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Knowledge and awareness of food and drug interactions (FDI): a survey among  

health care professionals  

Jyoti M. Benni1*, Jayanthi MK2, Basavaraj R. Tubaki3, Renuka M4  

Background: Most of the food and drug interactions (FDI) remain unnoticed and under reported due to either lack               
of proper history, follow up or unawareness. Certain foods and specific nutrients in foods, may affect the overall bioa-
vailability, pharmacokinetics, pharmacodynamics and therapeutic efficacy of medications. FDI occur due to extension 
of drug action or due to interaction between the drug and herbal medicines as well as dietary supplements and food 

products.  

Objectives: To evaluate the knowledge, attitude and awareness regarding the common FDI among the doctors in their 

day to day practice. 

Materials and Methods: Survey included randomly selected 200 doctors divided into 3 groups [65 Professors,          
83 Post Graduates (PGs)  and 52 Interns] from JSS Tertiary care hospital, Mysore, India. Assessment was through 
FDI Questionnaire which consisted of 32 questions (included dichotomous, multiple choice and open ended ques-
tions). The differences between groups were compared using one-way ANOVA followed by Bonferroni’s post-hoc test. 

The level of significance was set at p < 0.05. 

Results: The mean scores (mean ± SD) on the overall test were 26 ± 4.08, 22.89 ± 3.72, 21.35 ± 4.2 for professors, 
PGs and interns respectively, with 31 being a perfect score. Professors had good knowledge about FDI compared                 
to others (p < 0.001). Only 33% participants have noticed FDI during their practice. A majority of doctors had heard, felt 

necessary to report and update their knowledge about FDI along with adequate patient counseling. 

Conclusion: The study showed professors had better expertise compared to others. Intensive FDI training and       
integration of knowledge among healthcare professionals, especially in the younger health care professionals, is a          

requisite.   
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 Interactions between the food and drugs 

can have profound influence on the compliance 

and success of drug treatment. In the health 

care setting, adverse drug reactions (ADR)           

and drug interactions (DI) present a growing           

concern. Several studies had shown the DI          

incidence ranging from 3% to 30%.[1,2]                

Presence of additional drug, food, herbs, bever-

ages or environmental chemicals alter the              

pharmacologic activity of a drug, leading to 

DI.[3] A food-drug interaction is the effect of 

food or a nutrient in food on the medications.  

Most of the people have an insight that being 

natural all herbs and foods are safe,[4] but by 

altering, mainly the drug pharmacokinetics, 

they might cause ADR or oppose the effect             

of drugs.[5-7] About one third of adults in              

the western world use herbal remedies with or  
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without the notice of the treating physicians.[8] 

Several studies have reported the evidence of 

interactions involving widely used herbs with 

prescribed drugs such as garlic and warfarin, St 

John's Wort and oral contraceptives.[9] 

 High-risk patients taking three or more 

medications for chronic conditions like diabe-

tes, hypertension, depression or congestive 

heart failure should be particularly monitored                   

for FDI.[10] Timing of food intake does affect 

the efficacy of certain medicines. Thus, food 

may either delay or decrease the absorption of 

the drug when taken with meals or some drugs 

are better tolerated when taken with food. 

Therefore, it’s always advised to consult                 

the physician regarding the timing of food    

consumption and the medicine.[11] Doctors and 

pharmacists in every practice setting need to be 

vigilant and counsel the patients for potential 

FDI.  

 The Joint Commission on Accreditation 

of Healthcare Organizations (JCAHO) have 

developed standards regarding drug - nutrient 

interactions and mandate healthcare                  

professionals to counsel their patients on these 

interactions.[12] FDI per se are very complex, 

varying in nature and there is a need for greater 

attention from the health care community.            

To investigate this type of interactions and 

alertness, we conceptualized this study with an 

objective to evaluate the knowledge, attitude 

and awareness regarding the common FDI 

among the doctors in their day to day practice. 

Study design: 

 The study was cross sectional, which 

included a newly designed structured,                 

self-administered questionnaire which focused 

on common FDI mentioned in the medical             

literature. The validity of the items in  a draft 

questionnaire were assessed by an expert panel 

consisting of a pharmacologist, a registered 

dietitian and a physician, all of whom were  

educators in their respective fields. The panel 

validated the questionnaire for readability, 

question design, length and relevance. The 

items deemed uncommon in usual clinical 

practices were eliminated and some questions 

were revised to improve their clarity. A pilot 

study was done in a small group of subjects to 

assess the clarity and understanding of ques-

tions and then finalized. The study protocol 

was approved by the Institutional Ethics Com-

mittee.   

