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Introduction: Older people mostly found unable to adhere with warfarin treatment guidelines. The health service system is 
challenged in order to improve medication adherence in older population under limited health resources. The purpose of this study 
was to explore health systems factors on warfarin adherence in older population, particularly in resources constraint setting.
Methods: This study was a cross-sectional predictive study that enrolled older people who experienced atrial fibrillation (AF) and 
treated by warfarin, aged 60 years and over, and followed up at the warfarin clinic.
Results: A total of 197 participants with the mean age of 72.03 years (SD = 8.84) was recruited. Almost of them (85.8%) reported 
adhered to warfarin prescription. More than a half (60.5%) were able to report their targeted INR. Participants who stayed with the 
family had 5.54 times (95% CI 1.79–19.33), took regular daily dose warfarin had 5.07 times (95% CI 1.05–24.49), perceived targeted 
INR had 2.94 times (95% CI 1.04–8.29), and received family support had 1.33 times (95% CI 1.11–1.60) increased odds of warfarin 
adherence than those who did not. Participants who perceived a barrier to taking medication had 0.93 times decreased odds of warfarin 
adherence than those who did not (95% CI 0.86–0.99).
Conclusion: Healthcare system should encourage family to support the older population with AF in order to increase warfarin 
adherence. Future research should develop intervention combining family support to promote warfarin adherence.
Keywords: adherence, atrial fibrillation, INR, older population, warfarin

Introduction
Warfarin is an oral anticoagulant that prevents embolism by inhibiting Vitamin K. Warfarin is commonly used in both 
Valvular atrial fibrillation (VAF) and non-valvular atrial fibrillation (NVAF) patients such as postoperative heart valve 
replacement, arterial occlusion, venous thromboembolism, and atrial fibrillation.1 The underlying hypertension, diabetes 
and coronary artery disease are the main risk factors NVAF. Risk factor control is essential to improve outcomes amongst 
NVAF patients. Hence, patient education and awareness are not only INR monitoring but also the risk factor control.2–4 

The advancement of age increased the stroke risk in non-valvular atrial fibrillation (NVAF) patients. Therefore, long-term 
anticoagulant management in patients over 65 years has been recommended.5 The efficiency and safety of warfarin 
depend on blood coagulation known as International Normalized Ratio (INR). The targeted INR generally ranged 
between 2 and 3.

Warfarin adherence in Thai older population with atrial fibrillation (AF) was reported at 68.1%.6,7 The inability to 
control INR was related with the increasing risk for complications such as stroke (3%) and abnormal bleeding (4.4%).8 

Uncontrolled INR in people aged ≥65 years are 2.37 times greater risk for bleeding than people under 65 years old.9 

Warfarin is important for preventing cardiovascular diseases and complications, however healthcare providers have to 
actively monitor and manage INR level by promoting warfarin adherence in older population.
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Factors associated with warfarin adherence was reviewed based on Multidimensional Adherence Model composed of 
5 multidimensional factors including patient-related factors, condition-related factors, social/economic factors, therapy- 
related factors, and health system/healthcare team factors.10 Patient-related factors included cognitive limitations such as 
the impairment of vision, memory, decision-making, and problem-solving. Older population with cognitive impairment 
usually forget to take medications, or take medications at the wrong time and dosages.11,12 Moreover, the lack of 
knowledge about taking medication and the interactions between warfarin and foods/beverages/certain herbs, and air 
pollution were also associated with poor warfarin adherence.13,14

Social/economic contexts, the benefits from family members help support older adults on warfarin in gaining the 
capacity to engage in medication adherence, which should be a strength in Thai society.15 Therapy related factors, 
previous evidences found that the administration and management of warfarin regimen are complex. For example, the 
difference dose of warfarin prescribed increased the chance of taking the wrong dosage on the wrong day and time.13,16

Health System Factors, access to medication management and monitoring of warfarin use were related with 
medication adherence.14,17,18 Therefore, national healthcare service plans by the Ministry of Public Health prescribe 
the establishment of warfarin clinics covering 13 health zones nationwide in large community hospitals in Thailand. 
Multidisciplinary teams composed of cardiologists, nurses, and pharmacists work together to improve the warfarin 
adherence using case managers and coordinators model.19

The demand in actual health service situations above found gaps caused health inequality. Therefore, it is a challenge 
for the health service system on how to ensure that the older population would be able to receive the benefit equally 
under limited health resources. The aims of this study were to 1) determine the INR levels in older people with atrial 
fibrillation taking warfarin and 2) examine the predictors of warfarin adherence, including types of clinics receiving 
services, income, electronic health information literacy, family support, perceived benefits of using warfarin, perceived 
barriers to warfarin, knowledge, comorbidity, and time of warfarin used.

