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Abstract
Background
Although hypertension is becoming more prevalent among the adult population of the Lao People’s Democratic Republic (PDR), with a prevalence of approximately 20% in 2013, treatment adherence of patients with hypertension, especially those in rural areas, remains poorly understood. The objective of the present study was to examine the rate of medication adherence to antihypertensive medicines among outpatients with hypertension in rural districts of the Savannakhet.

Methods
A prospective observational study was conducted in Xepon, Phin, and Nong districts. The study population was outpatients aged 18 years or older who were prescribed antihypertensive medicines at three district hospitals between February and August 2017. Data were collected on the first day of treatment (day 0) and the day of follow-up (around day 7) through interviews with the patients and outpatient registration books. The medication adherence rate was determined using the four-item Morisky Medication Adherence Scale. The level of adherence was evaluated by the sum of the scale, with scores ranging from 0 to 4 points. The adherent group, namely those with a score of 0, and the non-adherent group, namely those with scores of 1 to 4 points, were compared. Fisher’s exact test was used to identify factors associated with medication adherence.

Results
Of the 68 patients examined, 38.2% newly began treatment. Half of the patients (n = 34, 50.0%, 95% CI 0.38 to 0.62) adhered to medication instructions. The adherent group was more likely to have received written instructions when prescribed medication, compared to the non-adherent group (79.4% vs 55.9%, p = 0.068). Those who perceived that hypertension needs lifelong treatment were significantly more likely to adhere to the medication regimen (p = 0.028).

