction of drugs. 

 

 Measurement of pH of disintegration media 

The pH of disintegration media was measured by employing digital pH meter after 

disintegration of each tablet individually (Condition I) and then all on the each prescription 

simultaneously (Condition II). The data of pH of two tablet (designed as C2) and that of the three 

or more tablets (labelled as C≥ 3) were compared to the data of all combinations labeled as CT 

(data of C2+ C≥ 3). 
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 Measurement of viscosity of disintegration media 

The viscosity of disintegration media was measured using viscometer after disintegration 

of each tablet individually (Condition I) and then all on the prescription simultaneously (Condition 

II). The data of viscosity, like pH of two tablet (designed as C2) and that of the three or more 

tablets (labelled as C≥ 3) were compared to the data of all combinations labeled as CT (data of 

C2+ C≥ 3). 

 

 Evaluation of degree of un-ionization based on pKa and pH 

The faction of drug unionized is a measure of faction of drug available for absorption. The 

faction of unionized drug was computed for the category of prescribed combination with 

statistically significant change in pH in Condition I and Condition II. Percentage of unionization 

(drug ready for absorption) was noted based on pKa or pKb of the respective prescribed drugs at 

pH of both conditions I & II using Henderson-Hassel Bach Equation for acid, Equation 1 and base 

with Equation 2 (Ahmed, 2015). 

For acid, pH = pKa +  log
Ionized

Unionized
 Equation 1 

For base, pH = pKa +  log
Unionized

Ionized
 Equation 2 

The unionized fraction of drug was considered as the fraction of drug available for 

absorption. 

 

 Statistical Analysis 

Independent sample t-test employed to compare change in viscosity and pH of 

disintegration media evaluated at Condition I and II. The pH and viscosity data of all combinations 

labeled as CT (data of C2+ C≥ 3) was compared to that of the two tablet (designed as C2) and that 
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of the three or more tablets (labelled as C≥ 3). Analysis of variance (ANOVA) was also applied to 

evaluate the variation among the different groups for disintegration time of the individual 

prescribed tablets, prescribed in combination when put in the test apparatus simultaneously and 

when the prescribed tablets in combination were put in the test with 10 minute difference with 

respect to each other.  

 

7.3 Results 

 Prescriptions 

Among the 849 prescriptions collected from outdoor patient departments of public and 

private sector hospitals and clinics of registered medical practitioners, 375 were not legible. Out 

of the remaining legible 474 prescriptions, 41 prescriptions were selected for evaluation of the 

effect of prescribed multiple tablet dosage forms on the disintegration time of the tablets and on 

the pH and viscosity of the disintegration media.  

 

 Viscosity and pH of disintegration media 

Table-7.1 indicates the variation in viscosity and pH of disintegration media at condition I 

and II for the individual tablets and tablets prescribed in combinations. Independent sample t-test 

was applied separately for pH and viscosity at Condition I and that in Condition II to compare the 

change in pH and viscosity at two conditions. Combination of two tablets (C2) have shown 

significant difference (P<0.05) in pH of media at condition I and II. Viscosity and pH of media 

was not significantly varied for CT and C≥3 at both conditions. Combination of two tablets (C2) 

also not showed significant change in the viscosity of media (Table 7.2).  
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Table 7.1: Change in Viscosity and pH of disintegration media at Condition I and II. 

Prescription 
pH at Conditions 

Change in pH as 

time 

Viscosity at 

Conditions 

Change in Viscosity 

as times 

I II Increase Decrease I II Increase Decrease 

1 

A 21.4 

22.6 

0.05  0.14 

0.25 

0.78  

B 24.6  0.08 0.31  0.19 

C 10.5 
1.15  

0.25 
No 

change 

 

D 11.5 0.96  0.15 0.66  

2 

A 22 

21.3 

 0.03 0.12 

0.31 

1.58  

B 20.7 0.03  0.21 0.47  

C 21.9  0.97 0.22 0.40  

3 
A 13.1 

11.2 
 0.85 0.29 

0.54 
0.86  

B 12.2  0.14 0.23 1.34  

4 
A 39.5 

39.6 
0.002  0.03 

0.06 
1  

B 39 0.01  0.05 0.2  

5 
A 36.9 

44 
0.19  0.02 

0.10 
4  

B 37 0.19  0.08 0.25  

6 

A 33.7 

33 

 0.02 0.41 

0.35 

 0.14 

B 23.1 0.43  0.29 0.20  

C 26 0.27  0.04 7.75  

7 

A 13.1 

25 

0.9  
0.35 

0.35 

No 

change 

 

B 24 0.04  0.14 1.5  

C 12.8 0.95  0.27 0.29  

8 

A 13.1 

23 

0.75  0.30 

0.34 

0.13  

B 24  0.04 0.14 1.43  

C 27.4  0.16 0.40  0.15 

9 
A 27.5 

          27 
 0.01 0.36 

0.28 
 0.22 

B 23 0.17  0.29  0.03 

10 

A 25 

33.6 

  
0.38 

0.26 

 0.31 

B 27.5 0.22  0.36  0.27 

C 34.7  0.03 0.02 12  

11 
A 32 

35 
0.09  0.18 

0.36 
1  

B 22 0.59  0.24 0.5  

12 

A 38.7 

31.7 

 0.18 
0.07 

0.07 

No 

change 

 

B 36.9  0.14 0.02 2.5  

C 37  0.14 0.08  0.125 

13 

A 39 

29 

 0.25 0.03 

0.35 

10.66  

B 12.5 
1.32  

0.35 
No 

change 

 

14 
A 15 

14.2 
 0.05 0.36 

0.41 
0.14  

B 27  0.48 0.05 7.2  
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Table 7.1: Continued… 

Prescription 
pH at Conditions 

Change in pH as 

time 

Viscosity at 

Conditions 

Change in Viscosity 

as times 

I II Increase Decrease I II Increase Decrease 

15 

A 46.8 

27 

 0.42 0.6 

0.24 

 0.6 

B 35.6  0.24 0.2 0.20  

C 30.8  0.12 0.19 0.26  

16 
A 24.01 

13.2 
 0.45 0.03 

0.43 
13.33  

B 12.06 0.09  0.35 0.23  

17 

A 37 

11.0 

 0.70 0.08 

0.23 

1.87  

B 12.8  0.14 0.26  0.11 

C 30.8   0.64 0.19 0.21  

18 
A 24 

21.4 
 0.1 0.14 

0.44 
2.14  

B 12.8 0.67  0.27 0.63  

19 

A 13.5 

11.9 

 0.12 0.59 

0.59 

NC  

B 
11.9 

No 

change 

No 

change 
0.48 

0.23  

C 12.1  0.01 0.11 4.36  

20 
A 14.8 

16.9 
0.14  0.23 

0.40 
0.74  

B 16.8 0.005  0.54  0.26 

21 

A 12 

11.6 

 0.03 0.23 

0.34 

0.48  

B 
11.6 

No 

change 

 
0.31 

0.09  

C 13.8  0.16 0.30 0.1  

22 

A 12.5 

13.7 

0.09  0.30 

0.67 

1.23  

B 14.2  0.03 0.41 0.63  

C 13.5 0.01  0.59 0.13  

23 

A 30.8 

24.8 

 0.19 0.19 

0.25 

0.31  

B 26.2  0.05 0.32  0.22 

C 39  0.36 0.05 4  

24 

A 11.1 

11.0 

 0.009 0.24 

0.35 

0.46  

B 12.2  0.09 0.30 0.16  

C 30.8  0.64 0.19 0.84  

25 

A 22.6 

11.0 

 0.52 0.10 

0.25 

1.5  

B 28.9  0.62 0.14 0.78  

C 12.5  0.12 0.35  0.28 

26 

A 25 

11.4 

 0.54 0.38 

0.21 

 0.44 

B 22.6  0.49 0.1 1.1  

C 30.8  0.63 0.19 0.1  

27 
A 25 

29.8 
0.19  0.38 

0.26 
 0.31 

B 37  0.19 0.08 0.18  

28 

A 11.3 

10.9 

 0.03 0.31 

0.38 

0.22  

B 1.3 7.38  0.26 0.46  

C 11.1  0.01 0.34 0.11  

29 

A 11.1 

12.8 

0.15  0.19 

0.32 

0.68  

B 11.6 0.01  0.30 0.06  

C 14.4  0.11 5.58  0.94 
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Table 7.1: Continued… 

Prescription 
pH at Conditions 

Change in pH as 

time 

Viscosity at 

Conditions 

Change in Viscosity 

as times 

I II Increase Decrease I II Increase Decrease 

30 

A 13.4 

13.6 

0.01  0.23 

0.30 

0.30  

B 13 0.04  0.27 0.11  

C 11.5 0.18  0.34  0.12 

31 

A 22.6 

30.4 

0.34  0.01 

0.22 

21  

B 24 0.27  0.14 0.57  

C 

24.1 

0.26 

 

 

 

0.03 

6.33  

32 

A 10.3 

31.8 

2.08  0.31 

0.30 

 0.03 

B 12.8 1.48  0.33  0.09 

C 24 0.32  0.14 1.14  

D 10.8 1.94  0.38  0.21 

33 

A 12.8 

11.8 

 0.08 0.26 

0.32 

0.23  

B 13.8  0.14 0.30 0.06  

C 13.7  0.14 0.18 0.77  

34 
A 12.3 

11.4 
 0.07 0.25 

0.35 
0.40  

B 12.8  0.10 0.26 0.34  

35 
A 30.8 

32.8 
0.09  0.19 

0.36 
0.89  

B 39  0.16 0.05 6.2  

36 

A 12.1 

12.6 

0.04  0.21 

0.53 

1.52  

B 12 0.05  0.23 1.30  

C 13.4  0.06 0.48 0.10  

D 12 0.05  0.33 0.60  

37 

A 12.1 

12.6 

0.04  0.21 

0.24 

0.14  

B 12 0.05  0.23 0.04  

C 11.9 0.06  0.22 0.09  

D 12 0.05  0.38  0.37 

38 

A 
10.8 

12.1 

0.12  
0.25 

0.25 

No 

change 

 

B 
12.1 

No 

change 

 
0.21  

0.19  

C 12 0.008  0.13 0.92  

39 

A 33.7 

14.7 

 0.56 0.41 

0.39 

 0.05 

B 11.1 0.32  0.33  0.18 

C 12.5 0.17  0.35  0.11 

40 
A 15 

18.17 
0.21  0.36 

0.19 
 0.47 

B 28.4 0.36  0.14 0.35  

41 

A 18.5 

22.9 

0.23  0.22 

0.14 

 0.36 

B 
24 

 0.12 
0.14 

No 

change 

 

C 24.1 0.05  0.03 3.66  
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Table 7.2: Statistical comparison of viscosity and pH of disintegration media for all groups 

at two conditions 

Combinations Parameters t-value p-value 

Total (CT) Viscosity -0.085 0.932 

pH 0.497 0.620 

Combination of three or more 

tablets (C≥3) 

Viscosity 0.294 0.769 

pH 0.542 0.589 

Combination of two tablets 

(C2) 

Viscosity -0.072 0.943 

pH -2.567 0.014 

 

 Fraction of drug un-ionized 

As the results of combination of two tablets (C2) shown significant variation in the pH of 

media and thus the degree of unionization of drug, hence value of un-ionized drug which can be 

available for absorption was observed at two pH values at Condition I and Condition II based on 

respective pKa values (Table 7.3). Some results showed notable changes in fraction of drug 

available for absorption. The drug azithromycin has the pKa value of 13.28, thus with change of 

pH of disintegration media on placing azithromycin and cetrizine combination, the fractions of 

azithromycin unionized were 60.2% and 67.6% at conditions I and II which was 100% at basic 

pKa of 8.59. In paracetamol-caffeine fixed dose tablet; faction unionized of cefixime at conditions 

I and II was found 99.73% and 99.64%, respectively at acidic pKa 2.8 whereas at the basic pKa 

1.42 same drug was found 93.8% and 91.9% as unionized form at Conditions I and II, respectively. 

Most of drug combinations did not showed marked variations in the unionized fraction at the both 

pH after change.  

For multiple comparisons of disintegration time; ANOVA was applied as shown in Table-

7.4 and 7.5. Results indicated that the difference of disintegration times as whole was insignificant 

(P≥ 0.05). Table 7.4 depicts the difference in between various combinations was insignificant (P≥ 
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0.05). Figure 7.1 to 7.41 depicts the variant responses of all 41 combinations with reference to 

disintegration time, pH and viscosity of disintegration medium. 

