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Background: To assess the health-related quality of life (HRQoL) of oral anticoagulant therapy users, different types of instruments are available, either general or specific tools like Duke Anticoagulation Satisfaction Scale (DASS). These tools allow the clinician to adjust the treatment regimen to focus on increasing anticoagulation adherence and reduce adverse clinical outcomes. This study aims to validate the translated Arabic version of DASS to assess the satisfaction level of patients using oral anticoagulants in the Arab population.
Methods: The Duke Anticoagulation satisfaction scale (DASS) was translated into the Arabic language using MAPI group services. DASS was administered to 505 patients receiving anticoagulation with warfarin or apixaban. The generic scale measuring the quality of life EQ-5D-5L was also administered. Psychometric properties were assessed by Confirmatory Factor Analysis, internal consistency (Cronbach’s Alpha), exploratory factor analysis, convergent and divergent validity, and the correlation between the DASS and demographic variables, clinical characteristics, and the EQ-5D-5L instrument.
Results: 439 subjects answered all the questions. From a total of 25 items, 22 grouped into three factors (limitations, positive impact, and negative impact). Each factor had good internal consistency (Cronbach Alpha 0.78–0.88). All the three factors correlated consistently with EQ-5D-5L measuring generic quality of life.
Conclusion: The psychometric properties of the Arabic DASS version were comparable to the original English version. The Arabic version of the DASS showed very good reliability and validity. It can be used by health care professionals in other settings of anticoagulation clinics to assess patient’s satisfaction and limitations to anticoagulant treatment.
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INTRODUCTION
Anticoagulants are also called blood thinners used to treat and prevent blood clots. Vitamin k antagonist class is the most commonly used, and it is prescribed mostly to patients diagnosed with atrial fibrillation (AF) and to treat different types of venous thromboembolic disorders like pulmonary embolism(PE) and deep vein thrombosis (DVT) (Barrett, Harris et al., Barrett et al., 2014). There are several limitations to the use of vitamin K antagonists (warfarin), which affects the patients’ Health-Related Quality of Life (HRQoL) (Jones et al., 2005; Adam et al., 2012). Firstly, treatment with warfarin requires frequent monitoring to maintain an International Normalized Ratio (INR) within the therapeutic range. 3) Secondly, there are intra-individual and inter-individual differences due to which there is no fixed dose of the drug (Jones et al., 2005). Thirdly, this medication interacts with various foods, herbal medicines, vitamins, and drugs (Nutescu et al., 2011). This interaction may result in an increased INR, resulting in bleeding/bruising or a decreased INR, which may increase harm to the patient. Consequently, this creates problems with the patient’s adherence to the treatment. In addition to the low levels of physical functioning, the disease affects the HRQoL of the patient significantly. In clinical practice, measuring, HRQoL, and satisfaction with warfarin therapy will facilitate interventions to maintain adequate anticoagulation and adherence to treatment. To study the HRQoL of patients on anticoagulant medication, different types of instruments are available. These tools are generic scale (the 36-item Short Form, or the 12-item Short Form) or a condition-specific tool like the Duke Anticoagulation Satisfaction Scale (DASS) developed by Samsa et al. (Samsa et al., 2004) This instrument has been translated and validated till now into Brazilian-Portuguese and Maltase Languages (Pelegrino et al., 2012; Riva et al., 2019). To date, there is no linguistically validated Arabic version of the DASS questionnaire available in the literature. Our study aims to translate and validate the DASS instrument into the Arabic language.
