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Abstract
   Hypertension  is a major public-health challenge worldwide and one in every three adults has high blood pressure poor or noncompliance produce uncontrolled hypertension that will lead to more complications. The objective of this study is to evaluate compliance of hypertensive adults with their treatment, this is  a descriptive cross sectional study was conducted at the medical consultation clinics of Marjan Teaching Hospital during the period from January through July 2013, 323 hypertensive patients aged over 25 years were interviewed and assessed using a special questionnaire format based on Morisky 8-Item Medication Adherence Scale. Weight, height , and blood pressure were measured. The study showed that  mean age of patients was 51.28 ± 9.81 years. Good compliance with treatment was present in only 24.8% of the sample and 57.9% had poor compliance. Nearly 90% of patients tend to measure their blood pressure at governmental clinics, 34.1% do not remember their last blood pressure  reading; 33.4% do not know the normal reading  and 21.3% tend to measure their  blood pressure every 3 months or more and good control of blood pressure was present only in 22.3% of patients. In conclusion the study revealed a low rate of medication compliance and low level of blood pressure control with strong association between them. Compliance increased with higher level of education, presence of complication, longer duration of disease and the use of single medication.
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التزام مرضى ارتفاع ضغط الدم بالعلاج الدوائي في مستشفى مرجان التعليمي- محافظة بابل
الخلاصة 
    يعد ارتفاع ضغط الدم مشكلة صحية على المستوى العالمي حيث يوجد مصاب واحد من كل ثلاثة اشخاص بالغين , ان عدم التزام مرضى  ضغط الدم المرتفع بالدواء سيؤدي الى عدم السيطرة عليه ويؤدي الى مضاعفات وخيمة. ان الهدف من هذه الدراسة هو تقييم مدى التزام المرضى البالغين بالدواء.
هذه دراسة وصفية مقطعية اجريت في العيادة الاستشارية في مستشفى مرجان التعليمي للمدة من كانون الثاني الى تموز 2013 وشملت عينة عشوائية مكونة من323 من مرضى ارتفاع ضغط الدم الذين تتجاوز اعمارهم 25 سنة تم استجوابهم وفق ورقة استبانة (مقياس مورسكي 8 للالتزام بالدواء) , تم قياس ضغط دم المشاركين واطوالهم واوزانهم بالطرق القياسية, اظهرت النتائج ان معدل عمر المرضى 51,28سنة وان نسبة الملتزمين بالعلاج وبشكل جيد كانت 24,8% فقط وان غير الملتزمين به (57,7%), ان 90% من المرضى يقيسون

ضغط دمهم بمؤسسات صحية حكومية, 34,1% منهم لا يتذكرون مقدار اخر قياس للضغط , وان 33,4% لا يعرفون الحدود الطبيعية لضغط الدم , فقط 21,3% من المشاركين يقيسون ضغط الدم كل ثلاثة اشهر او اكثر وان 22,3% من العينة كان ضغط دمهم منضبطا بشكل طبيعي.  نستنتج من هذه الدراسة ان معدل الالتزام بتناول العلاج الدوائي لمرضى ضغط الدم ومعدل السيطرة عليه كانتا منخفضتين  ويوجد ترابط مهم بينهما. ان الالتزام بالدواء يرتبط ويزداد بازدياد التحصيل العلمي وطول مدة المرض ووجود مضاعفات وتناول دواء واحد.
الكلمات المفتاحية: الالتزام بالدواء, ارتفاع ضغط الدم, السيطرة على ضغط الدم, عدم الالتزام بالدواء, بابل.
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Introduction
H

ypertension (HT) is a major public-health challenge worldwide because of its high prevalence and concomitant risks of cardiovascular, cerebral and kidney diseases, as well as being the leading risk factor for mortality and disability globally; and it is the most common primary diagnosis in United States (USA) with an estimated direct and indirect cost of HT is 46.4 billion $ in 2010 [1,2].    

