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Abstract 
Background: Deficits in knowledge of parameters surrounding anticoagulant therapy administration carry substantial risks for 
patient harm. Patients prescribed anticoagulants may overestimate their knowledge of anticoagulant use principles. The purpose of 
this study was to analyze independent pharmacy patients’ perceived versus actual knowledge of their anticoagulation therapies. 
Methods: A 15-item survey across a dual-site pharmacy location evaluated patients’ confidence in their understanding of 
anticoagulant prescribing parameters and their awareness of measures to take to safeguard anticoagulant therapy routines. A 
pharmacist reviewed patient responses to survey items referencing actual understanding of anticoagulant therapies at the conclusion 
of the survey. Data analyses occurred by gender, age, ethnicity, location, living situation, self-management of anticoagulants, patient 
perception of anticoagulant safety, and reported receipt of anticoagulant education. Linear regressions were used for statistical 
analyses, with significance set at p<.05. 
Results: During the span of three months, 45 patients, 20 females and 25 males, completed the survey. Perceived anticoagulant 
knowledge did not differ significantly by demographics. Actual anticoagulant knowledge declined by over 20% between age groups 
60-69 and 80-89 years old. African Americans displayed 10% lower actual anticoagulant knowledge than Caucasian Americans. 
Conclusions: This study revealed gaps in knowledge of anticoagulants among patients at an independent pharmacy. An appeal 
remains for more strategies to assist with knowledge of anticoagulant regimens. Healthcare institutions should continue to 
incorporate programs geared towards ongoing anticoagulant education, such as question and answer sessions, along with peer 
support mediums that foster optimal outcomes. 
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Background 
Patients prescribed anticoagulants may not be too familiar with 
the safety and efficacy of their associated therapies.1-2 Despite 
this lack of understanding medications designed to manage 
coagulation-related conditions continue to enter the market.3-5 
Opportunities therefore remain to increase knowledge of 
anticoagulants among patients within different healthcare 
systems such as pharmacies.6 It is beneficial for patients in 
pharmacies and other settings to have a better grasp of the 
details about anticoagulant regimens that often consist of side 
effects that may be experienced.7-8 It is also worthwhile for 
patients to be able to recognize anticoagulant-related concerns 
that warrant notifying healthcare personnel.9 Increased 
alertness to possible signs of adverse therapy events can foster 
greater adherence and empower patients to use their 
anticoagulant regimens with greater clarity and confidence.6 

 
Strategies to address patients’ missed doses, disease state 
comprehension, drug interactions, and side effect recognition 
have room for improvement.10-13 Literature reports indicate an 
inability to remember important points about anticoagulant  
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regimens can lead to suboptimal outcomes.14-15 Furthermore, 
recall of anticoagulant information for a brief period may 
overestimate patients’ comfort level with their prescribed 
regimens.6,16 In addition, diminished health literacy has the 
potential to affect patients’ understanding of their 
anticoagulation care.12,15 Equally as important, disparities exist 
among patient comprehension levels of anticoagulants by racial 
demographics.17-18  
 
Paradoxically, healthcare systems might exacerbate deficits in 
anticoagulant knowledge through inattention to clarifying 
questions coupled with staffing challenges and inadequate 
communication to illiterate patients.19  
 
It is also valuable to understand why patients adhere to 
anticoagulant regimens to varying degrees aside from their lack 
of knowledge. Evidence suggests that perceived reductions in 
quality of life might result from cumbersome anticoagulation 
management.20 Therefore, limiting strict monitoring 
parameters and dietary considerations may enhance patients’ 
abilities to incorporate anticoagulants into their daily 
routines.21 Conversely, routine monitoring of anticoagulants 
may equate to a reliable predictor of efficacy and safety.22 
Patients also commonly experience similar challenges with 
taking their anticoagulants on a regular basis.23 Peer support 
models therefore could help to encourage anticoagulant 
adherence along with proper understanding and acceptance of 
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established diagnoses.23 Moreover, patients receiving care 
from a limited number of medical providers in conjunction with 
having their anticoagulants filled at a single pharmacy 
institution have suffered fewer adverse effects likely due to 
better adherence.24 The purpose of this project was to assess 
differences in perceived and actual knowledge of patients filling 
anticoagulant medications within an independent pharmacy 
institution.  
 