Survey questionnaire:  

 A FDI Questionnaire (FDIQ) consisting 

of 32 questions (which included dichotomous, 

multiple choice & one open ended question), 

on the basis of FDI prevalence and importance, 

was used in this study (appendix 1). The FDIQ 

included dichotomous questions regarding food 

with relation to antihypertensive drugs, antithy-

roid drugs, antidepressants, anticoagu-

lants, anti-retroviral therapy, peptic ulcer 

drugs and analgesics. Others included MCQs, 

counseling regarding FDI, any FDI noticed 

during their practice and one open ended            

question. The objective of one open ended 

question was to get suggestions, to incorpo-

rate the modifications and for the rigorous 

content validity of possible future revision of 

the questionnaires. The FDIQ also measured 

the participant’s attitude towards the FDI. 

Survey participants: 

 Present survey included randomly       

selected 200 doctors, divided into 3 groups [65 

professors, 83 post graduates (PGs) and 52           

Interns (house surgeons)] from JSS Tertiary 

care teaching hospital and Research Centre            

Mysore, Karnataka, India. Study was carried 

during the period July 2010 - August 2010 (2 

months). Informed consent was obtained from 

all the participants before distribution of the  
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FDIQ. It took participants approximately 20 - 

30 minutes to complete the survey form. The 

questionnaire did not reveal personal identity 

of a participant, recognized only the group. The 

answered questionnaires were collected and 

analyzed. 

Statistical analysis:  

 Statistical analysis was carried out using 

SPSS Version 15.0. Results were expressed as 

mean ± SD. Correct answers were given a value 

of one point and incorrect answers a value           

of zero point, maximum score was 31 points. 

Homogeneity of the data across the groups  

was evaluated by Pearson’s Chi-square (χ2) test 

followed by Mann- Whitney U test. The total 

score among different groups were compared 

using using one-way Analysis of Variance 

(ANOVA) followed by Bonferroni’s post-hoc 

test. The level of significance was set at p < 0.05.  

                  The survey was completed 

within two months from the start of the study. 

Overall response rate was 100% and all             

completed the FDIQ within their stipulated 

time. The overall knowledge of the study          

participants was assessed based on their           

responses to the  questionnaire. Table 1, dis-

plays the knowledge and comparison of FDIQ 

among professors, PGs and interns. Individual 

item values are expressed as percentage of  

correct answers in each group. The total scores 

of the overall test were; professors: 26 ± 4.08, 

PGs: 22.89 ± 3.72 and interns: 21.35 ± 4.2 

(Table 2). The one way ANOVA revealed that 

overall professors scored significantly (p < 

0.001) higher than the PGs and interns. PGs 

scored better than interns, but was not statisti-

cally  significant (p > 0.05). Most (98%) of the  

participants had heard of food and beverages 

interfering with drugs in the body. Professors 

(100%), PGs (100%) and interns (94%) felt it 

is necessary to know about FDI and report 

them.  

With relation to timings of food and 

drug intake, all group participants only                

knew about proton pump inhibitors (PPIs) and 

non-steroidal anti-inflammatory drugs (NSAIDs) 

but were not aware about the antidiabetic   

drugs like acarbose and glipizide (Q – 10c), 

antithyroid drugs (Q - 10e), antacids (Q – 10b) 

and isoniazid for tuberculosis (Q – 10b).               

Interns scored less regarding the common FDI 

like consumption of garlic or ginger with 

Coumadins (Q – 9e); dairy products with            

tetracyclines (Q – 9b); cheese, wine, beer and 

processed foods with MAO inhibitors (Q – 9c); 

alcohol with antihistamines (Q – 11c), etc  as 

compared to other two groups. Only 66 (33%) 

participants had come across FDI during their 

clinical practice and 125 (62.5%) had not         

observed any. Professors had more frequently 

(Q – 18) noticed FDI as compared to the other 

groups. The common FDI noticed were               

theophylline with tea, tetracyclines with milk 

and metronidazole with alcohol in decreasing 

order of their occurrence during practice. 