Globally, HT affect over one billion people, with an overall prevalence of around 40% in adults aged 25 and over in 2008, with the highest prevalence in Africa, while Europe recorded higher prevalence of HT than USA. Low and middle-income countries have higher prevalence and burden of HT, as the numbers of people with HT who are undiagnosed, untreated and un-controlled are high [3,4].
HT is also known as “raised blood pressure (BP) or silent killer "which is responsible for at least 45% of deaths due to heart disease and 51% of deaths due to stroke, it needs more attention to help patients having better life and outcome [4,5]. To focus attention on HT World health organization (WHO) in 2013 devote worlds health day  to HT, and give it the logo of “Control your blood pressure”, referring to that “one in three adults has high blood pressure” [4].
Based on high prevalence and burden of HT, achieving best control rates of HT is top priority internationally, but control rates still low worldwide. Chow et al. 2013 in a multinational study indicate only 32.5% control rate of HT (Systolic Blood Pressure (SBP) <140 mmHg and Diastolic Blood pressure (DSP) <90 mmHg) and it was 20.7%, 33.6%, 38.5% in Africa, Middle East and North America and Europe respectively [6,7].

Compliance or adherence with medical recommendations, could be defined as extent to which a patient, follow the instructions that physician provide;  compliance could be influenced by many patient’s characters as age, gender, race, socio-economic class and on healthcare providers knowledge, attitude as well as healthcare delivery system, health condition and finally compliance also affected by medications characteristics such as number, cost and adverse effect [3,5,6,8,9,10,11].   

Compliance is a significant problem in HT and evidence shows that just half of patients who initiate drug therapy are adherent with treatment after 1year in USA, and poor or noncompliance produce uncontrolled HT that will lead to worsen condition and higher possibility for developing compli-cations including ischemic heart disease, renal failure and cerebrovascular accidents and others [5,11,12,13]. 

This study conducted at the medical consultation clinics of Marjan Teaching Hospital in Al-Hillah City that located in middle of Iraq 100 km  south of Baghdad. The aim of this study was to evaluate the compliance of hypertensive adults with their treatment, and to assess the socio-demographic background of them in relation to compliance.
Patients and Methods
    A descriptive cross sectional study was conducted at the medical consultation clinics of Marjan Teaching Hospitals. Ethical approval on study conduction was obtained from the Scientific Council of Family Medicine in Arab Board for Health Specialization\ Baghdad. Oral consent was taken from each patient prior to interview, after a brief explanation on the study and its objectives.                                                                  

Data collection was done during the period from the beginning of January through July, 2013. Sample size was calculated using Epi-Info statistical software version7, depending on sum of all hypertensive patients in previous year, and take half of the total to fit with the 6 months duration of data collection, then the estimated sample size was 323 patients. Inclusion criteria of patients were diagnosis with essential HT for not less than 1 year, age of 25 years or more, taking antihypertensive treatment for not less than 1 year, and agreed to participate in the study. Pregnant women, those with secondary HT, severely ill, those  with psychiatric diseases and those who are independent were all excluded.  

A specially designed questionnaire including the socio-demographic part, disease history and Compliance to medication part based on Morisky 8-Item Medication Adherence Scale (MMAS) [14,15]. MMAS results classified into three categories: 

Good compliance (score8), Medium compliance (score 6-7) and Low compliance (score less than 6). 

Questionnaire have been reviewed and approved by two Community Medicine experts, then tested in a pilot study on 15 patients in order to notice the acceptance, understanding, and proper translation and to estimate time required to complete each form. Pilot study reveal excellent acceptance, with 100% 
response rate, minor modifications on questions, and the time needed for each 
interview was nearly 20 minutes, and the number of forms can completed was 6-8 forms / day.  

A questionnaire form had been filled for each patient through direct interview, Simple random sampling procedure done to select the study participants that fit research criteria, by drawing a paper from a box by the patient himself, there were two papers with Yes and No. drawing a Yes paper make him enter study, interviews conducted in average of 2 days/week.  

A measurement of BP for each patient was done using a mercury sphygmo-manometer. Measurement done on both arms and the highest reading taken [25]. Weight and height were measured for each patient in order to calculate the Body mass index (BMI). 

Data entered and analyzed, using statistical package for social science program (SPSS software version 15), and data presented in figures, tables, frequencies, percentages and cross tabulation.

