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Abstract
Background
Knowledgeable people are more likely to follow their treatment plan and reduce hypertension morbidity and
mortality. This study aimed to construct the validity and reliability of the Arabic version of the Hypertension
Knowledge-Level Scale (HK-LS) among Saudis.

Methods
This cross-sectional questionnaire research targets hypertensives and non-hypertensives. Cronbach's alpha
and Spearman's correlation matrix analysis measured the questionnaire's construct validity. Wilcoxon rank
sum tests examined HK-LS tools' discriminant validity. A p<0.05 was considered significant.

Results
A total of 1424 responses were received. However, the 1419 individuals were evaluated after applying
exclusion criteria. About 60% of the participants were female, with the most common age groups being 18-29
years (38.5%) and 40-49 years (24.0%). A personal history of hypertension was reported by 26.1%, and a
family history of hypertension by 73.3% of the subjects. Cronbach's alpha for the whole HK-LS was 0.883,
suggesting that the tool was reliable. All the items of the HK-LS questionnaire were significantly correlated
with each other, except for a non-significant correlation between statements two and seven (r=0.05,
p=0.091). The strongest correlations were apparent between items 19 and 20 (r=0.70, p<0.0001), items one
and two (r=0.64, p<0.0001), and items 18 and 19 (r=0.56, p<0.0001). However, the weakest associations were
reported among items two and six (r=0.06, p<0.05), items two and nine (r=0.07, p<0.05), and items one and
19 (r=0.07, p<0.05). The discriminant validity showed that a personal history of hypertension was associated
with significantly higher scores of two HK-LS subscales, including definitions and complications. In addition,
the overall knowledge score was significantly higher among participants with a positive history of
hypertension among family and/or friends. 

Conclusions
The Arabic version of the HK-LS was found to be a reliable and valid tool for measuring knowledge about
hypertension among the Saudi population. This reliable instrument can assist medical professionals in
establishing education programs.

Categories: Family/General Practice
Keywords: saudi, arabic, hypertension knowledge-level scale, reliability, validity

Introduction
Knowledge is acquiring information and skills via instruction and experience [1]. Its assessment in the
health field is crucial since it may assist professionals in coordinating care and educational initiatives.
Measuring an individual's knowledge of chronic conditions like systemic arterial hypertension (SAH) impacts
treatment adherence [2]. The patient's education, cooperation, and active involvement in the treatment
process are essential since systemic arterial hypertension is a quiet and aggressive condition.

It is well recognized that knowledgeable individuals are more likely to positively modify how they care for
their health [3,4]. Furthermore, a lack of understanding and inaccurate perceptions about hypertension
impact and limit one's quality of life [2]. Therefore, Turkish researchers designed the Hypertension
Knowledge-Level Scale (HK-LS) to assess the knowledge level about SAH of individuals over 18. In 2012, the
original version was published in English and is widely used worldwide [5]. In 2015, the HK-LS was utilized
in Iran to assess important factors in hypertension knowledge [6]. Also, in 2016, it was translated into
Arabic, cross-culturally modified, and used to evaluate Jordanian adults' knowledge of SAH [1]. Additionally,
the instrument was translated into Greek [7], and research demonstrating its use in the Polish version was
published in Poland [8].

Several studies translate and validate the scale (HK-LS) in different languages [5,7-11]. For example, it was
translated and validated into the Indonesian version [9]. Moreover, two studies in Brazil were conducted.
The first study was conducted in 2018 by Arthur et al. for translation and cross-cultural adaptation of (HK-
LS) [10]. In 2021, the same authors, Arthur et al., published the Brazilian version, testing the validity and
reliability of (HK-LS) [11]. In 2019, in Pakistan, the researchers used the scale to ascertain the knowledge of
hypertensive patients [12]. The HK-LS was originally developed in Turkish and English but has been
translated and cross-culturally adapted into Greek, Polish, Indonesian, Brazilian, and Arabic [5,7-11].
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The Arabic version was only translated and cross-culturally adapted. The validation of the HK-LS in the
Saudi culture makes the valid and reliable instrument available for measuring adult knowledge of
hypertension that has been utilized in other contexts. Given the above, the Arabic version of the scale had
its content translated and cross-culturally adapted; however, it was not evaluated as to the other
psychometric properties as validity and reliability in the Arabic population, a fact that led to the
development of this research, which has the following guiding question: "Is the Arabic version of the
Hypertension Knowledge-Level Scale reliable and does it evaluate the knowledge of people with
hypertension about the disease?". On these bases, the authors aimed to assess the construct validity and
reliability of the Arabic version of the Hypertension Knowledge-Level Scale (HK-LS) among Saudis.

