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Introduction 
Diabetes is still considered a bane in older adults. Approximately 
20% of individuals over 65 years of age have diabetes mellitus, 
and almost half of these individuals have been undiagnosed. 

[1] The management of diabetes over the years have been no 
different among older adults and the younger population, with 
some exception. 

When diabetic patients do not follow the instructions to take 
medications regularly, they are then at risk against higher 
morbidity, mortality, and reduced quality of life progressively. 
An article online reported that this patient’s behavior might 
be related to “patient demographics, the complexity of the 
drug regimen, dosage frequency, adverse effects, or some 
combination of these.” [2] It is a widespread belief that elderly 
patients are less adherent to therapy because of declining 
cognitive function. Non-compliance is a significant barrier to 
treatment efficacy. Studies have also found that forgetfulness 
is one of the crucial causes of non-compliance. Other factors 
included a busy life, polypharmacy, and regimen complexity.

The outlook of the patient towards the disease is also an essential 
factor that can lead to non – compliance. Mostly, studies have 
shown that patients with a positive attitude and a supportive 
environment are good at following instructions than those living 
alone and being depressed. Diabetic patients with poor adherence 
to medications can develop many unfavorable consequences, 
notably decreased glycemic control. Non-compliance can 
lead to the rapid development of diabetes complications like 
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microvascular and macrovascular diseases and altered lipid 
metabolism. [3,4] Particularly true for elderly patients who have a 
long-standing history of diabetes and medication. Some of the 
many cohort studies showed that non-adherence to prescribed 
drugs (OHAs, antihypertensive and statins) has led to higher 
HbA1c, blood pressure, and LDL cholesterol levels among 
diabetic patients leading to an increased risk of morbidity and 
mortality. [5,6] In the year 2015, Saudi Arabia has reported 3.4 
million cases of diabetes, considered a significant public health 
issue around the world due to its high prevalence. [7,8]

The incidence of diabetes mellitus among elderly residents of 
Saudi Arabia has increased to 27%. Studies have shown that in 
general elderly population are at higher risk for polypharmacy, 
functional disabilities, and common geriatric syndromes that 
include cognitive impairment and depression that can affect the 
treatment compliance. [9,10]

In 2003, the WHO emphasized that “increasing the effectiveness 
of adherence interventions may have a far greater impact on 
the health of the population than any improvement in specific 
medical treatments.” [11] Other studies in patients with insulin-
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treated type 2 diabetes concluded that non-adherence is an 
independent risk factor for all-cause mortality. [12,13]

Studies on elderly diabetic patients in Saudi Arabia are focusing 
more on its prevalence and associated complications. [14-16] There 
is a scarcity of studies focusing on elderly diabetic patients and 
their treatment compliance. Most of the focus on scientific 
studies has been on control, treatment outcome, and self-
adherence to the recommended lifestyles of diabetic patients in 
the gulf region. [17-20]

With this background, this study will attempt to determine the 
prevalence of treatment non - compliance and its associated 
risk factors among elderly diabetic patients in Majmaah, Saudi 
Arabia.

Broadly, the objective is to study the prevalence of treatment 
non-compliance among elderly diabetic patients in Majmaah, 
KSA. Further, this study would like to determine the frequency 
of non – compliance among elderly diabetic patients undergoing 
treatment. Also, to identify the possible risk factors associated 
with non-compliance and to give recommendations on 
improving the compliance for diabetic therapy in the elderly 
population.

Research Methodology
The study design is cross-sectional to find out the prevalence 
and risk factors associated with non-compliance among 
elderly diabetic patients. We conducted this study among 
elderly diabetic patients attending the primary health centers 
in Majmaah city, KSA. We conducted this study among male 
and female elderly diabetic patients in Majmaah, KSA. Based 
on previous similar studies done on non-compliance among 
elderly patients, the prevalence (P) was 15%, and the formula 
for calculating sample size was:

n = Z2P(1-P)/d2

Where, n = sample size, Z = statistic for level of confidence, P = 
expected prevalence of proportion, d = 0.05

The calculated sample size was n = 196. We rounded off the 
sample size to 200 participants. A total of 161 participants (80% 
of the target number) out of 200 completed this study.