The chi-square (χ2) test used to test the associations between the variables with compliance score. The association considered statistically significant when the P-value is less than 0.05.

Results
   The ages of respondents ranged between 25 to 69 years with a mean age 51.28 ± 9.81 years. The systolic blood pressure (SBP) ranged from 110-230 with a mean of 151.7± 24.4 mmHg, while the diastolic blood pressure (DBP) ranged from 70-120 with a mean of 92.9± 11.7 mmHg.

The characteristics of the study population are shown in Table (1) which showed that majority (62.9%) were in age group of 41-59 years; 63.5% of the patients were females; 81.4% were married and 71.8% lives in urban area.  Of total population of study 44.6% were 
housewives, 39.3% were illiterate or read and write and 56.3% were 
overweight while no one was underweight.   

Good compliance with treatment was present in only 24.8% of the sample, 17.3% had partial compliance and 57.9%  had poor compliance to treatment, as shown in Figure-1. 

Of the sample nearly 90% of patients tend to measure their BP at governmental clinics (primary health care centers or hospitals) while 5% measure it at private clinics and 5% at home. On the other hand, 34.1% do not remember their last BP reading; 33.4% do not know the normal reading of BP and 21.3% tend to measure their BP every 3 months or more, so good control of BP was present only in 22.3% of patients as shown in Fig.2. 

As shown in Table.2 , there was significant association between 
compliance and different socio-demographic characteristics of patient, where compliance with medication was higher among age group 40-59 years, male gender, urban residence, being married and higher levels of education and income. 

In regards to association of compliance to medications with some HT risk factors and other related issues; compliance were significantly associated with normal BMI, presence of complications, longer duration, using single antihypertensive drug, and having good BP control as shown in Table.3.  

The asymptomatic nature of HT disease was the first cause of non-compliance to medication (39.1%), followed by negligence and carelessness of patients (26.3%) then forgetfulness (23%) according to patients opinion was and as shown in Fig.3.

Table 1: Distribution of study population according to socio-economic status.
	Variable
	Number  (N)   
Total    (323)
	 (%)

	Age group\ years
	≤ 39
	34
	10.5

	
	40-59
	203
	62.9

	
	≥60
	86
	26.6

	Gender
	Male
	118
	36.5

	
	Female
	205
	63.5

	Marital status
	Married
	263
	81.4

	
	Single
	20
	6.2

	
	Others
	40
	12.4

	Residence
	Urban
	232
	71.8

	
	Rural
	91
	28.2

	Occupation
	Government employee
	81
	25.1

	
	Freework
	36
	11.1

	
	Jobless\ retired
	62
	19.2

	
	Housewife
	144
	44.6

	Education
	Illiterate or read and write (<6 years)
	127
	39.3

	
	Primary school (6-8 years)
	89
	27.6

	
	Secondary school (9-12 years)
	28
	8.7

	
	Higher (> 12 years)
	79
	24.5

	BMI (Kg/M2)
	Normal ( < 25)
	115
	35.6

	
	Overweight (25-29.9)
	182
	56.3

	
	Obese ( ≥ 30)
	26
	8.1
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Figure 1: Compliance to medications according to 8 item scale among hypertensive patients.
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       Figure 2: Blood pressure control level among patients with HT
Table 2: Association between compliance to medication and socio-demographic characteristics 
	
	Compliance to Medication
	P value

	
	Good
	Partial
	Poor
	Total
	

	
	N           %

80       24.8
	N           %

56       17.3
	N          %

187     57.9
	N            %

323       100
	

	Age groups in  years
	< 40
	4       11.8%
	0        0.0%
	30      88.2%
	34     10.5%
	0.003

	
	40-59
	54     26.6%
	37      18.2%
	112    55.2%
	203    62.9%
	

	
	≥ 60
	22     25.6%
	19     22.1%
	45     52.3%
	86     26.6%
	

	Gender
	Male
	34     28.8%
	28     23.7%
	56      47.5%
	118   36.5%
	0.011

	
	Female
	46      22.4%
	28      13.7%
	131    63.9%
	205   63.5%
	

	Residence
	Urban
	66      28.4%
	36      15.5%
	130    56.0%
	232    71.8%
	0.037