Conclusions
Medication adherence was present among 50% of outpatients with hypertension who visited a district hospital. Therefore, providing written instructions to patients would be effective for improving medication adherence.
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Background
Non-communicable diseases (NCDs) kill 41 million people yearly, accounting for 71% of global deaths, of which approximately 15 million are “premature”, which indicates death among individuals aged 30–69 years. Of premature deaths, 85% occur in low- and middle-income countries [1]. Among non-communicable diseases, high blood pressure is associated with one of the highest risks of premature death [2–5].
The International Society of Hypertension, 2020 Global Hypertension Practice Guidelines [6] recommend beginning pharmacologic treatment for patients with blood pressure > 140/90 mmHg, for whom lifestyle treatments have not been effective. Patients with blood pressure ≥ 160/100 mmHg are recommended to start pharmacologic treatment immediately alongside lifestyle interventions. Most patients who are prescribed pharmacologic treatment require more than one medication to control their blood pressure. Medication is chosen based on age, ethnicity/race, and other clinical characteristics (e.g., comorbidities). The treatment goal for systolic blood pressure (SBP) is ideally < 140 mm Hg and < 90 mm Hg for diastolic blood pressure (DBP).
Poor adherence to antihypertensive therapies has been linked to various problems, including poor blood pressure control, rehospitalization, and increased healthcare resource utilization [7–10]. A systematic review showed that the level of adherence to cardiovascular medication according to self-report was 54.6% (95% confidence interval 47.7% to 61.5%) in resource-limited settings [11].
The Lao People’s Democratic Republic (Lao PDR) is in South-Eastern Asia. Lao PDR has been affected by a double burden of disease, that is, the existence of both communicable and non-communicable diseases—as is the case in other low- and middle-income countries. In Lao PDR, non-communicable diseases (NCDs), including hypertension and diabetes, have recently become prevalent [1, 12]. The “national multisectoral action plan for the prevention and control of non-communicable diseases 2014–2020” stated, “Non-communicable diseases are effectively and equitably prevented and controlled for people in Lao PDR, and the burden of non-communicable diseases on households and society is minimized” [14]. In Lao PDR, the provision of integrated management of NCDs through primary care was one of the priority actions. To prevent and control NCD, several activities (e.g., screening, counselling, treatment, follow-up, referral, and health education) were expected in health services at the primary healthcare level (i.e., health center and district hospital). Compared to the 2013 baseline prevalence of raised blood pressure, the government adopted a national target of a 15% reduction by 2020 (prevalence: 15.6%) and a 25% reduction by 2025 (prevalence: 13.7%) [13].
In a national cross-sectional study conducted in 2013, 20% of adults aged 18–64 years exhibited hypertension. Among such persons with hypertension, awareness of the condition was low, as was the proportion receiving treatment and proportion whose blood pressure was successfully controlled [14]. Suboptimal adherence is known to have a broad impact on health consequences (i.e., cardiovascular disease) through inadequately treated or untreated hypertension [10, 15].
However, few studies have explored adherence to antihypertensive medication in Lao PDR. Accordingly, this study examined adherence among patients with hypertension and identified its related factors in rural Lao PDR.
Methods
Study site and population
This study was conducted in the Xepon, Phin, and Nong districts of Savannakhet province, Lao PDR. These districts were selected because malaria remains endemic, and most healthcare resources are directed toward treating acute diseases; therefore, it is thought that NCDs are not adequately addressed. Furthermore, we thought it would be possible to compare the results of this study on adherence to antihypertensives with those of the study on adherence to anti-malaria medication [16]. Therefore, data were collected in the three district hospitals.
In rural areas of Lao PDR, health centers provide basic services for the treatment and prevention of common illnesses [17] and health promotion [18]. Meanwhile, district hospitals play a major role in providing treatment for NCDs at the primary level. District hospitals may prescribe ACE inhibitors, one of the essential antihypertensive drugs available in Lao PDR. The district hospitals were selected because the region has a double burden of communicable and non-communicable diseases; thus, district hospitals need to address this burden at the primary level.
Patients who met the following criteria were included: (1) patients who consulted the outpatient department (OPD) or emergency room (ER) between February and August 2017, (2) those who were diagnosed with hypertension and were prescribed oral antihypertensive medications by a physician, and (3) those who were 18 years of age or over.
Data collection
Data were collected between February and August 2017. On the day of consultation (day 0), immediately after the patients completed consultation and examination, those who met the inclusion criteria were invited to participate in the study by a study physician. These physicians worked at the study hospital and agreed to cooperate with the study.
The study physicians observed how the dispensing staff gave medication instructions to the patients, including the characteristics of the dispensing staff and the language the patient spoke. The study physicians also interviewed patients using a questionnaire. The questionnaire collected contact details, information on socio-demographics, lifestyle, clinical history (i.e., history of medications prescribed, frequency of hospital visits, reasons for hospital visits, and physical condition), total expenditures for receiving treatment (including transportation to the health facility), and adherence to the antihypertensive medicines. In accordance with the clinical guidelines [19], people were classified into four groups based on their blood pressure level, normal blood pressure (< 130 SBP and DBP < 85 mmHg), high-normal blood pressure (130–139 SBP and/or DBP 85–89 mmHg), grade 1 (140–159 SBP and/or DBP 90–99 mmHg) and grade 2 hypertension (≥ 160 SBP and/or DBP ≥ 100 mmHg).
Adherence was measured using the four-item Morisky Medication Adherence Scale (MMAS-4) [20] (Table 1). The MMAS-4 comprises four items with dichotomous response options of “yes” or “no”. Because of its reverse wording of questions to address positive response bias, the instrument can obtain disclosures of non-adherence; furthermore, it captures the barriers to adherence. Since the instrument has been validated with a broad range of diseases and in patients with low literacy, it is commonly used for research [21–28]. For this study, a Laotian doctor, fluent in both English and Laotian, translated the questionnaire from English to Laotian. Following this, another Laotian doctor verified the accuracy of the translation. Finally, the face validity of the questionnaire was confirmed by surveyors (medical doctors).Table 1Morisky Medication Adherence Scale (MMAS-4)


	Do you ever forget to take your medicine?
	0. No, 1. Yes

	Are you careless at times about taking your medicine?
	0. No, 1. Yes

	When you feel better, do you sometimes stop taking your medicine?
	0. No, 1. Yes

	Sometimes if you feel worse when you take the medicine, do you stop taking it?
	0. No, 1. Yes




Some demographic and clinical information were collected from outpatient register records and consultation records, including age, sex, disease, prescribed medicines, and laboratory data.
On day 7, the study physicians collected the patient’s medication adherence data for the preceding 7 days, medication instructions the patients received on day 0, the patient’s comprehension of the dose, and the patient’s physical condition on day 7. These data were collected by phone or by face-to-face interview. If the study physicians were unable to collect data on day 7, data were collected on day 8.
Data analysis
The level of adherence was determined by the summed score of the MMAS-4: a score of 0 indicated high adherence, a score of 1 or 2 denoted moderate adherence, and a score of 3 or 4 indicated low adherence. The adherent (high adherent group) was compared with the non-adherent (moderate and low adherence groups) in terms of socio-demographic characteristics, clinical characteristics, and content of medication instructions received and their perception. The Mann–Whitney U test and the Student’s t-test were used to compare counts or continuous variables, whereas the Fisher’s exact test was used for categorical variables. A p-value of < 0.05 was considered statistically significant. All analyses were performed with SPSS version 26.
Results
During the study period, 119 patients met the inclusion criteria, of whom 75 were accessible and interviewed on day 0. Around day 7, 68 out of 75 patients were accessible and interviewed face-to-face at the study hospital (n = 34) or over the phone (n = 34). Of the 68 patients examined, 26 (38.2%) newly began antihypertensive treatment. Regarding the level of adherence, 34 showed high adherence, 22 medium, and 12 low.
Table 2 shows the socio-economic characteristics of the patients. Thirty-four patients (50.0%) were male. Furthermore, most of the patients could speak Lao and 50 (73.5%) completed at least primary school. The median age of the patients was 55 years old (interquartile range [IQR], 46.5 to 69.5 years).Table 2Socio-economic characteristics of the patients