Methodology 
This study took place at an independent pharmacy that 
operates across two locations, one in Camden, South Carolina 
and one in Lugoff, South Carolina. The patients completed a 
survey to determine their perceived understanding of their 
anticoagulants. The authors developed the survey based upon 
their independent and collective reviews of the medical 
literature. Communications to prospective patients inviting 
them to enroll in the study stemmed from medication refill 
histories of the following medications: warfarin, apixaban, or 
rivaroxaban. Two of the authors of this study generated a 
report from the electronic health information system at each 
pharmacy location of all prospective patients with refills of the 
aforementioned medications due in the upcoming two-month 
period.  The same two authors contacted these prospective 
patients by telephone to explain the intent of the study and to 
assess their interest in being included. After patients verbally 
confirmed their willingness to participate, they received 
typewritten surveys attached to their medication packages 
designated for dispensing upon arrival.  
 
The survey consisted of 15 items, divided into two categories:  
5 items pertaining to perceived anticoagulant knowledge and 
10 items relating to actual anticoagulant knowledge (Appendix 
A). A numbering system within the survey helped to identify 
patients for future data analysis during the study period. 
Pharmacists at each location received a copy of the survey to 
reference in future counseling sessions. The pharmacists prior 
to survey completion obtained verbal and written informed 
consent from all patients. A conversation between patients and 
the pharmacist-on-duty followed survey completions; clarifying 
anticoagulant prescribing details along with other medication-
related concerns. 
 
Percentage scores of patients’ perceived anticoagulant 
knowledge resulted from calculating the sum of Likert scale 
items (maximum of five points each) and dividing the quantity 
by 25 then multiplying the resulting amount by 100. Higher 
percentage scores indicated higher perceptions of 
anticoagulant knowledge. Percentage scores of patients’ actual 
anticoagulant knowledge resulted from calculating the sum of 
total number of answers correct (maximum of one point each) 
and dividing this quantity by 10 then multiplying the resulting 
amount by 100. Similarly, higher percentage scores indicated 
greater actual anticoagulant knowledge.    
 

Demographic factors analyzed by perceived and actual 
anticoagulant knowledge included age, pharmacy location, 
gender, and ethnicity. Adherence factors analyzed by perceived 
and actual anticoagulant knowledge comprised living situation, 
self-management of anticoagulants, patient perception of 
anticoagulant safety, and reported education received about 
anticoagulant medications. A statistical comparison of both 
demographic and adherence factors with perceived and actual 
anticoagulant understanding was conducted using linear 
regressions. All data analyses were conducted using the 
Statistical Package for Social Scientists (SPSS), Version 24, with 
significance defined as a p-value of <.05.  This study received 
institutional review board approval prior to implementation. 
 
Results 
Table 1 displays study demographics based in an independent 
pharmacy, across two locations, in South Carolina. With a 
roughly equal distribution between both locations, males 
outnumbered females. Patients 60 years old and above 
comprised approximately 80% of the study sample. Twice as 
many Caucasian American patients participated than African 
Americans. Almost three times as many patients lived with 
family members versus residing alone. No patients reported 
residence within an institution/facility. An excess of 90% of 
patients attested to managing their own medications. Less than 
one-fifth of patients did not feel safe taking their medications. 
Three times as many patients received anticoagulant education 
as opposed to those who did not.  
 
Table 2 presents perceived knowledge of anticoagulants among 
patients. Average percent correctness did not apply to these 
survey responses. Self-perceptions of knowledge behaved as 
points of reference as opposed to accuracy and inaccuracy. Self-
perceptions of anticoagulant knowledge was largely uniform 
among all study demographics (p > .05). Males’ higher 
perceptions of their anticoagulant knowledge than females 
came the closest to significant difference (p = .09). 
 
Table 3 features average actual knowledge, on a 100% scale, 
exhibited by patients about their anticoagulants. Knowledge of 
anticoagulants was similar among genders, pharmacy locations, 
living situations, ability to self-manage medications, feelings of 
safety taking medications, and receipt of blood thinner 
education (p > .05). Knowledge of anticoagulants differed 
among age groups, in years, and ethnicities (p< .05). Patients 60 
– 69 years old had an average actual knowledge score between 
10 to 20 percent higher than any other age group (p = .03). 
Computation of an average actual knowledge score for the 40–
49 years old age group did not occur due to only one patient 
represented. Caucasian Americans scored over 10% higher than 
African Americans (p = .04). 
 
