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Abstract

Medication adherence is defined by the World Health Organization (WHO) as
"the degree to which the person’s behavior corresponds with the agreed
recommendations from a health care provider, Adherence to therapies is a primary
determinant of treatment success. The aim of the current study to compute the level
of medication adherence in hospitalized and non-hospitalized patients in order to
compare between them and demonstrate the effect of non-adherence on
hospitalization rate. Sixty patients were participating in the current study (30
hospitalized, 30 non hospitalized) with age > 18 years old, using morisky
questionnaire and general questionnaire to collect information that relate to the
patient lifestyle, diet, age, sex etc. It was found that 60% of hospitalized patients
involved in the study had low adherents, 26.6% medium and only 13.3% were high
adherents compared to non-hospitalized with 33.3% being high adherents, 33.3%
low and medium adherents, and the direct relationship between decreased
adherence and increased hospitalization rates, also noticed the effects of age,
complexity of treatment, patient- provider interactions and unwanted side effects of
medications on the rates of adherence. The study found that low adherence was
higher in hospitalized patients; the rate of high adherence was increased in non-
hospitalized patients. Adherence to prescriptions is linked to age, patients' beliefs,

education about their health, their trust in health care workers.
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Introduction

A rise in plasma blood glucose is a clinical illness known as diabetic mellitus
(DM). Among its numerous causes, type 1 or type 2 diabetes are the most frequent
ones. T2DM has a more insidious beginning in which there is a functional insulin
deficit brought on by an imbalance between insulin levels and insulin sensitivity.
Although it is multifaceted, age and fat are the two main causes of insulin
resistance (1). Polyuria, which frequently occurs at night, polydipsia, polyphagia,
blurred vision, numbness or tingling in the hands or feet, extreme fatigue, slowly
healing wounds, and an increased risk of infections were among the symptoms of
diabetic mellitus. Hyperglycemia is a complication of diabetes that can lead to both
acute and chronic complications. Acutely, severe symptoms, metabolic
decompensating, and hospitalization may arise from elevated glucose and
insufficient insulin. Diabetes-specific 'micro- vascular' complications affecting the
kidneys (nephropathy), feet (neuropathy), and eyes (retinopathy) are brought on by
chronic hyperglycemia (2).

A variety of therapies are necessary for the effective management of DM due
to the disease's complex physiology and treatment. Patient involvement and
diabetic education are essential to management. Patients who can control their diet
(restrictions on carbohydrates and total calories), exercise frequently (above 150
minutes per week), and self-monitor their blood sugar levels will fare better. In
order to avoid unintended consequences, treatment must frequently last a lifetime.
Maintaining glucose levels between 90 to 130 mg/dL and a HbAlc of less than 7%
is the ideal range. Although glucose control is essential, overly strict management
might result in hypoglycemia, which can have dangerous or lethal consequences

[26]. First-line therapy for T2DM patients includes food and lifestyle change



guidance. If glycaemic objectives are not met as a result, or if a patient has a high
HbA1c and significant symptomatic hyperglycemia at diagnosis, oral anti-diabetic
medications are typically administered. Nonetheless, in several nations, the
protocol calls for starting medication as soon as diabetes is diagnosed (3.,4,5,6).
The most widely utilized classes of oral antidiabetic medications to treat type 2
diabetes are four well-established ones. These consist of alpha-glucosidase
inhibitors, metformin, thiazolidinediones, insulin secretagogues, sulfonylureas, and
biguanides. Three new medicines that target endogenous regulators of glucose

homeostasis are pramlintide, exenatide, and sitagliptin (3).

