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Abstract: Background: To quantify the level of medications adherence among type-11 diabetic patients and to identify the associated
factors affecting adherence to medications. Methods: An Observational quantitative cross sectional studywas conducted during October
2013 to March 2014 in King Khalid University Hospital, Riyadh, and KSA. A Self-administrative questionnaire was used among 310
randomly selected type 2diabetic patients.Morisky adherence questionnaire was used to quantify adherence level of
medications.Adherence scores were categorized as poor and high adherence. Multivariate logistic regression analysis was used to
identity factors associated with poor adherence. Results: Out of 292 patients who had responded, 136(46.6%) were of less than 50 years
of age. Prevalence of poor adherence to medications was 53.1%. Time of diagnosis, regular clinical checkup at clinics, &type of
medications in a day  were significantly associated with ‘level of adherence (poor and high) to medications’. The independent
associated factors of poor adherence were: level of education (diploma): 6.59 (95% confidence interval(CI): 1.38,31.41), regular clinical
check(No): 3.79( 2.12,6.79), type of medications in a day ( insulin injection): 2.66 (1.38,5.14), (Oral pills & insulin injection:
2.33(1.14,4.77). Conclusion: Non-adherence to medications among type 2 diabetes patients was high.No regular clinical check and type
of medications are independently contributing to the poor adherence to medications. Awareness of adherence to medications could be
improved by providing periodical counselling sessions at the diabetic clinics and by taking proper care at home.
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Islands as established by International Diabetes

Federation(IDF)'Prevalence of Diabetes in the MENA
region placed Saudi Arabia on the top with 21%,°

1. Introduction

Diabetes mellitus consists of group of metabolic disorders
characterized by hyperglycemia due to resulting dysfunction

in insulin production or its action or a combination of both. ~ World Health Organization (WHO) published a report on

The pathogenic processes behind insulin dysfunction can be
due to auto immune destruction of beta cells of Islets of
Langerhans of the pancreas subsequently leading to insulin
deficiency or resistance to insulin action" % Symptoms of
chronically elevated glucose levels in blood include
polyuria, polyphagia, polydipsia, weight loss, headaches and
fatigue symptoms. Long term diabetes is often associated
with  co-morbidities like microvascular damage -
neuropathy, nephropathy and retinopathy and macro
vascular complications like ischemic heart disease, stroke
and peripheral vascular disease® . Hence with a mammoth
range of comorbidities, diabetes mellitus is considered no
less than a condition with a huge public health burden.

According to the American Diabetes Association (ADA)
25.8 million children and adults in the United States, which
equals to 8.3% of the population have diabetes and in Saudi
Arabia there were 3.4 million cases of diabetes in 2012
according to the International Diabetes Federation and the
number of cases is expected to be increasing in the coming
years™ ®. Middle East and North African region (MENA)
also suffers from high prevalence of diabetes after Nauru

diabetes epidemiology and estimated the global burden at
135 million in 1995, reaching to 299 million by 2025°.
Research studies done in Asian, European and American
countries show enormous economic burden on the individual
as well as on the health systems. Direct cost burden
estimates of five European countries show that Germany has
the highest estimate of €43.2 billion, followed by United
Kingdom (€20.2 billion), France (€12.9 billion), Italy (€7.9
billion) and Spain (€5.4 billion)'®. The estimated direct
medical costs in the United States in treating people with
diabetes were at $176 billion in 2012'. Similar reports
published by Ministry of Health reported that the healthcare
expenditures accounted for over $9.4 billion dollars in
2010. The actual national healthcare expenditure
proportionally increases according to the increasing numbers
of people with diabetes'?Furthermore it is important to
highlight thefact that associated co morbidities have a
burgeoning effect on the expenditure pattern. For
examplean associated co morbid condition, hypertension
increased the expenditure 1.4 times more than patients with
only diabetes™. Hence optimum glycemic control by proper
adherence to medication and thereby prevention of
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development of complications can considerably reduce the
cost burden, increase the life expectancy and improve the
quality of life.

The diagnostic criterion for diabetes recommended by
WHO in 2006 is fasting plasma glucose or 2-h plasma
glucose (Venous plasma glucose 2—h after ingestion of 75¢g
oral glucose load is in the range of >7.0mmol/l (126mg/dl)
or11.1< mmol/l (200mg/dI)*.