We included those patients who visited the clinic during the data 
collection period from two randomly selected primary health 
centers in Majmaah. We collected the data via a pretested, 
preformed interviewee based, the close-ended questionnaire 
from the study participants in a time-bound manner. We 
also recorded the latest HbA1C results of the participants in 
the survey. We entered all data through SPSS software and 
conducted a statistical analysis to find out the significance of the 
result. We considered a 95% degree of freedom with a p-value 
of <0.05 as statistically significant. The total duration, including 
data collection, took around six months for completion of the 
study.

Ethical Considerations

We took prior consent for participation from elderly patients. 

They had been briefed about the aim and objective of the study 
and the advantage to them as well as to the community due 
to their participation. All information had been kept purely 
confidential and only used for statistical analysis.

Inclusion and exclusion criteria

All the elderly patients who are residing in Majmaah city. We 
excluded any study participants who voluntarily refused to 
participate in the study.

Results
The total number of participants who completed the study 
were 161 (80.5%) out of the total 200 who were selected. 
The percentage of males was 56.5% and 43.5% were females  
[Figure 1]. All the patients included in the study were more than 
55 years of age to fulfill the criteria of the elderly age group.

Table 1 shows the distribution of the participants according to 
the prevalence of non – compliance of treatment for diabetes 
mellitus. At least 60.2% of participants follow the doctor’s 
instruction on taking medicines, and 79.5% renewed their 
prescriptions when their medications get over. Interestingly 
about 47.2% agreed that sometimes they take medications at 
wrong times, and 35.4% said they were irregular with their 
medicine intake.

Table 2 shows a comparison of gender with risk factors for 
non-compliance shows a significant association between the 
two variables. More female participants (66.2%) were having 
either none or lesser education, which reflected on their higher 
negative attitude towards the disease as compared to males. The 
knowledge of diabetes was also higher among males (60.2%) 
than females. Smokers among males (100%) were significantly 
higher, and who also tended to forget more (60%) about taking 
their medications than females (40%). More female participants 
(58.6%) experienced visiting the clinic, depressing some of the 
time due to the above factors.

Lack of access to the clinic (65.6%) and long waiting time 
(62.2%) were significantly more among females than males 

Figure 1: Distribution of study participants. 
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and even when in the clinic, the problems of communication 
with the doctor were more among females (70.8%) than males 
(29.2%).

Table 3 shows the comparison of the attitude of the patient 
towards the disease with the risk factors for non – compliance. 
Patients with neutral feelings about diabetes (71.2%) were more 
likely to be sometimes irregular with their medications. We 
also noted the irregularity among patients who would stop the 
treatment when they are feeling fine (72%). Most of the patients 
who had neutral feelings about diabetes said that they would 
stop treatment without advice (89.3%) or take medications only 
during a visit to the doctor sometimes (68.8%).

Table 4 shows the association between knowledge about 
diabetes among the participants and non – compliance of 
treatment. Significantly more patients without knowledge of 
diabetes were irregular with their treatment (48.7%) than those 

who were aware of the disease. Also, 59.1% of participants with 
no knowledge of diabetes failed to go for follow up as compared 
to those who knew about it (13.6%). Patients without knowledge 
of diabetes (37.5%) and with some experience (50%) did not 
renew their prescriptions timely as compared to those who 
knew about diabetes (12.5%). The findings were statistically 
significant.

Discussion
Many works of literature have shown similar findings regarding 
non – compliance among diabetic patients with known socio-
demographic risk factors. Our study showed omission to 
take medications ranged between 45% to 58% contrary to 
other studies [21,22] that showed a much lower (25-30%) non – 
compliance of medication intake. Depression associated with 
non – compliance was also significantly present in our study, 
and a survey by Gonzalez et al. [23] supports our findings. 