Materials and Methods
Sample
Older people with AF were treated with warfarin, aged 60 years and over, received services at the warfarin clinic, internal 
medicine clinic, or outpatient department of one tertiary hospital in Thailand. Inclusion criteria consisted of: 1) treated 
with warfarin for at least six months; 2) had at least two INR results report; 3) took warfarin by themselves; and 4) 
communicated in Thai. Researchers excluded samples who had a history of heart valve replacement surgery or artificial 
heart valve implantation and presented with cognitive impairment.

Power Analysis
Calculation of the sample size to study factors predicting warfarin adherence among the older population. Power analysis 
was performed using the G*power program, version 3.1.9.2, based on Cohen’s power analysis. We defined statistical 
power (P) at 0.85, and a significant level (α) at 0.05, and the odds ratio of 2.67 based on previous study found that age 
was independently associated with adherence to warfarin therapy (OR 2.67, 95% CI 1.29–5.52).20 The minimal 
requirement sample size was 189.

Instruments
The questionnaire used to ask for information from the research participants was 65 items, taking about 30–45 minutes to 
answer the questionnaire. The details are as follows:

1. The Personal Information and Illness Questionnaire was created by the researcher. The questionnaire consisted of 
income, obtaining information on the target INR level, sex, age, marital status, education level, health insurance, 
receiving health assistance from family members or caregivers, internet use experience, warfarin tracking patterns, 
and alternative medicine.
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2. The eHealth Literacy Scale was developed by Norman and Skinner (2006),21 with Cronbach’s Alpha Coefficient of 
0.88. Division of Health Awareness Promotion and Communication, Department of Health, Ministry of Public 
Health was translated into Thai using the back translation process.

3. The Oral Anticoagulation Knowledge Test (OAK) was developed by Zeolla et al22 with a KR-20 of 0.76. 
Researchers performed a back translation and sent back the translation tool kit to the owner of the original tool 
to determine the correctness of the language.

4. The Family APGAR Questionnaire was developed by Smilkstein et al22 with a Cronbach’s Alpha of 0.78. 
Malathum (2001)23 translated into Thai and used the back translation process to adjust the language to match 
the Thai context. The questionnaire quality was tested on 211 Thai elderly subjects with the Cronbach’s Alpha 
Coefficient of 0.91.

5. A Beliefs About Anticoagulation Survey was developed by Orensky and Holdford (2005)24 with a Cronbach’s 
alpha of 0.82. Panichpathom et al25 translated into Thai by translating back into English to assess perceived 
benefits and perceived barriers to warfarin intake in Thai patients with arrhythmias. The Cronbach’s Alpha 
Coefficient was 0.90 and 0.62, respectively.

6. The Oral Anticoagulation Measurement of Treatment Adherence was developed by Da Silva Carvalho et al26 to 
assess medication adherence. Measurement of Treatment Adherence was translated into Thai by reverse translation 
method by Panichpathom et al25 and used to assess anticoagulant adherence in Thai patients with atrial fibrillation. 
Answers were obtained using a six-point scale varying from always (1) to never (6). The summed scores obtained 
ranged from one to six. A total summed score of less than 5 defines poor medication adherence, and the total 
summed score 5 to 6 determines good medication adherence. The Thai version of the anticoagulant cooperation 
questionnaire had a Cronbach coefficient of 0.70.

7. The Charlson Comorbidity Index (CCI) was developed by Charlson et al,27 and it was used to assess the severity of 
comorbidity in patients with cardiovascular disease. It is widely used in foreign countries, including Thailand.28 The 
Thai version of the CCI had a Cronbach coefficient of 0.70.

Statistical Analysis
Descriptive statistics were used to divide frequency (Frequency Distributions), percentage, mean, median, standard 
deviation (SD), range and the range between the values. The predictors of warfarin adherence among types of clinics 
receiving services, income, electronic health information literacy, family support, perceived benefits of using warfarin, 
perceived barriers to warfarin, knowledge, comorbidity, and time of warfarin used were analyzed using logistic 
regression analysis.