	 	Adherent group (n = 34), n (%)
	Non-adherent group (n = 34), n (%)
	p value

	Study site

	  Nong
	16 (61.5)
	10 (38.5)
	0.083a

	  Phin
	13 (54.2)
	11 (45.8)
	 
	  Xepon
	5 (27.8)
	13 (72.2)
	 
	Sex (female)
	19 (55.9)
	15 (44.1)
	0.47a

	Age (years), mean (SD)
	58.0 (11.9)
	58.6 (18.8)
	0.89b

	Language

	  Lao or Phouthay
	32 (51.6)
	30 (48.4)
	0.67a

	  Others
	2 (33.3)
	4 (66.7)
	 
	Ethnic group

	  Lao (Lao-Tai)
	17 (48.6)
	18 (51.4)
	 
	  Mangkong (Mon–Khmer)
	5 (38.5)
	8 (61.5)
	 
	  Tri (Mon–Khmer)
	1 (100)
	0 (0)
	 
	  Phouthay (Lao-Tai)
	5 (55.6)
	4 (44.4)
	 
	  Data unavailable
	6 (60.0)
	4 (40.0)
	 
	Educational attainment (highest education level)

	  Less than primary school
	9 (52.9)
	8 (47.1)
	0.86a

	  Primary school
	12 (52.2)
	11 (47.8)
	 
	  Secondary school or more
	12 (44.4)
	15 (55.6)
	 
	  Data unavailable
	1 (100)
	0 (0)
	 
	Employment status

	  Employed
	7 (36.8)
	12 (63.2)
	0.28a

	  Not employed
	26 (54.2)
	22 (45.8)
	 
	  Data unavailable
	1 (100)
	0 (0)
	 
	Health insurance

	  Staff
	11 (42.3)
	15 (57.7)
	 
	  Company
	2 (50.0)
	2 (50.0)
	 
	  Low income
	9 (69.2)
	4 (30.8)
	 
	  Community
	3 (60.0)
	2 (40.0)
	 
	  None
	9 (47.4)
	10 (52.6)
	 
	  Data unavailable
	0 (0)
	1 (100)
	 
	Means of interview on day 7

	  Telephone
	17 (50.0)
	17 (50.0)
	1a

	  Face-to-face
	17 (50.0)
	17 (50.0)
	 

aFisher’s exact test
bStudent’s t-test



Nineteen patients (27.9%) were employed and 49 (72.1%) had medical insurance. There were no significant differences in sex, age, language, education attainment, or rate of holding medical insurance between the adherent and the non-adherent groups.
Approximately one-third (33.8%) of patients were admitted after consultation. The major reasons for the consultation were headache (60.3%), dizziness (26.5%), nausea (25.0%), and tiredness (19.1%). Fifty-two patients (76.5%) were classified with grade 2 hypertension. Regarding NCD comorbidities, six patients had diabetes and one had heart failure (Table 3).Table 3Clinical characteristic of the patients


	 	Adherent group (n = 34)
	Non-adherent group (n = 34)
	p value

	Direction after consultation

	  Return home
	22 (50.0)
	22 (50.0)
	1.0a

	  Admission
	11 (47.8)
	12 (52.2)
	 
	  Referral
	1 (100)
	0 (0)
	 
	Body mass index (BMI), mean (SD)
	24.1 (3.9)
	24.0 (3.9)
	0.90b

	  Normal (18.5–24.9)
	23 (53.5)
	20 (46.5)
	 
	  Underweight (below 18.5)
	2 (66.7)
	1 (33.3)
	 