Discussion 
This research sought to assess patients’ perceived knowledge 
compared to their actual knowledge of their anticoagulants 
dispensed from an independent community pharmacy. 
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Evaluating this comparison may stimulate similar discussion 
about other therapeutic classes. Study findings indicated 
patients’ perceived and actual knowledge was largely similar 
across demographics. An important piece of the pharmacist 
interactions with patients after survey completions was that 
patients receiving refills on existing prescriptions received 
clarifying information about their anticoagulants that was 
unfamiliar to them previously. Incomplete knowledge of 
anticoagulant therapies commonly occurs among patients in 
various settings.6,9-10,12-14 Difficulties identifying notable side 
effects and drug interactions with anticoagulants are 
apparent.15-17, 19 Moreover, patients have demonstrated 
minimal understanding of their clinical conditions that lead to 
anticoagulant use.12  
 
These reports might indicate the need for anticoagulant 
education that is more customizable to different literacy levels 
and available in settings conducive to informal dialogue 
between patients and healthcare practitioners.   
 
A trend emerged in this study of declining actual anticoagulant 
knowledge extending from 60-69 years old to 80-89 years old 
with a more substantial decrease observed among patients in 
the 80-89 years old category. This finding is concerning as 
patients’ use of anticoagulants can often increase with age. 
Cognitive impairment associated with the aging process 
coupled with patients taking other medications that possibly 
affect mental acuities probably factored in to this observation. 
Furthermore, percent of actual anticoagulant knowledge was 
disparate between ethnicities. Previous educational 
backgrounds in conjunction with variability in length of time 
having used anticoagulants along with twice the amount of 
study participation might have contributed to Caucasian 
Americans demonstrating greater than 10% higher actual 
average anticoagulant knowledge than African Americans.  
 
Over half of elderly patients in a different study defined as at 
least 60 years old with an average age of approximately 70 
years old admitted to having difficulty remembering 
information about their anticoagulants.14 Less than half of 
elderly patients in this same study were cognizant of any 
adverse effects associated with their anticoagulants.14 The 
worsening of actual anticoagulant knowledge observed with 
advancing age in this study may be explained by similar recall 
deficits. 
 
Patients of African descent in a separate investigation had less 
familiarity than White Europeans with the clinical conditions 
that precipitated their anticoagulant use.17 Diminished 
conceptions of physiologic abnormalities could translate to 
suboptimal understanding of corresponding anticoagulants. 
Caution is important when comparing individuals of African 
descent to African Americans along with White Europeans to 
Caucasian Americans.  
However, African American patients in this study may have 
experienced similar challenges with understanding their 

anticoagulant-related disease states to the aforementioned 
patients of African descent. Therefore, this presumed parallel 
may account for African American patients displaying less 
actual anticoagulant knowledge than Caucasian American 
patients in this pharmacy setting. 
 
Patients readily agreed to participate in this study seemingly as 
a way for them to learn more about their anticoagulants. Each 
anticoagulant contains unique therapeutic principles that are 
important to consider. Patients invariably were taking other 
medications apart from their anticoagulants positioning 
pharmacists to address any concerns relating to those therapies 
as well. The detailed approach to patient counseling at this 
independent pharmacy may not completely translate to 
pharmacy environments with greater prescription volumes and 
possibly less time to devote to individualized interactions.  
 
There were some limitations to this study. Awareness of patient 
actual anticoagulant knowledge did not result from a validated 
assessment tool. Content presented in the survey assessments 
of perceived and actual anticoagulant knowledge did not 
completely align. Considering the cross-sectional nature of this 
research design, patients’ may progress or regress in their 
understanding of anticoagulant medications going forward. 
Waning patient interest in the survey content or competing 
influences on their time as they navigated through to 
completion may have hampered reliability of the findings. An 
option was not available for patients to ask clarifying questions 
about the survey possibly leading to answers supplied that did 
not reflect total understanding of the content at hand.  
Fewer than 50 participants comprising the study sample might 
limit the generalizability of the results generated here to 
populations that frequent other independent pharmacies. 
 
The findings of this study are a prelude to a qualitative 
investigation. One of the authors of this study is preparing to 
facilitate individual interviews and focus group sessions with 
patients included and not included in this study to determine 
rationales for limited anticoagulant knowledge as a component 
of her post-graduate year one pharmacy residency experience. 
Affording patients the space to explain in their own words the 
disconnect that occurs with knowledge of their anticoagulant 
medication regimens is prone to place the results shown here 
into clearer context. Glimpses into anticoagulant 
understanding among independent pharmacy patients were 
not readily apparent prior to this study. Further investigations 
into anticoagulant and other drug awareness levels at different 
independent pharmacies could be insightful.  
 