The main aim of the treatment of diabetes mellitus is to
maintain optimum blood glucose levels and prevent and
treat complications.The ideal treatment consists of oral
hypoglycemic agents, insulin injections, or a combination of
both along with recommended physical activity and dietary
modifications. Hence adherence to medication plays a major
role in controlling the blood hyperglycemia.

The world health organization defined medication adherence
as” the extent to which a person‘s behavior corresponds with
agreed recommendations from a health care provider”*°This
definition is wellexplained and simply means that the
patients need to religiously follow what the health care
physician has advised.Medication adherence improves the
disease outcome and prevents the development or
progression of the complications. However, in chronic
ilinesses, patients have difficulty adhering to their
medications;about 50% of patients discontinuetheir
medications after about a year of therapy. Not adhering to
medications is considered a public health issue since poor
glycemic control can lead to the development of comorbid
conditions, which eventually is responsible for poor quality
of life, frequent hospitalization, increased incurred direct
and indirect costs and greater risk of shortening of life
expectancy™. Non-adherence to Medication is a growing
concern to health care providers. The factors contributing to
poor medication adherence are myriad and include those that
are related to patients (e.g. lack of contribution in the
treatment decision), those that are related to clinician (e.g.
prescription of complex drug doses), and those that are
related to health provided systems (e.g. limitation of visit
hours)"’.

The objective of this study is to quantify drug adherence
among patientswith type 2 diabetes mellitus at a tertiary care
center in Riyadh and to identify the factors responsible for
poor adherence.

2. Methods

An Observational quantitative cross sectional study was
conducted between October, 2013 and March, 2014, at
Diabetics clinics and outpatient department inKing Khalid
University Hospital, Riyadh, and KSA. The study subjects
were the patients diagnosed with type 2diabetes. By
considering a prevalence of adherence of 72% among these
patients, with a precision of 5% at 0.05 level of significance,
a sample of 310 patients were the study subjects. Patients
were selected using random time intervals on each day of
study period. A pre-tested structured self-administrative
questionnaire was used. The study variables were: age,
gender, marital status, residency, level of education, number
of people in the house, working status and income, time of

diagnosis, what would you say about your condition, regular
clinic check, regular home check and number of medication,
taking medication factor, psychological factor, financial
factor and Heath care providers and medical system factors
and the health problems. While the outcome variable is:
prevalence of adherence to drugs among patients with
hypertension. Patients’ adherence to medications was
measured using the 8-item Morisky medication adherence
scale (MMAS), which is a self-report measure of medication
taking behavior. This was well-validated instrument
developed by Morisky et al **. MMAS has good validity and
reliability, has used to assess adherence of patients suffering
with chronic diseases. MMAS consists of eight items that
address specific medication-taking behavior and adherence.
The first 7 items have dichotomous responses (Yes/No) and
last question is answered on a 5-point Likert scale. One
point is given for each sentence based on the answer. In the
first 7 questions, one point is given for each “NO” answer
except for question number 5 where on point is given for the
“YES” answer. For question number 8, one point is given
for “never/rarely” item and zero is given for “all the time”
item. The total score ranges from 0 to 8, with better scores
representing better adherence. Study subjects who score of
less than 6 are considered to have poor adherence and those
who score 6 or more are considered to high adheres.

Statistical Analysis: Data were analyzed using Statistical
Package for the Social Sciences (SPSS) version 21.0
statistical software (IBM Inc., Chicago USA). Descriptive
statistics (mean, standard deviation, frequencies and
percentages) were used to describe the quantitative and
categorical  variables. Multivariate(binary  logistic
regression) was used to obtain adjusted odds ratios so as to
measure the association between the categorical study
variables and binary outcome variable. A p-value of <0.05
and 95% confidence intervals were used to report the
statistical significance and precision of results.

Ethical consent: The consent was obtained from study
subjects. IRB approval was obtained to carry out thestudy.

3. Results

Out of 310 study subjects, 287(94.2%) had responded to the
study. Mean(standard deviation) age was 50.9(12.58) years.
Female patients were 62.6% and 202(69.2%) patients were
married. The distribution of educational status was illiterates
(13.3%);college graduates (28.7%), and post graduates
(8.0%). Monthly income of these patients was less than 5000
Saudi Riyal (SR) in 19%, 5001-10000 in 31.6% and greater
than 30,000SR was in 7.3% of patients. Out of 292 patients,
155 (53.1%, 95% confidence interval: 47.2% to 58.9 %.)
were having poor adherence to medications.