Results
Demographic Data
This study recruited 197 participants, including 169 samples (85.8%) who adhered to the warfarin and 28 
samples (14.2%) who have not adhered to the warfarin. The average age of the participants was 72.03 years 
(SD = 8.84). More than half of the samples (67%) were married, and most of them (79.2%) had an elementary 
school level of educational attainment. Almost half of the participants (88.7%) lived with a family with an 
average income of 87.3 US$ (SD = 229.2), so almost all of them (91.8%) reported they received support from 
the family. Most of them (81.4%) used Universal Health Care coverage insurance. When comparing adhere 
versus non-adhere to warfarin groups, the results found that participants who stayed with the family (92.3%) had 
a higher percentage of warfarin adherence than participants who did not stay with the family (66.7%) with 
a statistical significance (p < 0.001). Moreover, participants who received support from the family (94.0%) had 
a higher percentage of warfarin adherence than those without (78.6%) with a statistical significance (p = 0.014) 
as shown in Table 1.

More than half of the participants (60.5%) reported that they knew the targeted INR. Only a few of them (17.8%) 
used the Internet to search for information by using the LINE application (13.2%) and Facebook (7.1%). The average 
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media literacy score was 8.48 (SD = 14.44). Almost all of them (90.9%) have never used supplement medication such as 
herbs. When comparing adhere versus non-adhere to warfarin groups, the results found that participants who perceived 
targeted INR (64.7%) had a higher percentage of warfarin adherence than participants who did not perceive (35.7%) with 
a statistical significance (p = 0.004) as shown in Table 2.

Knowledge, Family Support, and Beliefs
Most participants (87.3%) had a low level of knowledge, with an average score of 13.10 (SD = 2.99). The average family 
support score was 18.75 (SD = 2.41), perceived benefits with an average score of 22.13 (SD = 2.64), and perceived 
barrier with an average score of 18.64 (SD = 5.78). When comparing adhere versus non-adhere to warfarin groups, the 
results found that participants who adhered to warfarin (19.05 ± 2.16) had higher average scores of family support than 
participants who did not adhere to warfarin (16.89 ± 2.99) with statistical significance (p < 0.001) as shown in Table 3.

Table 1 Demographic Data of the Sample (N = 197)

Total Good Warfarin 
Adherence

Poor Warfarin 
Adherence

P value

n (%) 
197 (100)

n (%) 
169 (85.8)

n (%) 
28 (14.2)

Gender
Male 94 (47.7) 81 (41.9) 13 (46.4) 0.883c

Female 103 (52.3) 88 (52.1) 15 (53.6)
Age (year) (Mean ± SD) 72.03±8.84 72.43±7.30 73.11±8.18 0.656t

< 80 yrs. 163 (82.7) 140 (82.8) 23 (82.1) 0.928f

≥ 80 yrs. 34 (17.3) 29 (17.2) 5 (17.9)
Marital status

Single 12 (6.3) 9 (5.5) 3 (11.1) 0.496c

Married 128 (67.0) 110 (67.1) 18 (66.7)
Divorced/ Widowed/Separated 51 (26.7) 45 (27.4) 6 (22.2)

Education
None 10 (5.1) 7 (4.1) 3 (10.7) 0.173f

Elementary 156 (79.2) 136 (80.5) 20 (71.4)

High school 23 (11.7) 18 (10.7) 5 (17.9)

Bachelor’s degree or higher 8 (4.1) 8 (4.7) –
Income

Sufficient savings 30 (15.3) 24 (14.3) 6 (21.4) 0.262f

Live without savings 83 (42.3) 75 (44.6) 8 (28.6)
Insufficient without dept 50 (25.5) 44 (26.2) 6 (21.4)

Live in dept 33 (16.8) 25 (14.9) 8 (28.6)

Income (Mean ± SD) US$ 87.3±229.2 90.4±235.1 68.3±86.7 0.673t

Medical Benefit Scheme
Universal Coverage Scheme 144 (81.4) 126 (82.9) 18 (72.0) 0.264f

Others 33 (18.6) 26 (17.1) 7 (28.0)

Living conditions
Living with family 173 (88.7) 155 (92.3) 18 (66.7) 0.001f*

Living alone 22 (11.3) 13 (7.7) 9 (33.3)

Family support
Not received 16 (8.2) 10 (6.0) 6 (21.4) 0.014f*

Received 180 (91.8) 158 (94.0) 22 (78.6)