	
	Rural
	14      15.4%
	20      22.0%
	57      62.6%
	91      28.2%
	

	Marital Status
	Married
	72      27.4%
	48      18.3%
	143    54.4%
	263    81.4%
	0.022

	
	Single
	4        20.0%
	0         0 .0%
	16      80.0%
	20        6.2%
	

	
	Others
	4        10.0%
	8        20.0%
	28      70.0%
	40      12.4%
	

	Education In years
	<6
	18      14.2%
	24      18.9%
	85      66.9%
	127    39.3%
	0.001

	
	6-8
	20      22.5%
	20      22.5%
	49      55.1%
	89      27.6%
	

	
	9-12
	11      39.3%
	4        14.3%
	13      46.4%
	28        8.7%
	

	
	>12
	31      39.2%
	8        10.1%
	40      50.6%
	79      24.4%
	

	Occupation
	Employee
	32      39.5%
	8          9.9%
	41      50.6%
	81      25.1%
	0.002

	
	Free work
	12      33.3%
	4        11.1%
	20      55.6%
	36      11.1%
	

	
	Jobless\
retired
	12      19.4%
	16      25.8%
	34      54.8%
	62      19.2%
	

	
	Housewife
	24      16.7%
	28      19.4%
	92      63.9%
	144    44.6%
	

	Income level
	High
	18      39.1%
	4          8.7%
	24      52.2%
	46      14.2%
	0.001

	
	Middle
	30      36.1%
	12      14.5%
	41      49.4%
	83      25.7%
	

	
	Low
	32      16.5%
	40      20.6%
	122    62.9%
	194    60.1%
	


Table 3: Association between compliance to medication with some HT risk factors and related conditions
	
	Compliance to Medication
	P value

	
	Good
	Medium
	Poor
	Total
	

	
	N              %

80           24.8
	N            %

56          17.3
	N           %

187      57.9
	N            %

323       100
	

	BMI (Kg/M2)
	< 25  
	40        34.8%
	24        20.9%
	51        44.3%
	115      35.6%
	0.002

	
	25-29.9
	32        17.6%
	28        15.4%
	122      67.0%
	182      56.3%
	

	
	≥ 30
	8          30.8%
	4          15.4%
	14        53.8%
	26        8.1%
	

	Complication
	Yes
	28        38.9%
	4            5.6%
	40        55.6%
	72       22.3%
	0.001

	
	No
	52        20.7%
	52        20.7%
	147      58.6%
	251      77.7%
	

	Duration in years
	< 5
	32        17.8%
	32        17.8%
	116      64.4%
	180      55.7%
	0.007

	
	6-9
	12        25.0%
	8          16.7%
	28        58.3%
	48        14.9%
	

	
	≥ 10
	36        37.9%
	16        16.8%
	43        45.3%
	95        29.4%
	

	N. of HT drugs
	1
	47        34.3%
	26        19.0%
	64        46.7%
	137     42.4%
	0.001

	
	2
	14        18.7%
	17        22.7%
	44        58.7%
	75       23.2%
	

	
	≥ 3
	19        17.1%
	13        11.7%
	79        71.2%
	111     34.4%
	

	Blood pressure control
	Good
	52        72.2%
	12        16.7%
	8          11.1%
	72        22.3%
	0.000

	
	Partial
	16        20.0%
	24        30.0%
	40        50.0%
	80        24.8%
	

	
	Poor
	12          7.0%
	20        11.7%
	139      81.3%
	171      52.9%
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Figure 3: Reasons of poor compliance to medication

Discussion
  This study shows low rate 24.8% of patients with good compliance with medication, whereas the majority of the patients 57.9% had poor compliance to medication according to 8 Item MMAS as shown in figure-1. 