 

Table 7.3: Degree of un-ionized drugs in two-drug prescribed combination (C2) at 

Condition I and II. 

Drug Nature 

ACD 

Acidic 

pKa 

Un-

ionized 

drug 

(P1)% 

Un-

ionized 

drug 

(P2)% 

ACD 

Basic 

pKa 

Un-

ionized 

drug 

(P1)% 

Un-

ionized 

drug 

(P2)% 

Nimsulide 

Fexofenodine 

Acid 

Zwitterions 

5.93 

4.43 

100 

99.9 

100 

99.9 

NA 

9.42 

 

100 

 

99.9 

Ciprofloxacin 

Diclofenac Sodium 

Zwitterions 

Acid 

6.43 

4.18 

100 

99.9 

100 

99.9 

8.68 

NA 

100 100 

Mefenamic acid 

Norgesteral 

Acid 

Neutral 

3.73 

13.09 

99.9 

100 

100 

100 

NA 

NA 

  

Ciprofloxacin 

Nimsulide 

Zwitterions 

Acid 

6.43 

5.93 

100 

100 

100 

100 

8.68 

NA 

100 100 

Paracetamol 

Caffeine 

Cefixime 

Neutral 

Neutral 

Acid 

9.86 

NA 

2.8 

100 

 

99.7 

100 

 

99.6 

1.72 

0.52 

1.42 

100 

100 

93.8 

100 

100 

91.9 

Diclofenac sodium 

Zinc 

Vitamin E 

Vitamin C 

Vitamin B-complex 

Folic acid 

Acid 

NF 

Neutral 

Acid 

Complex 

Acid 

4.18 

 

11.4 

4.09 

 

3.48 

99.9 

 

100 

100 

 

99.9 

99.9 

 

100 

100 

 

99.9 

NA 

NF 

NA 

NA 

4.77 

NA 

 

 

 

 

100 

 

 

 

 

100 

Ibuprofen 

Levosulpride 

Acid 

Base 

4.41 

9.98 

99.9 

99.9 

99.9 

99.9 

 

8.97 

 

100 

 

100 

Naproxen sodium 

Vitamin-D3 

Acid 

Neutral 

 

4.85 

NF 

100 100    

Metronidazole 

Ciprofloxacin 

Neutral 

Zwitterions 

NA 

6.43 

 

100 

 

100 

2.58 

8.68 

100 

100 

100 

100 

Cetrizine 

dihydrochloride 

Azithromycin 

dihydrate 

Acid 

 

Base 

3.46 

 

13.28 

99.9 

 

60.2 

99.9 

 

67.6 

6.71 

 

8.59 

100 

 

100 

100 

 

100 

Paracetamol 

Norgestral 

Neutral 

Neutral 

9.86 

13.09 

100 

100 

100 

100 

1.72 

NA 

100 100 

Clarithromycin 

Diclofenac sodium 

Neutral 

Acid 

13.08 

4.18 

100 

99.9 

100 

100 

8.16 100 100 
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Table 7.3: Continued… 

Drug Nature 

ACD 

Acidic 

pKa 

Un-

ionized 

drug 

(P1)% 

Un-

ionized 

drug 

(P2)% 

ACD 

Basic 

pKa 

Un-

ionized 

drug 

(P1)% 

Un-

ionized 

drug 

(P2)% 

Calcium Lactate 

Vitamin D3 

Vitamin C 

Vitamin B-6 

 

Diclofenac sodium 

NF 

Neutral 

Acid 

Neutral  

 

Acid 

NF 

NF 

4.09 

9.63 

 

4.18 

 

 

99.9 

99.9 

 

99.9 

 

 

99.9 

99.9 

 

99.9 

 

 

 

5.01 

 

 

 

100 

 

 

 

100 

Ibuprofen 

Paracetamol 

Orphenadrine citrate. 

Acid 

Neutral 

Base 

4.41 

9.86 

NA 

99.9 

100 

99.9 

100 

 

1.72 

8.72 

 

100 

100 

 

100 

100 

 

Table 7.4: Disintegration time variation at three conditions 

Disintegration Mean Std. Deviation Std. Error Sig. 

Condition I 7.0435 10.65274 1.00213 0.969 

Condition II 7.2823 11.15169 1.04906  

Condition III 6.9346 9.88803 0.93019  

Total 7.0868 10.54659 0.57281  
 

 

Table 7.5: Multiple Comparisons of disintegration time 

Disintegration Disintegration 
Mean Difference 

(I-J) 
Std. Error Sig. 

Condition I Condition II -0.23876 1.40713 0.984 

Condition III 0.10894 1.40713 0.997 

Condition II Condition I 0.23876 1.40713 0.984 

Condition III 0.34770 1.40713 0.967 

Condition III Condition I -0.10894 1.40713 0.997 

Condition II -0.34770 1.40713 0.967 
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Table 7.6: Overall summary of the in-vitro evaluation of different prescribed combinations 

Product Name 

Disintegration Time (Minutes) 

/ Viscosity(cp) / pH of 

Individual Tablet 

 

Disintegration Time (Minutes) /  

Viscosity(cp) / pH of Combined 

Tablets 

Disintegration 

Time (With 10 

minutes 

difference) 

GROUP D V P D V P D 

1 

A 0.7 21.4 0.14 0.23 

22.6 0.25 

0.36 

B 0.8 24.6 0.31 1.25 0.5 

C 3.45 10.5 0.25 6.09 3.5 

D 9.03 11.5 0.15 8.14 7.40 

2 

A *ND 22 0.12 *ND 

21.3 0.31 

*ND 

B 0.35 20.7 0.21 0.81 0.75 

C 10.47 21.9 0.22 14.20 14.05 

3 
A 0.40 13.1 0.29 0.23 

11.2 0.54 
0.49 

B 1.42 12.2 0.23 1.05 1.33 

4 
A 8 39.5 0.03 8.32 

39.6 0.06 
8.12 

B *ND 39 0.05 *ND *ND 

5 
A 5.10 36.9 0.02 5.50 

44 0.10 
5.20 

B 2.10 37 0.08 2.31 2.31 

6 

A 2.55 33.7 0.41 2.34 

33 0.35 

2.41 

B 0.40 23.1 0.29 0.38 0.44 

C 0.32 26 0.04 0.25 0.40 

7 

A *ND 13.1 0.35 *ND 

25 0.35 

*ND 

B 11.25 24 0.14 10.05 12.40 

C 5.19 12.8 0.27 5.20 6.05 

8 

A *ND 13.1 0.30 *ND 

23 0.34 

*ND 

B 11.19 24 0.14 10.08 11.05 

C 1.15 27.4 0.40 1.21 1.20 

9 
A 2.46 27.5 0.36 3.50 27 0.28 2.40 

B 0.40 23 0.29 0.67 27 0.28 0.45 

10 

A 1.22 25 0.38 0.98 

33.6 0.26 

1.10 

B 2.46 27.5 0.36 3.15 2.55 

C 0.43 34.7 0.02 0.67 0.55 

11 
A 7.30 32 0.18 6.30 

35 0.36 
7.50 

B 1.27 22 0.24 1.33 1.30 

12 

A 1.17 38.7 0.07 1.20 

31.7 0.07 

1.10 

B 5.10 36.9 0.02 6.02 5.43 

C 2.10 37 0.08 1.50 2.20 

13 
A *ND 39 0.03 *ND 

29 0.35 
*ND 

B 15.17 12.5 0.35 14.49 15.01 

14 
A 3.20 15 0.36 6.28 

14.2 0.41 
6.0 

B 6.27 27 0.05 6.17 6.19 

15 

A 13.09 46.8 0.6 14.06 

27 0.24 

12.45 

B 2.45 35.6 0.2 4.02 3.25 

C 0.97 30.8 0.19 1.17 1.04 

16 A 23.13 24.01 0.03 26.20 13.2 0.43 20.40 

 



143 
 

Table 7.6: Continued… 

Product Name 

Disintegration Time 

(Minutes) / Viscosity(cp) / 

pH of Individual Tablet 

Disintegration Time (Minutes) /  

Viscosity(cp) / pH of Combined 

Tablets 

Disintegration Time 

(With 10 minutes 

difference) 

GROUP D V P D V P D 

 B 72 12.06 0.35 80   62 

17 

A 2.10 37 0.08 2.29 

11.0 0.23 

2.30 

B *ND 12.8 0.26 *ND *ND 

C 0.58 30.8 0.19 0.49 0.55 

18 
A 11.25 24 0.14 12.01 

21.4 0.44 
11.01 

B 5.19 12.8 0.27 5.20 6.10 

19 

A 34.44 13.5 0.59 31.57 

11.9 0.59 

29.40 

B 33.21 11.9 0.48 34.22 31.55 

C 0.5 12.1 0.11 0.36 0.41 

20 
A 5.41 14.8 0.23 5.50 

16.9 0.40 
5.20 

B 8.40 16.8 0.54 8.45 8.10 

21 

A *ND 12 0.23 *ND 

11.6 0.34 

*ND 

B 1.42 11.6 0.31 1.15 1.35 

C 1.05 13.8 0.30 1.50 1.15 

22 

A *ND 12.5 0.30 *ND 

13.7 0.67 

*ND 

B 44.8 14.2 0.41 45.6 44.59 

C 34.44 13.5 0.59 35.01 35.01 

23 

A 15.20 30.8 0.19 16.05 

24.8 0.25 

15.40 

B 1.04 26.2 0.32 1.00 1.50 

C *ND 39 0.05 *ND *ND 

24 

A 16.20 11.1 024 15.56 

11.0 0.35 

15.40 

B 12.40 12.2 0.30 12.04 12.01 

C 0.97 30.8 0.19 0.93 1.10 

25 

A 18.53 22.6 0.10 18.01 

11.0 0.25 

18.40 

B 2.48 28.9 0.14 2.55 3.10 

C 15.17 12.5 0.35 15.46 14.15 

26 

A 1.22 25 0.38 2.02 

11.4 0.21 

1.55 

B 18.53 22.6 0.1 18.31 18.40 

C 0.97 30.8 0.19 0.92 0.93 

27 
A 1.22 25 0.38 2.10 

29.8 0.26 
1.59 

B 2.10 37 0.08 2.03 2.41 

28 

A *ND 11.3 0.31 *ND 

10.9 0.38 

*ND 

B 11.26 1.3 0.26 10.15 11.10 

C 4.48 11.1 0.34 5.10 5.55 

29 

A 4.49 11.1 0.19 3.50 

12.8 0.32 

3.50 

B 5.23 11.6 0.30 5.15 5.59 

C 7.28 14.4 5.58 8.01 4.40 

30 

A 0.78 13.4 0.23 0.67 

13.6 0.30 

0.82 

B 0.72 13 0.27 0.57 0.58 

C 9.01 11.5 0.34 9.15 9.02 

31 

A 18.53 22.6 0.01 18.59 

30.4 0.22 

18.49 

B 11.9 24 0.14 10.08 11.40 

C 23.13 24.1 0.03 24.01 21.40 
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Table 7.6: Continued… 

Product Name 

Disintegration Time (Minutes) / 

Viscosity(cp) / pH of Individual 

Tablet 

Disintegration Time (Minutes) /  

Viscosity(cp) / pH of Combined 

Tablets 

Disintegratio

n Time 

(With 10 

minutes 

difference) 