Notes: cChi-Square Test, fFisher’s Exact Test, tIndependent T-test. 
Abbreviations: SD, standard deviation; US$, United States dollar.
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Clinical data
The average duration of warfarin use was 70.06 days (SD = 54.43), the average dose of warfarin used was 17.80 mg/ 
week (SD = 8.10), and the average number of pills was 6.93 tablets/week (SD = 2.93). Almost half of the participants 
(41.1%) had the targeted INR between 2.00 and 3.00. Almost all (91.3%) received service at a warfarin clinic. More than 
half of the participants (62.9%) had one or two comorbidities. Almost all of them (94.9%) took regular daily dose 
warfarin prescriptions. Three-quarters of them (75.9%) took two regimens of warfarin prescriptions per week. A few of 
the participants report reported adverse events related to warfarin, including scurvy (2.7%), and upper gastrointestinal 
bleeding (0.5%). When comparing adhere versus non-adhere to warfarin groups, the results found that participants who 
took regular daily dose warfarin prescriptions (96.4%) had better warfarin adherence than participants who took non- 
regular daily dose warfarin prescriptions (85.7%), with a statistical significance (p = 0.039) as shown in Table 4.

Finally, using the logistic regression to examine the predictors of warfarin adherence, the results found that perceived 
targeted INR, staying with the family, taking regular daily dose warfarin, receiving family support, and perceived barriers to 
taking medication were the significant predictors. For instance, participants who perceived targeted INR had 2.94 times 
higher odds of warfarin adherence than those who did not (95% CI 1.04–8.29). Participants who stayed with the family had 
5.54 times higher odds of warfarin adherence than those who did not (95% CI 1.79–19.33). Participants who took regular 

Table 2 Perceived General Information Data the Sample (N = 197)

Total Good Warfarin 
Adherence

Poor Warfarin 
Adherence

P value

n (%) 
197 (100)

n (%) 
169 (85.8)

n (%) 
28 (14.2)

Obtaining information on the target INR level
No 77 (39.5) 59 (35.3) 18 (64.3) 0.004c*

Yes 118 (60.5) 108 (64.7) 10 (35.7)
Internet usage experienced

No 162 (82.2) 136 (80.5) 26 (92.9) 0.179f

Yes 35 (17.8) 33 (19.5) 2 (7.1)
Using Line Application 26 (13.2) 25 (14.8) 1 (3.6) 0.136f

Using Facebook 14 (7.1) 14 (8.3) – 0.226f

History of Herbal or Dietary Supplement Usage
No 179 (90.9) 155 (91.7) 24 (85.7) 0.295f

Yes 18 (9.1) 14 (8.3) 4 (14.3)

Electronic health information literacy score
Mean ± SD 8.48±14.44 8.65±14.61 7.46±13.63 0.688t

Notes: cChi-Square Test, fFisher’s Exact Test, tIndependent T-test, *P value < 0.05. 
Abbreviations: SD, standard deviation; INR, International normalized ratio.

Table 3 Knowledge, Family Support, and Beliefs of the Sample (N=197)

Total Good Warfarin  
Adherence

Poor Warfarin  
Adherence

P value

Mean±SD Range Mean±SD Mean±SD

Anticoagulant Knowledge score 13.10±2.99 4–20 13.10±2.97 13.08±3.16 0.962t

Inadequate knowledge (score < 17) 172 (87.3) 148 (87.6) 24 (85.7) 0.762f

Adequate knowledge (score ≥ 17) 25 (12.7) 21 (12.4) 4 (14.3)
Family support score 18.75±2.41 8–20 19.05±2.16 16.89±2.99 0.001t*

Perceived benefits score 22.13±2.64 11–25 22.24±2.58 21.46±2.91 0.152t

Perceived barriers score 18.64±5.78 7–35 18.40±5.31 20.11±8.03 0.286t

Notes: fFisher’s Exact Test, tIndependent T-test, *P value < 0.05. 
Abbreviation: SD, standard deviation.
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daily dose warfarin had 5.07 times higher odds of warfarin adherence than those who did not (95% CI 1.05–24.49). 
Participants who received family support had 1.33 times higher odds of warfarin adherence than those who did not (95% CI 
1.11–1.60). Participants who perceived a barrier to taking medication had 0.93 times lower odds of warfarin adherence than 
those who did not (95% CI 0.86–0.99) in Table 5.

