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ABSTRACT
Background: Diabetes mellitus is a chronic disease that significantly
grows globally. It is a major cause of mortality and morbidity and so,
excellent control for diabetes by medication is strictly advised. Patients
may have terrible adherence to drugs, and sometimes they do not take
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their medication. Several factors affect the adherence of diabetic
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patients. Distress among diabetic patients was reported, and it

Taibah University, Madinah,
Saudi Arabia.

negatively impact on the patient's life. Objective: To determine the
prevalence of diabetes related emotional distress in patients with

diabetes at Madina, Saudi Arabia, assess their adherence to antidiabetic medications, and to
examine the influence of diabetes related emotional distress on adherence to the antidiabetic
medications. Material and methods: This is a cross sectional study conducted in Madina,
Saudi Arabia between November 2016 and April 2017. Patients with diabetes were recruited
from Prince Majed bin Abdul-Aziz Diabetes Center and two primary care centers. Inclusion
criteria include patients 14 years and older with type 1 or type 2 diabetes mellitus. Exclusion
criteria include patients with gestational diabetes and patients with mental retardation or
Alzheimer disease. The study was approved by the research and human ethics committee of
Taibah University. After taking patients 'consents, data was collected through interviews
using a questionnaire that consists of 3 parts: first, demographic data which includes age, type
of DM, duration of DM, number and type of hypoglycaemic medications and the presence of
diabetic complications. Second, problem areas in diabetes (PAID) questionnaire which was
used to assess for diabetes-related emotional distress and third, the eight-item Morisky
Medication Adherence Scale (MMAS) which was used to assess for adherence to
hypoglycemic medications. On the same day of the interviews, medical records were
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reviewed for most recent hemoglobin A1C (HbA1c) levels. Results: A total of 403patients
were included in the study. Approximately 60% of the patients were men. The mean age of
the study population was 48.17±15.01years (14–88 years). Most of the participants were
Saudi 343(85.1%) More than two thirds of the patients were having T2DM 252 (62.5%) and
87 (21.6%) were having T1DM. The mean HbA1c was 8.05±1.68, and the mean duration of
diabetes was 12.37±8.81. In the present study, we found 30.3% of the patients were having
diabetes related emotional distress and 65.8% were having poor adherence to the diabetes
medications. 32.2% had medium adherence, 2% patients had high adherence. Diabetes
related emotional distress was significantly associated with poor adherence, P 0.001. Factors
contributing to the increased risk of diabetes related emotional distress were duration of
diabetes. Factors contributing to the increased risk of poor adherence to antidiabetic
medications were: emotion stress (P 0.001), male sex. Conclusions: Our study demonstrated
a substantial poor antidiabetic medications adherence in patients with diabetes at Madina,
Saudi Arabia. There was a significant relationship between diabetes related emotional distress
and non-adherence. even though The distress was low in prevalence among patients. This
stresses the need for continuous education and motivation to patients with diabetes at follow
up visits. Early screening for diabetes related emotional stress in patients with poor drug
adherence is recommended.
KEYWORDS: Compliance, Depression, Diabetes, Distress, Medication adherence, MMAS.
INTRODUCTION
Diabetes mellitus (DM) is raising health problem with high levels of morbidity and mortality.
6.6% of the population is now living with diabetes mellitus, and the study's predict it will
raise to 7.8% by 2030; most of them living in developing countries in according to the
international diabetes federation.[1] In a population based cohort of 18034 candidates aged
≥30 years in Saudi Arabia a nationwide, household study found that the prevalence of DM is
25.4%.[2]
The association between diabetes and depression have been noticed in plenty of studies
several studies showed the prevalence of depression in a population with diabetes is high
compared to non-diabetics[3-4] In another study, depression affected 20 - 25% of patient with
diabetes; 12% was major depressive disorder and 15%-35% were depressive symptoms[5] The
development of depression among diabetics is related to different factors. Including the
physiological and psychological effect of the disease. furthermore, the genetics and abnormal
www.wjpr.net

Vol 6, Issue 16, 2017.

170

Owaidah et al.