The degree to which people take their drugs as directed by their medical
professionals i1s known as adherence to a medication regimen. Adherence was
meant to replace the idea of patients as people who only followed instructions, and
it assumes the patient agrees with the recommendations (7). The percentage of a
patient's recommended medicine dosages actually taken over a given period of
time is typically used to calculate the patient's rate of adherence. The term
"adherence" has been further defined by some researchers to encompass
information on dosage compliance (taking the recommended number of pills daily)
and dose timing (taking pills within a designated period). Patients with acute
disorders tend to adhere to treatment plans more frequently than those with chronic
ailments; patients with chronic conditions, on the other hand, have surprisingly low
persistence rates, which peak after the first six months of therapy (8, 9). Physicians
have a low ability to identify no adherence, and efforts to increase adherence have
yielded inconsistent outcomes. Additionally, effective solutions are typically very
expensive and complex (9, 10, 11, and 12). Medication adherence is the primary
cause of disease progression, mortality, and rising health care expenses (11). Non
adherence to medications can be intentional or non-intentional. Methods to

measure adherence illustrates in table 1 (13).



Test

Direct methods
Directly observed therapy

Measurement of the level of medicine
or metabolite in blood

Measurement of the biologic marker
in blood

Indirect methods

Patient questionnaires, patient
self-reports

Pill counts

Rates of prescription refills

Assessment of the patient’s clinical
response

Electronic medication monitors

Measurement of physiologic markers
(e.g., heart rate in patients taking
beta-blockers)

Patient diaries

When the patient is a child, question-
naire for caregiver or teacher

Advantages

Most accurate

Objective

Objective; in clinical trials, can also
be used to measure placebo

Simple; inexpensive; the most useful
method in the clinical setting

Objective, quantifiable, and easy to
perform

Objective; easy to obtain data

Simple; generally easy to perform

Precise; results are easily quantified;
tracks patterns of taking
medication

Often easy to perform

Help to correct for poor recall

Simple; objective

Disadvantages

Patients can hide pills in the mouth
and then discard them; impracti-
cal for routine use

Variations in metabolism and “white-
coat adherence” can give a false
impression of adherence; ex-
pensive

Requires expensive quantitative as-
says and collection of bodily fluids

Susceptible to error with increases in
time between visits; results are
easily distorted by the patient

Data easily altered by the patient
(e.g., pill dumping)
A prescription refill is not equivalent

to ingestion of medication; re-
quires a closed pharmacy system

Factors other than medication adher-
ence can affect clinical response

Expensive; requires return visits and
downloading data from medica-
tion vials

Marker may be absent for other rea-
sons (e.g., increased metabol-
ism, poor absorption, lack of
response)

Easily altered by the patient

Susceptible to distortion

Table 1: Method to measure adherence

The validated Morisky Medication Adherence Scale-8 (MMAS-8)

questionnaire is a useful instrument for assessing non-adherence in a range of

patient demographics. The MMAS-8 scale is a low-cost, easy, self-reported

instrument for evaluating chronic medication adherence that is especially made to

make it easier to identify obstacles to anti-diabetic medication adherence in real-

time, which is crucial in clinical practice. The MMAS-8 is self-report questionnaire




with 8 questions (items) whose wording of the questions/items are formulated to

avoid answering "yes" to questions regardless of their content (14).
Subjects and Methods:

Sixty Adult-patient with T2DM male and female (age > 18 years old) with
conventional treatment of oral anti-diabetic-treatment were enrolled randomly as
samples in current study. Thirty patients were “hospitalization patients” taken from
Al-Kadhimain teaching hospital Baghdad/ Iraq, between "January 2024 to March
2024". Another Thirty were ‘“non-hospitalization patients” taken from random
Pharmacies in Baghdad. They were treated according to clinical practice guidelines
“conventional treatment of oral anti-diabetic treatment” and disease severity under
supervision of consultant internists. Pregnant and nursing mothers were excluded.
The Questionnaire (1) to determine general health and medication information
about the patient then the results calculated by finding the percentage of each
question involved. Questionnaire (2) MMAS-8 for rates of adherence was used.
Items 1 through 7 have response choices "yes" or "no" whereas item 8 has 5-point
Likert response choices. Each—no" response is rated as "1" and each "yes" is rated
as "0" except for item 5, in which each response "yes" is rated as "1" and each "no"
1s rated as "0". For item 8, if patient chooses response "0", the score is "1" and if
they choose response "4", the score is “0”. Responses “1, 2, 3” are respectively
rated as “0.25, 0.75, 0.75”. Total MMAS-8 scores can range from 0 to 8 and have
been categorized into three levels of adherence: high adherence (score = 8),

medium adherence (score of 6 to <8), and low adherence (score< 6) (14).



