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ABSTRACT

Saglam, N. (2019). Impact of a Pharmaceutical Care Program and Evaluation of the
Quality of Life in Type 2 Diabetic Patients at a Nursing Home Setting. Yeditepe
University, Institute of Health Sciences, Department of Clinical Pharmacy, MSc

Thesis, Istanbul.

The aim of this study was to evaluate the effect of pharmaceutical care services provided
by the pharmacist to patients with type 2 diabetes residing at a nursing home as well as to
assess diabetes-related quality of life of the patients. The patients with type 2 diabetes
residing at the who have been prescribed at least one antidiabetic drug one month prior to
the commencement of the pharmaceutical care program were first informed about the
study and those who agreed to participate in the study (n=39) were included. During this
longitudinal study, patients’ data was collected and a patient record was created at the
first interview; also, quality of life of the patients was assessed at the first interview. Drug
knowledge level and patients’ adherence to therapy were assessed at the initial and at the
final interview. During the 3-months pharmaceutical care period, the pharmacist provided
the patients oral and written education every 15 days. Written education included
provision of patient education brochures that were prepared specifically about the drugs
each patient was taking for diabetes. The significance of the difference between the initial
and the final measures of the continuous variables such as HbA 1c, fasting blood glucose,
systolic and diastolic blood pressure was tested by paired-samples T-test, while Chi-
square test (McNemar) was used for the categorical variables. The pharmaceutical care
program showed positive results such as a significant decrease in HBA1C levels (p
<0.05), an increase in adherence scores (p <0.01) and an increase in medication
knowledge scores (p <0.001); and diabetes-related quality of life was found to be
correlated with the presence of social support, absence of severe hyperglycaemia or
hypoglycaemia, absence of retinopathy, nephropathy and cardiovascular disease.

Moreover, the age of patient’s has been shown to associated with their quality of life.

Keywords: type 2 diabetes; pharmacist; education; drug information; drug adherence;

quality of life; pharmaceutical care
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OZET

Saglam, N. (2019). Huzurevindeki Tip 2 Diyabet Hastalarinda Farmasotik Bakimin
Etkisi ve Yasam Kalitesi Degerlendirmesi. Yeditepe Universitesi, Saghk Bilimleri

Enstitiisii, Klinik Eczacihk Ab.D., Yiiksek Lisans Tezi, istanbul.

Calismanin amaci, huzurevinde kalmakta olan tip 2 diyabet hastalarina eczaci tarafindan
verilen farmasotik bakim hizmetlerinin etkisinin degerlendirilmesi ve hastalarin
diyabetle-iliskili yagam kalitelerinin belirlenmesidir. Bu ¢alisma Dariilaceze Kayisdagi
Tesisi’nde bakim goérmekte olan ve ¢alisma hakkinda bilgilendirildikten sonra ¢alismaya
katilmay1 kabul eden, en az bir aydir, bir veya daha ¢ok sayida antidiyabetik ilag
kullanmakta olan 39 tip 2 diyabet hastasin1 (n=39) kapsamaktadir. Prospektif tasarimdaki
calismamizda, ilk goriismede hastalardan alinan bilgiler dogrultusunda hasta profili kaydi
olusturulmus, hastalarin yasam kalitesi, ilag¢ bilgi diizeyleri 6l¢iilmiis, ila¢ uyuncu ¢alisma
basinda ve sonunda Morisky Uyum Olgegi ile belirlenmis ve hastanin ilag bakim
ihtiyaclar1 degerlendirilmistir. Ayrica, hastalara toplam 3 ay boyunca her 15 giinde bir
eczaci tarafindan s6zlii ve yazili hasta egitimi verildi. Bu dénemde, her hastanin diyabet
icin aldig1 ilaca 6zel hazirlanan hasta egitim brosiirleri kullanildi. HbAlc, aglik kan
glukozu, sistolik ve diyastolik kan basinci gibi siirekli degiskenlerin baslangi¢ ve son
Olgtimleri arasindaki farkin Onemi, eslestirilmis Ornekler T-testi ile test edilirken,
kategorik degiskenler i¢in Ki-kare testi (McNemar) kullanilmistir. Bu ¢aligmada yapilan
farmasotik bakim programi, HbAlc ortalamasindaki anlamli diisiis (p<0.05), uyung
skorlarinda (p <0.01) ve ilag bilgisi skorlarinda yiikselme (p <0.001) ile belirlenen olumlu
sonuglar gosterdigi i¢in klinik sonucu iyilestirmede etkili olmustur. Diyabetle iliskili
yasam kalitesinin, ila¢ kullanimi ile ilgili sosyal destek varligi, yardim gerektiren ciddi
hiperglisemi veya hipoglisemi ataklar1 yasama durumu, retinopati, nefropati ve
kardiyovaskiiler hastalik varligi ile iligkili oldugu ortaya konmustur. Ayrica, hastanin

yasinin da yasam kalitesiyle iligkili oldugu gosterilmistir.

Anahtar Sozciikler: tip 2 diyabet; eczaci, egitim; ilag bilgisi, ilag uyuncu; yasam kalitesi,

farmasotik bakim
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1. INTRODUCTION and AIM

Diabetes is a chronic, serious health problem. Diabetes, often makes people unable

to perform normal functions in their middle ages and reduces their quality of life'.

Due to this nature of the disease, patients should be trained to prevent the
development of acute complications and to reduce the risk of long-term complications;
therefore, they should be provided with the skills to perform diabetes-related self-care.
The role of the pharmacist in diabetes care is highlighted in many sources 2. In patients
receiving insulin and oral antidiabetic therapy, drug use errors and drug-related problems
also affect metabolic parameters negatively. >Therefore, diabetes education is an

important part of diabetes care.