GROUP D V P D V P D 

32 

A 2 10.3 0.31 1.50 

31.8 0.30 

1.17 

B 8.28 12.8 0.33 12.50 12.50 

C 11.9 24 0.14 12.13 12.13 

D 1.21 10.8 0.38 1.15 1.15 

33 

A *ND 12.8 0.26 *ND 

11.8 0.32 

*ND 

B 8.10 13.8 0.30 8.20 8.50 

C 2.00 13.7 0.18 1.58 2.10 

34 
A 14.37 12.3 0.25 12.3 

11.4 0.35 
14.15 

B *ND 12.8 0.26 *ND *ND 

35 
A 0.67 30.8 0.19 0.93 

32.8 0.36 
1.05 

B *ND 39 0.05 *ND *ND 

36 

A 4.50 12.1 0.21 6.07 

12.6 0.53 

5.10 

B *ND 12 0.23 *ND *ND 

C 34.05 13.4 0.48 34.47 34.01 

D 5.30 12 0.33 5.42 6.01 

37 

A 4.50 12.1 0.21 6.01 

12.6 0.24 

5.10 

B *ND 12 0.23 *ND *ND 

C 1.20 11.9 0.22 1.09 1.05 

D 0.88 12 0.38 0.98 0.83 

38 

A 0.67 10.8 0.25 0.68 

12.1 0.25 

0.63 

B 4.50 12.1 0.21 5.10 5.50 

C *ND 12 0.13 *ND *ND 

39 

A 2.55 33.7 0.41 2.40 

14.7 0.39 

2.10 

B 4.50 11.1 0.33 5.10 4.59 

C 15.17 12.5 0.35 15.40 14.10 

40 
A 3.20 15 0.36 3.23 

18.17 0.19 
4.02 

B 2.48 28.4 0.14 2.40 2.50 

41 

A 9.18 18.5 0.22 9.05 

22.9 0.14 

9.05 

B 11.9 24 0.14 10.05 11.38 

C 23.12 24.1 0.03 24.50 21.50 

 

7.4 Discussion 

This part of the study was in line with the scope of two emerging fields, the Clinical 

Pharmaceutics and Pharmaceutics in Pharmacy Practices, since the study integrates the conditions 

resulting from the drug utilization practices with the dosage form characteristics which may 

influence in-vivo performance of drug. The findings of this study suggested that the prescribed 

combination and the way of the usage of oral solid dosage forms such as tablet have an impact on 
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the disintegration time of tablets and disintegration medium which in turn may affect the in-vivo 

disintegration/dissolution medium and final in-vivo absorption. Any changes in either rate or 

amount of drug absorption affect the health outcome (Levine, 1970). Prescribed combination of 

two tablets has revealed significant difference in pH at two conditions including pH of 

disintegration media after disintegration of individual tablets (Condition I) and all tablets on each 

prescriptions (Condition II). Hence, degree of un-ionized drugs in some combinations varied based 

on pKa that can influence the final absorption of the drug in respective prescribed combination. It 

is expected that these changes in the in-vitro disintegration time, pH of disintegration or the 

dissolution medium may affect the in-vivo disintegration and in-vivo dissolution and drug 

pharmacokinetics. Results indicated that prescribed drug combinations have shown variation that 

may affect drug in-vivo properties of the drug. 

Earlier studies suggested that regulation of policy investment is required to reduce un-

necessary prescription of drugs (Zaidi and Nishtar, 2012). Co-administration of fixed dose 

combinations with other drugs can hamper the activity of one drug while potentiating the activity 

of other, causing imbalance in the pharmacokinetic profile of either drug (Yamazaki et al., 2017). 

This study has revealed that presence of one tablet affected the disintegration time of others. 

Hence, two or more drugs in pre-manufactured fixed dose combinations can also impact each 

other. Therefore, prescribing of tablet combination and manufacturing of fixed dose combinations 

needs to be done carefully after evaluation of physicochemical parameters. According to a study, 

more than 100 irrational drug combinations are being prescribed in India. Although fixed dose 

combinations are helpful in improving patient compliance, the risk-benefit ratio should be 

evaluated by healthcare practitioners to opt rational prescribing practices. Moreover, 

patient/patient attendants should be told about the risk-benefit ratio of using fixed dose 
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combinations to improve awareness as well as medication adherence by the patients (Tarantino et 

al., 2017). WHO has emphasized on provision of education to healthcare workforce, both at 

curricula as well as at the professional level, regarding each and every aspect of medicine before 

considering a drug combination (Organization, 1993). In Pakistan, prescribing habits of physicians 

are influenced by pharmaceutical companies offering incentives and patient expectations. An 

inappropriate advertisement is also among the reasons of irrational prescribing (Rohra et al., 2006). 

In Pakistan as prices are not uniform hence unit prices of different brands for same generic have 

distinctive prices. These variant prices are the driving force for unethical marketing and forced 

prescribing to patients. There is a need of regulation of policy to reduce not only the unnecessary 

prescription of drugs but the concept of community pharmacies and generic prescribing must be 

promoted (Zaidi and Nishtar, 2012). Our present study revealed that patients time to take all 

prescribed tablets all at once and taking prescribed tablets with 10 minutes difference have also 

shown the impact on the disintegration time of respective tablets and also physicochemical 

properties of the disintegration media. These changes in turn can influence the rate and extent of 

absorption of drug and the final health outcome. There is urgent need of rational use of drugs 

(Aslam et al., 2016). Healthcare officials along with policy makers can contribute towards optimal 

use of drugs in the community (Bashir et al., 2013). Up-gradation of regulatory control and proper 

guidelines to health care providers can promote the rational use of drugs (Mao et al., 2015). 

 

7.5 Limitations and future prospective of the study 

In the present study, disintegration time of tablet, the pH and viscosity of disintegration 

media was assured only in the acidic media. Since the small intestine has basic environment, the 

above data must also be considered in basic media. Moreover, in-vivo studies for the highest 

irrationally prescribed drugs or utilized drug combinations could also be planned.  
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7.6 Conclusion 

Using prescribed drugs have shown combination and use based variations in disintegration 

time of prescribed tablets. Viscosity and pH of disintegration media when taken individually and 

in combination having potentials to affect the drug absorption and bioavailability. Hence, the drug 

combination must be properly selected by the physicians and policies regarding the rational 

prescribing must be strictly formulated and implemented. Thus, prescriptions require complete 

drug utilization instructions for patients in Pakistan. 
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CHAPTER 8 

 Effect of self-directed intake of different amounts of prescribed oral liquids on 

disintegration time of co-prescribed tablets and pH and viscosity of respective 

disintegration medium 

 

8.1 Introduction 

Necessary information and instructions should be mentioned by the prescribers on the 

patient’s medical card for safe drug use (Negasa and Tigabu, 2014). Most of the time, multiple 

drugs are prescribed to patients which on one hand may lead to drug-drug interaction (Egger et al., 

2003), poses problem of drug interactions complicates the understanding of drug usage on the 

other hand (Parkin et al., 1976). Potent drug-drug interactions have the effects on health outcomes 

(Patel et al., 2005). Patients also misuse the prescribed drugs intentionally or otherwise (Patil et 

al.). Besides self-medication, patients may commonly use substandard tools for measurement of 

amounts of prescribed drugs before their intake (Donkor et al., 2012). Inadequate labels and lack 

of access to standard tools compromise the safe use of drugs (Hazra et al., 2000). Reports are 

available showing that the patients are unable to discriminate tea- dessert- or table- spoonful either 

due to lack of knowledge, misinterpretation or to take higher amounts than the prescribed to get 

an early relieve according to their believes (Madlon-Kay and Mosch, 2000). This practice may 

affect at several levels, i.e., it may lead to overdosing, more side effects, more drug interactions, 

and more adverse effects (Standing and Tuleu, 2005). Moreover, concomitant administration of 

drugs may influence physicochemical properties of drugs and the properties of disintegration and 

dissolution media, such as pH and the viscosity leading to altered bioavailability (Amidon et al., 

1995). Dissolution medium play significant role in dissolution of different classes of drugs (Galia 

et al., 1998). Solubility and permeability of drug have impact on drug absorption and thus, on the 
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final health outcomes (Amidon et al., 1995). Absorption of drug is affected by the change in pH 

(Hogben et al., 1959). Viscosity also has effect on the disintegration and dissolution of drugs and 

thus, also absorption of the drug (Radwan et al., 2012). This study was aimed to evaluate in-vitro 

effects of prescribed drug combinations and patient’s drug utilization practices such as 

misinterpreted doses of the oral liquids on disintegration time of the prescribed tablets and the pH 

and viscosity of disintegration medium, a potential determinant for the drug absorption.  

 

8.2 Materials and Methods 

 Materials  

The materials enlisted in Section 7.2.1 were used for this part of study. The brands of tablets 

and syrups were purchased from the market. 

 

 Study Design 

Legible prescriptions bearing combinations of drugs with at least one syrup along with 

tablet dosage forms were selected randomly from the legible prescriptions collected for the part of 

study given in Section 7.2.3. Prescriptions which were not legible and which do not have at least 

one syrup and one co-prescribed tablet were excluded from this study.  

 

 Assessment of disintegration time of tablets with different amounts of syrups 

In this study it was noted that patient or their attendants involved in delivering the medicine 

does not have the proper knowledge of teaspoonful (5ML) and the dessertspoonful (10 ML) or 

tablespoonful (15ML) was considered as teaspoonful. Thus, as a result, 5ml dose of a drug was 

wrongly replaced by 10 ml or 15 ml of oral liquids. Keeping in view of this problem, behavior of 
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tablet with reference to disintegration time was checked in 0.1 N HCl + 5ml syrup (Medium I), 0.1 

N HCl + 10 ml syrup (Medium II) and 0.1 N HCl + 15ml Syrup (Medium III). The disintegration 

time was studied according to procedure given in section 7.2.5 with only change in conditions 

mentioned in Section 8.2.2. 

 

 Measurement of pH of disintegration media 

The pH of disintegration medium (I, II and III) were observed for each prescription, 

separately for each prescribed combination subsequent to the disintegration of respective tablets. 

The pH of disintegration media was measured using the method stated in Section 7.2.6. 

 

 Measurement of viscosity of disintegration media 

The viscosity of disintegration medium I, II and III was noted for medicine of each 

prescription, separately for each prescribed combination subsequent to the disintegration of 

respective tablets. The viscosity of the disintegration media was measured using the method stated 

in Section 7.2.7. 

 

8.3 Results 

 Disintegration time of tablet 

Tablet B of prescription 2 disintegrated in 0.48 minutes at condition I in contrast to 

disintegration of the same tablet in 0.76 minutes at condition III. Disintegration time of Tablet B 

of prescription 8 was declined from 1.17 minutes to 0.83 minutes with the change of amount of 

syrup from 5 ml (Condition I) to 15 ml (Condition II). Change in disintegration time of tablets in 

respective disintegration mediums (I, II and III) for each prescribed combination showed variations 

as depicted in Table 8.1 and Table 8.5. 
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Table 8.1: Effect of different quantities of syrup on disintegration time of co-prescribed 

tablets 

Disintegration time of co-prescribed tablet Change (times increase 

or decrease) 
With 5ml syrup 

(Condition I) 

With 10 ml syrup 

(Condition II) 

With 15 ml syrup 

(Condition III) 
Condition I 

Vs II 

Condition I 

Vs III 

3.20 3.23 3.31 ↑0.009 ↑0.03 

18.6 18.53 18.09 ↓0.003 ↓0.027 

0.48 0.65 0.73 ↑0.35 ↑0.52 

2.29 2.0 2.20 ↓0.12 ↓0.04 

0.67 0.73 0.80 ↑0.09 ↑0.19 

2.47 2.42 2.38 ↓0.020 ↓0.036 

9.39 9.25 9.13 ↓0.014 ↓0.027 

0.50 0.48 0.46 ↓0.04 ↓0.08 

0.72 0.82 0.88 ↑0.14 ↑0.22 

8.35 8.42 8.45 ↑0.008 ↑0.01 

115 119 120 ↑0.03 ↑0.04 

1.17 1.20 0.83 ↑0.02 ↓0.29 

5.35 5.15 5.12 ↓0.037 ↓0.043 

3.55 3.54 3.52 ↓0.002 ↓0.008 

4.59 4.58 5.36 ↓0.002 ↑0.16 

5.50 5.15 5.10 ↑0.06 ↓0.07 

5.32 5.49 6.10 ↑0.032 ↑0.14 

1.22 1.11 1.05 ↓0.09 ↓0.14 

 

 



152 
 

Table 8.2: Effect of different quantities of oral liquid formulations on viscosity of 

disintegration medium of co-prescribed tablets 

Viscosity of Disintegration medium of co-prescribed tablet 

in 0.1 N HCl with 

Change (times increase 

or decrease) 