Conclusion 
Sufficient knowledge of anticoagulants is typically lacking 
among patients utilizing these medications. Comfort should 
exist with details of anticoagulants prescribed for certain 
conditions. Patients in this study demonstrated a potential 
disconnect between perceived and actual knowledge of their 
anticoagulant therapies. The findings reported here support 
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identifying customizable mechanisms for aiding in learning 
more about coagulated states, associated therapeutic 
management strategies, and recognition of indicators to alert 
healthcare professionals for rapid assistance.  
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Table 1. Demographic distribution of patients among both independent pharmacy locations (N = 45) 

AA= African American; CA= Caucasian American; SC = South Carolina  
‡Participant attested to independently managing his/her anticoagulants. 

 
 
 
 
 
 
 
 
 
 
 

Demographics 
 
 Lugoff, SC (%) 

 
 

Camden, SC (%) Total (%) 

Gender 

Male 16 (69.6) 9 (40.9)                           
13 (59.1) 

     25  (55.5)  

Female 7 (30.4)      20  (44.5) 

Age  
group 
(years) 

 
40-49  1 (4.3)                                   

              
          

            0 (0) 
                 5 (22.7) 
                 7 (31.8) 

 
                 8 (36.4)              

 
 

                     1  (2) 

50-59 4 (17.4)                      9  (20) 

60-69 4 (17.4)       11 (24) 

70-79 8 (34.8) 
                      
                    16 (36)  

80-89 5 (26.1)                            3 (9.2)            8 (18) 

 
 

Ethnicity 

Black / AA 7 (30.4) 
  8 (36.4)  
 14(63.6) 
  

 
 

        15 (33) 

White / CA 16 (69.6)            30 (66.7) 

  
 

Living  
situation  

Alone 5 (21.7) 
  7 (31.8) 
 15(68.2 
   0 (0) 

 
 

        12 (26.7) 

With family 18 (78.3)         33 (73.3) 

Institution/Facility 0 (0)    0 (0) 

 
 
‡Anticoagulant 
management 

 
Yes 22 (95.7) 

     
20(90.9)                                                            

                     
 
 
                        42 (93.3) 

No 1 (4.3) 2 (9.1)                          3   (6.7) 

  

Perceptions of  
anticoagulant 

safety 

 
Yes 21 (91.3) 18 (81.8) 

 2 (18.2) 

 
           39 (86.7) 

No 2 (8.7)              6 (13.3) 

Anticoagulant 
education 

  

17 (77.3)                                                      
  5 (22.7) 

Yes 17 (73.9) 
 

           34 (75.6) 

No   6 (26.1)                        11 (24.4)   
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Table 2. Perceived anticoagulant knowledge of patients at both independent pharmacy locations (N = 45) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AA= African American; CA= Caucasian American; SC = South Carolina 
CI = Confidence Interval; Score = Average rating on survey items. 
‡Participants attested to independently managing their anticoagulants.  
*Not computed due to an absence of sample representation.   

 
 
 
 
 

Demographics 
 
 N (Score) 

 
 

 p-value 95% CI 

Gender 

Male 25 (80) .09 
 

(-16.8, 1.3) 

Female 20 (72)  

Age  
group 
(years) 

 
40-49  1 (92) 

             .26 
 
 
 

 
 

(-0.2, 0.7) 

50-59 9 (72)  

60-69 11 (75)  

70-79 16 (77)  

80-89 8 (82)   

Ethnicity 

 
Black / AA 15 (73) 

.17 
  
  
  

 
 

(-2.9, 16.3) 

White / CA 30 (79)  

   

Location 

Camden, SC 22 (75) .88                         
  

 
(-12.7, 5.7) 

Lugoff, SC 23 (78)  

  
 

Living situation  

 
Alone 12 (75) 

.39 
  
  

 
 

(-4.5, 5.2) 

With family 33 (77)  

Institution/Facility 0 (---)*  

 
 
‡Anticoagulant 
management 

 
Yes 42 (77) 

 
 
 

.48 
  

 
 

(-24.9, 12) 

 No 3 (71)   

  

Perceptions of  
anticoagulant 

safety 

 
Yes 34 (77) .65 

  

 
(-16.7, 10.5) 

No 11 (73)  

Anticoagulant 
education 

 
 
Yes 39 (75) .10 

  

 
(-1.8, 19.1) 

No 6 (83)  
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Table 3.  Average actual anticoagulant knowledge of patients at both independent pharmacy locations (N = 45) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

†p<.05 considered statistically significant; AA= African American; CA= Caucasian American; 
SC = South Carolina; CI = Confidence Interval; % Correct = Average percent correct on survey items.  
 ‡Participants attested to independently managing their anticoagulants. 
*Not computed due to an absence of sample representation. ±Actual as opposed to average percentage.  

