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Purpose: The purpose of the study was to measure the rate of non-compliance and the factors contributing to
non-compliance among the diabetic patients in the Al Hasa region of Saudi Arabia. Materials and Methods:
A cross-sectional survey was conducted in the Al Hasa region during the period of June 2010 to June 2011.
Random sampling was carried out for the selection of 535 diabetic patients from three chronic disease centers
in different parts of Al Hasa. The data were collected by means of interviewing questionnaires and file records.
Any patient who had been prescribed optimum treatment and was properly advised on diet and exercise for
his / her diabetes, but did not follow the medical advice, with Hb1AC of more than 7% at the time of interview,
was considered as non-compliant. Results: The overall prevalence of therapeutic non-compliance of the
participants was 67.9% (n = 318, 95% CI 63.59 — 72.02%). The non-compliance of males (69.34%) was higher
than females (65.45%, P = .003). The non-compliance among the urban participants was significantly higher
than (71.04 vs. 60.15%, P =.023) in the rural participants. There was a statistically significant difference in the
prevalence rate of non-compliance among the participants with different levels of education. Factors found
to be significantly associated with non-compliance on bi-variate analysis were: female gender (OR = 1.90,
CI =1.32-4.57),level of education (Illiteracy) (OR = 5.27, CI = 4.63 — 7.19), urban population (OR =5.22, CI=
3.65 — 8.22), irregularity of the follow-up (OR = 8.41, CI = 4.90 — 11.92), non-adherence to drug prescription
(OR =4.55, CI = 3.54 — 5.56), non-adherence to exercise regimen (OR = 5.55, CI = 4.2 6 — 6.), insulin (OR =
1.29, CI=.71 - 1.87), and insulin with oral Metformin (OR = 1.20, CI = .65 — 1.75). Conclusion: The findings
indicate that there is a high rate of non-compliance among the diabetes patients in the Al Hasa region of
Saudi Arabia and there is a definite need for improvement in the healthcare system, health education, and
training of diabetic patients.
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INTRODUCTION

Compliance in healthcare is defined as the extent to
which a patient’s behavior (in terms of taking medication,
executing the lifestyle changes, undergoing medical tests or
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keeping appointments with the physicians) coincides with
the healthcare provider’s recommendations for health and
medical advice.!"! Non-compliant patients are those whose
health-seeking or maintenance behaviors lack congruence
with the recommendations prescribed by a healthcare
provider.”

Patient non-compliance is a serious healthcare concern
that poses a great challenge to the successful delivery
of healthcare. This is widespread and has been reported
from all over the wotld. P! According to a study by the
New England Health Care Institute, one-third to one-
half of the American patients are non-compliant.”'Patient
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non-compliance is not only limited to the failure to take
medication , but also the failure to make lifestyle changes,
undergo tests or keep appointments with physicians. The
non-compliant patients especially with chronic diseases are
more prone to encountering serious difficulties.

The rate of non-compliance in patients with chronic
diseases in developed countries, on long-term treatment,
is on the order of 50%This could be even higher in
developing countries (WHO)P! One study showed that
while diabetic and cardiac patients who take medication
correctly have a 7% death rate; for those who are non-
compliant the death rate is 12%. In another study, the rate
of non-compliance ranged between 16.7 and 80% among
the patients suffering from tuberculosis, hypertension,
asthma, diabetes, epilepsy, and congestive cardiac failure.

A compliance study conducted in Saudi Arabia for those
on short-term medication found 67.8% compliance.
However, compliance of patients tend to decrease with
time being lower in patients on long-term medication than
in those on short-term medication. "Another study done
in Saudi Arabia found an overall 65.8% non-compliance
in patients suffering from hypertension.” The non-
compliance to long-term therapy severely compromises
the effectiveness of treatment and adversely affects the
patient's condition ."!

Non-compliance can be due to factors that are patient-
centered , therapy-related , or healthcare system —
related . The patient-centered factors can be demographic
(age, gender, educational level, and marital status)
and psychological (patients’ beliefs and motivation
towards the therapy, negative attitude , patient-prescriber
relationship,understanding of health issues , and patient's
knowledge).?The therapy-related factors include route
of medication, duration of treatment, complexity of
treatment, and the side effects of the medicines. The factors
associated with the healthcare system include availability,
accessibility, and the physician.