5ml syrup (V1) 10ml syrup (V2) 15ml syrup (V3) VI Vs V2 VI Vs V3 

11.4 11.9 12.7 ↑0.04 ↑0.11 

15.3 15.5 16.9 ↑0.01 ↑0.10 

30 31.2 31.7 ↑0.04 ↑0.05 

12.5 12.15 12.65 ↓0.028 ↑0.01 

13.3 13.5 13.9 ↑0.01 ↑0.04 

11.6 11.9 12.01 ↑0.02 ↑0.03 

12.5 12.13 12.9 ↓0.03 ↑0.03 

12.53 12.85 13.9 ↑0.025 ↑0.11 

12.5 11.9 11.8 ↓0.048 ↑0.05 

12.8 12.83 12.85 ↑0.002 ↑0.003 

13.7 14.0 14.58 ↑0.02 ↑0.06 
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Table 8.3: Effect of different quantities of oral liquid formulations on pH of disintegration 

medium of co-prescribed tablets 

pH of Disintegration medium of co-prescribed tablet in 0.1 

N HCl with  

Change (times increase or 

decrease) 

5ml syrup (P1) 10ml syrup (P2) 15ml syrup (P3) 

P1 Vs P2 P1 Vs P3 

0.52 0.69 0.86 ↑0.32 ↑0.65 

0.56 0.54 0.53 ↓0.03 0.05 

0.71 0.76 0.75 ↑0.07 ↑0.05 

1.01 0.96 0.85 ↓0.05 ↓0.16 

0.54 0.59 0.64 ↑0.09 ↑0.18 

0.32 0.39 0.47 ↑0.22 ↑0.47 

0.52 0.53 0.55 ↑0.02 ↑0.05 

0.43 0.49 0.49 ↑0.13 ↑0.13 

0.75 0.65 0.55 ↑0.13 ↑0.26 

0.47 0.48 0.50 ↑0.02 ↑0.06 

1.29 1.31 1.68 ↑0.01 ↑0.30 
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A B 

 
C 

Figure 8.1: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 1, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.2: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 2, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.3: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 3, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.4: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 4, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.5: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 5, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.6: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 6, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.7: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 7, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.8: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 8, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.9: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 9, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.10: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 10, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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Figure 8.11: Change in (A) disintegration time, (B) pH, (C) viscosity of tablet from prescription 11, alone, in 5 ml, 10 ml and 15 

ml of syrup 
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 Viscosity and pH of disintegration media 

Viscosity and pH of disintegration media after the disintegration of all tablets on one 

prescription have been tabulated at Tables 8.2, 8.3 and 8.5. Viscosity of disintegration media of 

first prescription at condition I was 11.4 cps in contrast to 12.7 cps at condition III. The pH of 

same prescription 1 increased from 0.52 to 0.86 and decreased from 0.75 to 0.55 in prescription 3 

at condition I and III respectively. Overall responses of parameters are given at Figure 8.1 to 8.11. 

 

 Fraction of un-ionized drug 

Fraction of unionized drug which was assumed to be available for in-vivo absorption was 

calculated on the basis of their reported pKa (Table-8.4). Results showed that no marked change 

in degree of unionized drug was observed in all the prescribed combinations at three disintegration 

medium (I, II and III). However, unionized fraction of cefixime trihydrate when prescribed with 

betamethasone was reduced from 92.64 to 89.91 at pH of medium I and III after disintegration of 

betamethasone co-prescribed tablet. 
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Table 8.4: Impact of change in pH on the degree of un-ionization of prescribed drugs 

Drugs Prescribed Drug 

Nature 

Acidic 

pKa 

Unionized drug at Basic 

pKa 

Unionized drug at 

P1 (%) P2 (%) P3 (%) P1 (%) P2 (%) P3 (%) 

Ciprofloxacin HCl 

Oxethazine 

Zwitterions 

Neutral 

6.43 

-------- 

100 

------- 

100 

-------- 

100 

------- 

8.68 

5.21 

100 

100 

100 

100 

100 

100 

Levofloxacin 

Betamethasone 

Chlopheniramine maleate 

Acid 

Neutral 

base 

5.19 

12.87 

100 

100 

------ 

100 

100 

------- 

100 

100 

------ 

7.37 

9.33 

100 

99.9 

100 

99.9 

100 

99.9 

Ciprofloxacin HCl 

Nimesulide 

Zwitterions 

Acid 

6.43 

5.93 

100 

100 

100 

100 

100 

100 

8.68 

------ 

100 

------- 

100 

-------- 

100 

------- 

Hyoscine Butyl bromide 

Paracetamol 

Neutral 

 

Neutral 

 

 

9.86 

 

 

100 

 

 

100 

 

 

100 

8.01 

 

1.72 

100 

 

100 

100 

 

100 

100 

 

100 

Clathromycin 

Paracetamol 

 

Neutral 

 

9.86 

 

100 

 

100 

 

100 

 

1.72 

 

100 

 

100 

 

100 

Pipedimic acid 

Disodium Hydrogen citrate 

Zwitterions 

Salt 

3.27 

NF 

99.70 

----- 

99.76 

------- 

99.81 

------- 

8.51 

------- 

100 

------- 

100 

------ 

100 

------ 

Cefixime trihydrate 

Ibuprofen 

Triprolidine HCl 

Dextromethorphan HBr 

Acid 

Acid 

Base 

Base 

2.8 

4.41 

------ 

99.53 

99.99 

------ 

99.52 

99.99 

------ 

99.55 

99.99 

------ 

1.42 

8.99 

9.13 

89.91 

100   

100         

89.70 

100 

100 

89.27 

100 

100 
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Table 8.4: Continued… 

Drugs Prescribed Drug 

Nature 

Acidic 

pKa 

Unionized drug at Basic 

pKa 

Unionized drug at 

P1 (%) P2 (%) P3 (%) P1 (%) P2 (%) P3 (%) 

Pipedimic acid 

Ciprofloxacin HCl 

Paracetamol 

Dihydrogen citrate 

Zwitterions 

Zwitterions 

Neutral 

 

3.27 

6.43 

9.86 

NF 

98.96 

6.43 

9.86 

----- 

98.72 

100 

100 

97.49 

100 

100 

8.51 

8.68 

1.72 

99.99 

99.99 

100 

99.99 

99.99 

100 

99.98 

99.98 

100 

Betamethasone 

Cefixime trihydrate 

Neutral 

Acid 

12.87 

2.8 

100 

99.67 

100 

99.61 

100 

99.53 

 

1.42 

 

92.64 

 

91.46 

 

89.91 
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Table 8.5: Over all summary of impact of quantity of syrup on physicochemical parameters of co-prescribed tablets 

Group 

Avera

ge 

Weigh

t 

Tablet 

(mg) 

Avera

ge 

Hardn

ess 

(Kp) 

Fri

abil

ity 

(%) 

Disintegrati

on Time 

(Minutes) 

of 

individual 

Tablets 

Syrup 

Viscosity 

(cps) / pH 

Disintegration Time 

(Minutes) 

Combined Tablet in 5ml 

Syrup + Medium 

Disintegration Time 

(Minutes) 

Combined Tablet in 10ml 

Syrup + Medium 

 

Disintegration Time 

(Minutes) 

Combined Tablet in 15ml 

Syrup + Medium 

 

1
 A 769.93 10.3 0.0 

D V P D V P D V P D V P 

2.55 -- -- 
3.20 11.4 0.52 3.23 11.9 0.69 3.31 12.7 0.86 

B -- -- -- -- 84.1 8.18 

2
 

A 808.43 25.8 
0.1

2 
21.44 -- -- 18.6 

15.3 0.56 

18.53 

15.5 0.54 

18.09 

16.9 0.53 
B 148.67 1.9 

0.3

4 
0.88 -- -- 0.48 0.65 0.73 

C -- -- -- -- 64.6 6.68 -- -- -- 

3
 

A 769.2 22.9 
0.0

6 
2.46 -- -- 2.29 

30 0.71 

2.0 

31.2 0.76 

2.20 

31.7 0.75 
B 368.53 9.4 

0.1

6 
0.40 -- -- 0.67 0.73 0.80 

C -- -- -- -- 104.2 8.26 -- -- -- 

4
 A 769.2 22.9 

0.0

6 
2.47 -- -- 

2.47 12.5 1.01 2.42 12.15 0.96 2.38 12.65 0.85 

B -- -- -- -- 84.1 8.18 

5
 

A 336.0 11.8 
0.5

8 
8.29 -- -- 9.39 

13.3 0.54 

9.25 

13.5 0.59 

9.13 

13.9 0.64 
B 368.53 9.4 

0.1

6 
0.44 -- -- 0.50 0.48 0.46 

C -- -- -- -- 141.5 8.96 -- -- -- 

6
 A 148.67 1.9 

0.3

4 
0.56 -- -- 0.72 

11.6 0.32 
0.82 

11.9 0.39 
0.88 

12.01 0.47 

B -- -- -- -- 95.9 3.34 -- -- -- 

7
 A 732.77 11.0 0.0 8.0 -- -- 

8.35 12.5 0.52 8.42 12.13 0.53 8.45 12.9 0.55 
B -- -- -- -- 96.2 2.0 
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Table 8.5: Continued… 

Group 

Avera

ge 

Weigh

t 

Tablet 

(mg) 

Avera

ge 

Hardn

ess 

(Kp) 

Fri

abil

ity 

(%) 

Disintegrati

on Time 

(Minutes) 

of 

individual 

Tablets 

Syrup 

Viscosity 

(cps) / pH 

Disintegration Time 

(Minutes) 

Combined Tablet in 5ml 

Syrup + Medium 

Disintegration Time 

(Minutes) 

Combined Tablet in 10ml 

Syrup + Medium 

 

Disintegration Time 

(Minutes) 

Combined Tablet in 15ml 

Syrup + Medium 

 

8
 

A 919.9 16.1 0.1 118 -- -- 115 

12.53 0.43 

119 

12.85 0.49 

120 

13.9 0.49 B 564.87 3.3 
0.3

6 
1.17 -- -- 1.17 1.20 0.83 

C -- -- -- -- 39.6 4.59 -- -- -- 

9
 

A 769.93 10.3 0.0 4.49 -- -- 
5.35 12.5 0.75 5.15 11.9 0.65 5.12 11.8 0.55 

B -- -- -- -- 39.6 4.59 

1
0
 

A 646.67 9.5 0 1.27 -- -- 3.55 

12.8 0.47 

3.54 

12.83 0.48 

3.52 

12.85 0.50 B 928.03 6.8 
0.0

5 
3.20 -- -- 4.59 4.58 5.36 

C -- -- -- -- -- 66.5 6.84 -- -- 

1
1
 

A 769.93 10.3 0.0 4.49 -- -- 5.50 

13.7 1.29 

5.15 

14.0 1.31 

5.10 

14.58 1.68 

B 817.0 19.30 0 5.19 -- -- 5.32 5.49 6.10 

C 
564.8

7 
3.3 

0.3

6 
1.17 -- -- 1.22 1.11 1.05 

D -- -- -- -- 39.6 4.59 -- -- -- 

 

 



170 
 

8.4 Discussion 

This study revealed that in some cases of prescribed drug combination degree on un-

ionized drug changed by taking extra dose of co-prescribed oral liquid. Cefixime trihydrate faction 

of un-ionization was changed from 92.64% to 89.91% in the presence of co-prescribed 

betamethasone tablet in the disintegration medium and dose of cefixime trihydrate suspension 

itself due to change in pH. It is reported that absorption of drug was influenced by pKa in relation 

to pH of the gastro-intestinal tract (Hörter and Dressman, 2001). Hence selection of drug 

combination and use of proper dose is very significant to get required therapeutic and health 

outcome. Earlier study suggested that disintegration rates are effected by polymer combination in 

coating materials, pH of disintegration medium and coating (Khan et al., 1999). Furthermore, 

physicochemical properties affect the bioavailability and hence health outcome. Interactions 

between drug, its formulation and GIT occurred before absorption of drug after oral administration. 

Physicochemical properties are also affected by food, i.e., solubilization and pH of drug are 

affected by food. Such factors which induce changes in GIT were previously reviewed (Charman 

et al., 1997a). As the prescribed combinations affect the in-vitro characteristics which may lead to 

altered, health outcome, therefore as suggested earlier, implementation of policy to reduce 

unnecessary prescription of drugs is required (Zaidi and Nishtar, 2012). Factors affect the 

prescribing and sometimes became reason of irrational prescribing should be also required to be 

addressed (Rohra et al., 2006). There is dire need of activation of pharmacovigilance department 

of Federal and Provincial Government. In this regard strong regulations at government level can 

also ensure that medicines to be prescribed from the essential drug list without any influence 

(Uzochukwu et al., 2014). Special training programs should be arranged for physicians on good 

prescribing practices. Physicians should give the proper and complete instructions on the 
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prescription in local language and also it is the duty of pharmacist in the pharmacy to properly 

guide the patients about the use of drugs including measuring volumes of oral liquid dosage forms. 