Associated factors of poor adherence (by bivariate
analysis)

Patient’s age, gender, marital status, place of residence, level
of education, number of persons in family and monthly
income are not statistically significantly associated with the
poor adherence to medications. (Table.1)
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Among the characteristics of treatment care of our study
subjects (time of diagnosis, self-perception about their
health condition, and regular clinical check at clinics,
regular blood sugar checkup, and type of medications to take
in a day) only type of medications to take in a day was
highly statistically significantly associated with poor
adherence to medications. The odds of poor adherence are
significantly higher in patients who were taking insulin
injections as their medications in a day (Odds
Ratio(OR):2.47) when compared with patients who were
taking only oral pills as medications in a day.Also the odd of
poor adherence are significantly higher in patients who were
taking both oral pills and insulin injection as their
medications in a day(OR: 2.01) when compared with
patients who were taking only oral pills as medications in a
day. (Table.2)

No statistically significant association was observed
between the responses of patients towards the obstacles in
taking medications and poor adherence to medications.
(Table.3)

In multivariable analysis, binary logistic regression by
forward Wald method was used to predict poor adherence
among type-11 diabetic patients using the significant
variables found in bivariate analysis. A model with the
variables: level of education (diploma), regular check of
blood sugar at home No)and type of medications in a day
(Insulin injection; oral pills & insulin injection) against a
model with only constant was statistically significant
indicating that the above variables as a set distinguishing
between the patients with poor adherence and high
adherence to medications (X°=41.99; df=7; p < 0.001).
Hosmer and Lemeshow test which tests for the goodness of
fit for logistic regression models (an alternative to model
chi-square test) had a value of 2.545 ( df =7 ; p=0.924). This
non-significance indicates that the model prediction does not
significantly differ from the observed. Nagelkerke’s R? of
0.29 indicates a moderate relationship between prediction
and grouping. The Wald criterion demonstrated that the
variables in the model at the step3 (as given in the table 4)
made a significant contribution to the prediction of poor
adherence to medications. The final model validation was
carried out using classification table which summarizes the
observed group and predicted group classification. The
overall prediction success was 64.5% (71.3% for poor
adherence and 56.9% for high adherence. The receiver
operating characteristic (ROC) curve analysis for assessing
predictive probabilities gave an area under the ROC curve
value of 0.78 (95% confidence interval: 0.69 to 0.85),
indicating that the final model classifies the poor adherence
group significantly better than by chance. (Table 4)

4. Discussion

Medication adherence usually refers to whether patients take
their medications as prescribed as well as whether they
continue to take a prescribed medication'’. The current study
found 53.1% adherence rate and ahighly statistically
significant association between level of education, non-
regular clinical checkups, longer duration of diabetes and
type of medication with poor medication adherence levels.
These points may substantiate further point-wise discussion.

A detailed systematic review was published by Cramer
reviewing 20 publications with adequate data on
measurement of adherence with an OHA or insulin and
found that adherence to OHA therapy ranged from 36 to
93% for 6-24 months while insulin adherence among
patients with type 2 diabetes was 62—64%.".

Comparatively our study has obtained a lower adhesion rate.
This is an issue of major concern as poor adherence rates
reflect directly upon the poor outcome of disease and
thereby increase the burden on the healthcare providers and
ultimately on the Nation’s entire health care system per se.
Hence it is of utmost importance that this issue may be
analyzed with well-planned in-depth studies to determine the
other underlying causes including behavioral, perceptive,
financial and so on. Since the current study has found poor
level of education, duration of treatment, irregular clinical
visits and medication type as factors responsible for poor
adhesion, there is an urgent need to plan effective strategies
to provide concurrent solutions in a simplified format that
may help the patients improve their adherence to
medications. Many studies have identified other reasons for
poor adherence to be increasing age, social and
psychological factors, lack of knowledge, awareness and
education on benefits of treatment, the complexity of the
medication regimen, costs involved with medication and
negative treatment perceptions. Also poor communication
between doctor and patient, and failure of clinicians to
modify medications appropriately results in  poor
adherence® %,

Another important point of discussion is noncompliance to
regular clinical visits. The present study showed alarming
levels of poor patient compliance to regular follow up visits
thereby adversely affecting the adherence to medication. It is
another serious issue of concern as non-compliance to
follow up and adherence to medication may lead to poor
glycemic control and development of undesirable
comorbidities leading to shortened life expectancy. The
gravity of issue becomes all the more severe when the
patients are either not well aware or are careless about their
condition. Numerous studies have reported that poor
compliance to treatment results from lack of awareness
about the prognosis of disease and its effect on other
organs®?.