World Journal of Pharmaceutical Research

pathophysiology which are attributed to neuroimmunolgicaland neuroendocrinal pathways. In
addition to injury of micro vessels in the brain as a result of longstanding diabetes mellitus.,
Anyhow, the exact reason and relation of diabetes and depression not fully understood.
The effect of depression on diabetic patients is correlated with symptoms such as: selfcareless, decrease physical activity, bad lifestyle and lower adherence to hypoglycemic
medication[6-7] consequently, it lead to poor glycemic control and increase the risk of macro
and micro vascular complications.[8]
As we Know, Adherence to DM medication is known to improve glycemic control. However,
the efficacy of the treatment is limited by lack of adherence. Various studies regarding
medication compliance have shown unsatisfactory adherence among diabetics by 36-93%.[910]

In one systemic review, a lot of patients with diabetes mellitus were not Regular on their

medications and taking less of prescribed amount.[8] Subsequently, it's leading to increased
mortality and morbidity with considerable costs to the healthcare system.[11-12]
There is limited information on the rate of depression in patients with diabetes in Saudi
Arabia and the association between depression and adherence to hypoglycemic medications
needs to be explored. For this reason, we will conduct this study at Madina, Saudi Arabia.
OBJECTIVE
1- To look at prevalence of diabetes related emotional distress in patients with diabetes at
Madina, Saudi Arabia.
2- To look at the effect of diabetes related emotional distress on adherence to hypoglycemic
medications in patients with diabetes at Madina, Saudi Arabia.
MATERIAL AND METHODS
A cross sectional study will be conducted at Prince Majed bin AbdulAziz Diabetes Center
and some of the primary care clinics at Madina, Saudi Arabia between November, 2016 and
June, 2017. four hundred patients with diabetes; of both types type 1 and type 2, 15 years and
older will be included in the study. Exclusion criteria include; patients with history of
depressive disorders diagnosed before onset of diabetes, or those receiving psychotropic
drugs before diagnosis of diabetes, mentally retarded patients and patients with Alzheimer
disease.
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After taking patients’ consents, a self-administered questionnaire distributed. The
questionnaire consists of 3 parts: first, demographic data which includes age, type of DM,
duration of DM, number and type of hypoglycaemic medications, and the presence of
diabetic complications such as neuropathy, retinopathy, nephropathy, or cardiovascular
disease. Second, problem areas in diabetes (PAID) questionnaire which will be used to assess
for diabetes-related emotional distress. and third, the eight-item Morisky Medication
Adherence Scale (MMAS) which will be used to assess for adherence to hypoglycemic
medications.
PAID contains 20 items that describe negative emotions related to diabetes (e.g. fear, anger,
frustration) commonly experienced by patients with diabetes. Completion takes
approximately five minutes. It has high acceptability and scientific validity.[13-14] The PAID
measure of diabetes related emotional distress correlates with measures of related concepts
such as depression, social support, health beliefs, and coping style, as well as predicts future
blood glucose control of the patient. Each question has five possible answers with a value
from 0 to 4, with 0 representing ―no problem‖ and 4 ―a serious problem‖. The scores are
added up and multiplied by 1.25, generating a total score between 0 – 100. Patients scoring
40 or higher may be at the level of ―emotional burnout‖ and warrant special attention. An
extremely low score (0-10) combined with poor glycaemic control may be indicative for
denial. Standardized self-reported questionnaires to estimate medication adherence have been
used frequently because they are low in both cost and time expenditure.[15-16] Among
structured self-reported scales, a four-item self-reported questionnaire to assess medication
adherence was developed by Morisky et al.[17] and recently, an eight- item self-reported scale
by Morisky has been updated and called the Morisky Medication Adherence Scale
(MMAS).[18] Patients scoring 0 are considered highly adherent, 1-2 are medium adherent and
3-8 are low adherent. On the same day of the interviews, records reviewed for hemoglobin
A1C (HbA1c) levels.
The data entered into the computer and analyzed by using SPSS version 20 (Statistical
Package for Social Science). Descriptive statistics used to describe demographic and disease
characteristics of the patients and their diabetes related emotional distress and medication
adherences scores. Percentages and frequencies used for the categorical variables, while
means and standard deviations calculated for the continuous variables. The characteristics of
the whole sample and of the group of emotional distress and normal emotions presented. The

www.wjpr.net

Vol 6, Issue 16, 2017.

172

Owaidah et al.