The manufacturers should also be advised to make measuring tools as an essential components of 

package for oral liquids and it should be condition of market authorization as has been 

implemented in other countries.  

 

8.5 Limitations and future prospective 

This study has evaluated the dose impact of prescribed syrups on disintegration time of co-

prescribed tablets and in-vitro physicochemical parameters of disintegration media (pH and 

viscosity) in the different combinations only in acidic media. The same study could be extended 

by using the basic media. 

 

8.6 Conclusion 

In-vitro study revealed that addition of prescribed syrups from 5ml to 15ml in 

disintegration medium can influence the disintegration time of co-prescribed tablets and pH and 

viscosity of the disintegration media. The pH of the media affect the faction of unionized drug for 

the co-prescribed drug in respective drug combination. Proper selection of drug combination by 

physicians and use of prescribed medicines hence can entail the required health outcome 
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CHAPTER 9 

 Effect of patient self-directed medication use on the disintegration time and 

physicochemical properties (pH and viscosity) of respective disintegration media: 

Potential for altered drug performance and therapeutic outcomes 

 

9.1 Introduction 

Proper instructions, regarding usage, dose and availability of drugs can put positive impact 

on health of patient (Aslam et al., 2016; Vermeire et al., 2001). Most of prescriptions did not have 

instructions for patients regarding proper use of prescribed medicines (Patel et al., 2005) by which 

proper therapeutic outcome cannot be expected (WHO, 2002). The above, not only affects overall 

health of individual but also add cost burden of treatment (Godman et al., 2013). Prior studies 

indicated that most of the cases in emergencies were due to drug abuse, non-compliance and 

adverse drug reactions (Prince et al., 1992). However, sometimes proper instructions have been 

given to patients, but they are unable to comply with. Patients have their own believes regarding 

drug use, which they follow during taking their medicines. Therefore, even a rational prescription 

may fail if the instructions of drug usage are not given properly or not followed by the patients 

(Martin et al., 2005). 

In Pakistan, there are several issues regarding prescription, such as availability of excessive 

number of registered medicines, many being un-necessary but still prescribed under influence of 

marketing activities of pharmaceutical companies. Unrestricted access of all types of medicines to 

patients due to weak community pharmacy setups (Hussain et al., 2013). There are several issues 

that are remained to be addressed. For instance, a common practice in Pakistan is self-directed use 

of milk with intake of the medicines. The majority of local population mythically perceives that 

the allopathic drugs are, what they term as “hot” for body, liver and other organs. Furthermore, 
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these drugs have more side effects as compared to that of herbal or alternative remedies. Due to 

the above considerations, substantial number of the patients take drugs either with glass of milk or 

with water followed by milk to “neutralize” what they term as “heat” caused by allopathic 

medicines and their side effects. The literature cites only one drug, metronidazole for which milk 

intake is beneficial and recommended to prevent the stomach upset (Bellows et al., 2013). 

However, milk (along with other dairy products such as yogurt and cheese) has been advised to be 

avoided with drugs because it delays or prevents the absorption of antibiotics such as tetracycline 

and ciprofloxacin (Bushra et al., 2011). This occurs because the calcium, a divalent ion present as 

rich quantity in milk (or other dairy products) binds to the antibiotics in the stomach and upper 

small intestine to form an insoluble compound (McCabe-Sellers et al., 2003). Thus, contrary to 

the what is practiced in Pakistan, drugs (antibiotics) which is a substrate for milk interaction are to 

be taken only one hour before or two hours after milk intake. The milk, due to its pH (6.5 to 6.7) 

and components, such as calcium may also affect the dissolution behavior of drug in stomach. The 

pH of disintegration medium with other factors (polymers combination in coating material and 

coating level) affects disintegration rate (Khan et al., 1999). Thus, the intake of drug with milk, 

has the possibility to alter the microenvironment for a table formulation designed based on pH 

dependent drug delivery leading to a change in disintegration of drug. Furthermore, a complex 

assortment of interactions between drug, its formulation and GIT occurred before absorption of 

drug after oral administration. Food also affects pH and the solubilization capacity of drugs. Due 

to different pKa and pKb values of the drugs and pH of the absorption site, physicochemical 

properties such as degree of ionization and unionization of drugs, and thus their fraction available 

for absorption is modified which affects in-vivo parameters such as drug absorption (Charman et 

al., 1997a). Hence, the present study was aimed to investigate effect of prescribed drug 
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combinations on the disintegration time of drugs placed in in-vitro disintegration media and the 

pH and viscosity of the media with or without milk (two different conditions to mimic intake of 

milk and as a result to in-vivo environment).  

 

9.2 Materials and Methods 

 

 Materials  

The materials enlisted in Section 7.2.1 were used to prepare disintegration media in the 

study. Buffalo’s milk was obtained from local milkman. The tablets prescribed on the selected 

prescriptions were purchased from market.  

 

 Disintegration media 

Two media 0.1N HCl and 0.1N HCl + Milk (50%: 50%) labeled as Condition I and 

Condition II respectively were prepared. Hydrochloric acid 0.1N HCl was used to simulated the 

gastric media in case of drug usage without milk, while 0.1N HCl + Milk (50%: 50%) was used to 

mimic the trend of taking medicine with milk in Pakistan.  

 

 Collection of prescriptions 

Ten prescription from those legible prescriptions collected for part of study given in 

Chapter 7 (Section 7.2.3) having at least one prescribed tablet were randomly selected for this part 

of study. The prescriptions which were not legible and do not contain at least one tablet were 

excluded. Prescriptions having prescribed drugs other than tablet and syrup were also excluded. 
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 Test of disintegration time 

All prescribed drugs in each prescription, were placed in USP disintegration test apparatus-

I using two disintegration media given as condition I and II (Section 9.2.2). In Condition I, 

disintegration medium was 0.1N HCl, mimicking the stomach while in Condition, II, the medium 

was 0.1N HCl + Milk (50%: 50%), mimicking a self-directed trend of taking medicine with milk 

instead of water or water and milk) in Pakistan. The disintegration time of tablet was noted using 

the method given in Section 7.2.5. 

 

 Measurements of pH of disintegration media 

The pH of both disintegration media 0.1N HCl and 0.1N HCl + Milk (50%: 50%) was 

recorded after complete disintegration of tablets from each group. The viscosity of the 

disintegration media was noted using the method given in Section 7.2.6. 

 

 Measurements of viscosity of the disintegration media 

The viscosity of both disintegration media 0.1N HCl and 0.1N HCl + Milk (50%: 50%) 

was recorded after complete disintegration of tablets from each group. The viscosity of the 

disintegration media was noted using the method given in Section 7.2.7. 

 

 Measurement of fraction of on drug ionization  

The percent un-ionized drug was measured using the equation in Section 7.2.8.  
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9.3 Results 

From 474 prescriptions affirmed legible (Section 7.3, chapter 7), 10 legible prescriptions 

having at least one or more tablets or tablet(s)–syrup combinations were taken randomly for further 

evaluation. The number of tablet and tablet-syrup dosage forms and drugs found in this study on 

the ten selected prescriptions has been given in Table 9.1. 

 

Table 9.1: Tablet dosage forms and the drugs found in ten prescriptions 

Prescription 

no 

Number of 

tablets 

Drug/Category 

P1 3 1) Diclofenac Sodium Tablet 

2) Calcium, Vitamin D3, C&B6 Tablet 

3) Norgestrel Tablet 

P2 2 1) Ibuprofen Tablet 

2) Paracetamol and Orphenadrin citrate Tablet 

P3 2 1) Paracetamol and orphenadrin citrate Tablet 

2) Co-amoxiclave Tablet 

P4 2 1) Naproxen sodium Tablet 

2) Calcium and Vitamin-D3 Tablet 

P5 3 1) Ciprofloxacin Tablet 

2) Cetrizine dihydrochloride Tablet 

3) zinc, vitamin E, C, folic acid, and B complex) Tablet 

P 6 1 1) Betamethasone Tablet 

2) Cefixime trihydrate syrup 

P 7 2 1) Ciprofloxacin HCl Tablet 

2) Nimesulide Tablet 

P 8 1 1) Ciprofloxacin HCl Tablet 

2) (Oxethazaine with Al. Hydroxide and Mg Hydroxide) Syrup 

P 9 1 1) Hyocine Butylbromide + Paracetamol Tablet 

2) Wheat Dextrin fiber syrup 

P 10 1 1) Pipemidic Acid Tablet 

2) Di-sodium Hydrogen Citrate syrup 

 

 Disintegration time  

As shown in Table 9.2 and Figure 9.1, disintegration time of tablet of P3, P5 and P9 

increased 2.83, 5.21 and 4.80 times, respectively while that of prescription 7 having ciprofloxacin 

and nimesulide was decreased 1.22 and 1.14 times, respectively at two different conditions. 
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Table 9.2: Disintegration time of prescribed drug combinations at two different conditions 

Prescription Formulations Disintegration time (min) in medium  

0.1N HCl  50% 0.1N 

HCl + 50% 

Milk  

Change (increase (↑) or 

Decrease (↓)as times in 

disintegration time 

P1 Tablet 1 ND* ND* 
 

Tablet 2 0.97 2.30 ↑2.37 

Tablet 3 2.10 2.00 ↓1.05 

P2 Tablet 1 3.20 5.10 ↑1.59 

Tablet 2 2.48 6.35 ↑2.56 

P3 Tablet 1 2.48 7.02 ↑2.83 

Tablet 2 18.53 25.30 ↑1.36 

P4 Tablet 1 23.13 21.00 ↓1.1 

Tablet 2 72 97 ↑1.35 

P5 Tablet 1 2.55 13.30 ↑5.21 

Tablet 2 4.50 10.30 ↑2.29 

Tablet 3 15.17 28.34 ↑1.87 

P6 Tablet 1 0.56 1.00 ↑1.78 

Syrup NA** NA** - 

P7 Tablet 1 2.46 2.02 ↓1.22 

Tablet 2 0.40 0.35 ↓1.14 

P8 Tablet 1 2.47 4.00 ↑1.62 

Syrup NA** NA** - 

P9 Tablet 1 8.0 38.43 ↑4.80 

Syrup NA** NA** - 

P10 Tablet 1 4.49 6.50 ↑1.45 

Syrup NA NA - 

*ND: Not disintegrated, **NA: Not applicable 
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Figure 9.1: Disintegration time of prescribed drug combination at 0.1N HCl and 50% 0.1N 

HCl+ 50% milk 

 

 Change in viscosity of disintegration medium 

Viscosity of disintegration media for prescribed drug combinations at two different 
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for tablets in P1 including diclofenac sodium, Calcium+Vitamins D3, C & B6) and norgestrel 

tablet. 

 

Table 9.3: Viscosity of disintegration medium after complete disintegration of all tablets 

Parameter Viscosity (Cp) Change(times) in viscosity as 

increase (↑) or decrease (↓) 
0.1N HCL 50% 0.1N HCL 

+ 50% Milk 

P1 44.0 17.0 ↓2.58  

P2 18.17 27.21 ↑1.5 

P3 18.17 22.5 ↑1.24 

P4 13.2 27.1 ↑2.05 

P5 14.7 25.0 ↑1.70 

P6 11.6 32.8 ↑2.83 

P7 30.0 33.71 ↑1.12 

P8 12.5 46.2 ↑3.69 

P9 12.5 33.1 ↑2.65 

P10 12.5 42.1 ↑3.37 

 

 

Figure 9.2: Change in viscosity of disintegration medium of 0.1N HCl and 50% 0.1N HCl+ 

after complete disintegration of all tablets 
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 The pH of disintegration media before and after disintegration  

The pH of disintegration media for the prescribed drug combinations at two different 

conditions, 0.1N HCl alone (Condition I) and 50% 0.1N HCL + 50% Milk (Condition II) are 

summarized in Table 9.4 and Figure 9.3. The pH of disintegration medium was drastically changed 

for tablets prescribed on P1, P2 and P3 after complete disintegration of tablets which was 

quantified as 13.2, 15.89 and 11.84 times, respectively. 