	  Overweight (25.0–29.9)
	8 (42.1)
	11 (57.9)
	 
	  Obese (30.0 and above)
	1 (50.0)
	1 (50.0)
	 
	Blood pressure

	  Systolic blood pressure (SBP)
	158.8 ± 21.7
	164.3 ± 21.9
	0.30b

	  Diastolic blood pressure (DBP)
	98.3 ± 11.2
	99.3 ± 11.5
	0.70b

	Classification of hypertension [19]

	  Normal blood pressure
	1 (100)
	0 (0)
	0.10 a)

	  High-normal blood pressure
	0 (0)
	1 (100)
	 
	  Grade 1 hypertension
	10 (71.4)
	4 (28.6)
	 
	  Grade 2 hypertension
	23 (44.2)
	29 (55.8)
	 
	Newly began antihypertensive medication
	13 (50.0)
	13 (50.0)
	1.0a

	Aware of hypertension

	  Aware
	21 (50.0)
	21 (50.0)
	 
	  Ever treated (medication)
	21 (50.0)
	21 (50.0)
	 
	  Controlled on day 0
	1 (50.0)
	1 (50.0)
	 
	Comorbidities

	  Non-communicable diseases
	6
	3
	 
	  Acute diseases (e.g., diarrhea, pain)
	2
	5
	 
	Lifestyle

	  Tobacco use
	8 (40.0)
	12 (60.0)
	0.43a

	  Alcohol use
	11 (45.8)
	13 (54.2)
	0.80a

	  Practice of a healthy diet
	15 (45.5)
	18 (54.5)
	0.63a

	  Practice of appropriate exercise
	15 (46.9)
	17 (53.1)
	0.81a

	Health education ever received

	  Stop smoking
	18 (46.2)
	21 (53.8)
	0.62a

	  Stop alcohol consumption
	22 (50.0)
	22 (50.0)
	1.0a

	  Salt reduction
	33 (54.1)
	28 (45.9)
	0.11a

	  Weight loss
	16 (59.3)
	11 (40.7)
	0.32a

	  Regular exercise
	31 (56.4)
	24 (43.6)
	0.062a

	Number of medicines
	2.2 ± 0.9
	2.1 ± 1.0
	0.49c

	Herbal medicine

	  Yes
	5 (38.5)
	8 (61.5)
	0.36a

	  No
	26 (54.2)
	22 (45.8)
	 
	  Data unavailable
	3 (42.9)
	4 (57.1)
	 
	Antihypertensive medicine (monotherapy)

	  Enalapril
	33
	34
	 
	  Nifedipine
	1
	0
	 
	Heart failure medicine (furosemide)
	1
	1
	 
	Diabetes medicine
	6
	2
	 
	Diazepam
	2
	6
	 
	Antipyretic analgesic
	12
	8
	 
	Vitamins
	11
	9
	 
	  Gastrointestinal drug
	4
	2
	 
	  Antibiotics
	3
	2
	 
	  Others
	1
	7
	 
	Physical condition (day 0)

	  Unwell
	4 (50.0)
	4 (50.0)
	1.0a

	  Moderately unwell
	21 (51.2)
	20 (48.8)
	 
	  Moderately well
	9 (50.0)
	9 (50.0)
	 
	  Well
	0 (0)
	1 (100)
	 
	Physical condition (day 7)

	  Unwell
	0 (0)
	0 (0)
	0.30a

	  Moderately unwell
	0 (0)
	3 (100)
	 
	  Moderately well
	17 (54.8)
	14 (45.2)
	 
	  Well
	17 (50.0)
	17 (50.0)
	 
	Reason for consultation (day 0, multiple answers)

	  Headache
	22
	19
	 
	  Dizziness
	9
	9
	 
	  Nausea
	8
	9
	 
	  Tiredness
	8
	5
	 
	  Loss of appetite
	7
	4
	 
	  Other acute symptoms
	11
	11
	 
	  Shortage of medicine
	0
	3
	 
	  Re-check
	1
	0
	 
	Visit this hospital regularly (n = 42)
	2
	3
	 
	Reason for not visiting hospital regularly (n = 37)

	  Go to other health facility
	15
	9
	 
	  No need to continue taking medication
	3
	8
	 
	  Cost burden
	0
	1
	 
	  Come when unwell
	1
	0
	 
	Where usually obtain hypertensive medicines (n = 42)

	  Not regularly taking
	2
	5
	 
	  Private clinics
	14
	3
	 
	  District hospital
	4
	8
	 
	  District hospital and others
	0
	3
	 
	  Pharmacy
	0
	1
	 
	  Provincial hosp., private clinics
	1
	1
	 
	When will be the next consultation (day 7)

	  When condition worsens
	26
	16
	0.03a

	  When medicine is complete
	8
	16
	 
	  Others
	0
	2
	 
	Expenditure for treatment (LAK)
	66,206 ± 68,955
	98,824 ± 152,072
	0.91c

	Knows how to take medication
	31 (50.8)
	30 (49.2)
	1.0

	Do you think hypertension needs lifelong treatment?