Materials And Methods
This descriptive cross-sectional questionnaire-based study was conducted in Saudi Arabia between August
2022 and December 2022. The target subjects were the general population of Saudi Arabia from different
areas (Western, Central, Eastern, Southern, and North). The study was conducted through a self-
administered questionnaire. The authors distributed and collected the questionnaire online from different
regions of Saudi Arabia and exported it into a Microsoft Excel (Microsoft Corporation, Redmond,
Washington, USA) spreadsheet file using Google Docs tools for processing and analyzing information. Data
were analyzed using RStudio (R version 4.1.1., Posit, Boston, MA, USA). 

Sample size and sampling technique
Using OpenEpi® version 3.0 (Centers for Disease Control and Prevention (CDC), Atlanta, GA, USA), the
sample size required was 385, with a margin of error of 5%, a confidence level of 95%, and a population size
of 34 million, which is the Saudi population. We adjusted the estimated sample size to 400 participants to
overcome incomplete questionnaires. This study aimed to recruit at least 220 participants based on the
guidelines for the respondent-to-item ratio ranging from 10:1 (220 respondents for a 22-item questionnaire)
[13]. 

Inclusion criteria and exclusion criteria
The study's eligibility criteria include both hypertensive and non-hypertensive individuals aged ≥18 years in
Saudi Arabia. Those individuals who declined to participate in the study and did not fill out the whole
questionnaire were excluded from this research.

Data collection instrument and process
The author of the previous study in Jordan provided us with the questionnaire's Arabic translation and
permission to use it [1]. The questionnaire consists of two main sections. The first covers sociodemographic
characteristics such as age, gender, education level, employment, and personal and family history of
hypertension. The second section contains the HK-LS items. The HK-LS consisted of 22 items to investigate
participants' knowledge regarding six subscales, including definition (two items), medical treatment (four
items), drug compliance (four items), lifestyle (five items), diet (two items), and complications (five items).
Participants' knowledge was based on summing up the correct responses to these items (detailed in
Appendix 1, Table 6). Therefore, the overall knowledge score ranged between 0 and 22. 

All information was confidential, and participation in this study was voluntary, with the participants'
informed consent being obtained on the first page before filling out the questionnaire. Furthermore, ethical
approval was obtained from the Institutional Review Board Committee at King Saud University before
initiating the study (reference No. 22/0690/IRB). 

Statistical analysis
The authors used RStudio (R version 4.1.1., Posit, Boston, MA, USA) for data analysis. They presented
categorical variables as frequencies and percentages, while numerical variables were presented as mean ±
standard deviation (SD). We assessed the questionnaire's construct validity by quantifying the internal
consistency (using Cronbach's alpha) and conducting Spearman's correlation matrix analysis. In addition,
the researchers evaluated the discriminant validity of the HK-LS tools by investigating the differences in
knowledge scores based on the personal and familial history of hypertension using a Wilcoxon rank sum test.
A p<0.05 was considered statistically significant.