The low rate of compliance is less than that reported by different researchers   that were 70%, 67.1%, 56.7%, 53.4%, 53%, 51%, 43.5%, 39.6%, 35.4%, 32.1%, 25.19 respectively [17,18,19,14,12,20,21, 22, 23,8,24]. While it was higher than the 13.24% 
compliance rate reported by Dosee et al 2009 [9]. 
Though different methods used in different groups and countries, but still the problem of low compliance is 
obvious in this study, with the fact of the direct association between better compliance to treatment with higher control rates of blood pressure make it a serious issue. So current low compliance 
rate can explain the low BP control rate appeared in the study group. 
This low control rate of 22.3% was lower than the overall compliance rate reported in a multinational study by Chow et al 
2013 that was 32.5%, also it was lower than that reported in Middle East 33.6% 
and close to the China figure of 23.8% in similar stud [7]. In addition, it was lower than other studies carried out by several 
authors which were 80%, 75.6, 69%, 39.6%, 38.6%, 36%, 35.4% respectively 
[25,18,26,22,27,28,23]. However, it was higher than 20.7% reported for Africa in Chow et al 2013 and the 15.5% reported by Petek-Šter 2007 [7, 29]. This variation in results from different societies could be related to difference in educational standards, cultures, beliefs about illness and treatment, as well health services development but still compliance to treatment and control of BP is weak worldwide.

Majority of sample (62.9%) was in age group of 40-59 years, this agrees with four other studies in Iraq [21,22,27,30], in which the majority of patients were in this age group, and this probably the most prevalent group of hypertensive patients in Iraq. In addition, this age group was significantly more compliant with treatment than other age groups in our study, while Al-Banna and Mohmed 2010 reported the reverse [29], but Abbas 2005 and Kadhim et al 2007 reported slightly higher compliance in this age group but there results were not statistically significant [22,27].  

Males in our study appeared to have better medication compliance than females, this agrees with Strauch et al 2013 and Khan et al 2013 who found similar association [12, 23], while Chow et  al 2013, Ramli et al 2012, Al-Banna and Mohmed 2010 and Heymann et al 2011 reported that females were more compliant with medications [7,19,21,26]. Low females compliance rate could be explained by the highest percent of sample was of low education (<6 years) and housewife was the predominant occupation and the majority of the sample (63.5%) were females, as it appeared that medication compliance was inversely associated with low education and housewives reported the least compliance rate as shown in table 2.   

Single medication treatment for HT was used by 42% of the sample, and there was a strong statistical association between compliance to treatment and the use of monotherapy, and this reflects the superiority of single medication and dose of drugs to achieve better compliance, and results agrees with other studies conducted by several authors by [19,21,22,26,31,32]. 

Compliance to medication prescribed leads to better control of BP, and this relation was very obvious in this study as 72% of drug compliant had controlled BP, with highly significant statistical association, and this is similar to the findings of several other studies [14,19,22,23,28].      

In our study, the main cause for poor compliance to medication as the patients indicates was the asymptomatic nature of disease that forms 39.1%, as taking treatment only when they develop symptoms such as headache and not take medication when they feel well. Another false belief is that “taking drug for a long time will turn disease into chronic”. Such belief influenced by the asymptomatic nature of HT and same idea present for diabetes. Poor knowledge of the disease and ignorance of need for long-term treatment was reported as main cause by Busari et al 2010 [8], whereas self-awareness of disease remission was second cause of noncompliance in Dong et al 2013 [18].   

The second reason for noncompliance was negligence or carelessness of the patient followed by forgetfulness. Forgetfulness which appeared as third cause reported by nearly half of the subjects by Bastos-Barbosa et al 2012 [25], forgetfulness was also the main cause of non-compliance in other studies [18, 24, 28]. Side effects of drugs that appear as least cause in our study was reported as second cause by Al-Mehza et al 2009; forgetfulness was also the main cause of non-compliance in other studies [26]. 

From this it appears that reasons for non-compliance were, different in proportions from region to other and from culture to other though presence of some similarity in them.
In conclusion, our study shows a very low rate of medication compliance, and BP control with strong association between them, that reinforce the relation between them. Compliance was higher in age group 40-59 years, male gender, higher level of education, presence of complication, longer duration of disease and the use of single medication. 

The main reasons for noncompliance were the asymptomatic nature of disease, followed by negligence then forgetfulness.
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