The necessity for and the benefits of pharmacists in the diabetes care team, and
methods that are provided by national and regional organizations are mentioned in various

sources.*

Routine pharmaceutical services are also provided to residents of nursing homes
in countries such as the United Kingdom and USA, where patient-oriented pharmacy care
services are developed °. The main purpose of the pharmacy services in nursing homes is
to dispense prescribed medications to the patient and to ensure their safe and effective
use. Medication is the treatment of choice in nursing homes for the maintenance or
improvement of the health status of residents . If the drug treatment is not applied
properly, or not closely monitored, the drug effects are not controlled, and the risk of
drug-related damage would increase. Pharmacists working in nursing homes contribute

to the prevention of such damages and to improve the health status of residents.

The aim of this study was to evaluate the effect of pharmaceutical care services
given by the pharmacist to patients with type 2 diabetes who have been prescribed at least
one antidiabetic drug for at least one month, who have agreed to participate in the study,

residing at a nursing home. Also, the quality of life of patients were evaluated.



2. LITERATURE REVIEW

2.1. Diabetes mellitus

2.1.1. Definition

Diabetes mellitus is a chronic disease that occurs when the pancreas is no longer

able to make insulin, or when the body cannot make good use of the insulin it produces.

Insulin is a hormone made by the pancreas that acts like a key to let glucose from
the food we eat pass from the blood stream into the cells in the body to produce energy.
All carbohydrate foods are broken down into glucose in the blood. Insulin helps glucose

get into the cells .

Not being able to produce insulin or use it effectively leads to raised glucose levels
in the blood (known as hyperglycaemia that is defined as a plasma glucose level > 140
mg/dL 2 h after the ingestion of food. Long-term high glucose levels are associated with
damage to the body and failure of various organs and tissues 8. As a consequence of this,
various organs and tissues are seriously damaged. In particular, in the case of type 2
diabetes, the body does not use insulin properly. This means that it has insulin resistance.
At first, the pancreas produces extra insulin to compensate for it. However, after a while,
it cannot maintain and produce sufficient insulin to keep the blood glucose at normal

levels °.

Table 2.1 show the characteristics of different types of diabetes.



Table 2.1. Characteristics of the Common Types of Diabetes °

Features of the General Types of Diabetes

Type 1 Type 2
Age Childhood Pubertal
Onset Acute; severe Mild-severe; often insidious
Insulin secretion Very low Changeable
Insulin sensitivity Normal Declined
Insulin dependence Permanent Temporary; may occur later

African Americans,

Racial/ethnic groups at All (low in Hispanics,
increased risk Asians) Asian/Pacific Islanders, Native
Americans
Genetics Polygenic Polygenic
Rate among those with diabetes 80% 10%-20%
Association with obesity No Strong
Acanthosis nigricans No Yes
Autoimmune etiology Yes No

In the case of type 1 diabetes, the body cannot produce enough insulin. Thus, daily
injections of insulin are necessary. Type 1 diabetes is often characterized during
childhood, adolescent or early adulthood and it can be diagnosed at a rate of 1 in every

600 cases '°.

Type 2 diabetes is often seen in adulthood. But, the increase in the incidence of
childhood obesity and the concomitant resistance to insulin may increase the number of
children diagnosed with type 2 diabetes throughout the world !'. In order to reduce
morbidity, mortality and improve the long-term quality of life of patients diagnosed with

type 2 diabetes mellitus (T2DM) !? suitable medication management aimed at glycemic

3



control, hypertension and lipid management is important. Decrease in blood glucose
levels is mainly maintained by a decrease in food intake, increased physical activity and

ultimately oral drugs and/or insulin.

2.1.2. Diagnosis

Diabetes is often diagnosed in accordance with plasma glucose criteria, either the
fasting plasma glucose (FPG) or the 2-h plasma glucose (2-h PG) value after a 75-g oral
glucose tolerance test (OGTT).! In recent, International Expert Committee has been

suffixed the A1C (threshold >6.5%) as a third diagnostic option. '3

Table 2.2 shows the diagnosis criteria for diabetes.

Table 2.2. Diagnosis of Diabetes: Diagnostic Tests and Glucose Values '3

Diagnostic Test Standard Pre-diabetes Diabetes
Hemoglobin Alc (Alc)? <5.7% 5.7-6.4% >6.5%
Fasting plasma glucose® <100 mg/dL 100-125 mg/dL >126 mg/dL
Random plasma glucose® <130 mg/dL 130-199 mg/dL >200 mg/dL

Oral glucose tolerance test
(OGTT) 2 hrs. after a 75 g oral < 140 mg/dL 140-199 mg/dL >200 mg/dL
glucose load

2The diagnosis for Alc and fasting glucose must be approved by a second test.

"Random glucose of > 200 mg/dL must be approved with a fasting glucose of > 126 mg/dL or the OGTT.
Random glucose of 130-199 mg/dL is abnormal and fasting glucose, OGTT, and or hemoglobin Alc are
generally used for further testing.




2.1.3. Etiology and Classification

Classification according to Diagnosis and Treatment of Diabetes Mellitus

and Complications™ :

A. Insulin resistance

As a result of the problems at the cell-receptor level (post-receptor level)
related with the use of insulin produced by the organism, glucose cannot be
absorbed into the cells and cannot be used as energy (intracellular
hypoglycaemia). The effect of insulin on peripheral tissues (especially muscle
and adipose tissue) is insufficient. Glucose uptake was decreased in muscle and

fat cells.
B. Reduction of insulin secretion

The pancreas cannot secrete enough insulin in response to blood glucose
levels. Glucose production in the liver has increased tremendously. Insulin
secretion defect and the more active counter-insulin hormones (cortisol, growth
hormone and adrenaline) are responsible for the increase in hepatic glucose
production. Generally, insulin resistance has prevailed over the years starting
with type 2 diabetes, and a significant decrease in insulin secretion is prominent

in later stages of diabetes.
Etiological classification of diabetes mellitus'* :

I. Type 1 diabetes (There is usually B-cell destruction causing absolute insulin

deficiency)