 
 
 
 
 

Demographics 
 
 N (% Correct) 

 
 

 p-value 95% CI 

Gender 

Male 25 (74) .26 
 

(-16.5, 4.5) 

Female 20 (68)  

Age  
group 
(years) 

 
40-49  1 (100)± 

               .03† 
 
 
 

 
 

(-1.0, -0.1) 

50-59 9 (70)  

60-69 11 (81)  

70-79 16 (70)  

80-89 8 (59)   

Ethnicity 

 
 
Black / AA 15 (64) 

.04† 
  
  
  

 
 

(0.3, 21.7) 

White / CA 30 (75)  

  
 

Location 

Camden, SC 22 (71) .44                         
  

 
(-11.4, 9.7) 

Lugoff, SC 23 (72)  

  
 

Living situation  

 
Alone 12 (74) 

.52 
  
  

 
 

(-15.8, 8) 

With family 33 (70)  

Institution/Facility 0 (---)*  

 
 
‡Anticoagulant 
management 

 
Yes 42 (72) 

 
 
 

.42 
  

 
 

(-29.6, 12.5) 

No 3 (63)   

  

Perceptions of  
anticoagulant 

safety 

 
Yes 34 (71) .96 

  

 
(-15.1, 15.9) 

No 11 (70)  

Anticoagulant 
education 

 
 
Yes 39 (69) .09 

  

 
(-1.6, 22.2) 

No 6 (79)  
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Appendix A:  Survey distributed to patients at both independent pharmacy locations 

     

Section 1:  Perceived Anticoagulant Understanding Assessment  
Directions: On a scale of 1 to 5, 1 means not at all confident and 5 means very confident: 

1. How confident are you that you know the reason you are taking this medicine? 

1 2 3 4 5 

2. How confident are you that you understand how to safely use your blood thinning medicine? 

1 2 3 4 5 

3. How confident do you feel that you understand the drug interaction potential of your blood thinning  
    medicine? 

1 2 3 4 5 

4. How confident do you feel in your understanding of the side effects of your blood thinning medicine? 

1 2 3 4 5 

5. How confident are you that you would know what to do if you missed a dose of your blood thinning    
    medicine? 

1 2 3 4 5 

Section 2:  Actual Anticoagulant Understanding Assessment 

(Note: bolded print among answer choices indicates correct response) 

1. Which of the following would be a reason to visit an emergency room? 

 a. Scratching your arm on a tree branch while working in the yard. 

 b. Seeing tiny streaks of blood in the sink after brushing your teeth. 

 c. Noticing a large amount of bright red blood in the last 2 bowel movements. 

 d. Waking up with bad dreams and a dry mouth. 
2. Which of the following procedures would you need to talk to you primary care doctor about your blood   
     thinner before having? 

 a. Having a tooth pulled 

 b.  Having a spinal injection 

 c.  Having a surgery 

 d. All of the above 

3. Why would your doctor decide to decrease the dose of your blood thinner? 

 a. Because I am at risk for bleeding 

 b. Because I was diagnosed with schizophrenia 

 c. Because my blood sugar is abnormal 

 d. None of the above 

4. Which of the following over the counter medicines would you need to avoid taking with you blood thinner? 

 a. Multivitamin 

 b. Ibuprofen 

 c. Tylenol  

 d. Mucinex 
 
5. If you were having mild pain in your back and needed to take an over the counter pain reliever, which  
    would you choose? 

 a. Claritin  

 b. Ibuprofen 

 c. Tums  

 d. Tylenol  
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6. If you missed a dose of your blood thinning medicine and it was time for your next dose what would you do? 

 a. Take two doses to catch up from the missed dose 

 b. Skip the missed dose and take the next scheduled dose 

 c. Wait to restart the medication tomorrow 

 d.  Stop taking the medication 

7. What could happen I forget to take my blood thinner? 

 a. I may have a seizure 

 b. I could form a blood clot 

 c. I may get a urinary tract infection 

 d.  Nothing, it is not necessary for me to take this medication 

8. Which side effect would require you to call your doctor immediately regarding your blood thinner? 

 a. Dizziness or passing out 

 b. Upset stomach 

 c. Headache 

 d. Runny nose 

9. As a result of taking your blood thinning medicine, which of the following would you expect to notice? 

 a. Bruising 

 b. Urination 

 c. Sore throat 

 d. None of these 
10. If you felt cold during the winter and thought your blood thinning medicine might be the cause, which would  
       you do? 

 a. Stop taking the blood thinner while it is cold outside 

 b.  Continue taking your blood thinner as usual 

 c.  Take it when your blood pressure is high 

 d. Take an aspirin in place of the blood thinner 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  