Diabetes Mellitus (DM), the most common endocrine
disease in the world, is a major global public health issue. '"
There has been an 8% increase in the prevalence of DM
in Saudi Arabia in the last 10 years and at present 25% of
the Saudi population is diabetic. ['*

To the best of our knowledge, there is little or no
information on the magnitude of non-compliance of the
diabetic patients in the Al Hasa region of Saudi Arabia. The
current study was undertaken to estimate the magnitude of
the problem of non-compliance and explore the factors
contributing to non-compliance of the diabetic patients
of Al Hasa.

MATERIALS AND METHODS

A cross-sectional study was conducted at three chronic
disease clinics, representing the different geographical areas
of Al Hasa, between June 2010 and June 2011. The three
chronic disease clinics were selected randomly from the
lists of chronic disease clinics in the Al Hasa region. The
study population included registered diabetic patients who
were attending these clinics and were getting medication on
a regular basis. Subjects with at least a one-year history of
diabetes, and who were on a fixed drug therapy for the last
six months, were selected for this study. The assumption
for sample size determination was 65% prevalence of
non-compliance (as observed by a study in Saudi Arabia),
a 95% confidence level with a deviation of * 4% from
true prevalence. The study population included all the
diabetic patients attending the chronic disease clinics of
all three health sectors of Al Hasa with about 25100 cases.
To calculate the representative sample, we used Epi Info
(version 6; November, 1993). With the assumption that
the non-compliance of patients with diabetes could be
between 65 and 69% , to achieve the confidence level of
95% we needed 535 persons with diabetes. A systematic
random sampling was done to select every third diabetic
patient from the appointment list of the selected chronic
disease clinics. The patients who had an appointment, but
did not attend the clinics on the day of the appointment
were approached to complete questionnaires . The study
sample was as per the population proportion to the size
(PPS) of the diabetic cases in Al Hasa; Mobarraz and
Faisaliya with 224 and 177 patients, respectively, belonged
to the urban area, while Omran with 134 patients belonged
to the rural area.

The data collected comprised age, sex, marital status,
educational level, presence of other chronic diseases,
duration of the DM, number of drugs taken for DM,
disease control status, regularity of taking the medication,
and regularity of follow-up. A trained nurse conducted
an interview using structured questionnaires. The
questionnaire included questions relating to their non-
compliance behaviors, the extent of information they
had about the medicine they were getting from a general
practitioner, and difficulty to comply with the treatment. A
five-point Likert type scale was used to measure the degree
of response to most of the questions .However, in some,
close- ended (yes or no) question types were used. The
questionnaires were prepared with the help of the head
of the diabetic clinic of the Al Hasa region.

The therapeutic outcome was considered in assessing
the compliance of the patient. A patient who had been
prescribed optimum treatment and had been given proper
advice on diet and exercise for his / her diabetes, but who
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did not follow the medical advice, and had Hb1AC of
more than 7%, at the time of interview, was considered
as non-compliant. Non-compliance was further assessed
using the patients' self-report on how they had been taking
their medication in the week preceding the interview and
their regular attendance at the clinic . Patients were asked
to recall if they had missed any doses of medication on a
day-to-day basis over a period of one week. The number
of tablets or injections missed was calculated based
on the prescribed dose. Patients who reported taking
less than 80% of their prescribed diabetes medicines
were considered as failing to adhere to the treatment.
Those patients who missed even a single appointment
were considered as non-adherent to the chronic disease
clinic appointment.”! Non-compliance to exetcise and
diet was assessed by the questionnaire as to whether the
respondents followed the GP’s advice on diet and exercise
(taking a 20-minute walk a day at least) or not. SPSS 13
versions were used for all statistical calculations. The
results were expressed as mean values = SD. For non-
parametrical distributions, the chi square test was used. A
P value of < 0.05 was considered significant.

RESULTS

A total of 468 patients participated in this study, while 67
refused, giving a response rate of 87.47%. Two-thirds of
the participants were from the urban area. The average age
of the participants was 58 years (SD * 11.64) and more
than half of them were females (58.8%). The majority of
the participants were uneducated (64.7%, n = 303). Most
were married (84.4%, n = 395).The median duration of
diabetes was 10 years (range four years — thirty-two years).
The sociodemographic characteristics of the participants
are summarized in Table 1.