II. Type 2 diabetes (Characterized by progressive insulin secretion defect on the

basis of insulin resistance)

III. Gestational diabetes mellitus (GDM) (A type of diabetes that occurs during

pregnancy and usually improves with labor)

IV. Other specific types of diabetes



2.1.3.1. Risk factors:
Risk factors related to type 2 diabetes are listed as follows:!?
* Family history of diabetes
*  Overweight
* Unhealthy diet
» Lack of physical activity
* Increased age
* High blood pressure
* Ethnicity
+ Impaired glucose tolerance (IGT)
» History of gestational diabetes

* Insufficient nutrition during pregnancy

2.1.3.2. Epidemiology

Diabetes is one of the largest global health emergencies of the 21 century,
with the number of people with diabetes growing rapidly worldwide. According
to IDF is 2018 data, approximately 425 million adults (20-79 years) were living
with diabetes in 2017; by 2045 this figure is expected to increase to 629 million.
This shows that the rate of people with type 2 diabetes is increasing in most
countries. Considering that 1 out of 2 adults with diabetes is not diagnosed (212

million), we can understand the seriousness of the situation '°.

Seventy-nine percent of adults with diabetes live in low- and middle-income
countries, with a maximum of 40-59 years of age. Diabetes caused 4 million
deaths in the world. Diabetes costed at least $727 billion in health expenditures
in 2017 (12% of total expenditure of adults) '°.

More than 21 million infants (1 in 6 births) were affected by hyperglycaemia
during pregnancy. Also, 352 million people are at risk of developing type 2

diabetes 1.



Turkey is one of the 47 countries of the IDF is Europe region. 425 million
people have diabetes in the world and more than 58 million diabetic people are
in the Europe Region. In Turkey, while the number of adults (20-79 years) with
diabetes in 2017 is 6694.5, it is estimated that it would be 11223.3 in the year
2045. The prevalence of diabetes is estimated to be 12.8% in 2017 and 16.5% in
2045. The number of deaths due to diabetes was not too high (4.63%), and under

the age of 60, this rate was measured as 3% with a small decrease '°.

While total health expenditures (20-79 years) was 5445.6 million dollars in
2017, this figure will increase to 7339.4 million dollars in 2045 '°.

The number of births affected by hyperglycaemia in pregnancy is
approximately 16.2% '°.

2.1.4. Clinical manifestations

Symptoms:

The symptoms of diabetes are associated with high blood glucose levels. They are

as follows:
e Extreme urination, thirst and hunger
e Loss in weight
e Vulnerability to infections, particularly yeast and fungal infections '.
Acute complications:

Some medications used to treat type 2 diabetes may cause symptoms of low blood

glucose, which is called hypoglycemia (reduction of blood glucose level below 54 mg/dL)

. To reduce blood glucose levels, individuals with type 2 diabetes should take

medications. But these medications might influence glucose levels negatively and

decrease them underneath normal.
Symptoms of hypoglycemia are listed as follows: '
e Trembling
e Perspiration

e (@iddiness



e Hunger
e Confusion

e Secizures and loss of consciousness (if hypoglycemia is not identified and

corrected)
Chronic complications:

Diabetes has devastating effects on whole body. It potentially causes serious
health problems and life-threatening complications. The complications are as listed

below! :
= Atherosclerosis
= Retinopathy
= Neuropathy (Critical issues relating to foot)
= Nephropathy

2.1.5. Treatment of Diabetes

2.1.5.1. Goals of Treatment
The primary target of cure is to keep blood glucose as regular as possible.

The blood glucose goals suggested by the American Diabetes Association are

listed as follows! :

o HbAlc <7.0%
. Level of glucose before meals 70-130 mg/dL
o Level of glucose after meals < 180 mg/dL

In recent years, the approach to the treatment of patients with type 2 diabetes has
changed considerably. International authorities in this regard, one after the other have
published current treatment algorithms. Most of these algorithms are supported by
evidence-based studies; based on expert opinions. In previous algorithms, it was
emphasized that glycemic control targets were further reduced, while in current
algorithms, individualization of glycemic control targets according to patient

characteristics and patient-centered treatment approach (taking into account patient

8



characteristics in treatment selection) are adopted. Thus, it is recommended to start

combination therapies sooner rather than traditional cascade therapy '*.

In recent years ADA (American Diabetes Association)/EASD (European
Association for the Study of Diabetes), IDF (International Diabetes Federation), AACE
(American Association of Clinical Endocrinologists)/ACE (American College of
Endocrinology), Joslin Diabetes Center, Canada Diabetes Association, American
Physicians Association, UK NICE (The National Institute for Health and Care
Excellence, United Kingdom), International Diabetes Center, Diabetes Association of
Germany, Diabetes Association of Finland, Diabetes Federation of Italy and Diabetes
Association have published guidelines for the treatment of diabetes. It is recommended
that the treatment should be planned according to the characteristics of the patient (such
as lifestyle, habits, accompanying problems of CVD, risk of hypoglycemia, presence of
diabetes complications, treatment cost, duration of diabetes and previous degree of

glycemic control) and patient's preferences '“.

2.1.5.2. New Technologies

Insulin Pumps: These are insulin pumps that temporarily stop insulin infusion
when the glucose level falls below a predetermined threshold level. These devices
have been used in Europe and America for the past five years. Studies have shown
a decrease in number of severe hypoglycemia episodes in patients with type 1
diabetes. In addition, pumps supported by newer sensor technologies are able to

stop the development of hypoglycaemia before it occurs 41617

Patch pumps: In order to provide effective basal insulin replacement in type 1
diabetics, a cell-like device placed directly on the skin in the form of patches and
systems that send insulin under the skin with wireless remote controller are among

the options of insulin pump therapy '*!¢17

Bionics (artificial) pancreatic studies: These are hormone pumps capable of
insulin and glucagon infusion. These devices are able to stop insulin infusion at

night and prevent nocturnal hypoglycemia '© .