Table 4 Clinical Data of the Sample (N = 197)

Total Good Medication  
Adherence

Poor Medication  
Adherence

P value

n (%) n (%) n (%)

Duration of warfarin taking (Day) 70.06±54.43 68.26±50.91 80.59±71.98 0.278 t

Dose of Warfarin (mg.)/week 17.80±8.10 17.89±8.33 17.27±6.62 0.707 t

Oral medications (tablets/week) 6.93±2.93 6.99±2.87 6.57±326 0.487 t

INR levels
Below therapeutic target (0–1.99) 72 (36.5) 62 (36.7) 10 (35.7) 0.917 c

Therapeutic target (2.00–3.00) 81 (41.1) 69 (40.8) 12 (42.9)

Above therapeutic target (≥ 3.01) 44 (22.3) 38 (22.5) 6 (21.4)
Type of clinics

Warfarin Clinic 179 (91.3) 154 (91.1) 25 (92.6) 1.000 f

Gen Med 17 (8.7) 15 (8.9) 2 (7.4)
CCI Score 1.51±1.21 1.51±1.16 1.50±1.53 0.971 t

None (score = 0) 42 (21.3) 34 (20.1) 8 (28.6) 0.309 c

Mild (score = 1–2) 124 (62.9) 110 (65.1) 14 (50.0)
Moderate and severe (score = 3+) 31 (15.7) 25 (14.8) 6 (21.4)

Warfarin prescriptions
Non-regular daily dose 10 (5.1) 6 (3.6) 4 (14.3) 0.039 *f

Regular daily dose 185 (94.9) 161 (96.4) 24 (85.7)

Dose of warfarin in a week
The same dose 45 (23.1) 40 (24.0) 5 (17.9) 0.281 f

Two different doses 148 (75.9) 126 (75.4) 22 (78.6)

Three different doses 2 (1.0) 1 (0.6) 1 (3.6)

Adverse Event (yes) 6 (3.0) 12 (7.5) 2 (7.4) 1.000 f

Scurvy (yes) 5 (2.5) 5 (2.5) - 0.100 f

UGIB (yes) 1 (0.5) 1 (0.5) - 1.000 f

Notes: cChi-Square Test, fFisher’s Exact Test, tIndependent T-test, *P value < 0.05. 
Abbreviations: UGIB, Upper gastrointestinal bleeding; mg, milligram; INR, International normalized ratio.

Table 5 Logistic Regression Predicting Warfarin Adherence of the Sample (N = 197)

Beta Wald P value OR 95% CI

Constant −5.49 6.818 0.009 0.01 –

Aged ≥ 80 years 1.11 1.860 0.173 3.05 0.62, 15.10
Obtaining information on the target INR level

(Yes / No) 1.08 4.152 0.042* 2.94 1.04, 8.29

Living with family 1.71 7.202 0.007* 5.54 1.79, 19.33
Warfarin prescriptions

(Regular daily dose) / Non-regular daily dose) 1.62 4.086 0.043* 5.07 1.05, 24.49

Dose of warfarin in a week
The same dose (ref) 1

Two different doses −0.05 0.007 0.933 0.95 0.29, 3.16

Three different doses −2.58 2.204 0.138 0.08 0.003, 2.28
Family support 0.29 9.420 0.002* 1.33 1.11, 1.60

Perceived barriers to medication taking −0.08 4.128 0.042* 0.93 0.86, 0.997

Notes: *P value < 0.05, Nagelkerke R2 = 0.318 Hosmer & Lemeshow Test P value = 0.230. 
Abbreviations: OR, Odds ratio; INR, International normalized ratio; ref, reference; CI, confidence interval.
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Discussion
Participants who obtained their INR target had a statistically significant association with warfarin adherence (OR 2.94, 95% CI 
0.62–15.10, p = 0.042). Participants who know their targeted INR might be better engaged and taken into account in their 
treatment.29 Patients commonly receive repeated information regarding the purpose of taking warfarin and the importance of 
achieving the therapeutic INR. These might help them improve adherence to warfarin. This result differs from the previous 
study, which found that participants who obtained their targeted INR were unrelated to warfarin adherence. INR testing and 
clinical appointments may make the participants concerned and have negative attitudes toward warfarin.30

Taking regular daily dose of warfarin had a statistically significant association with warfarin adherence (OR 5.07, 
95% CI 1.05–24.49, p = 0.043). Warfarin regimens are generally complex, with different doses and days of medication 
taking. Its complexity causes confusion and forgetting, leading to medication non-adherence, wrong medication dose, and 
undesired warfarin-related complications. This finding might be explained by the fact that taking warfarin every day at 
a similar time helps the patient easily remember a routine of medication taking. The finding is consistent with the study 
aimed to compare adherence and persistence of different daily doses of oral anticoagulants in patients with AF.31