 Most of the participants felt it is             

imperative to update one’s knowledge on            

potential FDI every 3 to 6 months or every year 

so as to counsel the patients for effective           

therapeutics. The various ways to improve 

awareness regarding FDI suggested by the 

participants were: conducting continuing         

medical education (CMEs) on FDI, advertise-

ments or banners in the OPDs, monthly             

institution newspapers, appointing a pharma-

cologist in the OPDs for counseling the             

patients, important FDI to be mentioned           

on the drug label, training pharmacists so as to 

counsel patients while dispensing medicines, 

development of a Food–Drug Counseling              

Center etc.  
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Table 1: Comparison of the knowledge of FDIQ in three groups (professors, PGs and interns): Expressed as 
percentage of respondents with correct answers for each questions  

Q. no 

Group I 

Professors (%) 

N= 65 

Group II Post 

Graduates (%) 

N= 83 

Group III          

Intern (%) 

N= 52 

Pair wise comparison (p value) 

Group I-II Group I-III Group II-III 

1 98.5 98.8 98.1       

2 98.5 96.4 96.2       

3 100 100 94.2   0.03 0.029 

4 100 97.6 94.2       

5 53.8 42.2 42.3       

6 95.4 90.4 86.5       

7 95.4 90.4 98.1       

8 72.3 83.1 78.8       

9a 96.9 89.2 94.2       

9b 93.8 78.3 73.1     0.041 

9c 92.3 95.2 69.2   0.004 0.002 

9d 89.2 77.1 76.9       

9e 76.9 56.6 38.5   0.006   

9f 46.2 38.6 46.2       

9g 80 43.4 46.2 0.012 0.025   

10a 96.9 95.2 94.2       

10b 76.9 66.3 46.2   0.035   

10c 64.6 37.8 48.1 0.009     

10d 83.1 85.5 71.2       

10e 70.8 49.4 46.2   0.008   

11a 92.3 80.7 75       

11b 83.1 59 50   0.009   

11c 86.2 73.5 73.1 0.025 0.029   

12 86.2 71.1 67.3       

13 78.5 57.8 61.5       

14 83.1 66.3 51.9   0.044   

15 98.5 85.5 78.8   0.029   

16 93.8 84.3 82.7       

17 87.7 78.3 73.1       

18 43.1 37.3 13.5   0.003 0.012 

19 93.8 89.2 84.6       



 

 

International Journal of Pharmacology and Clinical Sciences  December 2012  Vol.1  Issue 4       97-105  

 Our study was successful in 

evaluating the knowledge and awareness of 

FDI among doctors with varying degree of 

clinical experience. Our study revealed that  pro-

fessors were better in almost all the compo-

nents of FDI than other groups which could be 

due to their higher periods of clinical learning 

and wide exposure through various CMEs,           

symposiums, conferences etc., but only 1/3rd           

had recorded FDI. Relatively, PGs with moder-

ate clinical experience of  2-3 yrs had slightly          

better knowledge than the interns who had less 

than a year of experience. 

 Many problems in pharmacotherapy 

result due to drug interactions (DI).[13] Drug 

interactions are consequences in which the ef-

fects of one drug are altered by prior or concur-

rent administration of  another drug. The con-

cept of DI is also extended to include: food 

drug interactions, herb drug interactions, labor-

atory drug interactions etc.[13] Food and drug 

interactions might reveal more difficulties than 

a drug - drug interaction.[14] Food induced 

changes in drug bioavailability determine the 

majority of FDI and relate the clinical conse-

quences of most of the drugs.[15] Specific foods 

greatly affect drug therapy, resulting in serious 

side effects, or reduced absorption of a drug i.e. 

therapeutic failure[16] or increase bioavailabil-

ity.[17] The clinical consequence of FDI de-

pends on            various factors like particular 

food consumed, drug dosage, herbs, patient’s 

age and state               of health.[18] In the pre-

sent scenario, drug approval occurs with in-

creasing speed, therefore less information  is 

available about a new drug ADRs and DI, as 

and when the drug reaches market.[19] Various 

studies in the past have tried to evaluate the 

effect of food on drugs. Previous studies have 

reported gaps in the knowledge of physicians 

about the FDI.[20, 21] 

  Both the PGs and interns scored                  

less in certain fields of FDIQ like food and  

antihypertensive drugs, anticoagulants, antibi-

otics. Vitamin K rich food stuffs like broccoli, 

spinach and other green leafy vegetables          

promote blood clot formation and oppose             

the effects of the anticoagulants like warfarin, 

heparin, etc.[22,23] A study showed deficiencies 

of the healthcare team with regard to warfa-

rin-vitamin K interactions which can lead          

to disruption in anticoagulant outcomes.[21] 