Association between complex drug prescription and poor
adherence to medication is another importantfinding of this
study.Complexity of prescription includes insulin injections
alone or in combination with oral hypoglycemic patients.
Diabetes being a chronic disease it is more likely that the
treatment regimen may increase over a period of time.
Presence of other comorbidities further increases the length
of the prescription. In such cases poor adherence to
prescription becomes a worrisome issue to healthcare
providers. There is beyond an atom of doubt proven by other
studies that the as the complexity of the prescription
increases the poor adherence towards it also increases. Thus
longer prescriptions tend to have adverse influence on its
adherence®® ?’. Interestingly similar resultswere obtained
from a study done in Saudi Arabia where adherence levels
were unsatisfactory with both OHA and insulin. This is a
huge challenge faced by the healthcare physicians and

Volume 6 Issue 1, January 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20164609

DOI: 10.21275/ART20164609

2353



International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

effective strategy to minimize the problem is to include well
trained psychological counselors in the healthcare team.

5. Conclusion and Recommendations

Type 2 diabetes is a progressive disease with multi organ
involvement at later stages requiring a holistic approach for
treatment  which  includes lengthy  pharmacologic
prescriptions, dietary modifications and recommended
increased physical activity. Hence adherence to the multi-
pronged treatment on long term basis is considerably a vital
and imperative issue which needs urgent address.Greater
understanding of the patients’ perception towards the
disease, its treatment and outcome is the need of the hour.
Effective  strategies can be planned only if
thepatients’perceptions are thoroughly understood by the
healthcare systems. Better doctor — patient relationship,
effective doctor communication, education, motivation and
counseling by educators, reduced costs, and reduced length
of prescriptions are some recommended strategies.

Non-adherence to medications is common in Saudi Arabia
and is associated with adverse outcomes. It is not solely the
patient problem but is impacted by both care providers and
the healthcare system. As a first step toward improving
adherence, there needs to be a broader recognition of the
problem of non-adherence, and once identified, simple
strategies should be implemented in daily practice to
improve adherence. Patients must be fully engaged in
measures intended to increase medication adherence, and
patient-centered care must include strategies designed to
improve their understanding of their risk factors, diseases,
and recommended treatments. These measures must also
enhance the ability of clinicians to effectively communicate
the importance of following the treatment plans and to offer
medication support services to patients and their caregivers.
Specific strategies may include supporting public education
campaigns regarding compliance with chronic disease
management. Also, the use of electronic and telephonic
reminders, packaging features (e.g. dose tracking), and other
tools may help patients to improve adherence®.

To conclude, the important points to be highlighted from
this study is the poorer adherence rates of patients with
diabetes mellitus to prescribed medication which is
remarkably significant among lower literacy levels,
increased duration of diabetes, complexity of medication
and poor compliance to clinical visits. The major underlying
cause for all these factors lies in the level of knowledge and
awareness of the disease process. Hence an aggressive
awareness campaign needs to be formulated and launched to
improve patient adherence in addition to all the other
mentioned recommendations.
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Table 1: Association of Socio-demographic characteristics of Type-11 Diabetic patients in relation to their level of Adherence