Regarding the regularity of follow-up in the clinic only
7.9% (n = 37) of the participants had not missed any
appointmentin the last one year, while almost half of them
(49.4%)had missed an appointment once or twice, and
41% (n = 191) more than twice. More than 50% (n = 249)
of the participants did not attend the clinic on the day of
interview; 42.9% (n = 94) of them mentioned unavailability
of transport as the excuse for non- attendance, and
15.5% (n = 34) said they had forgotten , while 28.7%
(n = 63) of them considered it unnecessary as they were
taking medicine from other sources. More than half of
the participants (57.5%, n = 289) did not adhere to the
anti-diabetic medication as advised by the GP. The same
obtained in the advice on exercise, where 62.6% (n = 293)
did not follow the instructions given by the GP. However,
the instructions on diet were followed by 64.7% (n = 303)
of the participants.

Table 1: Demographic characteristics of the
study sample

Percentage No.

Gender

Male 41.2 193

Female 58.8 275
Geographic distribution

Rural 28.4 133

Urban 71.6 335
Duration of diabetes

1-5 years 20.3 95

6-10 years 29.9 140

11-15 years 24.4 114

16-20 years 18.8 88

>20 years 6.6 31
Educational level

llliterate 64.7 303

Primary 23.9 112

Secondary 9.6 45

College degree 1.7 8
Marital status

Married 72 337

Never married 16.2 76

Divorced 0.9 4

Widow 10.9 51
Associated chronic disease

None 541 253

Hypertension 429 201

Asthma 0.9 4

CHD 2. 10

Regarding the information received from the general
physician, most of the patients reported that they had
got enough information on ‘how to take the medicine’
(91%), ‘how long it would take to act’, (68.6%), and ‘how
long the medicine should be taken’ (69%), but this was
not true with the information regarding the side effects.
Sixty-one percent of the participants did not receive
any information on the side effects of the medicine
and 64% did not know what to do if there were any
side effects from the medicine. Most of the participants
(96%, n = 448) agreed that the attending physicians
completely understood their health problem on the day
of appointment, and 90% (n = 421) were comfortable
with the multiple drug prescriptions.

The overall prevalence of therapeutic non-compliance,
that is, Hb1Ac level of more than 7 with the optimum
treatment among the participants was 67.9 % (n = 318,
95% CI 63.59 —72.02%). The non-compliance of the males
(69.34%) was higher than that of the females (65.45%,
P = .003). The non-compliance in the urban participants
was significantly higher than (71.04 vs. 60.15%, P = .023)
in the rural participants. There was a statistically significant
difference in the prevalence rate of non-compliance among
the participants of different educational levels. It was
highest among the illiterates (72.6%, P = .001), falling as
the level of education rose. It was , 61.60% among those
with primary school education , 47.61% among those with
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secondary school education , and 45.83% in those educated
beyond high school. Patients who were regular on follow-
up had a significantly higher compliance rate than those
who were irregular (46.88% for those who never missed
an appointment, 35.53% for those who had missed an
appointment once or twice in a year, 26.40%for those who
had missed the appointment more than twice in a year and
18.19% for those who never attended the clinic, P = .039).
The non-compliance was higher among the patients who
did not follow the exercise regime than those who followed
it (66.66% vs. 54.67%, P = .012). However, this did not
hold for instructions on diet where non-compliance was
statistically insignificant [Table 2].

The non-compliance was least (48%, P = .003) with the
single drug regimen (Metformin) while it was highest
(79.31%, P = .003) among patients who wete on combined
oral and insulin treatment. The non-compliance was also
higher (79.03%, P = .003) in patients who were on insulin

therapy only. With regard to a multiple oral drug regime,
non-compliance was more among patients who were
on Metformin and Glibenclamide (66.66% Vs 61.29%,
P = .003) than those who were on Metformin and
Gliclazide [Table 2]. Physician related factors are
described in Table 3.

Factors found to be significantly associated with non-
compliance on bivariate analysis were: Male gender (OR =
1.90, CI =1.32-4.57), education level (literacy) (OR = 5.27,
CI = 4.63-7.19),urban population (OR = 5.22, CI = 3.65-
8.22), irregularity of follow up (OR = 8.41, CI = 4.90-11.92),
non- adherence to drug prescription (OR = 4.55, CI = 3.54-
5.506), non -adherence to instruction on exercise (OR = 5.55,
CI = 4.2 66.86), insulin (OR = 1.29, CI = .71-1.87), insulin
with oral antidiabetic (OR = 1.20, CI = .65-1.75).