Results
Demographic characteristics
We received the responses of 1424 participants on the online platform, of whom five respondents declined
to participate. Therefore, the data of 1419 participants were analyzed. More than half of the participants
were female (60.1%) and had obtained a university degree (64.9%), whereas employed respondents
represented 45.5% of the sample. The most frequent age groups were 18-29 years (38.5%) and 40-49 years
(24.0%). A personal history of hypertension was reported among 26.1%, a positive family history was
apparent among 73.3%. Details of the demographic characteristics of participants are shown in Table 1.
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Parameter Category N (%)

Gender Male 566 (39.9%)

 Female 853 (60.1%)

Age 18-29 547 (38.5%)

 30-39 206 (14.5%)

 40-49 340 (24.0%)

 50-59 269 (19.0%)

 60 or more 57 (4.0%)

Educational level General education 409 (28.8%)

 University 921 (64.9%)

 Post-graduate 89 (6.3%)

Employed Yes 645 (45.5%)

Personal history of hypertension Yes 370 (26.1%)

History of hypertension among family/friends Yes 1040 (73.3%)

TABLE 1: Demographic characteristics.

Results of the internal consistency analysis
The reliability analysis of the HK-LS subscales showed that Cronbach’s alpha coefficient was the lowest for
the medical treatment and drug compliance subscales (Cronbach’s alpha=0.597 and 0.708, respectively). The
highest internal consistency indicators were reported for the complications subscale (Cronbach’s
alpha=0.846) and the definition subscale (Cronbach’s alpha=0.789). Details of reliability statistics and a
description of knowledge scores of the HK-LS questionnaire are shown in Table 2.

Domain/subscale Number of items Cronbach’s alpha coefficient

Knowledge score

Mean ± SD Min-max

Definition 2 0.789 1.02 ± 0.85 0-2

Medical treatment 4 0.597 2.65 ± 1.22 0-4

Drug compliance 4 0.708 2.47 ± 1.32 0-4

Lifestyle 5 0.750 3.74 ± 1.46 0-5

Diet 2 0.723 1.08 ± 0.91 0-2

Complications 5 0.846 3.80 ± 1.61 0-5

Overall HK-LS 22 0.883 14.75 ± 5.01 0-22

TABLE 2: Reliability statistics and description of knowledge scores of the HK-LS questionnaire.
HK-LS: Hypertension Knowledge-Level Scale, SD: standard deviation.

The Cronbach’s alpha of the overall HK-LS was 0.883, indicating a reliable survey tool. The removal of two
statements (each at once) resulted in a higher Cronbach’s alpha coefficient. These items included item 1
(Cronbach’s alpha=0.885) and item 2 (Cronbach’s alpha=0.885). Table 3 shows the results of the internal
consistency of the HK-LS questionnaire with the removal of each item at once.
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Item Cronbach’s alpha Mean ± SD

Overall 0.883 14.75 ± 5.01

HKLS_01 0.885 14.95 ± 8.28

HKLS_02 0.885 15.13 ± 8.27

HKLS_03 0.880 15.59 ± 8.30

HKLS_04 0.881 14.94 ± 8.39

HKLS_05 0.881 15.26 ± 8.25

HKLS_06 0.879 15.02 ± 8.30

HKLS_07 0.878 14.95 ± 8.32

HKLS_08 0.878 14.87 ± 8.34

HKLS_09 0.880 15.05 ± 8.25

HKLS_10 0.879 14.94 ± 8.33

HKLS_11 0.879 14.81 ± 8.35

HKLS_12 0.878 15.43 ± 8.22

HKLS_13 0.877 15.53 ± 8.20

HKLS_14 0.878 14.86 ± 8.33

HKLS_15 0.876 15.58 ± 8.19

HKLS_16 0.878 15.16 ± 8.11

HKLS_17 0.878 14.72 ± 8.25

HKLS_18 0.876 15.48 ± 8.15

HKLS_19 0.875 15.63 ± 8.18

HKLS_20 0.875 15.57 ± 8.16

HKLS_21 0.876 15.22 ± 8.08

HKLS_22 0.876 15.52 ± 8.16

TABLE 3: Results of the internal consistency of the HK-LS questionnaire with the removal of each
item at once.
HK-LS: Hypertension Knowledge-Level Scale, SD: standard deviation.