2.2. Pharmaceutical Care

Pharmaceutical care is a modality of pharmacy practise consisting of patient-
centered service enabling the pharmacist to work in collaboration with other health-care
professionals in order to promote health, prevent disease and monitor, asses, modify
medication usage to assure that drug therapy regimens are effective and safe &!7 .
Pharmaceutical care is about achieving positive clinical outcomes and an improved

quality of life within reasonable economic expenditures 7 .

2.2.1. Pharmaceutical care in diabetes mellitus

The increasing treatment costs in many diseases especially in chronic diseases is
a reality of the health economics. Pharmacist taking place in the treatment and patient
education of the diabetes patients and their positive effect on the clinical outcomes
increase the importance and responsibility of the pharmacist in diabetes-care. There is a
considerable amount of evidence that pharmacists have positive effects in the treatment
of diabetes '8. The patient with diabetes consults her/his pharmacist 5 times more

frequently than their prescribing doctor.

Pharmacists also identify adherence problems, detect adverse drug effects, advice

patients on dietary, exercise and diabetes self-care habits '°.

Evidence from a study in Australia showed that there was a significant decrease
in HbA1c compared to the control group in diabetic patients who received care from the

pharmacists®.

In a meta-analysis of 36 studies, 0.62% reduction in HbAlc was demonstrated
with the active role of pharmacists in patient treatment. In 69% of these studies,

pharmacists have took the responsibility of pharmaceutical care and educated patients 2!.

Diabetes education mostly consists of exercise, nutrition, drug treatment and
disease information 2. In another study, it has been shown that pharmacists reduced total

health expenditures as a result of training diabetes patients®’ .
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In a study that was conducted in the USA, when intervened by the pharmacist, it
was found that there was a decrease in HbAlc levels. This study proved that the

pharmacist had more positive effect when intervened in the overall therapy 2!.

Beneficial effects of a pharmaceutical care program have been underlined by
Srirams’study®* . They obtained significant reduction in HbAlc values between the
intervention and the control group. Also, patients’ quality of life has increased in their

work.

Study held by Turnacilar et al. on 43 diabetic patients showed that pharmacist
intervention has beneficial effects on diabetes care. They achieved 23% reduction in

fasting plasma glucose levels with pharmacist involvement in therapy 2°.

Another study conducted on 109 diabetic patients by Okuyan et. al. suggested that

self-activities encouraged by pharmacist has beneficial effects on prognosis of diabetes®

2.2.1.1. Role of pharmacists in diabetes management

Therapeutic agents to treat diabetes keep expanding and eventually the
pharmacist's role in caring for diabetic patients has expanded. The pharmacist is a key
health care professional to educate patients about the correct use of medications, screen
for drug interactions and provide technical education on the use of monitoring devices ’.

The pharmacist is an important individual for communication with the patient to
maintain control of their disease. The pharmacist monitors the patient's blood glucose
levels, keeps a track of it and records every single side effect and patient attributes. The
patients are more comfortable with the pharmacists and can openly get informed about
their diseases and drug therapy regimens. The pharmacist is a key person to give
consultation on insulin administration techniques so the patient becomes more
comfortable with the usage. Pharmacists are always very easily accessed and are a value
in the health care system. Pharmacists’ role in helping diabetic patients is very effective

and important 2%,

2.3. Adherence

Adherence is the patient’s usage of the drug at the recommended dose within

recommended intervals and at the recommended time, according to the treatment protocol
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Several factors play role in adherence such as health-related beliefs, concomitant

diseases, cognitive competence and psychological status of the patient.

Lack of adherence is a result when the recommended drug is used in the wrong
time, wrong dose and/or through a wrong way. Also, if there are multiple drugs
prescribed, the inaccurate order of usage and untimely interruption of treatment are

examples for lack of adherence .

Ensuring adherence is a dynamic process and requires a multidisciplinary
approach. Increasing adherence increases the success of treatment 2°.

Adherence encourages the person to take the prescribed medication with the

appropriate treatment. °.

There are different factors causing non-adherence such as low health literacy, age,
ethnicity, presence of chronic diseases such as diabetes, multiple and complex drug

regimens economic factors, beliefs and etc.

Pharmacist is the health-care professional patients can consult freely without time
limits or appointments. Therefore, pharmacists are essential members of the health-care

team.

2.3.1. Morisky Medication Adherence Scales: MMAS-4

Morisky and his colleagues first published the Morisky Medication Adherence
Scale (MMAS) instrument in 1986, which was approved in ambulatory environments for
antihypertensive pills *!. The unique scale of Morisky includes four items with yes or no

dichotomous response categories.

At the date of 2008, the Morisky Medication Adherence Scale (MMAS-8) was
launched 2. The first seven matters are dichotomous answer sections with yes or no, and
the last matter has a 5-point Likert scale response option® .

MMAS-4 results are scored as; “high adherence, medium adherence, low

adherence’? .
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2.3.2. Medication Knowledge Level

The pharmacist’s role has been extending towards being a patient caregiver,

patient consultant and healthcare educator, from the mere function of drug distribution **,

Pharmacist’s involvement is important to identify the problems with the therapy,
to solve the problems and to customize the therapy *!. Pharmacists contribute to

decreasing mortality and morbidity *.

A systematic review; from the USA yielded the result that pharmacists have safe

and positive effect on the economy in the healthcare system °.

Pharmacist needs to collect patient-related data to develop a profile of the patient

and so that they can plan education and identify the current problems.

We asked 5 key questions to access the medication knowledge of patients.

(Appendix 4)

2.4. Quality of life

Quality of life (QOL) is the way in which people perceive their status within their
environment of culture and values in relation to their goals, expectations, life-standards
and interests. In other words quality of life defines the subjective perception of self-health

in the socio-cultural environment in which the person lives *’.

The main purpose is to determine the extent to which people are satisfied with
their physical, psychological and social functions and to what extent the presence or

absence of features related to these aspects of their lives are disturbing them 3’.

