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INTRODUCTION 

The Food and Drug Administration, USA defines a 

combination product as ‘a product composed of any 

combination of a drug and a device or a biological product 

and a device or a drug and a biological product or a drug, 

device, and a biological product.’1 Fixed Dose 

Combination (FDC) is a combination of two or more active 

ingredients in a fixed ratio of doses. The combination 

products are acceptable only when the dosage of each 

ingredient meets the requirement of a defined population 

group and has a proven advantage over single compound 

administered separately in therapeutic effect, safety or 

compliance. FDCs enhance the efficacy of individual 

drugs, decrease the chances of drug resistance (e.g. 

antimicrobial drugs), decrease the pill burden and finally 

improve the patient compliance. There are only 27 

approved FDCs according to the nineteenth WHO Model 

Essential Medicines List.2 

FDCs are highly popular in the Indian pharmaceutical 

market and have been particularly flourishing in the last 
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few years. However, there are some disadvantages 

associated with the use of FDCs like irrational prescription 

of FDCs, ineffective and unsafe treatment, difficulty in 

titration of dose of medicine to suit individual patients, 

identification of the drug causing adverse drug effect, 

exacerbation or prolongation of illness and higher 

treatment cost.3 Poor knowledge, inappropriate, 

indiscriminate use of FDCs may lead to prescription of 

irrational FDCs which may lead to unsafe and ineffective 

treatment, increased cost and unnecessary exposure of 

drug and adverse drug reactions (ADR). 

There is seven point criteria for rationality of FDC which 

is based on mechanism of action, drug interaction, 

efficacy, safety and cost.4 Awareness of rational FDC 

among the health care Professionals is very important to 

avoid overuse of irrational FDC.  

Therefore, this study was conducted to assess awareness of 

rational FDCs among resident doctors and interns in an 

Indian tertiary care teaching hospital. 

Aim of the study was to evaluate knowledge, attitude and 

practice regarding rational FDCs among the resident 

doctors and interns at tertiary care teaching hospital. 

METHODS 

Study design 

This study was a cross-sectional, questionnaire based 

survey which was undertaken in a teaching hospital in 

Central India conducted between June 2015 and August 

2015.  

Sample size 

A total of 200 resident doctors and interns participated 

voluntarily in the study and filled the given questionnaire. 

Study procedure 

Junior resident doctors and interns working in medicine, 

surgery, paediatrics, obstetrics gynaecology and 

dermatology departments of a tertiary care hospital in 

central India, were enrolled in the study after obtaining an 

informed consent. The participants were briefed about the 

nature and purpose of the study before subjecting to the 

questionnaire. Those who were not willing to participate 

or did not return the questionnaire within the stipulated 

time were excluded. Each participant was allotted 20 

minutes to answer the questionnaire.  

The pre-validated questionnaire comprised of 16 

questions. The completed questionnaire was evaluated, 

analysed and frequency was expressed as percentage. 

Prescription audit was done to assess the use of rational 

FDC. Prescriptions were collected from various 

departments in the institute. 

RESULTS 

Among 200 doctors participated in the study, 128 were 

junior residents and 72 interns. The study was conducted 

to assess the information about the knowledge, attitudes 

and the practices of rational FDCs.  

Table 1 shows the knowledge of FDC among doctors. 76% 

subjects were aware of the concept of FDC, 56% doctors 

had the knowledge of total number of drugs in NELM and 

48% knew the total numbers FDC in WHO essential list of 

medicine. Most of them were aware of advantages of FDC.  

Among the advantages mentioned improvement of patient 

compliance (78%) was the major advantage and inability 

to adjust the dose (46%) was the major disadvantage 

enlisted by all. Only 23% doctors were able to mention the 

complete criteria of rationality. Fifty eight percent of them 

were able to retrieve banned drug in India. CIIMS was the 

most preferred source of information referred by 49% 

doctors.  

Table 2 depicts the assessment of questionnaire based on 

attitude regarding FDC. Fifty eight percent (58%) of the 

doctors preferred to prescribe FDC. Ninety two percent 

(92%) doctors thought that they could avoid use of 

irrational FDC, and 89% doctor thought prescribing 

irrational FDC can cause ADRs. Only 12% thought that 

rational FDC can cause ADRs. Forty three percent (43%) 

read article on FDC. Ninety three percent (93%) doctors 

provided direction regarding use of FDC. Ninety one 

percent (91%) doctors were aware of rationality or 

irrationality before prescribing FDC.  

Only 464 (23.45%) of 1978 collected prescriptions 

contained FDCs. Figure 1 show that antimicrobials were 

most commonly prescribed group in FDC. Among 

antimicrobials amoxicillin-clavulanic acid was the most 

commonly prescribed rational FDC. Paracetamol and 

ibuprofen was the most commonly prescribed irrational 

FDC.  

 

Figure 1: Practice of FDCs showing percentage of 

most commonly prescribed drug. 
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Table 1: Knowledge regarding fixed drug combination. 

Questions  Know (%) 

Knowledge about FDC 76% 

Total number of drugs in NELM  56% 

FDC mentioned in WHO Essential List of Medicine 48% 

Advantages of 

prescribing FDC 

Improved patient compliance  78% 

Enhanced drug effect  47% 

Decreased side effect  27% 

Cheap  17% 

Patient demand  4% 

Disadvantages of 

prescribing FDC 

Dose cannot be adjusted  46% 

More chances of ADR  26% 

Difficult to identify ADR  43% 

Polypharmacy 11% 

Costly  7% 

Criteria of rationality 

Individual drug to have different mechanism of action 23% 

FDC to facilitate reduction in dose of individual compound or ADR 19% 

Each Active Pharmaceutical Ingredient (API) should be in NELM 17% 

Combination to have advantage of efficacy and safety over single compound 14% 

Dose and proportion to be appropriate for intended use 11% 

Pharmacokinetic parameters to be similar but no unfavourable interaction  9% 

Overall cost to be less than individual compound 7% 

Knowledge about any banned FDC, if yes mention it. 58% 

Common sources of 

information of FDC 

CIIMS 49% 

Textbook 38% 

MR 36% 

CME 29% 

Journal 17% 

Internet  15% 

Table 2: Attitude regarding FDC. 