Age, marital status, duration of diabetes, associated chronic
disease, and attendance on the day of appointment were

Table 2: Patients’ related factors associated with non compliance

Compliance % Non compliance % P
Geographic
Rural 39.85 60.15 .023
Urban 28.96 71.04
Gender
Male 28.49 71.50 .035
Female 34.54 64.46
Marital status
Married 33.53 66.47 .862
Never married 26.31 73.69
Divorced 25 75
Widow 51.61 48.39
Attendance on the day of appointment
Attended 31.48 68.52 774
Not attended 32.72 67.28
Forgot the appointment 28.57 71.43 .000
Non availability of transport 23.7 76.3
Did not think it necessary as he is taking medicine from other source 41.58 58.42
Education
llliterate 27.4 72.6 .001
Primary school 38.4 61.60
Secondary school 52.39 47.61
College graduate 0 100
Follow up in the clinic
Never missed an appointment 46.88 53.12 .039
Missed the appointment once or twice 35.53 64.47 .039
Missed the appointment more than twice 26.40 73.60 .039
Never attended the clinic 18.19(2) 81.81 (9) .039
Diet instruction
Patients who followed the diet instruction 64.66 64.78 .003
Patients who did not follow the diet instruction 35.34 35.22 .981
Exercise instruction
Patients who followed the exercise instructiuon 45.33 33.34 .012
Patients who did not follow the exercise instruction 54.67 66.66
Drug regimen
Metformin only 51.72 48.28 0.003
Glibenclamide only 38.09 61.90 0.003
Glazide only 21.43 78.57 0.003
Metformin+Glibenclamide 33.33 66.67 0.003
Metformin+Glaz 38.70 61.30 0.003
Insulin+Glazide or glibenclamide 20.98 79.02 0.003
Insulin Only 20.96 79.04 0.003
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Table 3: Physician’s related factors

Information received by the patient Compliant Non
% compliant
%
Information to the patient
How to use the ant diabetic medicine P=.023
Adequate 32.11 67.89
Little or none 25 75
How long the medicines take to act P=.008
Adequate 33.87 66.13
Little or none 25.49 74.51
Whether the medicine has any P=.008
untoward side effects”
Adequate 40.20 59.8
Little or none 27.63 72.36
What should do if you experience P=.009
the side effects”
Adequate 40.25 59.74
Little or none 28.02 71.98
Interaction with the patient
The physician completely P=.449
understands your health problem
when you saw him on the day of
appointment
Agree 31.02 68.98
Disagree 31.91 68.09
You feel comfortable when your
physician prescribe multiple P=.449
medicines for your diabetes
Agree 31.99 68.01
Disagree 31.91 68.09

not significantly associated with non-compliance. However,
non-compliance was significantly higher among the patients
who did not attend the clinic on the day of appointment,
because of unavailability of transport, than those who
forgot the appointment day, and those who thought it
unnecessary as they were taking medicine from other
sources (78.3, 76.3, and 58.42%, respectively, P = .000).
Patient—doctor interaction factors, such as, the patients'
perception of the physician’s understanding of their health
problems and the patients’ ease with the prescription of
multiple drugs, were not significantly associated with the
compliance rate.

DISCUSSION

The concept of detection and management of diabetes
mellitus at a primary health care center is strongly justified
and widely practiced in Saudi Arabia. However, the
control of diabetes is crucially dependent on the diabetic
patient's compliance to medical advice.”) Measuring the
compliance of diabetic patients is a complex issue."! Our
study explored therapeutic compliance and the factors
contributing to the non-compliance of diabetic patients
in the Al Hasa region of Saudi Arabia.

Non-compliance with medication was higher in our study
than the earlier finding in Uganda,! Palestine,' Hong

Kong," Mexico," and Saudi Arabia,'” where it was found
to be 28.9, 51.4, 59, 61, and 65% (average), respectively,
and lower than in India,”” where it was found to be 75%.
However, in the Uganda study, the median duration of
diabetes was four years (range one month to 38 years);
in the Palestine study non-compliance was divided in
two categories (51.4% poor compliance and 6.5% non-
compliance). In the Saudi study, the research was conducted
at only one PHC and the non-compliance was divided into
different categories, such as, non-compliance to drugs (20%
P =0.03; OR = 14.93; 95% CI = 2.862 — 2.516), non-
compliance to lifestyle modification (60%, P = 0.010), and
non-compliance to appointments (25%, P = 0.01; OR =
3.16;95% CI = 1.41 — 0.80). In our study, we measured the
therapeutic non-compliance of the study population, which
consisted of compliance with medication, appointments,
and lifestyle changes.