Results of the correlation matrix
Based on the results of the correlation analysis shown in Figure 1, all the items of the HK-LS questionnaire
were significantly correlated with each other except a non-significant correlation between statements two
and seven (r=0.05, p=0.091). All the correlations were positive. The strongest correlations were apparent
between items 19 and 20 (r=0.70, p<0.0001), items one and two (r=0.64, p<0.0001), and items 18 and 19
(r=0.56, p<0.0001). Conversely, the weakest associations were reported among items two and six (r=0.06,
p<0.05), items two and nine (r=0.07, p<0.05), and items one and 19 (r=0.07, p<0.05). More details about the
correlation coefficients and the significance values are demonstrated in Appendix 2, Table 7.
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FIGURE 1: A correlogram depicting a correlation matrix for the
association between the 22 items of the HK-LS questionnaire.
HK-LS: Hypertension Knowledge-Level Scale.

Discriminant validity
Results of the discriminant validity showed that a personal history of hypertension was associated with
significantly higher scores of two HK-LS subscales, including definition (1.21 ± 0.79 vs 0.96 ± 0.86, p<0.001)
and complications (3.95 ± 1.57 vs 3.74 ± 1.62, p=0.004). However, the drug compliance score was significantly
lower among participants with a personal history of hypertension compared to their peers (2.24 ± 1.41 vs
2.54 ± 1.27, p<0.001). Other subscales and the overall HK-LS score did not differ significantly based on the
patient's personal history of hypertension. Therefore, the Arabic version of the survey was able to
discriminate participants with hypertension for two subscales (out of six). Details of the differences in
knowledge scores based on the personal history of hypertension are shown in Table 4. 

Parameter

Hypertension (personal)

No, N=1049 Yes, N=370 p-value

Definition 0.96 ± 0.86 1.21 ± 0.79 <0.001*

Medical treatment 2.64 ± 1.26 2.67 ± 1.11 0.669

Drug compliance 2.54 ± 1.27 2.24 ± 1.41 <0.001*

Lifestyle 3.70 ± 1.50 3.84 ± 1.36 0.244

Diet 1.06 ± 0.92 1.15 ± 0.86 0.097

Complications 3.74 ± 1.62 3.95 ± 1.57 0.004*

Overall knowledge score 14.64 ± 5.15 15.07 ± 4.55 0.421

TABLE 4: Differences in knowledge scores based on the personal history of hypertension.
*p<0.05.

Regarding the family history of hypertension, the overall knowledge score was significantly higher among
participants with a positive history of hypertension among family and/or friends (15.60 ± 4.44 vs 12.42 ±
5.69, p<0.001). Furthermore, the survey was able to discriminate the differences in knowledge among
participants with a positive familial history of hypertension across different HK-LS subscales, including
definition (1.07 ± 0.83 vs 0.90 ± 0.88, p=0.001), medical treatment (2.86 ± 1.10 vs 2.07 ± 1.34, p<0.001), drug
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compliance (2.62 ± 1.25 vs 2.04 ± 1.39, p<0.001), lifestyle (3.91 ± 1.32 vs 3.27 ± 1.71, p<0.001), diet (1.16 ± 0.90
vs 0.88 ± 0.91, p<0.001), and complications (3.99 ± 1.46 vs 3.25 ± 1.85, p<0.001). Table 5 presents the
differences in knowledge scores based on the history of hypertension among family and/or friends.

Parameter

History of hypertension among family and/or friends

No, N=379 Yes, N=1,040 p-value

Definition 0.90 ± 0.88 1.07 ± 0.83 0.001*

Medical treatment 2.07 ± 1.34 2.86 ± 1.10 <0.001*

Drug compliance 2.04 ± 1.39 2.62 ± 1.25 <0.001*

Lifestyle 3.27 ± 1.71 3.91 ± 1.32 <0.001*

Diet 0.88 ± 0.91 1.16 ± 0.90 <0.001*

Complications 3.25 ± 1.85 3.99 ± 1.46 <0.001*

Overall knowledge score 12.42 ± 5.69 15.60 ± 4.44 <0.001*

TABLE 5: Differences in knowledge scores based on the history of hypertension among family
and/or friends.
*p<0.05.