 

Table 9.4: The pH of disintegration medium after complete disintegration of all tablets 

Parameter 
Medium 

0.1N HCL pH (P1) 

Medium 50% 0.1N 

HCL + 50% Milk pH 

(P2) 

Change (times) 

P1 0.10 1.32 13.2 

P2 0.19 3.02 15.89 

P3 0.19 2.25 11.84 

P4 0.43 2.81 6.53 

P5 0.39 1.49 3.82 

P6 0.32 1.69 5.28 

P7 0.71 3.76 5.29 

P8 1.01 4.75 4.70 

P9 0.52 3.29 6.32 

P10 0.75 3.29 4.39 
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Figure 9.3: Change in pH of disintegration medium of 0.1N HCl and 50% 0.1N HCl+ after 

complete disintegration of all tablets 
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drug was acidic and pKa of cefixime was 2.8. Results revealed that using milk in disintegration 

medium II reduced the degree of unionized cefixime from 99.67% to 92.8%, which is 7 times 

lesser in water than that of water plus milk media. The pH of plasma (7.4) is higher than that of 

milk pH (7.2) so, drugs with pKa >7.4 will partially ionize in presence of milk. So, ionized 

compounds with less lipophilicity are unable to cross biological membranes resulting in reduced 

absorption (Hale and Abbey, 2017). Basic pKa of same drug shown reduction of un-ionized drug 

from 92.64% to 34.94%, 58 time lesser. Ciprofloxacin is found in Zwitterions form. In another 

prescribed combination (P-8) ciprofloxacin availability of un-ionized drug at pH of medium of 

condition-II (P-2) was reduced to 97.95% and 78.79%, respectively at acidic and basic pKa. 

Pipemidic acid also showed reduction of unionized drug form 99.70% to 48.85% in medium with 

milk. Milk and drugs interaction are pharmacokinetic interactions, which decrease drugs 

bioavailability with increased or decreased excretion of drugs and reduced absorption of nutrients 

(Reis and Joaquim, 2015). 

 



183 
 

Table 9.5: Impact of pH change on in-vitro degree of ionization of drug  

ID  Prescribed Drug Molecule  

 

Drug 

Nature 

ACD 

Acidic 

pKa 

Un-

ionize 

drug at 

P1 (%) 

Un-ionize 

drug at P2 

(%) 

ACD 

Basic 

pKa 

Un-

ionize 

drug at 

P1 (%) 

Un-ionize 

drug at 

P2 (%) 

P1 1 

2(a) 

2(b) 

2(c) 

2(d) 

2(e) 

Diclofenac Sodium  

Calcium    VitaminD3  

Vitamin C   

Vitamin B6    

Norgestrel  

Acidic 

NF 

NF 

Acidic 

Neutral 

Neutral 

4.18 

- 

- 

4.09 

9.63 

13.09 

99.99 

- 

- 

99.99 

100 

100 

99.86 

- 

- 

99.83 

100 

100 

NA 

- 

- 

NA 

5.01 

NA 

- 

 

 

- 

100 

- 

- 

 

 

- 

100 

- 

P2 1 

2(a) 

2(b) 

Ibuprofen  

Paracetamol  

orphenadrin citrate  

Acidic 

Neutral 

- 

4.41 

9.86 

NIL 

99.99 

100 

- 

96.09 

100 

- 

NA 

1.72 

8.72 

- 

100 

100 

- 

100 

9.45 

P3 1(a) 

1(b) 

2 

Paracetamol 

orphenadrin citrate  

Co-amoxiclav 

Neutral 

Basic 

- 

9.86 

NIL 

NIL 

100 

- 

- 

100 

- 

- 

1.72 

8.72 

NIL 

100 

100 

- 

100 

99.91 

- 

P4 1 

2(a) 

2(b) 

Naproxen sodium  

Calcium  

Vitamin-D3  

Acidic 

NF 

Neutral 

4.85 

- 

- 

100 

- 

- 

99.10 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Table 9.5: Continued… 

ID  Prescribed Drug Molecule  

 

Drug 

Nature 

ACD 

Acidic 

pKa 

Un-

ionize 

drug at 

P1 (%) 

Un-ionize 

drug at P2 

(%) 

ACD 

Basic 

pKa 

Un-

ionize 

drug at 

P1 (%) 

Un-ionize 

drug at 

P2 (%) 

P5 1 

2 

 

3(a) 

3(b) 

3(c) 

3(d) 

3(e) 

Ciprofloxacin  

Cetrizine dihydrochloride  

zinc 

Vitamin E 

Vitamin C 

Folic acid 

Vitamin B complex  

Zwitterion 

Acidic 

NF 

Neutral 

Acidic 

Acidic 

NA 

6.43 

3.46 

NA 

11.4 

4.09 

3.48 

NA 

- 

100 

99.91 

- 

100 

- 

99.92 

NA 

- 

100 

98.94 

- 

100 

- 

98.99 

NA 

- 

8.68 

6.71 

- 

- 

- 

- 

4.77 

- 

100 

100 

- 

- 

- 

- 

100 

- 

99.99 

100 

- 

- 

- 

- 

100 

- 

P 6 1 

2 

Betamethasone  

Cefixime trihydrate 

Neutral 

Acidic 

12.87 

2.8 

100 

99.67 

100 

92.8 

- 

1.42 

- 

92.64 

- 

34.94 

P 7 1 

2 

Ciprofloxacin HCl  

Nimesulide  

Zwitterion 

Acidic 

6.43 

5.93 

100 

100 

97.95 

99.33 

8.68 

- 

100 

- 

97.32 

- 

P 8 1 

2(a) 

2(b) 

2(c) 

Ciprofloxacin HCl  

Oxethazaine  

Al. Hydroxide  

Mg Hydroxide  

Zwitterion 

Neutral 

NF 

NF 

6.43 

NA 

NA 

NA 

100 

- 

- 

- 

97.95 

- 

- 

- 

8.68 

5.21 

- 

- 

100 

100 

- 

- 

78.79 

99.99 

- 

- 

P 9 1(a) 

1(b) 

2 

Hyoscine Butylbromide 

Paracetamol  

Wheat Dextrin fiber  

Neutral 

Neutral 

- 

9.86 

- 

100 

- 

100 

8.01 

1.72 

100 

100 

99.80 

100 

P 10 1 

2 

 

Pipemidic Acid 

Di-sodium Hydrogen 

citrate  

Zwitterion 

NF 

3.27 

- 

99.70 

- 

48.85 

- 

8.51 

NIL 

100 

- 

99.37 

- 
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9.4 Discussion 

The focus of the study was to evaluate the effect of milk on the disintegration time of tablets 

and the change in pH and viscosity of disintegration medium after disintegration of all the tablets 

in each prescription in water and water plus milk. Findings of the current study indicated that 

disintegration medium with or without milk markedly changed disintegration time of tablets, 

viscosity and pH of disintegration media. Various factors such as drug solubility, rate of in-vivo 

dissolution and permeability affect drug absorption and hence bioavailability. It has already been 

evaluated that physicochemical properties affect the bioavailability (Charman et al., 1997a). 

Physicochemical properties and physiological processes have impact on drug absorption (Martinez 

and Amidon, 2002). This study indicated that use of milk while taking medicine affects in-vitro 

properties of tablets such as disintegration time, which may also influence the in-vivo drug 

absorption. Multiple prescribed drug combinations and use of milk affected pH of disintegration 

or dissolution medium (Reis and Joaquim, 2015). Drug-drug interactions also affect absorption. 

For example silymarin affect drug absorption and co-administration of other  pharmaceutical drugs 

with silymarin was suggested to be with caution (Wu et al., 2009). The milk or dairy products have 

been reported to reduce absorption of ciprofloxacin from 30 to 36% (Neuvonen et al., 1991) due 

to the presence of casein and calcium (Pápai et al., 2010). Even an extremely little quantity of 

calcium can make an insoluble chelate with tetracycline which, tremendously retards its 

absorption, thus the little quantity of milk in coffee, tea or in any other food has the potential to 

retard bioavailability of drugs (Jung et al., 1997). Xanthine oxidase present in cow milk also has 

potential to reduce bioavailability of concomitantly administered mercaptopurine (de Lemos et al., 

2007). In the present study it was revealed that at variant pH, an altered fraction unionized was 
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available for drug absorption, thus depending upon nature of drug, its absorption could be changed 

(Manallack et al., 2013). 

In this study drastic change was observed in degree of ionization when milk was used in 

prescribed combination of pipemidic acid (Reis and Joaquim, 2015). Drug-foods interactions 

affect permeability, solubility and metabolism of drug and therefore have certain clinical outcomes 

(Custodio et al., 2008). Drug food interaction affect drug absorption especially for hydrophilic 

drugs (Gu et al., 2007). Cefixime also showed marked change in ionization in both media and in 

respective prescribed combinations. Previous studies reported that prescribers should document 

all the necessary information mentioned on patient medical card prior to prescribing medications 

for ailment (Negasa and Tigabu, 2014). Medicine utilization by patient has been affected by lack 

of instructions on prescriptions. Healthcare practitioners such as doctors and pharmacists should 

have updated knowledge regarding drug-drug/drug-food interactions (Sprouse and Van Breemen, 

2016). For proper drug usage physician and pharmacist should counsel the patients to avoid risk 

of adverse reactions and irrational drug use (Volkow, 2005). 

Prescription audits should be conducted to monitor prescribing style of clinicians (Desai, 

2001). To promote rational prescribing, pattern of prescription studies can be for better utilization 

of resources to reduce prescription errors. A study of prescription pattern is an important tool to 

determine rational drug therapy, maximize utilization of resources and to reduce prescription 

errors. In developing countries world health organization (WHO) and international network for 

rational use of drug are continuously working to improve drug utilization  by standard drug use 

indicators for better therapeutic outcome (Biswas et al., 2001; Maniyar et al., 2011). Currently, 

regulatory guidelines do not deal with study design in connection with in-vitro and in-vivo drug 

interactions. Pharmaceutical Research and Manufacturers of America, Drug Metabolism and 
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Clinical Pharmacology Technical Working Groups have highlighted the industry position and 

defined best practices regarding the in-vitro and in-vivo pharmacokinetic drug-drug interaction 

studies. This may be helpful for developing the data for registration dossiers (Bjornsson et al., 

2003). Improvement in prescribing pattern is needed to prevent prescribing errors (Vitillo and 

Lesar, 1991) and for regulation of policies to reduce un-necessary prescription (Zaidi and Nishtar, 

2012). Health care system can be evaluated by drug utilization studies that can monitor and suggest 

prescribing style to improve prescription quality for rational and cost effective medical care 

(Bashir et al., 2013; Jimoh et al., 2011). Patients should be given cost effective rational medication 

and must be educated for the use of drugs to achieve better therapeutic outcomes.  

 

9.5 Limitations and future prospective 

In the present study impact of milk has been observed on pH and viscosity of disintegration 

medium and disintegration time of prescribed tablets in respective combinations using only 10 

prescriptions. In future more prescription could be studied. Furthermore, effect of prescribed 

combinations and drug utilization practices can be studied in-vivo  

 

9.6 Conclusion 

Prescribed drug combinations and practices of medicine usage by the patients with milk 

shown to affect the physicochemical parameters of disintegration fluids; ultimately can also affect 

the drug absorption. Multiple drugs to be prescribed should also be carefully selected to avoid the 

adverse health outcome. There is a need to improve patient education of drug use by the healthcare 

practitioners. Patient education regarding drug use should be improved with coordinated efforts of 

healthcare practitioners towards correct and rational use of medicine in the community.   
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CHAPTER 10 

 General Discussion 

This study was undertaken, according to schematics given in Figure 10.1 to evaluate the 

effect of irrational prescriptions/misuse of drugs and self-perceived medicine utilization practices 

on in-vitro disintegration time change in pH and viscosity of disintegration and degree of ionization 

of respective medicines. The effects of the above were also studied for the possible health-

outcomes and economic co-relates. It was a multidimensional study with several objectives 

(Chapter 1) integrating the pharmacy practices with pharmaceutics. Literature was reviewed with 

respect to the study (Chapter 2). Prescribing trends, patients’ and MS-staff perceptions were taken 

into account on prescribing and prescribed drug combinations. Economic co-related factors 

affecting the irrational prescriptions were also studied (Chapter 3). Different questions were asked 

from all the above three stake holders. Prescriber although knew the prices of medicines but mostly 

did not consider while prescribing but patients showed concern on prices. Based per unit prices of 

the prescribed medicines as compared to the unit prices of two alternative brands available in the 

market, cheaper brands were also available in the market than those on the prescriptions.  