MATERIALS AND METHODS
The original DASS included 25 items addressing three dimensions, including the limitations (nine items), “hassles/inconvenience” (eight items), and Psychological impact (five positive items and three negative items). Each question is answered on a 7 point Likert scale with the following options 1) not at all, 2) a little, 3) somewhat, 4) moderately, 5) quite a bit, 6) a lot, and 7) very much (Supplementary Original DASS Instrument). If an item is not applied, then the patient is asked to choose the option “not at all.” Six items are reverse coded before the analysis. The final score will range from 25–175, with lower scores indicating higher satisfaction (Samsa et al., 2004). Permission was obtained from the corresponding author of the original DASS publication to use and translate it. The Arabic version of DASS cultural adaptation was done using MAPI group service(Acquadro et al., 1996; Acquadro et al., 2012). MAPI group has been known as the leading authority in linguistic validation and cross-cultural adaptation (Acquadro et al., 2012). It develops scientifically, cross-cultural translation of scientific tools. The cultural adaptation of DASS was performed as follows: 1) Production of the two forward translations into Arabic by two independent translators 2) These translations were analyzed and reconciliation of these translations by the in-country consultant to obtain the first version. 3) Production of the backward translation version 1 into English by one translator. 4) Comparison and analysis of the back translation to the original instrument by the in-country consultant and by the MAPI group. 5) Two proofreading’s of the Arabic version by an independent translator and consultant. 6) Pre-test of the translated version (Supplementary Arabic Translated DASS-I).
The EQ-5D-5L incorporates five possible levels (answers) to the five dimensions regarding mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The EQ-VAS lists the patient’s health using a visual analog scale with two endpoints’ Best imaginable health state’ and “worst imaginable health state.” (EQ-5D-5L, 2015) This instrument has been translated and validated in the Arabic language and is available online to use.
This study received approval by the institutional review board of King Abdullah international medical research Center with protocol no.RC18/123.
Study Population
In our study, 505 patients completed the Arabic version of the DASS and EQ-5D-5 Lon warfarin and apixaban for various clinical conditions. These patients were enrolled from the anticoagulation clinics and ambulatory care pharmacy at King Abdulaziz Medical City (KAMC), which is a tertiary care center that consists of more than 1,200 beds that covers both adult and pediatric population. KAMC-Riyadh is a referral center for many specialties, including cardiac disease, oncology, and hematology, transplant services, in addition to a lot of different services that serve the National Guard sector and their dependents. The inclusion criteria were: 1) adult patients (age 18 years or older) 2) Use warfarin or apixaban for more than a month and agree to participate in the survey and sign the consent. The excluded patients were those diagnosed with dementia, cognitively impaired, deaf, or mute. The questionnaire was administered in electronic form by the use of i-pads by the pharmacists at King Abdul Aziz Medical City – Riyadh in anticoagulation clinics and ambulatory care pharmacy from January 2019-October 2019. A brief overview of the study and its objectives was given to the participants. After taking their consent, the patients were asked to provide their information on sociodemographic variables (Gender, Age, Nationality, Education, Marital status, Monthly income (SAR), Work status, and Smoking). Clinical characteristics were collected from the hospital BEST CARE electronic system (medication, numbers of years on medication, any hospitalization due to bleeding within the past year, more than one dose change, indication for anticoagulation like stroke, Transient ischemic attack (TIA), Deep Vein thrombosis (DVT), Pulmonary Embolism (PE), Atrial Fibrillation (AF) and Mechanical Valve Replacement (MVR).
Sample Size
During the validation of the instruments through factor analysis, the general rule of thumb proposed to calculate sample size is a participant: item ratio (N: p). Generally, in psychometric evaluations, a sample size greater than 500 is considered as good, and 1,000 is regarded as excellent (Callum et al., 1999; MacCallum et al., 2001; Boateng et al., 2018). Using large samples decreases the sampling error, which results in stable factor solutions. DASS has 25 items, hence we used the N: p ratio of 20:1, i.e., 20 participants for 1 item. Therefore we calculate the sample size to be 500 participants.