Quality of life is a very broad concept and is affected by physical health,
psychological state, the level of independence, social relations and important features

around it 3738,

The term of quality of life generally includes psychological / emotional status,

physical condition, social and individual situation, financial and material status.
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Quality of life is divided into two parts® ;
- Quality of life that is not directly related to health
- Health-related quality of life (HRQOL) / disease-specific quality of life.

Health-related quality of life and diabetes-specific quality of life represent
increasingly narrower concepts. Quality of life has importance for people with diabetes
and their health care providers for several reasons. Diabetes leads to diminished self-care,
which in turn leads to worsened glycemic control, increased risks for complications, and
exacerbation of diabetes. Thus, quality-of-life issues are crucially important, because they
may powerfully predict an individual's capacity to manage his disease and maintain long-

term health and well-being 3.
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3. MATERIALS AND METHODS

3.1. Study population

Forty-five patients with type 2 diabetes who were residing at Dariilaceze Nursing
Home have involved in this study. The study was conducted between 01.05.2014 and
30.08.2014 with approval of Yeditepe University Ethics Committee for Clinical
Research; approval date and paper number were 04.22.2014 / 18897253-0001-248. Study
population consisted of type 2 diabetic patients who had been taking at least one
antidiabetic medication for at least one month. All the patients were informed about the
study (Appendix 2) and informed consent was taken (Appendix 1). Six were lost to
follow-up and the final analysis was conducted on the remaining 39 patients who

completed the study.

Exclusion criteria for this study were insufficient cognitive functions, presence of
psychiatric disorders, advanced sight disorders preventing them cooperating with the

medication information and illiteracy.

This prospective cohort study was conducted in a state nursing home (Dariilaceze
Nursing Home) in Istanbul, Turkey. All the patients received pharmaceutical care
provided by the pharmacist. This pharmaceutical care program was held for 3 months. It
included an initial visit, followed by 4 “care and control” visits and a final control visit;
each visit was held at two-week time intervals. Totally 6 interviews have been concluded

with all patients.

3.1.1. Assessments at the initial visit

3.1.1.1.  Patient profile record

Demographic data of the patients taken with patient profile record file (Appendix
3). Also, laboratory data has collected from Dariilaceze Kayisdagi Medical Center which
data have already been performed for routine visits of patients. Fasting glucose levels,
glycosylated haemoglobin (HbAlc) levels, body mass index, lipid levels (the total
cholesterol, HDL, LDL, triglycerides), and blood pressure were recorded.
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3.1.1.2.  Diabetes-related quality of life of the patients

Diabetes-related quality of life of the patients were assessed by DIYAK (Quality
of Life in Diabetes). DIYAK is an instrument developed and validated by Apikoglu-
Rabus et al. for the Turkish type 2 diabetes patients (Appendix 7) *°.

3.1.1.3. Medication knowledge level of the patients

Medication knowledge level of the patients was assessed by the modified version

of the ‘medication knowledge test’ developed by McPherson et al. (Appendix 4) *°.

3.1.1.4. Assessment of patient adherence

The patient adherence to diabetes medication was assessed using the “Morisky
Medication Adherence Scale-MMAS-4 (Appendix 5)” which was translated in Turkish
and validated by Yilmaz #!. The scale consists of four questions and the answer choices
are ‘yes/no’. Positive answers to the questions addressed problems regarding adherence;

while negative answers to all questions indicated ‘high adherence’*'.
3.1.1.5. Assessment of pharmaceutical care needs

Pharmaceutical care needs were identified for each patient and recommendations
addressing these issues were structured. Education regarding the medications of the
patients was provided in both oral and written forms using the standard patient education
leaflets prepared by the pharmacist. As presented in the sample (Appendix 6), the written
patient education leaflet comprised of information including the name, usage, adverse
effects, storage conditions, warnings regarding the medications. The leaflets were
arranged utilizing the information obtained from American Society of Health-System

Pharmacists-AHFS Consumer Medication Information ( www.ahfsdruginformation.com;

2014). These leaflets were handed out to the patients besides provision of oral

information.

3.1.2. Assessments at Visit 2, Visit 3, Visit 4, Visit 5

Visit 2, Visit 3, Visit 4, Visit 5 were care and control visits; each two weeks apart.
3.1.2.1. Assessment of pharmaceutical care needs (Appendix 6)

Current pharmaceutical care needs were identified for each patient at Visit 2, Visit
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3, Visit 4, and Visit 5 and current recommendations addressing these issues were

structured. Relevant oral education was provided to the patients.

3.1.3. Assessments at the final visit

Last visit was held 3 months after the initial visit. Controlled variables were,
fasting glucose levels, glycosylated haemoglobin (HbAlc) levels, blood pressure,
medication knowledge level (Appendix 4) and medication adherence of the patients

(Appendix 5).

3.2. Statistical analysis

The impact of a pharmaceutical care program provided by the pharmacist on
diabetes control parameters (HbA1c and fasting blood glucose) as well as the medication
adherence and medication knowledge of the patients was evaluated by statistical analysis.
Also, the diabetes-specific quality of life of the patients and its relation with clinical
parameters were assessed. The significance of the difference between the initial and the
final measures of the continuous variables such as HbA 1c, fasting blood glucose, systolic
and diastolic blood pressure was tested by paired-samples T-test, while Chi-square test
(McNemar) was used for the categorical variables*?. The normal distribution of the

t#. Mann-Whitney U test was used

parameters was tested by Kolmogorov-Smirnov tes
for the analysis if DIYAK differs between various categories of “nominal or categorical”
parameters**. On the other hand, the correlation of DIY AK with continuous variables was
tested with Spearman’s correlation test. The statistical significance was expressed as

p<0.05.
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4. RESULTS

4.1. Demographic features

Twenty-six percent of the persons with diabetes were women and of all the
patients 23.1% were married. The mean (SEM) age of the subjects was 68.8+1.4 years
(Figure 4.1).