to medications

Socio-demographic Adherence level -No. (%) Odds ratio ( 95% confidence
variables Poor Adherence (<6) High Adherence ( >=6) interval)
(n=155) (n=137)
Age groups (_in years)
<=50 76(55.9) 60(44.1) 1.23(0.78,1.96)
> 50 79(50.6) 77(49.4) 1.0
Gender
Male 64(58.7) 45(41.3) 1.44(0.89,2.32)
Female 91(49.7) 92(50.3) 1.0
Marital status
Married 100(49.5) 102(50.5) 1.0
Others 55(61.1) 35(38.9) 1.60(0.97,2.66)
Residency
Riyadh 121(52.6) 109(47.4) 1.0
Outside Riyadh 32(56.1) 25(43.9) 0.87(0.48,1.55)
Level of education
Illiterate 16(40) 24(60) 0.61(0.22,1.72)
Middle &High school 62(50.4) 61(49.6) 0.93(0.38,2.27)
Diploma 17(81) 4(19) 3.89(1.0,15.21)
College graduate 48(56.5) 37(43.5) 1.19(0.47,2.99)
Post graduate 12(52.2) 11(47.8) 1.0
Number of persons in a family
<5 62(52.5) 56(47.5) 1.0
6-10 79(52.7) 71(47.3) 1.0(0.62,1.63)
>10 14(73.6) 8(36.4) 1.58(0.62,4.05)
Monthly Income ( in Saudi Riyals)
<=5000 26(47.3) 29(52.7) 1.08(0.40,2.90)
5001-10000 52(57.1) 39(42.9) 1.60(0.63,4.08)
10001-20000 48(55.2) 39(44.8) 1.48(0.58,3.78)
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20001-30000 16(48.5) 17(51.5) 1.13(0.38,3.33)
>30000 10(45.5) 12(54.5) 1.0
Table 2: Association of Treatment characteristics of Type-Il Diabetic patients in relation to their level of Adherence to
medications
Treatment characteristics Adherence level -No. (%) Odds ratio ( 95%
Poor Adherence (<6) High Adherence ( >=6) confidence interval)
Time of diagnosis (years)
<=1 30(65.2) 16(34.8) 2.31*(1.16,4.60)
2-5 59(60.2) 39(39.8) 1.86%(1.11,3.13)
>5 65(44.8) 80(55.2) 1.0
What would you say your condition?
Controlled 111(51.4) 105(48.6) 1.0
Not controlled 39(60) 26(40) 1.42(0.81,2.49)
Regular clinical check
Yes 83(43.2) 109(56.8) 1.0
No 72(72) 28(28) 3.38%(2.0,5.69)
Regular Blood sugar check at home
Yes 101(51.3) 96(48.7) 1.0
No 35(58.3) 25(41.7) 1.33(0.74,2.39)
No device at home 19(54.3) 16(45.7) 1.13(0.55,2.32)
Type of Medications in a day
Oral Pills 77(44.8) 95(55.2) 1.0
Insulin injection 44(66.7) 22(33.3) 2.47*(1.36,4.47)
Both 31(62) 19(38) 2.01*%(1.06,3.84)

*Statistically significant

Table 3: Association of obstacles in taking medications of Type-11 Diabetic patients in relation to their level of Adherence to
medications

Obstacles in taking medications Adherence level -No. (%) Odds ratio ( 95%

Poor Adherence (<6) High Adherence confidence interval)
(>=6)

Medications are not available

Yes 33(55) 27(45) 1.10(0.62,1.95)

No 122(52.6) 110(47.4) 1.0

Taking medication factor ( more than one

medicines)

Yes 67(51.9) 62(48.1) 0.92(0.58,1.46)

No 88(54) 75(46) 1.0

Psychological factors (lack of confidence in

medication for controlling the disease)

Yes 38(50.7) 37(49.3) 0.88(0.52,1.48)

No 117(53.9) 100(46.1) 1.0

Financial factors(_if medications have to be

purchased by the patient himself)

Yes 29(64.4) 16(35.6) 1.74(0.90,3.37)

No 126(51) 121(49) 1.0

Health care providers and medical system

factors ( difficulties in seeingappropriate

clinician

Yes 38(52.8) 34(47.2) 0.98(0.58,1.68)

No 117(53.2) 103(46.8) 1.0

Table 4: Associated factors of poor adherence to medications in Type-I1 Diabetic patients (By Multivariable analysis)

Associated factors B S.Error  Wald statistics Adjusted Odds p-value
Ratio (95% C.1.)
Level of education
Illiterate -0.232 0.576 0.162 0.79(0.26,2.45) 0.690
Middle &High school 0.042 0.498 0.007 1.04(0.39,2.77) 0.932
Diploma 1.885 0.797 5.592 6.59(1.38,31.41) 0.018*
College graduate 0.374 0.518 0.521 1.45(0.53,4.01) 0.470
Post graduate -- -- 1.0 (Reference) -
Regular clinical check
Yes - -- -- 1.0( Reference) -
No 1.333 0.297 20.148 3.79(2.12,6.79) <0.0001*
Type of Medications in a day
Oral Pills -- -- -- 1.0(Reference) -
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Insulin injection 0.980 0.336 8.524 2.66(1.38,5.14) 0.004*
Both 0.846 0.366 5.349 2.33(1.14,4.77) 0.021*

Model % =41.99 (p<0.0001)
Nagelkerke Pseudo R?=0.29

Goodness of fit
Hosmer & Lemeshow =2.545(p=0.924)

*Statistically significant
Variables included in the model: Age groups, gender, marital status, monthly income, No. of years diagnosed with DM,
Perception of health condition, and Regular check of blood sugar at home
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