Questionnaire (1)

L 15 years or more

1. Patient name:
2. Age:
3 Sex: |:| Male |:| Female
4. How long have you been diagnosed with DM?
[l Lessthans vears 0 s-10 years 10-15 years
5. Is DM an inherited disease in your family? “Family history”
U Yes U No
6. Do you eat healthy or fat-rich meals?
[l Healthy (Regular diet with low | Fat rich meals
sugar/carbohydrates)
7. Rate your physical activity
[ Low [ Moderate O High
8. Do yvou often check your blood glucose level?
U Yes U No
9. If answer (ves), in which test?
(] Fasting blood sugar test | Random blood sugar test [ HbAlc test
10. How often do you communicate with your doctor about your medication and health?
| Each month [ Each3 months [ Each 6 months
11. Do you use any drugs for your DM?
U Yes U No
12. How many drugs do vou take?
L One Two [ Combination
13. Which drug is use?
[ Metformin (biguanide) Glucagon-like peptide 1 (] a-glucosidase ihibitors
[ Sulfonylureas rle)ceptor agonists (GLP- [ Meglitinides
[ Thiazolidinediones ) [ Bile acid sequestrants
(TZDs) Sodium-glucose —
_ cotransporter 2 L Amylin analog
L Dipeptidyl peptidase 4 mnhibitors (SGLT-2)

inhibitors (DPP-4)



14. Does the medication that you are currently taking is the same one you took when you discovered your

disease?
L Yes U No
15. Do you take your medication at the scheduled time?
L Yes Ll No
16. When you feel bad, have you ever discontinued taking your medication?
L Yes U No
17. Have you ever forgotten to take your medication?
L Yes L No
18. When vou feel better do you sometimes stop taking your medication?
[ Yes Ll No
19. Sometimes if you feel worse when you take the medication do you stop taking it?
[ Yes Ll No
20. I take my medication only when I am sick
U Yes Ll No

21. In the LAST WEEK, HOW MANY TIMES did you fail to take your prescribed dose?

[ Never L 12 times | 35 times | 6-10 times | > 10 times
22.  Has your doctor ever prescribed insulin to you?
[ Yes U No

23. Do vou tell your doctor or your pharmacist about the drug's problems?

[ Yes L Neo

24. Have you ever lost your consciousness because of low blood sugar? “hypoglycemia”

L Yes L No

25.  Have vou ever been admitted to the hospital? And why? Answer Only for outpatients

Ll Yes L No

26. Are you aware that DM is a chronic condition and may cause several serious conditions for body organs?
But these complications happen to a lesser extent if you take vour medication as scheduled.

L Yes, I'm aware U No, I didn’t know



Questions Yes No

1. Do you sometimes forget to take your medication?

2. People sometimes miss taking their medications for
reasons other than forgetting. Over the past 2 weeks, were

there any days when you did not take your medication?

3. Have you ever cut back or stopped taking your
medication without telling your doctor because you felt

worse when you took it?

4. When you travel or leave home, do you sometimes

forget to bring your medication?

5. Did you take all your medication yesterday?

6. When you feel like your symptoms are under control,

do you sometimes stop taking your medication?

7. Taking medication every day is a real inconvenience for
some people. Do you ever feel hassled about sticking to

your treatment plan?