	  Yes
	23 (63.9)
	13 (36.1)
	0.028a


aFisher’s exact test
bStudent’s t-test
cMann–Whitney U test



All but one patient was prescribed enalapril for hypertension. Eight patients (11.8%) were prescribed diazepam, which might have been used for excessive hypertension [29]. The concomitant medications were those for heart failure (n = 2), anti-diabetics (n = 8), herbal medicine (n = 13), antipyretic analgesic (n = 20), vitamins (n = 20), gastrointestinal drugs (n = 6), antibiotics (n = 5), and others (n = 8; multiple answers allowed). Over half of the patients (n = 40, 58.8%) had no schedule for the next consultation; they stated that they would book the next consultation when they perceived their condition was worsening.
Members of the adherent group were significantly more likely to perceive that “hypertension needs lifelong treatment” (p = 0.028). However, there were no significant differences in BMI, blood pressure, lifestyle, number of medicines, and physical condition between the adherent and the non-adherent groups.
All patients received medication instructions (Table 4). Approximately half of the healthcare workers who provided instructions were medical doctors. Although the difference was not statistically significant, the adherent group was more likely to have received written instructions when medication was prescribed or dispensed, compared to the non-adherent group (79.4% vs. 55.8%, p = 0.068).Table 4Characteristics and practices of the healthcare workers who provided the medication and instructions regarding it for the patients


	 	Adherent group (n = 34)
	Non-adherent group (n = 34)
	p-value

	Ethnic group

	  Lao (Lao-Tai)
	29 (51.8)
	27 (48.2)
	0.35b

	  Mangkong (Mon–Khmer)
	0 (0)
	3 (100)
	 
	  Phouthay (Lao-Tai)
	5 (55.6)
	4 (44.4)
	 
	Profession

	  Medical doctor
	18 (50.0)
	18 (50.0)
	0.84b

	  Pharmacist
	7 (50.0)
	7 (50.0)
	 
	  Nurse
	6 (66.7)
	3 (33.3)
	 
	  Medical assistant
	2 (40.0)
	3 (60.0)
	 
	  Primary healthcare staff
	1 (33.3)
	2 (66.7)
	 
	  Laboratory assistant
	0 (0)
	1 (100)
	 