Statistical Analysis
Statistical analysis was performed using the statistical software SPSS v.26 (SPSS Inc., Chicago, IL, United States), with two- tailed test with p < 0.05 considered statistically signiﬁcant. The statistical analysis was performed by assessing any missing data for all variables. Continuous variables were expressed as mean ± SD, and categorical variables were expressed as frequency distributions and percentages. For calculating the DASS score, six items (3h, 4a, 4b, 4f, 4h, and 4j) were reverse-coded according to the original publication (Samsa et al., 2004). The internal consistency (correlation between different items on the same scale or subscale) was assessed using the Cronbach’s alpha coefﬁcient, with a value ≥0.70 considered acceptable (Carmines and Zeller 1979; Webb et al., 2006). First, conﬁrmatory factor analysis (CFA) was performed. The following parameters were calculated: root mean square error of approximation (RMSEA), where values ≤0.05 is a “good ﬁt,” and values ≤0.08 is an “acceptable ﬁt”; standardized root mean squared residual (SRMR), where values ≤0.05 is “good ﬁt,” and values ≤0.10 is an “acceptable ﬁt”; goodness-of ﬁt index (GFI), adjusted goodness-of-ﬁt index (AGFI) and comparative ﬁt index (CFI), where values ≥0.90 are considered “acceptable ﬁt.” (Bentler and Stein 1992; McDonald and Ho 2002; Brown 2006) Convergent and discriminant validity was assessed through factor analysis (Carmines and Zeller 1979; Bhattacherjee 2012). Exploratory factor analysis (EFA) with varimax rotation was performed to examine the latent factor structure (Habing 2003). The known group validity was measured by Pearson’s correlation or point-biserial correlation as appropriate (Cook and Beckman 2006). For this purpose, the various demographic variables were recoded to represent only two groups. Age: ≤50 and ≥51, Education: ≤secondary school and ≥ higher secondary school, Marital status: unmarried and married plus others, Salary: ≤6,000 and ≥6,001, Employment: unemployed and employed. For the EQ-5D-5L, the scales were regrouped into two as “having no problems and slight problems as one category,”, and the rest were combined to represent the second category. The visual analog health status scale was divided as a ≤70 and ≥71%.
RESULTS
Table 1 describes the demographics, clinical variables, and the response to the Arabic EQ-5D-5L instrument. The minimum age of the participants was 18 years, and the maximum was 89 years. From the 505 participants, 439 were considered for analysis as those with incomplete data were removed. More than half of the participants were females. Greater than 70% of the respondents did not have any problems reporting a good HRQoL.
TABLE 1 | Describes the demographic clinical characteristics of the subjects.
[image: Table 1]Table 2 describes the answer to each item for the Arabic DASS. The response distribution for all items has a signiﬁcant ﬂoor effect. Except for one item 2c, no signiﬁcant ceiling effect was detected.
TABLE 2 | Item statistics.
[image: Table 2]The first step was to carry out the confirmatory factor analysis (CFA) in our dataset. The results of the conﬁrmatory factor analysis were unsatisfactory. For the Arabic version of the DASS, RMSEA 0.08 and SRMR 0.073 were above the acceptable value (≤0.08 and ≤0.10, respectively), whereas GFI 0.83, AGFI 0.796, CFI 0.79 and TLI 0.77 were all below the adequate ﬁt level (≥0.90). Since CFA results were unsatisfactory, we explored the item reduction analysis technique using the Classical Test Theory (CTT) (Carmines and Zeller 1979). For the deletion or modification of items, the item-total correlations were estimated. Any item with <0.30 item correlation value was deleted. Hence items 2a, 2b, and 2c were removed. Consequently, the Cronbach alpha was increased from 0.838 to 0.888. EFA was carried out on the resulting 22 items. The five eigenvalues exceeding the unity obtained were 7.32, 2.35, 1.79, 1.12, and 1.04. The last two eigenvalues were close to unity. Hence, only three factors were considered. Thus, rotating factor solutions were fit with two and three factors. The results of the two-factor solution revealed two factors negative and positive, but two items 3a and 4g cross-loaded and 3b and 3c had loading values less than 0.4. Hence we did not further consider this solution. With the three-factor solution, 22 items showed a “simple structure” by having the rotated factors with loadings exceeding 0.4. Six items loaded on the factor positive impact, nine items loaded on the negative impact, and seven items loaded on the factor limitations (Table 3). Therefore, the Arabic language DASS instrument showed a 3-dimensional factor structure with limitations, positive impact, and negative impact subscales.
TABLE 3 | DASS factor analysis results: 3 –Factor solution.
