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ABSTRACT 

Objective: To assess the impact of a dedicated hospital based warfarin clinic assessing patients’ knowledge and 
improving the drug compliance in a tertiary cardiac center of Pakistan. 
Study Design: Descriptive cross sectional study. 
Place and Duration of Study: Rawalpindi Institute of Cardiology from Jan 2019 to Jul 2019. 
Methodology: Patients presenting in the anticoagulation clinic using warfarin for different cardiovascular 
indications from Jan to Jul 2019 were included in the study. Patients were assessed for their underlying cardio-
vascular condition, their international normalized ratio levels checked using a standard technique. The patients’ 
knowledge about the drug and the degree of compliance was judged by eight-item Morisky Medication Adhe-
rence Scale (MMAS-8). The patients were thoroughly counseled and reassessed six months later assessing the 
improvement in compliance with the warfarin therapy. 
Results: Total number of 401 patients using warfarin for different cardiovascular diseases were studied. The 
mean age was 43.3 ± 13.3 years with 218 (54.5%) patients being male. Most of the patient 300 (75%) belonged to 
the low socio-economic group with average monthly income of <PKR 10,000/$65. In addition, 61.4% of the 
patients belonged to the rural set up. Mechanical valve replacement made the bulk of the indication for warfarin 
therapy with 44.7% of patients with mechanical mitral valve, 14% with mechanical double valve and 13% with 
mechanical aortic valve replacement. 13.7% of the patients on warfarin therapy had atrial fibrillation while 6.9% 
either had venous thromboembolism and pulmonary embolism. The compliance was good in 76.1% on baseline 
visit which increased to 86.7% on the first visit at six-month interval. Residence in rural areas and low 
socioeconomic status were the two factors contributing to poorer compliance which improved on the first visit.  
Conclusion: Low socioeconomic status and residents of rural areas were resulting in comparatively poorer 
compliance with warfarin therapy which improved by educating such patients in specific warfarin clinic. 
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INTRODUCTION 

Warfarin has been used in prevention of 
thromboembolic conditions for decades1. It anta-
gonizes the effects of vitamin K in the lever hence 
playing its role in prevention of thrombosis 
and/or embolism2. Warfarin is used in various 
cardiovascular settings associated with high risk 
of thromboembolism. These include for stroke 
prophylaxis in atrial fibrillation, for prevention  
of prosthetic valve thrombosis in patients with 
prosthetic valves, for DVT prophylaxis in post-

operative cases and for the treatment of pul-
monary and venous thromboembolism among 
others3. 

 It is one of those drugs that have a narrow 
therapeutic index as high levels of warfarin can 
induce major bleeding complications. Interna-
tional normalized ratio (INR) is tool that is used 
to assess degree of warfarin effect in the body. 
The target INR is usually between 2 and 3 but  
can vary based on the underlying indication4. It is 
measured frequently in the first few weeks after 
warfarin initiation and subsequently less freq-
uently once the therapeutic range is achieved. 
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Maintaining INR within a therapeutic range is 
important as sub-therapeutic levels of the drugs 
can lead to thromboembolism and higher than 
the therapeutic levels can lead to increased major 
bleeding complication5. 

Many drugs interact with warfarin; mainly 
being the antibiotics. Patients’ knowledge and 
education about the drugs regarding the narrow 
therapeutic index and its interaction with diffe-
rent dugs is vital for the effective and safe use of 
warfarin. This was illustrated in the Joint Commi-
ssion International (JCI) National Patient Safety 
Goal (NPSG) guideline for 2014 which stressed 
on the education on treatment for patients taking 
warfarin6. 

To enhance compliance of warfarin in 
patients taking the medication, dedicated anti-
coagulation clinics are set up in different set     
ups. This usually comprises dedicated primary 
care physicians and/or pharmacists who with   
the help of questionnaires, brochures/pamphlets 
assess patients’ knowledge and awareness about 
the drug, its importance and also guide the pat-
ients about the importance of compliance. Studies 
have shown by establishing and maintaining 
such clinics improve patients’ compliance and 
reduce complications7. 

The primary aim of the study was to assess 
the major indications for the warfarin use, the 
compliance rate and the reasons contributing into 
noncomplianceand the impact of warfarin clinic 
in improving medication compliance in a tertiary 
cardiac center of Pakistan. 

METHODOLOGY 

It is a descriptive cross-sectional study 
conducted at Rawalpindi Institute of Cardiology. 
Patients presenting in the anticoagulation clinic 
using warfarin for different cardiovascular indi-
cations from January 2019 to July 2019 were 
included in the study. Patients were assessed for 
their underlying cardiovascular condition, their 
INR levels checked using a standard technique. 