Discussion
Several studies have focused on testing the validity and reliability of the HK-LS scale in regions such as
Europe, where various languages are spoken [7-11]. This study aimed to construct the validity and reliability
of the Arabic version of the Hypertension Knowledge-Level Scale (HK-LS) among the Saudi population. Our
results support the findings from a study conducted in Jordan using the same scale [1]. We found that the
Arabic version has a Cronbach's alpha coefficient range of 0.883, which indicates that an Arabic version is a
reliable tool for measuring HK-LS in Saudi Arabia. However, our result showed that Cronbach's alpha
coefficient for each subscale demonstrated that the lowest values refer to "medical treatment."

Regarding "medical treatment," many participants know the correct answer that they should take it daily.
Still, they don't do it, which can be demonstrated when we observe that the result of drug compliance in
patients with a history of hypertension is significantly lower than that of their peers. This finding was
consistent in other literature that explained apparent conflicting answers in opposing propositions; the
statement "medicines for high blood pressure should be taken daily" is different from the statement "people
with high blood pressure should only take their medications when they feel bad." Nevertheless, several
individuals proclaimed that both were correct [11]. This response could justify the low value of Cronbach's
alpha.

Considering the reliability and internal consistency of the HK-LS subscales, Cronbach's alpha coefficient was
also low for diet subscales (Cronbach's alpha=0.723). The complication subscale showed the highest internal
consistency indicators (Cronbach's alpha=0.846) and the definition subscale (Cronbach's alpha=0.789). The
Cronbach's alpha of the overall HK-LS was 0.883, indicating a reliable tool. This finding is higher when
compared to the reliability of the Brazilian version of HK-LS, where the overall coefficient was 0.74 [11].
Similarly, another study reported an overall Cronbach alpha coefficient of 0.82 for the entire scale, while
subscale coefficients were 0.92, 0.59, 0.67, 0.77, 0.72, and 0.76 for the definition, medical treatment, drug
compliance, lifestyle, diet, and complications, respectively [5].

The statistical analysis also showed that the removal of the statement "increased diastolic blood pressure
also indicates increased blood pressure" and the removal of the statement "high diastolic or systolic blood
pressure indicates increased blood pressure," both statements at part "definition," would increase Cronbach's
alpha=0.885 instead of Cronbach's alpha=0.883. The findings could be due to the difficulty of understanding
the statements. 

Regarding the personal history of hypertension, our results showed significantly higher scores of two HK-LS
subscales, including definitions and complications, among hypertensive participants. This finding can be
explained by their knowledge of the disease and frequent follow-up visits to raise their awareness regarding
complications. This finding was consistent with another study that reported that knowledge was
significantly higher among hypertensive participants than among non-hypertensive participants [1]. An
Indonesian study found a similar result, where the discriminative validity test revealed that the HK-LS scores
between the two groups of participants involved were statistically significant [9]. In another similar study,
the knowledge level score of individuals with cardiovascular diseases or family history was significantly
greater than that of people without cardiovascular diseases or family history [14]. However, our findings
showed that the drug compliance score was significantly lower among participants with a history of
hypertension compared to their peers. This finding may be attributed to the nature of the disease, as
hypertension is a silent disease. Therefore, most patients take the medication when they only start to have
symptoms. This result was consistent with other literature that revealed a significant correlation between
medication adherence and illness perception [15-17]. Moreover, a newly published study in Saudi Arabia
showed poor adherence to hypertension medication among the Saudi population [18]. 

Regarding the results of the correlation analysis, all the items were observed to be significantly correlated
with each other, except for a non-significant correlation between statements two and seven (r=0.05,
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p=0.091). All the correlations were positive. In the correlation matrix of the Brazilian study, the values
ranged from −0.181 to +0.540, with 196 correlations being positive and 35 being negative [11]. In the Turkish
scale, a significant correlation was observed between the knowledge score and demographic variables such
as age, gender, educational level, and personal history of hypertension. No correlation was observed
between knowledge score and having a job [5]. In addition, the overall knowledge score and a positive family
and/or friends history of hypertension were correlated (p<0.001). In contrast, a previous Greek study
reported no observed correlation between knowledge level and age, gender, and education level [7]. 