[image: Table 3]The internal consistency of the Arabic DASS was good with the following Cronbach’s alpha coefﬁcients: α = 0.88 for the overall DASS total score; α = 0.82 for the limitations subscale (seven items); α = 0.78 for the positive (six items) and α = 0.84 for the negative (nine items) psychological impact subscales. Table 4 Summarizes the DASS data at the level of the item and reports the distribution of the total score for the overall DASS score and its respective subscales.
TABLE 4 | Arabic DASS score.
[image: Table 4]We found a statistically signiﬁcant positive correlation between the DASS total score and its primary subscales. For the Arabic version correlation coefficients between the overall DASS score and the limitations, the subscale is 0.792, the negative impact subscale is 0.851, and the positive impact is 0.799, respectively.
Table 5 describes the convergent and divergent validity. We observed that since the AVE was >0.5 for the subscales, convergent validity is established. The Square root of AVE was higher than the correlation estimate between the subscales. Hence, divergent validity was established.
TABLE 5 | DASS convergent validity (CV) and divergent validity (DV).
[image: Table 5]Table 6 describes the correlation between the Arabic version of the DASS total score, its subscales, and various demographic characteristics and the co-administered Arabic version of EQ-5D-5L. The overall DASS score, negative impact, limitations, and positive impact subscales consistently correlated with the Arabic version of the EQ-5D-5L.
TABLE 6 | Pearson’s correlation with Arabic version of the DASS total score and subscales.
[image: Table 6]Table 7 reports the statistically significant difference in the mean score for the overall DASS summary score and its subscales between the different groups.
TABLE 7 | Mean scores between demographics and DASS Arabic version.
[image: Table 7]DISCUSSION
In our study, for the ﬁrst time, the anticoagulation satisfaction scale DASS was translated into the Arabic language. The questionnaire was administered to a group of patients on warfarin and apixaban treatment for different clinical conditions. We assessed the psychometric properties and the validity of the Arabic translation. The Arabic version of DASS showed excellent reliability and validity.
Concerning the response to items, we observed that the answer to one item “2c” about limitation of over the counter drugs showed a significant ceiling effect. This effect was similar to what was reported in the previous studies, which suggests the intrinsic character of the questionnaire (Samsa et al., 2004; Riva et al., 2019).
The results of CFA in our study did not confirm the factor structure suggested by Samsa et al. Similarly, other studies in the literature were not able to confirm similar domains suggested by Samsa et al. except the Turkish version of DASS (Samsa et al., 2004; Gafou et al., 2007; Pelegrino et al., 2012; Yıldırım and Temel 2014; Riva et al., 2019). The RMSEA value for our data was 0.08, and SRMR was close to 0.05, which showed an acceptable fit compared to the Maltese version (Riva et al., 2019). The GFI, AGFI, CFI, and TLI were also very close to 0.9 in Arabic versions as compared to the Maltese version, where they were below 0.9 value (Riva et al., 2019). This indicates that the factor structure suggested by Samsa et al. performed better in our study compared to other studies. This difference can be attributed to the different types of health systems and cultural differences in different countries.
The overall reliability for the Arabic translation was found to be very good, with alpha 0.88 similar to previous studies (Samsa et al., 2004; Gafou et al., 2007; Riva et al., 2019). However, the Turkish version had the highest Alpha of 0.91(Yıldırım and Temel 2014). In our research, the EFA revealed only three dimensions that were divided into negative impact, positive impact, and limitations. The original, Maltese, Portuguese, and Turkish version DASS reported four subscales as limitations, hassles and burdens, and psychological impact which were divided as negative and positive impact. In our study, the items about burden were distributed between the limitations and negative impact. We did not get all items of hassles and burdens into one factor, and psychological impact did not divide into negative and positive like other studies (Samsa et al., 2004; Yıldırım and Temel 2014; Riva et al., 2019). The value in the Maltese version for the positive and negative impact subscale (α = 0.65 and α = 0.64) and Portuguese versions (α = 0.67 and α = 0.38) was lower compared to our positive and negative subscale respectively (α = 0.78 and α = 0.84) (Pelegrino et al., 2012; Riva et al., 2019). The Greek version had only two subscales positive impact, and negative (α = 0.78 and α = 0.88) had values similar to our subscales (Gafou et al., 2007). The Portuguese subscale limitations with nine items and an Arabic subscale with seven items had similar reliability α = 0.72 and α = 0.78, respectively. The Maltese limitations scale with nine items and the original version DASS subscale limitation with ten items had similar reliability α = 0.86 and α = 0.87, respectively.