	Experience (years), mean (SD)
	2.7 (0.7)
	2.7 (0.67)
	0.95a

	Medication instructions

	  Provided oral instructions
	34 (50.0)
	34 (50.0)
	–b

	  Provided written instructions
	27 (58.7)
	19 (41.3)
	0.068b

	Content of medication instructions

	  Number of tablets per dose
	34 (50.0)
	34 (50.0)
	–b

	  Number of doses per day
	33 (50.0)
	33 (50.0)
	1.0b

	  Number of days of the regimen
	21 (46.7)
	24 (53.3)
	0.61b

	  Effects of the medicine
	20 (55.6)
	16 (44.4)
	0.47b

	  Side effects
	19 (57.6)
	14 (42.4)
	0.33b

	  Importance of continuing to take medicines
	20 (57.1)
	15 (42.9)
	0.33b

	  Confirmed understanding of the patient
	17 (53.1)
	15 (46.9)
	0.81b


aMann–Whitney U test
bFisher’s exact test
cStudent’s t-test



Discussion
Half of the patients adhered closely to their prescribed antihypertensive medication regime. The level of medication adherence of this study (i.e., 50.0%) is similar to that reported in other studies conducted in a similar setting.
In a systematic review of 42 studies conducted among 19 developing countries, the mean adherence was 52.7%. The factors associated with poor adherence were low household income and socio-economic status, knowledge and beliefs regarding hypertension and its management, avoiding side effects of medications, cost of medication, use of herbal preparations, absence of symptoms, irregular follow-up, and dissatisfaction with the treatment and health services provided [30]. In the present study, there was likely no marked difference in socio-economic status between the adherent and the non-adherent groups, considering the nature of the occupations of the members of both groups. There was no significant difference in the use of herbal medicine, physical condition, health insurance, and treatment expenditure between groups. However, the cost tended to be greater in the non-adherent than in the adherent group. The physical condition on day 0 and day 7 and the reasons for consultation were similar between groups; more than 70% were moderately unwell or unwell and had acute symptoms on day 0, and more than 90% were moderately well or well on day 7. Most patients visited the hospital because of acute and/or severe symptoms. Of the patients, 33.8% were hospitalized after their consultation and one died within 7 days. Most patients (61.8%) stated that they would seek the next consultation when their condition deteriorated. Although most patients were diagnosed with grade 2 hypertension, they tended to seek consultation only when they felt unwell. Only two patients (2.9%) had controlled blood pressure (< 140 mmHg SBP and DBP < 90 mmHg; normal and high-normal hypertension), whereas 16.7% had controlled blood pressure in a national population-based survey conducted in Laos in 2013 [14]. This difference might be attributed to the population and study site difference between the prior and the present study.
The adherence reported in the present study is comparable with that reported in similar studies using the same measurement scale (i.e., MMAS-4). In a community-based cross-sectional study conducted in rural India [31], high adherence was seen in 46% of the patients. In primary healthcare network facilities in the Democratic Republic of Congo’s capital city, 54.2% of patients were non-adherent [24]. Among patients with hypertension in Pakistan, 29.3% exhibited poor adherence [23]. Among the inpatients of a secondary hospital in Uzbekistan, 36.8% exhibited adherence [28]. Of the outpatients with hypertension referred to rural healthcare centers in Iran, 24% exhibited adherence [22]. An adherence of 64.6% was found among outpatients with hypertension attending a university hospital in Ethiopia [27].
This study found that written instructions for the treatment of hypertension influenced medication adherence in poor, remote areas of a low- and middle-income country. In the present study, the adherent group tended to be more likely to have received written instructions when they were prescribed medications. The finding is consistent with a study conducted in the same region but for a different medication (i.e., adherence to malaria medication) [16]. It is necessary to promote the provision of written instructions in these areas; however, the following two issues should be considered and additional strategies developed and implemented accordingly. If there are differences in implementing written instruction among staff members, it may be necessary to eliminate these inconsistencies through retraining staff. Moreover, if there are differences in understanding written information by ethnicity and gender, it may be necessary to create and use simplified written information. In this study, 17 patients (25.0%) had not graduated from primary school (Table 1). Of the 17 patients, 6 patients (35.3%) were Mon–Khmer, an ethnic minority group, and 12 patients (70.6%) were women (data not shown). The low literacy of women, especially in poor and remote areas of Laos [32], is a point that requires consideration.
The district hospitals were the only public health facilities that provided medications for NCDs in the districts included in this study. Therefore, the minority groups living in remote areas may not be able to physically access the hospitals. Additionally, due to their lack of education, they may not understand the need to treat NCDs.
In addition, the adherent group was significantly more likely to perceive that “hypertension needs lifelong treatment”. Those who understood the importance of the medication appear to demonstrate greater adherence. Moreover, the adherent patients appeared to use private clinics more than public health facilities, whereas the lowest-priced generics in private clinics were 37.2% more expensive than those in public sector outlets [33]. Patients who attend private clinics have a wider choice of medicines, which might help them feel more comfortable with their treatment options. During the study period, only one or two antihypertensive medicines were available (enalapril and nifedipine were available in Xepone, enalapril 5 mg in Phin, enalapril 20 mg, and nifedipine 20 mg in Nong) of 10 essential antihypertensive medicines [34].
This study has the following limitations: (1) Since this was an exploratory study, the number of patients included in this study was relatively small. (2) The follow-up period may not have been long enough to adequately understand the level of medication adherence. In general, adherence to antihypertensive medication was measured among patients diagnosed with high blood pressure or who had been receiving treatment for over a month. However, since the adherence level of the patients who newly began antihypertensive medication and the other patients were the same, the former may have not fully understood the meaning of taking the medication. (3) Since data for this study were obtained from physicians who observed how other healthcare workers instructed the patients, it is likely that the staff provided patients with more careful instructions regarding medication. Due to these limitations, the level of medication adherence may have been overestimated.
Conclusions
The medication adherence rate was 50% among patients with hypertension who visited a district hospital. Providing written instructions to patients would be effective for improving medication adherence.
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