Divorced
41%

Figure 4.1 Marital status of patients (n= 39)
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Majority (56.4%) of the patients were primary school graduates, while only 10.3% had

a university degree (Figure 4.2). While, 17.9% of the patients had not received a formal

education, 15.4% were illiterate (Figure 4.3.). As all of the patients were residing at the nursing

home, none of them had a current job.

60 56.4%
50
40
30
20 17.9%
10.3 %
10 . 5.1%
0 ]
Literate Primary Secondary High school

Figure 4.2. Education status of participants

Illiterate
15%

Literate
85%

W [lliterate M literate

Figure 4.3. Literacy status of patients

10.3%

University
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4.2. General clinical features

Thirty-seven percent of the patients were obese while 26.3% had normal weight
(Figure 4.4.). The mean (standard error) body mass index was 28.3340.76. Thirty-one
percent of the patients were smoking (Figure 4.5).

26.30%
36.80%

i Obese
bk Overweight

kd Normal Weight

36.80%

Figure 4.4. Body mass index of participants

Smoking
31%

Not smoking
69%

m Not smoking @ Smoking

Figure 4.5. Smoking status of participants
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Majority of the patients (77%) reported that they were not exercising regularly
(Figure 4.6).

. 0
. 0

0 10 20 30 40 50 60 70 80 90
[~ [~

Figure 4.6. Physical activities of participants

As observed in Figure 4.7, the patients had diabetic co-morbidities as coronary artery
disease (59%), hypertension (71.8%) and dyslipidaemia (56.4%). Ten percent of the patients

had experienced a cerebrovascular event.

80.00%
71.80%

70.00% -
59.00% 56.40%

60.00%

50.00%
40.00%

30.00%

20.00%
10.30%

10.00% -
0.00%

CAD HT CVE Dyslipidemia

Figure 4.7. Distribution of the co-morbidities within the patients

*CAD: Coronary Artery Disease
*HT : Hypertension
*CVE: Cerebrovascular Event
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The lipid parameters of the patients were as presented in Table 4.1.

Table 4.1. Lipid parameters of the patients (n=39)

Standard error Standard deviation

LDL cholesterol (mg/dL)
Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)
Triglycerides (mg/dL)

4.3. Diabetes-related clinical features

The time period from the date of diagnosis till the day of the research was termed
as "diabetes age". The median (25%-75%) diabetes age of the patients was 50 (25-72)
months. The mean (SEM) diabetes age was 78.8 (15.58) months. Approximately half of
the patients had a family history of diabetes (Figure 4.8).

%51

@ No 1 Yes

Figure 4.8. Family diabetes history of participants
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Majority (64.1%) of the patients were using metformin for the control of their
diabetes; this was followed by acarbose (35.9%), insulin (33.3%), gliclazide (5.1%)
glimepiride (2.6%) and pioglitazone (2.6%). Diabetes medications and combinations

which were used by the patients are shown in Figure 4.9. and Figure 4.10. in details.

| | |
Insulin s 33.30%

Thiazolidinedione |l 2.60%

Acarbose | 35.90%
Metformin | . 64.10%

Sulfonylurea | 7.70%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Figure 4.9. Diabetic medications used by participants

ACARBOSE + SITAGLIPTIN + METFORMIN +... [l 1.90%
SULFONYLUREA + METFORMIN + SITAGLIPTIN [N 3.70%
SULFONYLUREA + METFORMIN + GLITINIDE [l 1.90%
SULFONYLUREA + METFORMIN + ACARBOSE [ 3.70%
METFORMIN + SITAGLIPTIN [N 7.40%
METFORMIN + GLITINIDE I 3.70%
METFORMIN + ACARBOSE [II— 3.70%
SULPHONYLUREA + THIAZOLIDINEDIONE  [Hll— 1.90%
SULPHONYLUREA + METFORMIN e — 24.10%
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00%

5 COMBINATION DRUG USE

Figure 4.10. Type of medication combinations used by participants
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As the diabetic complications, patients suffered from retinopathy (23.1%),
nephropathy (17.9%), neuropathy (20.5%) and diabetic foot (10.3%). The observations

are mapped on Figure 4.11.

25.00%

23.10%

20.50%
20.00%

17.90%

15.00%
10.30%

10.00%

5.00%

0.00%

Retinopathy Nephropathy Neuropathy Diabetic foot

Figure 4.11. Complication observed in diabetic patients

Only 12.8% of the patients reported that they have received diabetes education; of those
patients 75% received the education from the physician and none received it from the

pharmacist (Figure 4.12.).

Yes 12.8%

No 87.2%

0 20 40 60 80 100

Figure 4.12. Percent age of patients who received diabetes education
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Similarly, only 10.3% of the patients reported that they have received education
regarding their diabetes medications; of those patients 50% received the education from the

physician and none received it from the pharmacist (Figure 4.13. and Figure 4.14.).

Yes
10%

90%

ENo | Yes

Figure 4.13. Percent age of patients who received diabetes

Others 50.00%

Doctor 50.00%

0.00% 10.00%  20.00%  30.00%  40.00%  50.00%  60.00%

Figure 4.14. Diabetes medication education resource
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79% of patients told they were educated about nutrition (Figure 4.15.). 48% of patients
were managed by dieticians for medical nutrition therapy. None of them have an education

received from the pharmacist.

70%

MNo M Yes

Figure 4.15. Percent age of patients who received nutrition education

Among all patients 84.6% reported that they take social support in terms of their
medication use. This rate was 50% for the women and 96.6% for the men (p<0.05) as

shown in Figure 4.16.
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No
15%

85%
No Yes

Figure 4.16 Percent age of patients who were receiving medication use support

Only 25.6% of the patients were carrying simple carbohydrates (candies or sugar
cubes) with them (Figure 4.17.). Likewise, 23.1% of them had a glucometer (Figure
4.18.).