8. How often do you have difficulty remembering to take all your medication?
Never/rarely

Once in a while

Sometimes

Usually

All the time

Table (2): MMAS-8 questionnaire




Results

Table 3: the results of Questionnaire 1

Out patients In patients
Gender in % Female 40% 36.6%
Male 60% 63.3%
Mean age 47.4 59.8
Yes 70% 66.6%
Is DM inherited in your family?
No 30% 33.3%
Fasting blood 30.6% 29.8%
sugar test
Random blood 24 .47 19.2%
What test do you use to check your sugar test
2?
tood glucana leyel? HBAIC test 34.6% 25.5%
| don’t check my 10.2% 25.5%
blood sugar levels
Each month 6.6% 0%
How often do you communicate with 30% 10%
your doctor about your medication and Each 3 months - -
?
Baa Each 6 months or 63.3% 90%
more
One 20% 13.8%
How many drugs for DM do you take? Two 17.1% 24.1%
Combination 62.8% 62.1%
Metformin 41.7% 44 8%
Sulfonylureas 20.8% 36.2%
TZDs 5.9% 0%
Which drug do you use?
DPP-4 14.9% 13.8%
SGLY-2 16.4% 3.5%
Others 0% 1.7%
Is the medications you are taking now Yes 23.3% 36.6%
is the same one that you took when you
discovered your diagnosis? No 76.6% 63.3%
Do you take your medication at the Yes 90% 70%
scheduled time?
No 10% 30%




Yes 20% 33.3%
When you feel bad have you ever
discontinued taking your medication? No 80% 66.6%
Yes 33.3% 76.6%
Have you ever forgot to take your
medication? No 66.6% 23.2%
Yes 20% 63.3%
When you feel better do you stop taking
your medication? No 80% 36.6%
Yes 20% 36.6%
If you feel worse when you take your
medication do you stop taking it? No 80% 63.3%
= Yes 13.3% 46.6%
| take my medications only when I'm
sick? No 86.6% 53.3%
Never 76.6% 63.3%
1-2 times 20% 10%
In the last weeks how many times you 3-5 times 0% 20%
failed to take your medications?
6-10 times 0% 6.6%
More than 10 3.3% 0%
times
Yes 407% 86.6%
Have your doctor ever prescribed
insulin to you? No 60% 13.3%
Yes 83.3% 73.3%
Do you tell your doctor or pharmacist
about drugs problems? No 16.6% 26.6%
Have you ever lost consciousness Yes 33.3% 43.3%
because of low blood sugar?
(hypoglycemia) No 66.6% 56.6%
Yes 40%
Have you ever been admitted to
hospital? No 60%
Are you aware that DM is a chronic Yes 100% 83.3%
condition that have several serious
complications? No 0% 16.6%
diet
70.00%
63.30%
60.00%
50% 50%
50.00%
40.00% 36.60%
30.00%
20.00%
10.00%
0.00%

Healthy Unhealthy

m hospitalization patient m nonhospitalization patients

Figure 1: results of diet for hospitalization & non-hospitalization patient



80.00%

physical activity
60.00%
40.00%
low moderate high

M hospitalization patient M non-hospitalization patient

Figure 2: results of physical activity for hospitalization & non-hospitalization
patients

Medication Adherence

60%

B hospitalization patient B non-hospitalization patient

LOw MODERATE HIGH

33.30%
33.30%

26.70%
33.30%

13.30%

Figure 3: classification of adherence MMAS-8 score

Discussion

In order to achieve therapeutic goals, medication adherence is a crucial
aspect of patient care. The main cause of patients not receiving the full range of
health advantages that medications might offer is poor adherence. Dr Derek Yach,
Executive Director, non-communicable Diseases and Mental Health, World Health
Organization, stated that it wastes health care resources, results in medical and
psychosocial complications of disease, lowers patients' quality of life, and
increases the risk of drug resistance. When combined, these immediate effects

make it more difficult for health care systems to meet global population health



targets (15). In the current study though using morisky scale it was found that 60%
of patients who are hospitalized had low adherence while in non-hospitalization
patients 33.3% were low adherents, 33.3% non-hospitalization patients with high
adherence level were compared to 13.3% in hospitalized individuals, the direct
relationship between decreased adherence and increased hospitalization rate can be
noticed and this agree with the retrospective observational study that done by
Pednekar., et al (16). Also, the age may have effects, it was found that the mean
age for hospitalized patients were 59.8, while in non-hospitalization patients were
47.4, this could be explained by the fact that increased age causes increase rates of
forgetfulness (917). Since 76.6% of hospitalized patients have forget to take their

medication in some occasions while 33.3% in non-hospitalization patients.