Compliance to the medication during each 
visit was checked using the eight-item Morisky 

Medication Adherence Scale (MMAS-8)8, ques-
tionnaire. It consists of 8 items, with binary sco-
ring for the first seven items and a 5-point Likert 
score for the last item. The last item contributes a 
score between zero and one in 0.25-point incre-
ments on a 5-point scale assessing the frequency 
patients forget take medications (never =1, once 
in a while = 0.75, sometimes = 0.5, usually = 0.25, 
and all the time = 0). The total score is a summa-
tion of all MMAS-8 items and ranges between 0 
and 8, with scores of 8 reflecting goodcompliance, 
7 or 6 reflecting satisfactory compliance, and <6 
reflecting poor compliance9. Based on this the 
patients’ compliance were scored both at the 
baseline visit and then at three-month visit and 
compared. 

Similarly, counselling was done by a dedi-
cated medical officer performing duties in the 
warfarin clinic. Each counselling session included 
the physician, the patient and his next of kin and 
covering six items of anticoagulation counselling 
(mode of action of warfarin, adverse effects of 
over or under anticoagulation, drugs to avoid, 
action if bleeding or bruising occurs, and alcohol 
consumption)10. At the end of the session the 
patient was also given a brochure/pamphlet in 
national language (Urdu) with detailed descrip-
tion about the drug covered in the counselling 
session. The details of counselling session were 
documented and signed by both the medical 
officer and the patient. 

Exclusion Criteria 

Patients with co morbid conditions impac-
ting INR levels. The Statistical package for social 
science SPSS version 24 was used for data analy-
sis. Continuous variables are expressed as mean   
± SD; categorical variables, as frequency with 
percentages. Student’s t-test and chi-square test 
analysis were carried out for comparison of conti-
nuous and categorical variables, respectively. Pair 
wise t test was used to compare compliance at 
baseline and first visit at a three month interval 
and for the factors contributing to compliance at 
the two visits. A p-value <0.05 was considered 
significant. 
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RESULTS 

Total of 401 patients using warfarin for 
different cardiovascular diseases were studied. 
The mean age was 43.3 ± 13.3 years with 218 
(54.5%) patients being male. The clinical characte-
ristics of these patients on admission are reported 
in the table-I. 

Most of the patient (75%) belonged to the 
low socio economic group with average monthly 

income of <PKR 10,000./$65. In addition 61.4%   
of the patients belonged to the rural set up. The 
various cardiovascular conditions requiring war-
farin therapy are indicated in table-II. 

Mechanical valve replacement made the bulk 
of the indication for warfarin therapy with 44.7% 
of patients with mechanical mitral valve, 14% 
with mechanical double valve and 13% with mec-
hanical aortic valve replacement. 13.7% of the 
patients on warfarin therapy had atrial fibrilla-
tion while 6.9% either had venous thromboem-
bolism and pulmonary embolism. 

The complications relating to warfarin 
therapy are tabulated in table III  

Compliance to Warfarin therapy was asse-
ssed at baseline visit and then at 1st visit. The 
compliance on the two visits is shown in the 
table-IV. 

As seen here, the compliance was good in 
76.1% on baseline visit which increased to 86.7% 

on the first visit at six-month interval. Factors 
impacting compliance are tabulated in table-V.    
It should be noted that 145 patients od rural resi-
dence and 89 patients of urban residence were 
seen on follow up. Similarly, 178 patients of low 
socioeconomic status and 55 patients of middle 
and high socioeconomic status were seen in the 
clinic. 

Table-I: Baseline characteristics of patients. 
Patient characteristics at diagnosis n=401 

Gender  

Male 
Female 

 
219 (54.6%) 
182 (45.4%) 

Age 
43.3 ± 13.3 

years 

Locality 

Rural 
Urban 

 
246 (61.4%) 
154 (38.6%) 

Diabetes 16 (4.0%) 

Hypertension 20 (5.0%) 

Alcohol consumption 2 

Ischemic CVA 16 (4.0%) 

Labile INR 6 (1.5%) 

Pregnancy 5 (1.2%) 

Socioeconomic statue 
Low (<PKR 10,000/month) 
(<$65/month) 
Middle (PKR10,000-50,000 
/month) ($65-315/month) 
High (>PKR 50,000/month) 
(>$315/month) 

 
 

301 (75.0%) 
 

93 (23.3%) 
 

7 (1.7%) 

 

Table-II: Indications of warfarin therapy. 

Indication n=401 

Mechanical MVR 180 (44.7%) 

Mechanical DVR 56 (14.0%) 

Mechanical AVR 52 (13.0%) 

Paroxysmal AF (non valvular) 35 (08.7%) 

Valvular AF 20 (05.0%) 

Bioprosthetic valve 22 (05.5%) 

VTE 13 (03.2%) 

PE 15 (03.7%) 

LV clot 12 (03.1%) 
Table-III: Complications of warfarin therapy. 