MNo i Yes

Figure 4.17. Percent age of patients carrying simple carbohydrates with them
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Yes
23%

M No M Yes

Figure 4.18. Percent age of patients who had a glucometer

Only one patient was not measuring her blood glucose level, while 92% claimed

that they were measuring or had it measured once a fortnight (Figure 4.19.).

Fortnightly e 92.10%
More thanonceawesk  bed 5.30%
More than once daily B 2.60%
0

Figure 4.19. Frequency of blood glucose monitoring
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All of the patients reported that they were experiencing hypoglycemia; majority
(64.1%) of the patients had hypoglycaemia less often than once a month, while only one
patient had daily hypoglycaemia episodes (Figure 4.20.). Twenty-eight percent of the
patients reported that they experienced severe hypoglycemia necessitating the help of

others (Figure 4.21.).

70.00% 64.10%

60.00%

50.00%

40.00%

30.00% 25.60%

20.00%

10.00% 7.70%

2.60% -
0.00% _—

everyday once a week once a month < one month

Figure 4.20. Frequency of hypoglycaemia episodes reported by the patients
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Figure 4.21. Percent of patients who experienced hypoglycemia necessitating the
help of others

All of the patients reported that they were experiencing hyperglycemia; majority

(59%) of the patients had hyperglycemia less frequently than once a month, while only

one patient had daily hyperglycemia episodes (Figure 4.22.). Twenty-one percent of the

patients reported that they experienced severe hyperglycemia necessitating the help of

others (Figure 4.23.).

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

59.00%
0,
17.90% 20.50%
e
Every day Once a week Once a month <One month

Figure 4.22. Frequency of hyperglycemia episodes reported by patients
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80%

| Yes g No

Figure 4.23. Percent age of patients who experienced hypoglycemia necessitating the
help of others

The medicine adherence of the patients according to Morisky Medication
Adherence test before and after pharmacist’s intervention were as seen in Figures 4.24.

and 4.25., respectively.

80.00%
69.20%

70.00%

60.00% -

50.00% -

40.00% -

30.80%

30.00% -

20.00% -

10.00% -

0.00% -
Non-adherent Adherent

Figure 4.24. Medication adherence of the patients at the first interview
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56.00%
53.80%

54.00%

52.00% -

50.00% -

48.00% -

46.20%

46.00% -

44.00% -

42.00% -
Non-adherent Adherent

Figure 4.25. Medication adherence of the patients at the last interview

4.4. Impact of pharmaceutical care on clinical parameters

Blood pressure of patients measured before and after pharmaceutical care was as
presented in Table 4.2. and the rate of patients reaching the blood pressure goal was as
presented in Table 4.3. It was seen that the improvement at blood pressure measures as
well as at the rate of patients reaching the blood pressure goal of <140/90 mmHg failed

to reach a statistical significance (p>0.05).
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Table 4.2. Blood pressure of patients before and after pharmaceutical care (n=39)

Mean Stal.ld?rd Standard Error p
Deviation

Initial systolic blood pressure (mmHg) 125.4 21.8 3.48
>0.05

Final systolic blood pressure (mmHg) 120.9 13.3 2.13

Initial diastolic blood pressure (mmHg) 73.2 11.8 1.89
>0.05

Final diastolic blood pressure (mmHg) 72.9 8.9 1.42

Table 4.3. Rate of patients reaching the blood pressure goal before and after pharmaceutical

care (n=39)
n % P
Initial rate of patients reaching the blood pressure goal 29 74.4
p>0.05
Final rate of patients reaching the blood pressure goal 33 84.6

The fasting blood glucose levels and the HbAlc levels of the patients measured
at the initial and the final visits were as presented in Table 4.4. Besides, the rate of patients
reaching the fasting blood glucose goal of <100 mg/dL and HbAlc goal of <6.5% were
as presented in Table 4.5. The HbAlc levels seemed to improve by pharmaceutical care
(p<0.05), while the improvement for fasting blood glucose levels could not reach
statistical significance (p>0.05). Similarly, the improvements in rates of patients reaching
the fasting blood glucose and HbAlc goals could not reach statistical significance

(p>0.05).
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Table 4.4. Fasting blood glucose and HbA 1c levels of patients before and after pharmaceutical care

(n=39)
Standard
Mean Standard error P
deviation
Initial fasting blood glucose (mg/dL)  148.4 59.72 9.56
>0.05
Final fasting blood glucose
137.5 58.86 9.43
(mg/dL)
Initial HbA1c (%) 7.02 1.53 0.25
0..028
Final HbAlc (%) 6.67 1.23 0.20

Table 4.5. Rate of patients reaching fasting blood glucose and HbA 1c goals before and after
pharmaceutical care (n=39)

N %o P
Initial rate of patients reaching the
fasting blood gl I ’ 2
asting blood glucose goa
>0.05
Final rate of patients reaching the fasting
13 333
blood glucose goal
Initial rate of patients
17 43.6
reaching the HbAlc goal
>0.05
Final rate of patients reaching
21 53.8
the HbAlc goal

4.5. Impact of pharmaceutical care on patients’ medication knowledge

The medication knowledge scores of the patients measured at the initial and the
final visits were as shown in Table 4.6. It was observed that the medication knowledge

scores of the patients improved by pharmaceutical care (p<0.001).
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Table 4.6. Medication knowledge scores of patients before and after pharmaceutical care (n=39)

25% 75%
Mean SD SEM Median Min. Max.

Percentile Percentile

Initial medication

knowledge test 2.67 1.56 0.25 3 0 5 1 4
score
p<0.001
Final medication
knowledge test 544 1.10 0.18 6 3 7 4 6
score

4.6. Impact of pharmaceutical care on patients’ medication adherence

The medication adherence scores of the patients measured at the initial and the
final visits were as shown in Table 4.7. It was observed that the medication adherence

scores of the patients improved by pharmaceutical care (p<0.01).