Similar deficiencies were seen in our study, 

PGs and interns had less information about  

vitamin K containing foods and their interac-

tion with anticoagulants like warfarin. They 

were also not aware of interactions of dairy 

products with tetracyclines and fluoroquin-

olones, as earlier studies revealed tetracyclines 

to be taken one hour before or two hours after 

meals and avoided with milk as it forms insolu-

ble chelates by binding with calcium and iron,           

affecting its bioavailability.[24,25] Similarly           

casein and calcium present in milk decrease  

the absorption of ciprofloxacin.[26,27] Previous 

studies have verified that, patients on anti-

hypertensive drugs benefit from concomitant 

moderate sodium restricted diets[28]  and the  
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Table 2: Total score, mean difference and the mean 
score percentage of knowledge on FDI among three 
groups  

Total Score Profes-

sors

(n=65) 

Post Gradu-

ates  (PGs)

(n=83) 

Intern 

(n=52) 

Mean ± SD 26  ± 4.08 22.89 ± 3.72 21.35 ± 4.20 

Mean 

difference 

- 5.0000 -8.1084 -9.6538 

Mean score 

percentage 

83.87% 73.84% 68.84% 

p value  Profes-

sors vs. 

PGs 

< 0.001 

Professor 

vs. Intern 

< 0.001 

PGs vs.  

Intern 

0.087 

Values are Expressed in Mean ± Standard Deviation. 

DISCUSSION 



 

 

International Journal of Pharmacology and Clinical Sciences  December 2012  Vol.1  Issue 4       97-105  

absorption of angiotensin converting enzyme 

inhibitors is increased when taken on an empty 

stomach.[29,30] 

 In the present study, all doctors includ-

ing professors had average performance in 

FDIQ with relation to timings of drugs and 

food        intake. All were aware about NSAIDs 

and PPIs but lacked knowledge regarding            

the  FDIs involving commonly used drugs like 

antidiabetics such as glipizide and acarbose, 

antithyroid, antacids, antiviral for HIV, isonia-

zid, etc. Earlier studies have shown that food 

greatly decreases isoniazid bioavailability,[31] 

therefore must be taken on empty stomach         

in the early morning for maximum benefit.           

Glipizide, a sulfonylurea should be taken 30 

minutes before meals.[32] The maximum effective-

ness of acarbose, an alpha-glucosidase inhibi-

tor for diabetes is attained when the drug is  

taken just before ingesting the first portion  of 

each meal.[32] PPIs  must be taken 30 minutes 

before breakfast as proton pumps are maximal-

ly active, than after meals.[33] Food improves            

bioavailability of drugs like fenofibrate, 

mebendazole, isotretinoin, tamsulosin, carbam-

azepine, labetalol etc and fatty meal for griseo-

fulvin.[19]  

 Interns showed poor performance in 

overall FDIQ, which could be due to lack of 

knowledge, awareness and clinical exposure. 

Our study revealed that interns were not aware 

of cheese reaction. Cheese reaction is seen in 

depressive disorder patients on monoamine  

oxidase inhibitors (MAOIs).[13,34,35] Interns also 

lacked information regarding disulfiram like 

reaction with metronidazole.[36] Among PGs 

and interns, PGs were slightly  better though 

statistically non significant, probably due to 

their exposure and clinical experience than  

interns. Only one third doctors (n = 66), major-

ity professors had recorded the FDI during their 

practice. The reasons for such low incidence 

among interns and PGs could be due to lack of 

awareness, clinical exposure or need of proper 

history and follow up of patients, etc.     

 Our results are similar to the previous 

studies[20,21] who have also reported lack of 

knowledge about FDI among health care             

professionals. The outcomes of this survey 

showed that PGs’ and interns’ knowledge 

about the FDI was not satisfactory and only 

1/3rd among all the study participants had              

recorded FDI during their clinical practice. 

Smaller sample size is one of the limitations 

of this study. Multicenter study with larger 

samples will be beneficial. Regional specificity 

of food, culture and even the individual            

specificity need to be considered. Therefore, 

additional training and integration of 

knowledge and expertise about FDI among 

healthcare professionals is needed to           

improve the therapeutic efficacy, patient’s drug 

compliance and patient’s safety.   
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Appendix: 
Questionnaire used in this survey to asses the knowledge and awareness of food and drug interactions 
(FDI) among Health care professionals 

Date: 
Designation: Staff/ Intern / PG         
 
Note: Please circle the appropriate option                     
 
1. Have you heard of food and beverage interfering with drug in the body?                                               Yes / No 

2. Food can speed up or slow down the action of a drug, do you agree?                                                     Yes / No 