There was a significant rural-urban difference in the
non-compliance rate among the diabetic patients in our
study. The non-compliance in the urban population was
significantly higher than the rural population (71.04 vs.
60.15%, P =.023). The same finding has been documented
in the Palestine study where the non-compliance among
urban diabetic patients was higher than among the rural
patients (8.2 vs. 6.2%, P =.003).!")'This difference may be
due to various lifestyles. Urban residents tend to be more
sedentary with relatively poor dietary habits as compared
to the rural population .

In our study, females were significantly more compliant
(34.55 vs. 30.66%, P = .003). This was true of other
researches conducted in vatious parts of the world.”"*
However, some studies have suggested the contrary,
indicating that males were more compliant.”'In addition,
there are a few studies which found no relationship between
gender and non-compliance.** This difference may be
due to geographical variation in their education, and social
factors.

In our study ,higher educational levels of patients
were found to be significantly associated with a higher
compliance rate of the patients,. Several studies have
found the same results,?? while some studies have found
no such association.’ A study conducted in the UK has
shown that patients with a lower level of education have
better compliance.***! It may be presumed that patients
with a lower educational level may have more trust in
the physician’s advice. However, these results show that
education may not be a good predictor of therapeutic
compliance.

Irregularity of follow-up was an important factor in
non-compliance in our study. The most important
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causes of non-compliance with clinic appointmenst
were the non -availability of transport, followed by
forgetfulness. Forgetfulness has been widely published
as an important cause of irregularity of follow-upt**”
It is worth mentioning here that the rural as well as the
urban areas of the Al Hasa region lack good transport
facilities. Besides, owing to socio-cultural factors females
cannot go out on their own to a health care center.

Patient physician relationship in our study has emerged
as an important factor affecting patients’ compliance.
Compliance was fairly high among those patients who
had adequate information on the dose, duration of
action, and side effects of the anti-diabetic medicines.
Those patients who did not get adequate information
on what to do in the event of their missing a dose , or if
they experienced any side effects of the medicine, were
more non-compliant. Those patients who agreed that the
physician completely understood their health problem
when they saw them on the day of appointment were
also more compliant. Numerous researches involving
various diseases have evaluated the effect of the patient—
physician relationship on patients’ compliance, and
has found it to be another strong factor in favour of
patient compliance.”* Compliance to treatment advice
was good when the physicians were supportive, supplied
vital information, and listened patiently to patients.P

The increased rate of therapeutic non-compliance
in our study resulting from the multi-drug regimen
(Metformin + Sulfonylurea) and insulin injection
was consistent with the previous study, which found
that only 13% of the diabetic patients who were on
Metformin + Sulfonylurea adhered to the regimen,
as compared to those on a single drug regimen with
Metformin (31%).P" The high non-compliance rate
among the patients taking insulin agrees with other
studies in which researchers found 29P%and 37%"
adherence to the medication in the study population.
Non-adherence to insulin therapy in our study could
be attributed to a wrong technique in injecting insulin
or unavailability of someone at home to administer
the injection.PThe results of the dietary and exercise
compliance in our study showed that patients were
more compliant to dietary directions than instructions
on exercise (64.66 vs. 45.33%). However, the rate of
compliance to diet was better than in the study done
in Alexandria, Egypt, where it was found to be 58.8%
However, the rate of compliance to the exercise regime
was poorer than in the Egyptian study (51.7%).2"1'This
difference in results may be due to the "easier-to-follow"
diet instructions, especially for females who seem to be
more sedentary in Saudi Arabia than in Egypt, because
of cultural constraints.

CONCLUSION

The result of this study showed that the rate of
noncompliance of diabetic patients in the Al Hasa
region was high. The main reasons for this were non-
adherence to the anti-diabetic treatment, the appointment
schedule, and the exercise and diet regimen. The level of
education also played an important role in adherence to
medical advice. The majority of patients who could not
see the doctor on the day of appointment mentioned
unavailability of transport and forgetfulness as the main
reasons. This reveals that there is the need to establish
some sort of system by which contact can be made with
those patients who have difficulty in attending clinics and
medication delivered to them on time. The PHC should
have dietitian or diabetic counsellor who will give sustained
encouragement and a one-to-one guidance on diet and
exercise. Physician—patient relationship as well as patient’s
knowledge of diabetes should be improved through proper
educational and training programs.
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