A strength of this study is its use of widely used instruments to measure HK-LS among Arabic-speaking
patients, which is valuable and sets the stage for utilizing this important tool for measuring HK-LS among
populations in numerous countries in the Gulf region and the Middle East where the Arabic language is
widely spoken. However, the study had some limitations. As with questionnaire-based studies, there could
be a reporting bias which had influenced the responses received from the participant to under- or
overestimate their knowledge. Also, the difficulty of understanding for some participants was considered a
limitation of this study, as the respective capacity for interpretation may interfere with the application of the
instrument. 

Based on the previously mentioned findings, we recommend that the authorities and stakeholders take
responsibility for constructing an agreed-upon valid Arabic version of the different international medical
scales. Also, collaboration with Arab researchers from various Arab countries is recommended for more
generalizable results and achievements. 

Conclusions
The Arabic version of the HK-LS is a valid and reliable tool for measuring knowledge about hypertension in
Saudi Arabia. Its testing is curial to enable this instrument's use in settings including community health
clinics and hospitals. In addition, patients are encouraged to actively raise their knowledge about
hypertension and its health consequences by developing educational programs and campaigns to increase
public awareness regarding hypertension.

Appendices
Appendix 1

Subscale Item# Description Correct answer

Definition

HKLS_01 Increased diastolic blood pressure also indicates increased blood pressure True

HKLS_02 High diastolic or systolic blood pressure indicates increased blood pressure True

Medical treatment

HKLS_03 Drugs for increased blood pressure must be taken everyday True

HKLS_04 Individuals with increased blood pressure must take their medication only when they feel ill False

HKLS_05 Individuals with increased blood pressure must take their medication throughout their life True

HKLS_06 Individuals with increased blood pressure must take their medication in a manner that makes them feel good False

Drug compliance

HKLS_07 If the medication for increased blood pressure can control blood pressure, there is no need to change lifestyles False

HKLS_08 Increased blood pressure is the result of aging, so treatment is unnecessary False

HKLS_09 If individuals with increased blood pressure change their lifestyles, there is no need for treatment False

HKLS_10 Individuals with increased blood pressure can eat salty foods as long as they take their drugs regularly False

Lifestyle

HKLS_11 Individuals with increased blood pressure can drink alcoholic beverages False

HKLS_12 Individuals with increased blood pressure must not smoke True

HKLS_13 Individuals with increased blood pressure must eat fruits and vegetables frequently True

HKLS_14 For individuals with increased blood pressure, the best cooking method is frying False

HKLS_15 For individuals with increased blood pressure, the best cooking method is boiling or grilling True

Diet

HKLS_16 The best type of meat for individuals with increased blood pressure is white meat True

HKLS_17 The best type of meat for individuals with increased blood pressure is red meat False

Complications

HKLS_18 Increased blood pressure can cause premature death if left untreated True

HKLS_19 Increased blood pressure can cause heart diseases, such as heart attack, if left untreated True

HKLS_20 Increased blood pressure can cause strokes, if left untreated True

HKLS_21 Increased blood pressure can cause kidney failure, if left untreated True

HKLS_22 Increased blood pressure can cause visual disturbances, if left untreated True

TABLE 6: The correct responses of HK-LS items.
HK-LS: Hypertension Knowledge-Level Scale.
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Appendix 2

 HKLS_01 HKLS_02 HKLS_03 HKLS_04 HKLS_05 HKLS_06 HKLS_07 HKLS_08 HKLS_09 HKLS_10 HKLS_11 HKLS_12 HKLS_13 HKLS_14 HKLS_15 HKLS_16 HKLS_17 HKLS_18 HKLS_19 HKLS_20