Questions  Yes  

Preference to prescribe FDC 58% 

Avoidance of use of irrational FDC 92% 

Rational FDC can cause serious Adverse Drug 

Reaction (ADR) 
12% 

Irrational FDC can cause serious ADR 89% 

Rational FDC to be taught in detail to 

healthcare professionals 
87% 

Reading of any article on rational FDC  43% 

Directions regarding the use of FDC 93% 

Awareness of FDC is rational or not before 

prescribing 
91% 

DISCUSSION 

Rational prescribing is not just the choice of correct drug 

for a disease but also the appropriateness of the whole 

therapeutic set up along with the follow up of the outcomes 

for which knowledge, attitude and skills are required. 

Knowledge is a set of understandings. It is also one’s 

capacity for imagining, one’s way of perceiving. Attitude 

includes three components:  

a) A cognitive or knowledge element  

b) An affective or feeling element  

c) A tendency to action.5  

Practice refers to the ways in which they demonstrate their 

knowledge and attitude through their actions.6 Knowledge, 

attitude and practices are the important components for 

promoting rational prescribing of any drug or FDC. This 

improves patient compliance, wide spectrum coverage of 

the illness, decrease the duration of illness and finally 

eases the financial burden of the patient. Irrational FDC 

lead to ineffective and unsafe or over treatment, 

exacerbation or prolongation of illness, distress and harm 

to patient, increase the cost of treatment.7 

Only twenty three percent of doctors are aware of 

rationality criteria. Amoxicillin-clavulanic acid was most 

commonly prescribed rational FDC for the infection of ear, 

sinus, respiratory, dermatology and urinary tract infection. 

Addition of clavulanic acid to amoxicillin re-establishes 

the activity of amoxicillin to β-lactamase producing 

resistant staph. aureus and also widen the spectrum of 

bacteria.8 Ofloxacin-ornidazole was most commonly 

prescribed irrational FDC. It is commonly prescribed in 

diarrhoea and dysentery because it reduces number of 
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watery stools, improves abdominal pain, gas/flatulence 

and nausea with excellent tolerability. FDCs of quinolones 

and nitroimidazoles (e.g. ciprofloxacin-tinidazole, 

ofloxacin- ornidazole) have not been recommended in any 

standard books, but were found to be heavily prescribed 

drugs in GI infections, pelvic inflammatory disease.9 This 

might be to cover up the diagnostic imprecision and the 

lack of laboratory facilities in the government setup. Such 

injudicious use of antibiotic FDCs can rapidly give rise to 

resistant strains of organisms and may lead to super 

infections.  

A variety of irrational NSAIDs combinations are available. 

Paracetamol and ibuprofen was the most commonly 

prescribed irrational FDC. These combinations are often 

available as over the counter products (OTC).10  

24.25% of NSAIDs were prescribed among the total FDC. 

Moreover, these combinations are propagated by the 

media and the pharmaceutical companies with slogans like 

‘ibuprofen for pain and paracetamol for fever’ and 

‘ibuprofen for peripheral action and paracetamol for 

central action’. 

Various combinations of vitamins (17.25%) are prescribed 

as nutritional supplements. However, a deficiency of all 

these vitamins may not be present in the given patient. 

Also the dose of different vitamins in the FDC may not be 

the same as recommended for prophylactic or therapeutic 

doses. Inappropriate use of FDCs may lead to several 

adverse reactions, over or under treatment. 

The cough mixtures (8.7%) contain expectorants, cough 

suppressants, antihistamines, sympathomimetics, alcohol 

and other CNS depressants with no peculiar rational 

basis.11 All ingredients may not be necessary at the same 

time. Moreover, the cough and cold remedies are available 

over the counter and if physician/pharmacists are not 

aware of the exact contents of the drug, it may lead to the 

incidence of haemorrhagic strokes in hypertensive patients 

which had happened with phenylpropanalamine 

containing cough cold remedies. 

Lack of information related to indications and safety of 

drugs, poor communication between health professional 

and patient, lack of diagnostic facilities, uncertainty of 

diagnosis, defective drug supply system and ineffective 

drug regulation, promotional activities of pharmaceutical 

industries, influence from senior doctors may be the 

reasons for irrational use of drugs. 

Fifty nine percent doctors are aware of banned FDCs. This 

can be minimized by forming strict rules by the governing 

bodies. In an attempt, Health ministry has banned 344 

FDCs with other drugs for manufacturing and marketing 

in India.12 These include common cough syrup solution, 

analgesics and antimicrobial combinations.  

The more stringent action should be taken for the 

prevention of use of irrational FDCs. The manufacturing, 

marketing and advertisement policy of the irrational FDCs 

and their easy availability over the counter has to be 

reviewed.  

To prevent use of irrational FDCs at institution level the 

use of irrational FDCs should be discouraged and 

monitored regularly and stringently. Educational 

programmes like Continuous Medical Educations (CME) 

should be organised and conducted at every level UGs, 

PGs, interns, residents, faculties, pharmacist to create an 

awareness and basic knowledge of FDC. This will 

definitely improve the use of rational FDCs and ultimately 

minimize the loss to the society by decreasing morbidity, 

mortality, treatment failure, emergence of drug resistance 

and financial loss to community due to irrational use of 

FDCs. 
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