3. Is it necessary to know about the FDI?                                                                                                            Yes / No  
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4. Is it necessary to report the FDI?                     Yes / No  

5. Which age group of patients do you think are at a 

greater risk for FDI? 

a)  <1 yr                      b) 1-4 yrs                  c)  5-14 yrs   

d)  15-45 yrs              e) 46-59 yrs              f) > 60 yrs 

6. FDI: Includes food interacting with  

      a) Diet                                b) Iron/ Vitamin supplements       

      c)  Alcohol and fruit juices     d) All of the above  

 

7. Impact of FDI depends on a various factors like drug 
dosage, person's age, & health status?             Yes / No 

8. At what level do the food/ beverages interfere with 
the drug commonly? 

          a) Absorption                           b) Distribution              

          c) Metabolism                         d) Excretion 

9. Do you think that- 

a)  A patient on drugs like theophylline / NSAIDs should  
avoid consuming large amount of tea, coffee &              
chocolates                                                              (Y / N) 

b)  Avoid taking milk & dairy products, iron–rich              
food and supplements with tetracyclines and             
fluroquinolones (Y / N) 

c) A patients on MAO Inhibitors should avoid cheese, 
processed meats, legumes , wine & beer, fava beans 
and fermented products           (Y / N) 

d) Caffeine increases the risk of quinidine, diazepam, 
pseudoephedrine & theophylline  drug toxicity (like 
nervousness, tremor, insomnia)      (Y / N) 

e) Long period consumption of garlic/ginger along with 
coumarins should be avoided.         (Y / N)                                

f) Acidic foods and beverages-such as tomato sauce, 
tea, coffee, and citrus juices can be taken along with 
antibiotics                                            (Y / N) 

g) Drugs like griseofulvin, ketoconazole and albend-
azole should be taken with fatty diet    (Y/ N)        

10. With relation to timing of food intake,  circle the cor-
rect option.  

a) Omeprazole / ranitidine, antihistamines-  should be 
taken     (before / with / after) 

b) Glipizide, isoniazid, antacids should be taken                            
 (before / with / after) 

c) Acarbose, voglibose should be taken                                          
 (before / with / after) 

d) NSAIDs,  steroids  are advised ( before / with / after) 

e) Thyroid hormones     (before / with / after) 

11.Alcohol and drug interactions  

        (Please mark  x / √ in given brackets) 

a) Patients on drugs like metronidazole, cefaperazone, 
should avoid alcohol                                   (      ) 

b) Food and milk decrease the absorption of alcohol 
and food increase the metabolism of alcohol   (      ) 

c) Avoid taking  alcoholic beverages with                            
antihistamines                           (      )  

12. Food and Antihypertensive drugs                                                   
(Tick Correct Choice) 

a) Propranolol, ACE Inhibitors must be taken on            
empty stomach. 

b) Spironolactone must be avoided with potassium 
rich foods. 

c) Hypertensive patients require low salt diet. 

d) All are true 

13. Food and ART drugs:                                                      
(Tick Correct Choice) 

a) Lopinavir / Ritonavir must be taken with food 

b) Didanosine  and Indinavir must be taken on empty 
stomach 

c) Zidovudine can be taken without relation to food 
intake. 

d) All are true 

14. Food and Anticoagulants:  
Patients on Heparin / Warfarin should  avoid foods  
like Spinach, broccoli, cauliflower , chick peas and   
pork  in large quantities                                        (Y / N) 

15. Food and Antithyroid drugs:  
A patient on thyroid supplements for hypothyroidism  
must avoid foods like Brussels, sprouts, turnips,  cauli-
flower, millet and cabbage                           (Y / N) 

16. Each patient require counseling regarding               
interactions of drug with food and beverages  (Y/ N)  
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17. Which of the following information are important to 
the patients with respect to FDI? 

a) Read the prescription label on the container.  
b) Read directions, warnings, interactions and         

precautions printed on all medication labels and 
package inserts. 

c) Do not stir medication into your food or take 
capsules apart (unless directed by your physician).  

d) Do not take vitamin pills at the same time you 
take medication.  

e) Do not mix medication into hot drinks. 
f) Never take medication with alcoholic drinks. 

g) All of the above 

18. Have you come across any FDI?           (Yes / No) 

        If so, mention type of Interaction  
        _________________________________________                        
19. Is it imperative to update knowledge on potential 

FDI of medications, so as to counsel the patients?                                                                                                                                           
 (Yes / No)             
If so, how frequently   ____________ 

20. How can the awareness regarding the FDI be                
improved? Give suggestions.                                                                   
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