Family support had a statistically significant association with warfarin adherence (OR 1.33, 95% CI 1.11–1.60, p = 
0.002). The participants of this study were older population. They might have some difficulties in regular warfarin- 
taking, such as vision and cognitive impairment, as well as the complexity of the warfarin regimen. Therefore, family 
support or living with family, particularly in Asian cultures, plays a crucial role in helping the elders with self-care and 
medication taking. This finding is congruent with the study in China, which found that family functioning was related to 
the patient’s medication adherence, particularly in patients with low medication literacy.32

Perceived barriers to using warfarin showed a statistically significant association with warfarin adherence (OR 0.93, 
95% CI 0.86–0.997, p = 0.042). Perceptions about barriers related to warfarin usage were identified, such as dose per day, 
unfavorable warfarin-related complications, warfarin-related knowledge deficit, and concern about forgetting to take 
warfarin. Perceived barriers to using warfarin are related to warfarin usage and adherence.30,33 Accordingly, info about 
barriers to using warfarin might be applied as one of the strategies for improving warfarin adherence.

Perceived benefits of using warfarin showed no statistically significant difference between warfarin adherence and 
non-adherence groups (p = 0.262). Perceptions about the benefits of using warfarin might not be apparent because they 
are mainly for preventing AF complications or hospitalization. Healthcare providers might not commonly use or repeat 
this beneficial information during hospital visits to increase medication adherence. This result is congruent with the 
previous study that the perceived benefits of using warfarin were not associated with medication adherence.30

The type of clinic services showed no statistically significant difference between warfarin adherence and non- 
adherence groups (p = 1.000). This result might be explained by the hospital implementing the standard protocol of 
warfarin therapy in all warfarin-related clinics. The relevant study found that establishing the standardized warfarin 
protocol showed positive effects on warfarin-related outcomes compared to before the standardized warfarin protocol 
implementation.34,35 Income showed no statistically significant difference between warfarin adherence and non- 
adherence groups (p = 0.262). This finding might be related to the participants’ family support regarding financial 
support. Additionally, the majority had universal coverage schemes. They had no payment for warfarin prescriptions 
because the universal coverage schemes covered it. This finding differs from the study in patients with non-valvular atrial 
fibrillation. This study found that higher income was associated with high medication adherence. It was explained that the 
participants with high incomes could pay for the high price of anticoagulation medication. Therefore, they had better 
adherence to anticoagulation medication than the lower-income group.36

eHealth information literacy showed no statistically significant difference between warfarin adherence and non- 
adherence groups (p = 0.688). This finding can be explained by the fact that most participants graduated from elementary 
school and had no experience with internet usage. The previous study found that eHealth information literacy was 
significantly correlated to education level.37 eHealth literacy influenced the participants’ health-related knowledge and 
behaviors.38,39

Warfarin knowledge showed no statistically significant difference between warfarin adherence and non-adherence 
groups (p = 0.962). Warfarin knowledge is a cornerstone of medication safety and proper self-care;35 however, it might 
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not directly affect warfarin adherence. This finding is consistent with the previous studies, which reported that antic
oagulation-related knowledge was not significantly related to medication adherence.28

Comorbidity showed no statistically significant difference between warfarin adherence and non-adherence groups (p 
= 0.971). Most of the participants, both good and poor warfarin adherence groups, reported a similar level of none and 
mild level of Charlson Comorbidity Index (CCI), which might not affect medication adherence. Moreover, most of them 
lived with their family, which could help them with medication taking. This finding differs from the previous study, 
which found that comorbidities were associated with oral anticoagulant non-adherence.40

Patients who used non–vitamin K antagonist oral anticoagulants (NOACs) were found not inferior to warfarin for 
thromboembolic and bleeding events. NOACs should be considered to use in patients with NVAF. The retrospective 
study of NOACs in Thailand found patients who received warfarin had 3.17 times higher odds of complication such as 
thromboembolic or total bleeding than those who received NOACs.41 However, the future study should implement 
prospective cohort study or experimental study on the effectiveness of NOACs. The benefit of anticoagulants was not 
only preventing major stroke but also micro-emboli and dementia in the long term outcomes.42–44

Conclusion
Living with family and receiving family support are significant elements for warfarin adherence in the Thai context. 
Healthcare provider should provide individual targeted INR levels and information regarding warfarin, such as the 
importance of warfarin adherence and warfarin-related complications, promotes older adults adhering to warfarin. The 
warfarin prescritions should use daily dose method. Future studies should focus on the intervention to support older 
adults with AF and their families by combining a technology to remind the older population to take the warfarin and their 
targeted INR level.
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