Compliance 
Baseline 

visit (n=234) 
First visit 
(n=234) 

p-
value 

Good 178 (76.1%) 203 (86.7%) 

0.0042 Satisfactory 35 (14.9%) 11 (4.7%) 

Poor 21 (8.9%) 20 (8.5%) 
Table-IV: Compliance of warfarin in the two visits. 
Complication Frequency (%) 

Minor bleed 62 (15.5%) 

Major bleed 42 (10.5%) 

Thrombosis 8 (2.0%) 
Table-V: Complications of warfarin therapy. 

Compliance 
Baseline 

visit (n=234) 
First visit 
(n=234) 

p-
value 

Good 178 (76.1%) 203 (86.7%) 

0.0042 Satisfactory 35 (14.9%) 11 (4.7%) 

Poor 21 (8.9%) 20 (8.5%) 
Table-VI: Compliance of warfarin in the two visits. 
Complication Frequency (%) 

Minor bleed 62 (15.5%) 

Major bleed 42 (10.5%) 

Thrombosis 8 (2.0%) 
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Residence in rural areas and low socio-
economic status were the two factors contributing 
to poorer compliance which improved on the first 
visit. 

DISCUSSION 

Warfarin, a drug with a narrow therapeutic 
index is widely used in patients with certain 
cardiovascular ailments to reduce morbidity and 
mortality. Strict compliance along with regular 
monitoring of this drug is needed to avoid any 
complication both from over and under dosage. 
Seeing a lot of patients presenting with compli-
cations with warfarin, a warfarin clinic was setup 
at Rawalpindi Institute of Cardiology to see the 
degree of compliance with this medication; the 
factors or reasons contributing to poor comp-
liance and the impact of the clinic in improving 
the compliance of the drug among the common 
masses.  

As seen in the results, the degree of comp-
liance improved from 76.1% at baseline visit to 
86.7% on the next visit; three months later. Simi-
lar results were seen by other studies where int-
roduction of warfarin clinic resulted in an imp-
rovement in adherence to the treatment and       
the subsequent adequate anticoagulation11-13. The 
main reason for the increased compliance was the 
counselling i.e. educating the patients about the 
importance of the medication, its side effects and 
the various complications associated with over 
and under dosage. 

As far as the factors influencing compliance 
was concerned; two factors stood out in this 

regard. One was the patients living in the rural 
areas had lesser adherence to the treatment com-
pared to those living in the urban areas. Similar 
results were seen in a study conducted by Wang 

et al14, where 88.6% of rural patients adhered       
to the prescribed warfarin dose compared to 
97.9% of those living in the urban areas. The main 
reason for comparatively poorer adherence was    
lack of education15,16, low socioeconomic status       
and difficulty in commuting to the hospital/ 
pharmacy shop in getting/purchasing the medi-
cine. Importantly the degree of drug adherence 
improved among these rural patients at three 
months visit which further illustrates the impor-
tance of establishing warfarin clinic and subseq-
uent patient education. Similarly, socioeconomic 
status impacted patient comp-liance with the 
medication; seen more in those with middle and 
high socioeconomic class patients. Schaefer et al17, 
also found low socio-economic status as a factor 
in maintaining comp-liance with warfarin and 
early switching to other drugs. Similar results 
were seen in a study conducted by Zhao et al18, 
who found that patients with lower socioecono-
mic status had poorer compliance and adherence 
with warfarin therapy. The reason was again the 
lower education level, residence in rural areas 
which were usually far from the hospitals/ 
pharmacy. 

CONCLUSION 

In Pakistan; a developing country with 
under developed health care system we conclu-
ded that low socioeconomic status and residence 
in rural areas were two factors resulting in 

Table-VII: Factors influencing warfarin compliance. 

Factors 
Baseline Compliance 

n(%) 
p-value 

First Visit 
Compliance 

p-value 

Gender     

Male 
Female 

89 (74.7) 
89 (77.3) 

>0.999 
98 (82.3) 

105 (91.3) 
>0.999 

Locality     

Rural (145 pts seen) 
Urban (89 pts seen) 

93 (64.1) 
85 (96.8) 

0.001 
120 (88.8) 
83 (93.2) 

0.028 

Socioeconomic Status     

Low income (178 pts seen) 
Middle/High income (55 pts seen) 

139 (78.1) 
37 (88.8) 

0.01 
153 (85.9) 
47 (92.1) 

>0.999 
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comparatively poorer compliance with warfarin 
therapy which improved by educating such 
patients in specific warfarin clinic. This also 
necessitates the need for establishing more such 
dedicated anticoagulation/warfarin clinics espe-
cially in the tertiary care centers of the country. 
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