Another interesting result is increased the number of drugs that should be
taking could reduce the level of patient adherence 86.2% of hospitalized patients
were using two drugs and combinations of several drugs ,also the fact that most of
patients involved in the current study were diagnosed with other chronic diseases
like hypertension, hypothyroidism, HF that requires taking additional medications,
Patients with T2DM will likely need to take medication for the rest of their lives,
and the complexity of their regimen will likely grow as a result of the chronic,
progressive nature of the disease. The treatment that has been given has become
more complex during the past 20 years as knowledge of the illness has constantly
grown (18). In the current study it was found that 43.3% of in patients suffered
from hypoglycemia caused them to lose consciousness also explain the fact that
36.6% have discontinued taking their medication when they felt worse, while in
non-hospitalization patients 33.3% suffered from hypoglycemia and 20%
discontinued taking their medication. This result can be explained by non-
adherence could also be due to adverse events associated with medications. The
majority of patients with T2DM are overweight or obese at diagnosis, and some of

the current therapeutic options are associated with weight gain and hypoglycemia.



When thinking about long-term therapy, it is crucial to think about such tolerability
difficulties. In an analysis of data from 2,074 T2DM patients in the USA between
2006 and 2008 who were taking more than one OHA but not insulin, the majority
(71.7%) reported having at least one tolerability problem in the previous two
weeks (hypoglycemia, constipation/diarrhea, headaches, weight gain, and water
retention), and 49.7% reported having more than two problems. There was a strong
correlation between the quantity of tolerability problems and the probability of
non-adherence [19]. It has also been demonstrated that interactions between
diabetic patients and their medical professionals affect medication adherence.
Research has indicated that enhanced communication between patients and
healthcare professionals can alleviate patient discomfort and increase adherence
and glycemic control. Patients who receive more information about treatment
options and decisions are also more likely to adhere to their prescribed regimen
(20). This explained the result of the current study since 90% of hospitalized
patients communicate with their doctors every 6 months or more while in non-

hospitalization patients 30% communicate with their doctors every 3 months.

Physical activity has a great effect on controlling diabetes, 73.3% of
hospitalized patients were low physical activity while 43.3% of non-hospitalization
patients have low physical activity demonstrates the effect of activity on
hospitalizations rate in a large-scale short study, Low-volume physical exercise,
defined as 15 minutes per day or 90 minutes per week, was associated with a 14%
lower risk of all-cause mortality and a 3-year improvement in life expectancy (21).
It is crucial to remember that low to moderate-intensity daily physical activity
should be regarded as an alternative and supportive exercise therapy regimen for
diabetics, in addition to moderate-to-vigorous physical activity (22).The effects of
health and unhealthy diet appears clearly in the present study since it was found
that among hospitalized patients 63% were on unhealthy diet compared to 50% in

non-hospitals patients. Numerous studies, such as the Diabetes Prevention Program



(DPP), provide the strongest evidence for the prevention of T2DM. The DPP
showed that a rigorous lifestyle intervention that led to weight loss might, over the
course of three years, cut the incidence of T2DM in persons who were overweight
or obese and had impaired glucose tolerance by 58% (25). A sustained decrease in
the rate of conversion to T2DM has been observed in the follow-up of three large
studies involving lifestyle interventions for the prevention of diabetes: the Da Qing
Diabetes Prevention Study (23) showed a 43% reduction at 20 years; the Finnish
Diabetes Prevention Study (DPS)(24) showed a 43% reduction at 7 years; and the
U.S. Diabetes Prevention Program Outcomes Study (DPPOS) showed a 27%
reduction at 15 years and a 34% reduction at 10 years (25).

Conclusion

Low adherence was higher in hospitalized patients; the rate of high adherence was
increased in non-hospitalized patients. Adherence to prescriptions is linked to age,
patients' beliefs, education about their health, their trust in health care workers. The
complexity of prescriptions may make it even difficult for the patients to commit to
their medications especially when the majority of them have other chronic diseases
requiring daily medications. Also increases the rate of hospitalization was related

to low physical activity and unhealthy diet.
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