Table 1: Prevalence of non-compliance among the study participants.
S.no Non – compliance variables Yes (%) No (%) Sometimes (%) Total (%)

1 Usually take incorrect dose of medicine 16 (9.9) 82 (50.9) 63 (39.1) 161 (100)
2 Taking medications at wrong times 8 (5) 77 (47.8) 76 (47.2) 161 (100)
3 Increase or decrease frequency of taking medicines 20 (12.4) 75 (46.6) 66 (41.0) 161 (100)
4 Stopping treatment on your own 23 (14.3) 88 (54.7) 50 (31.1) 161 (100)
5 Follow doctor’s instructions on taking medicines 97 (60.2) 28 (17.4) 36 (22.4) 161 (100)
6 Irregular with medicine intake 28 (17.4) 76 (47.2) 57 (35.4) 161 (100)
7 Renew prescription when medications get over 128 (79.5) 16 (9.9) 17 (10.6) 161 (100)

Table 2: Association of gender and risk factors for non – compliance.
S.no Risk factors Males (%) Females (%) Total P-value

1 Educational status
Not educated 23 (33.8) 45 (66.2) 68

.000School level 40 (69) 18 (31.0) 58
College & above 28 (80) 7 (20) 35

2 Attitude towards disease
Positive 12 (63.2) 7 (36.8) 19

.082Negative 14 (40) 21 (60) 35
Neutral 65 (60.7) 42 (39.3) 107

3 Knowledge of diabetes
Yes 68 (60.2) 45 (39.8) 113

0.356No 22 (47.8) 24 (52.2) 46
Somewhat 1 (50) 1 (50) 2

4 Tobacco smoking
Yes 12 (100) 0 (0) 12

0.000No 58 (45.3) 70 (54.7) 128
Stopped smoking 21 (100) 0 (0) 21

5 Forgetfulness
Yes 12 (60) 8 (40) 20

0.916No 34 (54.8) 28 (45.2) 62
Sometimes 45 (57.0) 34 (43.0) 79

6 Medication side effects
Not present 58 (65.9) 30 (34.1) 88

0.015Sometimes 32 (47.1) 36 (52.9) 68
Always 1 (20) 4 (80.0) 5

7 Lack of access to clinic
Easily accessible 80 (62.0) 49 (38.0) 129

0.005
Difficult to access 11 (34.4) 21 (65.6) 32

8 Long waiting time at the clinic
Always 17 (37.8) 28 (62.2) 45

0.000Sometimes 42 (53.8) 36 (46.2) 78
Never 32 (84.2) 6 (15.8) 38

9 Communication problem with doctors
Always 7 (29.2) 17 (70.8) 24

0.000Sometimes 27 (44.3) 34 (55.7) 61
Never 57 (75.0) 19 (25.0) 76

10 Visit to clinic is depressing
Always 8 (44.4) 10 (55.6) 18

0.002Sometimes 24 (41.4) 34 (58.6) 58
Never 59 (69.4) 26 (30.6) 85
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Several studies found that patients with higher educational level 
might have higher compliance. [25] However, DiMatteo found 
that even highly educated patients may not understand their 
conditions or believe in the benefits of being compliant with their 
medication regimen. [26] A UK study group found that patients 
without formal educational qualifications had better compliance 
with cholesterol-lowering medication. [28] Our studies have 
shown that most of the uneducated participants with little or no 
knowledge of diabetes presented with non-compliance. 