HKLS_01 1.00                    

HKLS_02 0.64*** 1.00                   

HKLS_03 0.18*** 0.17*** 1.00                  

HKLS_04 0.14*** 0.12*** 0.20*** 1.00                 

HKLS_05 0.15*** 0.16*** 0.35*** 0.20*** 1.00                

HKLS_06 0.09** 0.06* 0.15*** 0.40*** 0.20*** 1.00               

HKLS_07 0.11*** 0.05 0.22*** 0.35*** 0.24*** 0.42*** 1.00              

HKLS_08 0.15*** 0.10** 0.22*** 0.36*** 0.26*** 0.40*** 0.49*** 1.00             

HKLS_09 0.08** 0.07* 0.13*** 0.26*** 0.13*** 0.33*** 0.36*** 0.39*** 1.00            

HKLS_10 0.10** 0.10** 0.20*** 0.30*** 0.20*** 0.31*** 0.36*** 0.42*** 0.33*** 1.00           

HKLS_11 0.16*** 0.14*** 0.14*** 0.34*** 0.22*** 0.29*** 0.34*** 0.41*** 0.32*** 0.37*** 1.00          

HKLS_12 0.13*** 0.14*** 0.16*** 0.17*** 0.18*** 0.18*** 0.23*** 0.24*** 0.19*** 0.20*** 0.35*** 1.00         

HKLS_13 0.11*** 0.12*** 0.26*** 0.15*** 0.16*** 0.21*** 0.24*** 0.20*** 0.22*** 0.25*** 0.29*** 0.40*** 1.00        

HKLS_14 0.17*** 0.14*** 0.16*** 0.30*** 0.17*** 0.29*** 0.36*** 0.40*** 0.28*** 0.32*** 0.44*** 0.29*** 0.34*** 1.00       

HKLS_15 0.11*** 0.14*** 0.23*** 0.12*** 0.17*** 0.19*** 0.25*** 0.27*** 0.24*** 0.23*** 0.29*** 0.34*** 0.44*** 0.41*** 1.00      

HKLS_16 0.17*** 0.19*** 0.21*** 0.15*** 0.20*** 0.20*** 0.19*** 0.23*** 0.20*** 0.20*** 0.25*** 0.27*** 0.32*** 0.35*** 0.38*** 1.00     

HKLS_17 0.18*** 0.15*** 0.15*** 0.28*** 0.18*** 0.29*** 0.32*** 0.32*** 0.28*** 0.33*** 0.36*** 0.23*** 0.26*** 0.40*** 0.33*** 0.61*** 1.00    

HKLS_18 0.12*** 0.13*** 0.25*** 0.15*** 0.25*** 0.20*** 0.24*** 0.25*** 0.24*** 0.22*** 0.20*** 0.27*** 0.35*** 0.25*** 0.35*** 0.32*** 0.24*** 1.00   

HKLS_19 0.07* 0.16*** 0.29*** 0.12*** 0.24*** 0.23*** 0.29*** 0.25*** 0.22*** 0.28*** 0.21*** 0.32*** 0.39*** 0.28*** 0.45*** 0.31*** 0.21*** 0.56*** 1.00  

HKLS_20 0.11*** 0.18*** 0.26*** 0.14*** 0.25*** 0.21*** 0.25*** 0.25*** 0.22*** 0.23*** 0.21*** 0.30*** 0.37*** 0.26*** 0.42*** 0.31*** 0.20*** 0.54*** 0.70*** 1.00

HKLS_21 0.25*** 0.26*** 0.22*** 0.15*** 0.24*** 0.19*** 0.20*** 0.24*** 0.20*** 0.18*** 0.26*** 0.27*** 0.32*** 0.29*** 0.33*** 0.32*** 0.28*** 0.45*** 0.42*** 0.46***

HKLS_22 0.11*** 0.16*** 0.25*** 0.15*** 0.21*** 0.22*** 0.26*** 0.30*** 0.21*** 0.21*** 0.21*** 0.26*** 0.31*** 0.27*** 0.36*** 0.32*** 0.21*** 0.45*** 0.54*** 0.55***

TABLE 7: Results of the Spearman’s correlation analysis for the association between the items of
the HK-LS questionnaire.
HK-LS: Hypertension Knowledge-Level Scale. ***p<0.0001, **p<0.01, and *p<0.05.
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