World Journal of Pharmaceutical Research

Chi square (χ2) test employed for categorical variables and t test used to evaluate the
differences between the group of emotional distress and normal emotions.
RESULTS
A cross-sectional study of 403 adult patients data who met the inclusion criteria were
analyzed in this study. Data were collected in 8 months (from November 2016 to June 2017).
242 (60%) of them were males and 161 (40%) females responded to the questionnaires. it
included Saudi individuals represented 343 (85.1%) of participants, while non-Saudi
represented 51 (12.7%) and 9(2.2%) didn’t mention their nationalities. The duration of
disease ranged from months to 55 years with a mean± SD of 12.37±8.81. The clinical
characteristics of the study group are shown in table1. There were 87 (21.6%) had type I
diabetes, 252 (62.5%) had type II, while 64 (15.9%) didn’t report the type of diabetes. There
were 79 (19.6%) individuals reported that they suffered depression before and 324(80.4%)
didn’t. Most individuals did not take antidepressant 363(90.1%), whereas 29(7.2%) only
administrated it and 11(2.7%) didn’t report any answer. The large majority of participants
213(52.9%) had hypertension, whereas 190 (47.1%) didn’t. Lower percents of participants
suffered hyperlipidemia, CHD and neuropathy; 188(46.7%), 64(15.9%) and 155(38.5%)
respectively than those who didn’t suffer any of the previous diseases; 215(53.3%),
339(84.1%) and 248(61.5%) respectively for hyperlipidemia, CHD and neuropathy. The
range of Hb1AC for participants was 4-15 with a mean± SD of 8.05±1.68. 236(58.6%) of the
individuals administrated oral hypoglycemic and 242 (60%) were insulin injection regimen.
Table 1: Clinical characteristic of the individuals of the study.
Characters
Type of DM
Suffereing
depression before
Taking
antidepressant
Hypertension
Hyperlipidemia
CHD
Neuropathy
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Type I
Type II
DM
Yes
No
yes
No
DM
Yes
No
Yes
No
Yes
No
Yes
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N
87
252
64
79
324
29
363
11
213
190
188
215
64
339
155

%
21.6
62.5
15.9
19.6
80.4
7.2
90.1
2.7
52.9
47.1
46.7
53.3
15.9
84.1
38.5
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Oral
hypogycaemic
Insulin
HBAC

No
Yes
No
DM
Yes
No
DM
Mean ±SD
Range

248
61.5
236
58.6
164
40.7
3
.7
242
60.0
157
39.0
4
1.0
8.05±1.68
4-15

DM: Data missed.
Assessing of the adherence of patients to drugs was performed for 395 patients and 8 of
patients their data were missed, there were 260(65.8%) had low adherence, 127(32.2%) had
medium adherence and 8 (2%) only had high adherence, figure1.

Fig 1: Adherence of patients to drugs.
The prevalence of distress among patients was evaluated for 390 patients, where 13 were
missed. There were 272 (69.7%) suffer no distress (scale≤40), while 118 (30.3%) had
emotional burnout (scale ≥40), figure2.

Figure 2: The prevalence of distress among patients.
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The predictors of distress among study group was duration of disease only (P-value=0.01),
while regarding other factors no significances were found, where P-value was ˃0.05 of all
factors, table2.
Table 2: Predictor of distress among study group.
Distress
N
%
N
Yes
%
No

High
adherence
6
85.7%
1
14.3%

Medium
adherence
112
89.6%
13
10.4%

Low
adherence
150
59.8%
101
40.2%

P value

<0.001

There was a significant difference between different adherence levels to drugs and distress
(P-value=0.001), low adherence was more prevalent in those with or without distress, table3.
Table 3: Association between distress and drug compliance.
Predictors
Duration of diseases
Female versus male
Suffering from depression before D x
Neuropathy
retinopathy
nephropathy
insuline1)
Nationality ( Saudi versus non Saudi

P value

OR

.019
.174
.164
.369
.131
.472
.332
.123

.945
1.577
.605
.735
.584
.679
.709
2.248

95.0% C.I.OR
Lower
Upper
.900
.991
.818
3.039
.298
1.227
.375
1.440
.290
1.174
.237
1.950
.355
1.419
.803
6.295

The predictors of low adherence between patients were distress of patients and male sex,
while type of diabetes, duration of disease, insulin injection, Hb1AC level and age were not
significant factors to affect adherence to drugs, table4.
Table 4: Predictors of low adherence between patients.
Predictors
Distress
(yes Versus No)
Type of diabetes
(Type II Versus type I)
Duration
Insulin
(no versus yes)
HB AC
Age
Gender
(Male Vs female)
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95.0% C.I. for OR
Lower
Upper