In our study, people with a positive attitude were more likely 
to be compliant with their treatment, while those who had a 
negative or neutral view would have higher risk factors for non 
– compliance. Other studies have shown that patient’s worries 
about the treatment, believing that the disease is uncontrollable 
and religious belief might add to the likelihood that they are not 
compliant to therapy. [28-31]

A healthy relationship depends on patients’ trust in prescribers 
and empathy from the prescribers. Studies have found that 
compliance occurs when doctors are emotionally supportive, 
giving reassurance or respect, and treating patients as an equal 
partner. [32-34] Similarly, our study showed a high presence of 
risk factors associated with compliance like communication 
problems with the doctors and long waiting times in the clinic, 
which could impact the medication compliance.

Conclusion
The above evidence indicates that non-compliance is still 

commonplace in healthcare, and no substantial change occurred 
despite a large number of studies attempting to address and 
highlight the problem. Also, too few studies done systematically 
to quantify the impact of non-compliance on the health of 
elderly diabetic patients. More surveys on factors influencing 
compliance are needed, particularly in Saudi Arabia, which 
would be helpful to fill in the knowledge gap and contribute to 
formulating strategies at the individual and community level for 
countering non-compliance.

Recommendations
A felt need to provide comprehensive health education to the 
patients on the importance of knowing about the disease/ health 
disorder they have and also compliance with the treatment 
prescribed by the healthcare professionals to achieve the goal of 
a healthy body and mind. To make the patients aware of the risk 
factors associated with the non – compliance and to minimize it.

Limitations
There are some limitations in our study, such as small sample 
size, memory recall bias of the participants, and omission of 
informative referential studies in other databases or other 
languages. Also, a more comprehensive statistical analysis 
would have given a better outcome of the study. Since we 
have initiated a baseline study to characterize the risk factors 
associated with non – compliance of treatment among elderly 
diabetic patients, it would be an encouragement for further 
detailed studies in this research area.

Table 3: Association of attitude towards the disease with non-compliance variables of treatment. 
Attitudes towards the disease

Feel negative (%) Feel positive (%) Neutral feeling 
(%) Total P-value

1 Increase or decrease in the frequency of 
taking medications

Yes 1 (5) 20
0.017No 18 (24) 10 (13.3) 47 (62.7) 75

Sometimes 16 (24) 3 (4.6) 47 (71.2) 66

2 Do you stop your treatment when you 
feel fine

Yes 7 (30) 1 (4.3) 15 (65.2) 23
0.024No 24 (27.2) 8 (9.1) 56 (63.6) 88

Sometimes 4 (8) 10 (20) 36 (72) 50

3 Do you stop and start the treatment on 
your own

Yes 0 (0) 3 (10.7) 25 (89.3) 28
0.019No 23 (30.2) 8 (10.5) 45 (59.2) 76

Sometimes 12 (21.1) 8 (14) 37 (64.9) 57

4 Do you take medicine only when visiting 
the doctor

Yes 1 (20) 1 (20) 3 (60) 5
0.010No 27 (29.3) 5 (5.4) 60 (65.2) 92

Sometimes 7 (10.9) 13 (20.3) 44 (68.8) 64

Table 4: Association of knowledge of diabetes with non – compliance variables of treatment.
Knowledge of diabetes

Total P-value
Yes (%) No (%) Somewhat (%)

1 Do you increase or decrease the 
frequency of taking medicines

Yes 9 (24.3) 37
0.002No 4 (5.3) 19 (25.3) 42 (56) 75

Sometimes 5 (8.5) 21 (36.0) 33 (56) 59

2 Do you regularly visit your clinic for 
follow up

Yes 8 (9.8) 21 (25.6) 53 (64.6) 82
0.002No 6 (13.6) 26 (59.1) 12 (27.3) 44

Sometimes 4 (11.4) 11 (31.4) 20 (57.1) 35

3 Do you renew your prescription on 
time when the medicines get finished

Yes 13 (10.2) 40 (31.3) 75 (58.6) 128
0.009No 2 (12.5) 6 (37.5) 8 (50) 16

Sometimes 3 (17.7) 12 (70.6) 2 (11.8) 17
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