The medicines of the MNCs having higher prices than that of the local firms were perceived 

to be prescribed more. The commanding position of physicians may be one of the pouring factors 

to determine the brands or generics to be prescribed (Hellerstein, 1998). It was found that 

promotion by the pharmaceutical companies was playing role in the prescribing trends. Detailing 

and training events by the pharmaceutical representatives creates influence on the prescriber along 

with contribution in update of physicians’ knowledge.  
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Figure 10.1: The schematics for the study design of the present study 

 

Choice of drugs is authority of physician (Hellerstein, 1998), patients also influence the 

selection of the drugs (Coscelli, 2000). The study revealed that the patients had concerns on and 

demand of the drug prices, but were prescribed with the expensive medicines. The pharmaceutical 
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industry has not a direct impact on the patients’ perception, thus in the present study the liking of 

patient to multinational brands could be attributed to the tagging of price with the quality.  

A practice of brand replacement at community level was noted which might be due to lack 

of uniform prices within generics and for profit gains. The brand replacement could be considered 

price driven as MS-staff endorsed that it is done keeping in view the discounts. A substantial 

margin of profit for the manufacturers was also expected, implied form the price disparity of same 

brands of certain medicine supplied to public sector hospital and the open market. It seemed that 

the part of the profit earned might in turn be used for the uncontrolled promotional activities, 

unethical marketing and hence the forced irrational prescribing. A pharmaceutical firm in Pakistan 

was granted price of PKR 13000 per injection for treatment of hepatitis C. Later, the firm started 

a scheme, “buy one get one free” by retaining the actual market retail price (MRP) PKR 13000 

instead of reducing price of one unit to PKR 6500. Henceforth, it could be implied that there was 

a great potential for prescribers and MS-staff to take the benefit of this discount instead of passing 

on of this benefit to patients. This was a violation of the SRO 1103(I)/2006 to pass on more than 

40% of retail price as discount. Consequently, on noticing, the Federal Government of Pakistan 

reduced the MRP of product to PKR 6500.  

Prescribing costly brands of medicines increases the economic burden on patients (Carrera 

et al., 2013; Glucksberg and Singer, 1982). In Pakistan maximum of the health expenditures are 

paid directly by consumers. Thus, the prescription of expensive medicines would add to the 

economic burden on the patients. Educating doctors and their patients enables them to reduce the 

cost of treatment by rationally selecting the medicines (Crawford and Shum, 2005). 

In this study, most of MS-staff confirmed that medicines of MNCs are prescribed more and 

conformed practice of brand replacement by considerable MS personnel. Role of incentives by 
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firms and promotional activities at prescribers’ level is expected to play role in prescribing and, at 

community pharmacy level, in dispensing. The role of physicians to influence the dispensing 

patterns in pharmacies located in the close vicinity to their clinics also observed in this study. The 

prescribing approach has also been linked with the incentive paid to the physicians in line with 

previous study (O'malley et al., 2006).  

Uniform prices can improve the situation as all registered medicines available in Pakistan 

are being manufactured under same licensing conditions and GMP guidelines of Drugs Act 1976 

and DRAP Act 2012. Guidelines for promotions of the medicines also needs to be established. Un-

ethical marketing and incentives to prescribers needs to be stopped by Law. Inconsistent prices 

with respect to inflation and implementation of pricing policy needs to be focused (Ibrahim and 

Bukhari, 2004).  

Common questions were asked from the patients of the same physicians and from the 

nearby medical store staff to evaluate the perception on prescribed drug prices, ideal prescription 

practices and the preference of drugs of local manufacturers or that of the multinational companies 

(Chapter 4). It was a novel study and the study design to take the consumers’ (patients’) and 

medical store personnel’s prospective into consideration for the evaluation of the prescription trend 

along with the economic co-relation on the prescribed drugs apart from the clinical judgment of 

the physician. 

The MS persons have the perception that medicines of local and multinational companies 

were equally effective contrary to the opinion of prescribers and patients who believed that drugs 

of multinational companies were more effective. MS persons might switched the brands 

considering it equally effective to medicines of MNCs due to the unavailability of a particular 

prescribed brand or an underlying intention to earn more profit. Physicians and patients showed 
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more faith on the medicines of multinational firms. The patients and MS persons perceived that 

the prescriber prescribed the expensive medicines, a different opinion from that of the physicians.  

Availability of drugs also affects prescribing. In Pakistan about 86000 brands have been 

registered, however about 25000 are unavailable. The availability of brands of multination firms 

is much better than that of local firms as evaluated in this study. Local manufacturers complain 

that due to less price fixed by the Government sometimes they cannot market their product because 

of the difficulty to meet their expenses. This complain is a surprise since they supply medicines to 

the public sector hospital at lower prices than the fixed prices (Chapter 3). However, it is the 

condition of registration under Drugs Act 1976 to ensure the availability of all registered drugs in 

the market without any interruption. The different response of physicians from that of patients and 

MS persons for the above aspect indicated that physician considered the state of disease and 

prescribed drugs on the basis of diagnosis instead of considering just the availability of medicines. 

In contrast, patients concerned with the availability of required drugs prescribed and MS persons 

also linked drug distribution to patients hence responses of patient and medical store were similar 

in this study.  

Prescribers predominantly considered that sometimes patients demand medicines from the 

MNCs but denied by patients and MS persons. Since the prices of medicines of MNCs are more 

than medicines of local firms hence it was the perception in some cases that high priced drugs were 

more effective. Different perception of medical MS personnel regarding prices of drugs may be 

due to practice of the brand switching for more profits. 

The patients and the MS personnel perceived that dispensing patterns of medicines from 

pharmacies nearby to physicians’ clinics were affected by the prescribers. Literature cites the 

determinants of physicians’ prescription choices between different versions of the same drug (Liu 
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et al., 2009). This prescribing attitude may be driven by the incentive paid to the physicians 

(O'malley et al., 2006). In Pakistan different prices have been fixed for the same drug of local 

manufacturers and multinational manufacturers. Brand leaders were given more prices being 

marketing the innovative brand (Pricing Policy 2015). SRO 1103(I) /2006 is regarding drug 

discount rules 2006 which allow the manufacturers to sale their drugs below the prices approved 

by the Federal Government under Section 12 of Drugs Act 1976 (Drugs Act 1976). As Pakistan 

mostly imports the raw materials of the registered drugs including APIs and excipients form China 

and India therefore, it is beneficial on one side that due to fluctuation of prices of raw materials in 

the international market the benefit of reduction in raw materials prices can be transferred to the 

consumers (patients) off and on. But on the other side same molecule in same strength has the 

different prices in the market with reference to different brands. Due to different prices of same 

generic, the pharmaceutical companies are in position to give incentives to the prescribers 

henceforth, may lead to liaisons of pharmaceutical company, prescriber and ultimately forced 

prescribing as depicted in this study.  

Another aspect of the study was to evaluate the some key parameters, such as the 

prescription errors and the effect of intervention in a selected healthcare facility which was found 

to be cooperative during the study (Chapter 5). Some basic aspects of prescriptions were noted 

which are required for safe use of the prescribed medicines. Prescription errors, particularly in the 

areas of dose, duration of therapy and diagnosis was noted. The effect of educational intervention, 

through discussions and distribution of relevant literature was noted by observing the same 

prescription parameters after 2 and 15 month post intervention. Though immediate intervention 

improved the prescribing patterns, yet after about 15 months there was some decline in the 

improvements already made immediately (2 month) after intervention. Before intervention, the 
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total direct prescription cost was found due to irrational prescription of cefixime in children below 

10 years of age decreased to rational levels as per standard therapeutic guidelines after 

intervention. The final health outcome depends upon the correct use of the medicines as instructed, 

though it varies from patient to patient (Okonkwo et al., 2001). To promote the rational use of 

drugs WHO has given twelve core interventions (WHO, 2002) given in Chapter 1 (Section 1.3). 

The interventions leading to cost effectiveness therefore should be implemented nationwide 

(Soleymani et al., 2012). The effectiveness of interventions over time is an issue (Davey et al., 

2013) as we found in our study. Therefore, this study endorsed that continuous education and 

updating of the prescribers’ knowledge is required.  

The implications of drug utilization were evaluated in this study (Chapter 6) which 

indicated that the majority of population had poor knowledge regarding appropriate medication 

use. A less focus has been given on the drug utilization practices in Pakistan. There is no 

centralized data is available about the development of secondary diseases due to irrational use of 

medicines in Pakistan. Role of pharmacist, which in Pakistan is under-utilized, is very significant 

to ensure optimization of drug use (Hussain and Ibrahim, 2011). Improper use of medicine can 

lead to hazardous health outcomes and secondary disease may cause the frequent hospital 

admissions (Sehgal et al., 2013). Majority of patients used to take the oral liquids with bottle caps, 

reconstituted the oral suspensions by mere approximation and used milk as reconstitution medium 

in Punjab. Remarkable number of patients considered 10ml and 15 ml as teaspoonful (5ml).  

The way the drugs are stored at home during and after usage is also an important factor; 

many had idea of storing medicine in fridge irrespective of the required storage temperature. The 

role of healthcare practitioners for public education regarding rational use of drugs is very 

important (Vellinga et al., 2014). Pharmacists and other healthcare professionals have to educate 
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patients to meet the knowledge gaps of public regarding medicine storage and disposal. Standard 

medicine waste management policies needs to be focused (Bashaar et al., 2017).  

Close monitoring of patient profiles, taking follow up, assessing appropriateness of drug 

for indication and considering other patient and drug related factors required to prevent health 

hazards to the patient and improvement in medicine utilization practices (Scott et al., 2015). 

Healthcare practitioners should also focus on the compliance level, duplicate generics and expired 

medications (Sorensen et al., 2006). Community pharmacy, through the trained and qualified 

pharmacist can improve the proper use of medicines (Haynes et al., 2012). As per Drugs Act 1976 

and DRAP Act 2012 qualified pharmacist should be available all the time in the Drug Store. The 

presence of qualified pharmacist at Drug Store can improve improper drug utilization through 

educational interventions to the patients. Prescribers’ education, patient education, regulatory 

controls on easy access to medicine, information campaigns for the public and media awareness 

programs can help to reduce the un-necessary and inappropriate use of drugs among the population 

(Lowe, 2017). 

In this study, we attempted to find the possibility of the development of secondary disease 

due to use of irrational combination of the medicines. One of the limitations in finding a secondary 

disease was the lacking of the patient’s knowledge about the secondary disease. It was evident that 

number of patients may have not reported or disclosed the secondary disease or exact expenses of 

the treatment.  

Fourth novel aspect of this study integrated the survey/ questionnaire (Pharmacy practice) 

with Pharmaceutics, an emerging discipline, clinical pharmaceutics and pharmaceutics in 

Pharmacy practice. Herein practically the prescribed drug combination and drug utilization 

practices was studied to envision the effect on the health outcomes (Chapter 7). For this purpose, 
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in-vitro change in physical parameters such as pH and viscosity of special disintegration medium 

(closely related to actual in-vivo stomach medium) and disintegration time of different prescribed 

tablets in the presence of others in medium were observed. The impact of time to take different 

combined medicine by patients and the quantity of the oral liquids perceived and taken was also 

experimentally evaluated. Our findings suggested that prescribed combination and the way of the 

usage of oral solid dosage forms such as tablet affected the disintegration time of tablets and 

disintegration medium which in turn was expected to affect the in-vivo disintegration/dissolution 

medium and the final in-vivo absorption and thus, the health outcome. The prescribed combination 

of two tablets has revealed significant difference in pH of the disintegration media when given as 

individual tablets (Condition-I) and when in respective combination (Condition-II). Since the 

drugs are either weak acids or bases, their degree of ionization and unionization depends on the 

pH of the environment and the pKa value of the drugs. Only the unionized fraction of drug is 

available for drug absorption. Changes in either rate or amount of drug absorption affect the health 

outcome (Levine, 1970). 