P value

OR

.000*

1.051

1.022

1.081

.510

.606

.136

2.691

.267

.962

.898

1.030

.655

1.284

.428

3.846

.786
.437

1.038
1.020

.795
.970

1.355
1.072

.023*

3.084

1.166

8.157
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DISCUSSION
It was found previously that patients had difficulty in following a diet, changing their lifestyle
and adhere to their medications.[19] Adherence to medication in chronic diseases were
reported by several studies and it was found that patients didn’t complete their medication
course and sometimes didn’t take them at all[20-22] Low adherence to medication for diabetes
management is critical matter as the disease develops, where diabetes is a progressive silent
disease, also chronic complications to increase with time as a result of poor glucose
control.[23] The present study showed that there was low adherence between diabetic patients
to drugs, where 65.8% had low adherence and 32.2% and 2% had medium and high
adherence respectively. Similar to our results, in a previous Saudi study[24] it was reported
that 54.8% of diabetic patients had low adherence, 34.5% had medium adherence and 10.7%
had high adherence. A study by Shaimol et al[25] revealed that 43% of patients had low
adherence, 35.3% had medium adherence and 21.8% only had high adherence. Another study
reported that treatment adherence was high in 26.1%, faire in 47.9% and poor in 26%.[26]
Other studies[27,28] reported better adherence levels, where in one study[27] it was found that
38.5% of patients had high adherence, 44.6% had medium adherence and 16.9% had low
adherence. The other study[28] reported that good adherence was in 40.6% of patients and
medium was in 32.8% of patients, while 26.6% of patients had poor adherence. A study by
Gimenes HT et al[23] showed that patient adherence to drug therapy was 78.3%, another study
was performed on diabetes patients showed that the prevalence was 79.7%.[29] Higher rate of
prevalence was reported by a study performed on type2 diabetic patients and it was 95.7%.[22]
The current study revealed that distress (emotional burnout) between patients was low in
prevalence, 30.3% of patients had distress. It was reported that depressive symptoms were
more common in type2 diabetic patients.[30,31] Also it was reported that almost a quarter of
patients with type 2 diabetes suffer from emotional stress or depressive symptoms, and 1845% of patients with type 2 diabetes were diagnosed with diabetes-related distress.[32-34]
There were studies showed that diabetic patients were more prone to suffer depression twice
than those without diabetes.[35,36] There are several factors that can influence the adherence to
medication. The predictors of low adherence to drugs in this study were found to be distress
of patients and male sex. In this study women were more adhere to medication than men,
however in a previous study on adherence to anti- diabetic drugs[23] it was found that male
sex was associated with higher adherence to therapy than female, another study showed that
female gender was a threshold risk factor for non-adhering to drug when compared to male
and gender was a significant factor to influence adherence to drugs.[37] In agreement with our
www.wjpr.net
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study, a study from Tanzania demonstrated that gender was not associated with adherence.[38]
The current study revealed that there was a significant difference between those with distress
and without distress regarding different levels of adherence to drugs (P-value=0.001),
however low adherence was prevalent in both group of patients, this can attributed to the low
adherence was the most prevalent, but patients who didn’t suffer distress were more prone to
had medium and high adherence than those with distress. We found that lower adherence was
associated with presence of distress, also other studies reported that there was association
between poor adherence to anti-diabetic medication and depression.[35,36] It was reported that
chronic patients’ age influence adherence to medication, as lower adherence was seen among
younger patients[39], however in the present study age was not a significant factor. In a study
conducted in Mulago hospital in Uganda to assess adherence to diabetes medication it was
found that 31.3% in the age group 36 to 50 years didn’t adhere to their medication, however
overall age was not a significant factor affecting adherence.[37] Also, there was a study
reported that patients in the age range of 41-50 years had the least adherence, while good
adherence was observed in elderly patients.[38] The current study showed that Hb1AC was not
a significant factor that influence adherence to therapy, while it was found in a literature that
there was a significant association between adherence to therapy for diabetes management
and Hb1Ac levels.[29] Diagnosis duration in this study was not a significant factor for drug
adherence, however Organização Mundial de Saúde (OMS)[40] and another study[23] showed
that there was negative association between adherence to drug therapy and diabetes duration,
while another two studies[37,38] showed that duration of diabetes was not significantly
associated with non-adherence. Limitation of this study include the presence of missed data
and investigating the distress and adherence between all patients without categorizing
patients with type 1 and 2 diabetes.
CONCLUSION
In summary The present study revealed that adherence to medications was low among
diabetics, this low adherence was associated with presence of Diabetes –related distress, male
gender. However, distress prevalence was low among patients. in general we recommend
early screening for depression in patients with persistent poor HbA1C and on repeated
indication of low self-care regarding the disease as it may have the potential to prevent longterm complications and guide these patients toward better treatment outcome.
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Limitations of the study
Some of the limitations of the study were the unavoidable low reliability in any self-reported
questionnaire. potential inaccuracies in answering the questions may related to different
educational level among the sample which might create misconception in certain questions.
complete access to patients data at the centers has not taken place. living with diabetes for
different length of time might have decreased reliability toward the perception of medication
adherence. furthermore, encountered elderly patients who were unable to remember the exact
duration of their diabetes.
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