On assessing the construct validity, a signiﬁcant positive correlation was found between the overall DASS score and its subscales, in line with the fact that the DASS total score is the sum of it’s three subscales (limitations, positive and negative impact). The average variance extracted (AVE) should be at least 0.5 or more to establish convergent validity (Cook and Beckman 2006). For all the three, the subscale’s AVE was greater than 0.6; hence convergent validity was established. The square root of the AVE, known as the divergent value (DV), should be higher than the correlation estimate between the scales (Cook and Beckman 2006). In our study, the DV was at least 0.8, and the CE was 0.5 and below. Therefore, we established divergent validity of the scales. None of the previous studies have reported this type of validity for the DASS scale.
For the known-group validity, the Arabic version of the DASS correlated with gender, similar to previous studies in the literature (Samsa et al., 2004; Riva et al., 2019). It was observed that the males had greater satisfaction with their anticoagulation treatment compared to females and education did not correlate significantly with overall DASS score and its subscale. Satisfaction with anticoagulation and being a male in our study is similar to a survey by Balkhi who reported that male participants and those with higher secondary education were more satisfied with their anticoagulation therapy (Balkhi et al., 2018). Our findings are similar to the Turkish study which reported no relation between overall DASS score and its subscales with education (Yıldırım and Temel 2014). We found that with employment and increasing age, there was increased satisfaction with anticoagulation. This is in line with previous studies that reported lower satisfaction with younger age but higher satisfaction with being employed and retired (Samsa et al., 2004; Pelegrino et al., 2012; Radaideh and Matalqah 2018).
In patients diagnosed with MVR, AF, and DVT, anticoagulation is the primary treatment to prevent stroke and recurrent VTE (Jones et al., 2005; Kearon et al., 2016; National Health Service, 2017; Nishimura et al., 2017). We found that patients who suffered from DVT had lower satisfaction compared to those who did not have DVT. The patients who had MVR were more satisfied with their anticoagulation compared to those who did not have MVR. Further evaluation of the risk factors related to the difference in the satisfaction levels with anticoagulation in DVT and MVR patients’ needs to be performed in future research. Overall it was observed that since the patients did not have any hospitalization in the previous year due to anticoagulation related bleeding and more than 75% of patients on the VAS analog reported greater than 70% hence they reported good perceived HRQoL.
The DASS was initially developed in English, and, so far, it has been translated and validated in Greek, Brazilian-Portuguese, Malay, Turkish, and Maltese languages. In our study, it was translated in Arabic and tested in 439 patients, which is the largest sample population as compared with the previous studies (Turkish -229, Malay-339, Greek 77 patients, Brazilian-Portuguese-180). We carried out a robust analysis to establish the reliability and validity of the Arabic version. In our population, we did not have the right amount of bilingual people; hence the original English version of the instrument was not evaluated. We were not able to collect data on patients’ INR and bleeding events. Therefore, we were not able to establish, if most of the patients adhered to their therapy though they reported satisfaction with their treatment. In our study, patients were enrolled from a large government facility in Saudi Arabia. These results cannot be generalized to all anticoagulated patients in the Arab world. More studies need to be conducted in other types of health care systems from different regions in the Arab world to assess the validity and reliability of the Arabic version of DASS.
CONCLUSION
The Arabic version of DASS showed excellent reliability and validity. These ﬁndings were comparable to the original English version. The results of our study suggest that the Arabic version of DASS is a valid and reliable instrument to assess the level of satisfaction of Arabic speaking anticoagulated patients. It can be used by health care professionals working in other settings of anticoagulation clinics for future research studies assessing patients’ satisfaction and limitations to anticoagulant treatment.
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