The present study revealed that in some cases the prescribed drug combinations, altered 

the degree of un-ionization of other prescribed drug in presence of a wrongly perceived extra dose 

of co-prescribed oral liquid. For instance, the fraction unionized of cefixime trihydrate was 

changed from 92.64% to 89.91% in the presence of co-prescribed betamethasone tablet in the 

disintegration medium and dose of cefixime trihydrate suspension itself due to change in pH of the 

disintegration media. Absorption of drug also influenced by pKa in relation to pH of the gastro-

intestinal tract (Hörter and Dressman, 2001). Hence selection of drug combination and use of 

proper dose was very significant to get required therapeutic effect and health outcome.  
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Mostly spoons are not added in the packaging of the oral liquids in Pakistan. Therefore, 

patients cannot properly measure the dose of oral liquids. Sometimes dessert spoonful or table 

spoonful is considered as tea spoonful or the vice versa. Hence in this study impact of different 

doses of syrup was evaluated on the disintegration time of co-prescribed tablets in respective 

combinations (Chapter 8). Impact of use of milk was also seen on the physicochemical parameters 

of disintegration media and disintegration time of the prescribed tablets in combination (Chapter 

9) since it is common practice in Pakistan to use milk with medicines to avoid their so called “heat, 

more side effects and toxicity. As prescribed combinations influence the health outcome, therefore 

as earlier suggested regulation of policy investment to reduce un-necessary prescription of drugs 

is required (Zaidi and Nishtar, 2012). Physicians should give the proper and complete instructions 

on the prescription in an understandable way and also it is the duty of pharmacist in the pharmacy 

to properly guide the patients about the use of drugs including measuring volume of oral liquid 

dosage forms. The manufacturers should also be advised to make measuring tools as an essential 

component of package for oral liquids and it should be condition of market authorization.  

This study has also revealed the physicochemical changes in the disintegration media and 

the time of disintegration of co-prescribed tablets due to drug utilization practices and prescribed 

combinations. These changes in turn can impact the rate and extent of absorption of drug and final 

health outcome. Policy makers and health professionals can contribute towards optimal use of 

drugs in the community (Bashir et al., 2013). Australia has developed the national guidelines for 

quality use of medicine (QUM) and patient and physician feedback has given prime importance 

(Mao et al., 2015). Hence, in Pakistan up-gradation of regulatory control and proper guidelines to 

health care providers can promote the rational use of drugs. 
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CHAPTER 11 

 Recommendations, Suggestions, and future prospective 

Our study revealed that both, the prescribed drug combinations and drug utilization 

practices by patients in Pakistan might lead to adverse health outcomes and thus, might also have 

the economic impacts. There is a need of improvement in the prescribing pattern and preventing 

the prescribing errors as well as improvement in the drug utilization practices. Based on the 

precious reports and the findings of our present study, following are the recommendations, 

suggestions to improve the prescription and drug utilization practices in Pakistan.  

 

11.1 Devising national practice guidelines 

Incorporation of rational drug prescribing as an integral part in national practice guidelines 

for family physicians has been suggested in literature to improve the rational drug prescription 

(Alkot et al., 2011).  

 

11.2 Inclusion of rational prescription in medical curricula 

To improve the rational prescription, it has also been suggested that the rational drug 

prescription should be included in the curricula of medical education at both undergraduate and 

postgraduate levels (Alkot et al., 2011). 

 

11.3 Emphasizing the role of Pharmacist 

The role of pharmacist is very significant for preventing the misuse and the irrational 

utilization of drugs though patient counseling. Patient targeted services results into small 

improvements of clinical outcomes such as blood pressure, blood glucose, blood cholesterol, 
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triglyceride levels and asthma outcomes by enabling the true role of pharmacists. Health service 

utilization, such as rate of hospitalization and general practice and emergency room visits, have 

been found to be reduced by the patient targeted pharmacist-provided services. Cost of medical 

expenses are also reduced in single patient targeted intervention by pharmacist (Pande et al., 2013). 

Appointment of a clinical pharmacist can make the prescription more rationalized in the health 

facility (Muhammad et al.). Medical store and pharmacies should only be run under active 

supervision of qualified pharmacist as required under Drugs Act 1976. Implementation of the 

community pharmacy system is the need of the time. 

 

11.4 Physician-patient relationship 

Physician-patient relationship is also very significant for safe use of medicine and 

communication between physician and patient is significant for the satisfaction of the patient and 

better health outcomes (Dimatteo, 1994). Appropriate communication between the patient and 

healthcare practitioners are the factors that can effectively control medication mismanagement and 

out-of-pocket expenditures of the patient (Anderson et al., 2010).  

 

11.5 Manufacturers’ initiatives 

Patient information, improved drug packaging and labeling by the manufacturers may be 

one of a factors that can effectively control medication mismanagement and out-of-pocket 

expenditures of the patient (Anderson et al., 2010) and thus the rational prescription and medicine 

usage. 
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11.6 Adopting WHO standard treatment guidelines 

WHO recommended the development of standard treatment guidelines and their 

implementation required to contain the antimicrobial resistance (WHO Bulletin 2011). Such 

guidelines could be adopted for rational prescription and appropriate drug utilization. 

 

11.7 Education of prescribers 

Prescribers needed to be more educated and should go through new courses once in a year 

to be aware of the advancement in the medical fields. Education to prescriber can improve the 

rational prescribing (Richir et al., 2008). In current study dose given to children was inappropriate. 

Earlier study showed that there should be strict implementation of correct guidelines for the 

pediatrics (Moorthi et al., 2011). Guideline to health care providers could lead to the rational use 

of drugs (Mao et al., 2015). Educational interventions recommended as conclusion to reduce the 

frequent use of antibiotics and irrational fixed dose combinations, preparations of uncertain 

efficacy, inadequate labels and lack of access to standard tools (Hazra et al., 2000). Careful health 

professional education in addition to patient awareness would be effective in reducing excessive 

use of antibiotics, doctor patient communication could help in reducing over use of the drug. 

Our study revealed that even one single drug prescribed to children under age of 10 years 

in 100 prescriptions in one hospital can put considerable economic impact due to irrational 

prescription. Extra cost spent on the treatment of irrational prescription could be overcome by the 

better education of the prescribers to avoid this type of complications (Tan et al., 2013). 

 



201 
 

11.8 Educational programs for medical students 

Effectual programs at the level of postgraduate education in connection with guidelines for 

prophylaxis and basic principles of infectious disease and antimicrobial pharmacology are needed 

to avoid the irrational prescription (Maki and Schuna, 1978). 

 

11.9 Provision of dosing tools and helping aids for the patients 

Counseling provided by the healthcare professionals and provision of dosing tools are 

helpful in reducing the dosing errors (Yin et al., 2014).  

 

11.10 Updating the knowledge of healthcare team 

Updated knowledge of healthcare practitioners can effectively control medication 

mismanagement and out-of-pocket expenditures of the patient (Anderson et al., 2010) which may 

lead to the rational prescription. Continuous education and refresher courses for doctors and 

pharmacists should be initiated. 

 

11.11 Development and implementation of good prescribing practices 

Guide to good prescribing based on problem of patient, therapeutic objective, drug 

suitability, utilization of medicines, and proper instruction with follow up to monitor the treatment 

improves the situation (Bapna and Dandiya, 2011). There is need of improvement in the 

prescribing pattern and prevention of the prescribing errors. Incorporation of rational drug 

prescribing as an integral part in national practice guidelines for family physicians and in the 

curricula of medical education at both undergraduate and postgraduate levels (Alkot et al., 2011) 

may lead to improvement pertaining to drug utilization. Belongia and Schwartz (1998) believe that 
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physicians should be convinced that patients’ satisfaction is based on communication more than 

prescription. 

 

11.12 Public awareness programs 

Mass awareness campaigns should be introduced to address the use and misuse of 

antibiotics (Sutradhar et al., 2014). The major intervention is the awareness about the rational use 

of antibiotic (Ahmad et al., 2014). Government should take steps to educate child through teachers 

and parents. Guidance and counseling unit in all primary and secondary school should include the 

dangers of drug to the child-youth in their curriculum (Abdullahi et al., 2014). Strategies should 

be made to stop the use of prescription drugs other than the medical purpose by getting messages 

that their use will be harmful. Raising awareness among students about the proper use of 

prescription can limit the misuse of drugs (Johnston et al., 2011). Promotional programs should be 

conducted to minimize the drug abuse (Wright et al., 2010). There is strong need of public 

education about appropriate use of drugs via educational interventions and awareness seminars. 

Healthcare professionals along with policy makers can collaboratively reduce the health hazards 

from inappropriate drug use. Awareness programs should be initiated on print and electronic media 

regarding safe use of medicines. 

 

11.13 Reporting and evaluation system to report medication errors 

Reporting and evaluation system is required to report medication errors (Ahsan et al., 

2016). Prescribers should document all the necessary information mentioned on the patient 

medical card prior to prescribe medications for a disease (Negasa and Tigabu, 2014).  
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11.14 Role of local regulatory bodies 

Role of local regulatory bodies is very significant. Drug regulatory authority of Pakistan 

(DRAP) and Provincial Governments of Pakistan should take measures to stop self-use and re-use 

of prescription. strict law should be made one prescription to be dispensed for only one patient, 

this will probably decrease the irrational unethical self-medication (Patil et al., 2010). This study 

has strongly recommended the role of physicians and pharmacists as well as patients in Pakistan 

for safe use of medicines. Physicians and pharmacist can tell patient about the correct dose of 

medicine and should teach their patients about the drug abuse and possible side effects. A 

behavioral or pharmacological approach alone may be sufficient for treating some patients, 

research shows that a combined approach may be best (Volkow, 2005).  

 

11.15 Secure system at medical stores 

A secured system at the retail pharmacies has been suggested (Johnston et al., 2011) where 

the medicine stores should be directed by government not to sell any form of drug to children 

under the age of 16. Those between 16 – 20 years of age could be sold but with doctor’s 

prescription only (Abdullahi et al., 2014). The Provincial Governments required to ensure the 

community pharmacy services and availability of pharmacist across Pakistan. 

 

11.16 Miscellaneous measures 

Based on this study and various studies already conducted following are some suggestions 

and general recommendations for safe and effective use of medicines in Pakistan.  
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A. The role of healthcare professionals such as physicians, pharmacists and nursing towards 

improvement of healthcare system in the community is very significant, therefore, all the above 

stakeholders must play their roles.  

B. System based approach is required for safe and effective use of medicines. Computerization 

can improve the situation. 

C. A proper pharmacovigilance system should be developed at the level of Provincial and Federal 

Government.  

D. At the level of Federal Government and Provincial Governments Guidelines for rational use 

of drugs also be framed and implemented for safe and effective use of drugs. In this regard 

Australian Quality use of medicine (QUM) policy guidelines can be the model to be replicated 

in Pakistan. In this regard Australian Veterans MATES project can also be helpful to be 

replicated in Pakistan (https://www.veteransmates.net.au/)  

E. Uniform prices of medicines of same molecule can also improve the situation by reducing the 

incentive driven forced prescribing. 

F. Availability of all registered brands required to be ensured by the DRAP in the market as 

required under Drugs Act 1976 and DRAP Act 2012. DRAP has also issued the SRO in 

February 2018 to ensure the availability of life saving drugs (www.dra.gov.pk).  

G. Compulsory regulation for placing the measuring tools in the packaging of oral liquids should 

be enacted. 

H. Bioavailability of various generics in the different prescribed combinations should be carried 

out to verify the actual amount of drugs reached in the general circulation and hence one step 

ahead of our current study, the in-vivo evaluation is best future prospective study. Study on the 

documentation by hospitals in both public and private sector regarding adverse health 
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outcomes and pharmacovigilance can also be done. As DRAP has now started the 

pharmacovigilance hence in future actual impact can be studied in before /after design. 

I. National data base of adverse drug reactions should be maintained for future reference. 

J. Mushroom growth of medical stores needs to be halted and only proper stores as per Drugs 

Act 1976 should be allowed and availability of pharmacist in the medical stores required to be 

ensured for safe and effective use of medicines.  

K. Programs at schools and colleges should be initiated to give education on safe use of medicines. 

 

11.17 Prospects of study 

Practices of pharmacy services needs to be integrated with clinical pharmaceutics through 

further more complex in-vitro and in-vivo experimentation. Clinical Pharmaceutics is emerging 

field and in future research, actual impact of prescribed combination of drugs and patient’s drug 

utilization practices needs to be evaluated with respect to the pharmacokinetics and 

pharmacodynamics parameters. 
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