Table 4.7. Medication adherence scores of patients before and after pharmaceutical care (n=39)

25% 75%
Mean SD SEM Median Min. Max. P
Percentile Percentile

Initial
medication

290 097 0.16 3.00 1 4 2.00 4.00
adherence
score p<0.01
Final
medication 328 0.79 0.13 3.00 1 4 3.00 4.00
adherence
score
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According to the Kolmogorov-Smirnov test, it was found that DIYAK score did
not show normal distribution. For this reason, Mann-Whitney U test was used to
determine whether there was a significant difference between the different categories of
parameters represented by nominal and categorical data. On the other hand, Spearman's

correlation test was used to determine whether DIY AK score was correlated by scale data.

According to the results of the analysis, it was determined that the DIYAK score
did not show a significant difference between the different categories of the parameters
represented by nominal and categorical data in terms of the following parameters: gender,
marital status, educational status, literacy status, obesity status, smoking, exercise status,
education of diabetes-medication, frequency of hypoglycemia, frequency of
hyperglycemia, presence of diabetic foot, presence of hypertension, presence of

cerebrovascular event, presence of dyslipidemia.

On the other hand, it was determined that DIYAK score showed a significant

difference between the different categories of the parameters presented in Table 4.8:
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Table 4.8. DIYAK score between the different categories of the parameters (n=39)

DiYAK
. 25% 75%
n | Median Percentile Percentile P
Total 39| 85.7 78.6 100 -
Social support for drug use 33| 929 78.6 100 0.009
No social support for drug use 6 67.9 48.2 82.1
Severe- hypoglycemia attack 1l 714 50 257
requiring help . 0.005
No S(?V.ere hypoglycemia attack 23| 929 20.4 100
requiring help
f:;z;:i:ﬁifycem‘a attack | ¢ 43 44.6 94.6
No severe hyperglycemia 0.023
. 31| 929 78.6 100
attack requiring help
Retinopathy 9 71.4 64.3 89.3 0.03
No retinopathy 30| 929 78.6 100
Nephropathy 7 71.4 42.9 85.7 0.004
No nephropathy 32| 929 78.6 100
Cardiovascular disease 23| 78.6 64.3 929 0.001
No cardiovascular disease 16| 964 92.9 100
i‘::f;i‘:twnh medication- 12| 786 53.6 91.1
Non-adherent with medication- 0.016
27| 92.9 78.6 100

treatment

As a result of the correlation analysis, the DIYAK score did not correlate with the

duration of training, body mass index, systolic blood pressure, diastolic blood pressure,

HbAIc, fasting blood glucose, total cholesterol, LDL, HDL and triglyceride levels, drug

information level score and Morisky Medication Adherence score. It was found that the

DIYAK score was correlated with age (p <0.05; rho = 0.325).
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5. DISCUSSION

In our study, the effects of pharmaceutical care given by the pharmacist on clinical
parameters, drug knowledge level and medication adherence of the patients with type 2
diabetes residing at a nursing home was evaluated. Besides, diabetes-related quality of

life of these patients was evaluated as well.

Our study was conducted for four months in total with six interviews with the
patients. The first interviews comprised of collecting demographic information, general
and diabetes-related health data, evaluation of compliance and medication knowledge of
the patients. Following visits were conducted every two weeks and patients were educated

both written and orally about their drugs of the patients.

At the end of the four months, the diabetes-related data medical was taken again;
medication knowledge levels, adherence, and the impact of pharmaceutical care given by

the pharmacist were also assessed.

Seventy-four percent of the patients who involved in our study were male.
According to TURDEP 2 data, the incidence of diabetes was found slightly lower in
women than men, and no important distinction was found between different sexes

(TURDEP 2) .

In our study, 26.3% of the patients was in normal weight range, the rate of patient
who are overweight and obese was 36.8%. In accordance with the literature, half of the
diabetic female population was obese, while in diabetic male population this rate was
32.1%. According the findings of TURDEP 2 study overweight in men and obesity in
women is more common **. A study from Forouhi et al proposed that in their study the

countries with highest prevalence of obesity also had the highest prevalence of diabetes
46

The similar results were obtained in our study, 42.9% of the male participants
were overweight, while the rate in women participants were 50%. Clinical trials showed
that with moderate weight loss, diabetes-related mortality is reduced by 30-40% *’. The
rate of overweight patients in our study was 73.6% which could be related with diabetes

related health outcomes as well.
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We found similar results as TURDEP study. Prevalence of type 2 diabetes in our
country was found to be 7.2% in TURDEP. Impaired glucose intolerance has been
associated with prediabetes *°. In TURDEP study ratios of individuals with impaired
glucose intolerance were 6.7% and glucose intolerance has increased with obesity *°. On
the other hand, increasing rate of obesity could be due to sedentary life style. Among our
patients 76.9% had no physical exercise habits, which could lead to poor prognosis of

diabetes.

Obviously, obesity is a significant risk factor for type 2 diabetes and 90% of type
2 diabetics are obese. Obesity is one of the modifiable factors for type 2 diabetes.
Pharmacist active role on obesity management especially in diabetic obese patients, could
be an important element of pharmaceutical care of diabetes. Pharmacist cooperation with
physicians and nutritionists may reduce diabetes related complications and improve

quality of life of the patients.

Family history is an important risk factor for developing a number of serious
diseases, especially type 2 diabetes. In our study family history of diabetes was 51.3%. In
clinical studies, individuals with a family history of diabetes were found to be at increased
risk of T2D *®. Another study revealed that parental history of diabetes was associated
with 3-fold increase in T2D.

Three-quarters of the diabetes related deaths is due to cardiovascular diseases, and
coronary artery disease. Diabetes mellitus is an important threat for cardiovascular risks.
Cardiovascular mortality increased 2-3 subjects fold in diabetic men and 3-5 fold in
diabetic women compared to non-diabetic. Hyperglycemia (especially fasting blood sugar
as an independent risk factor) increases cardiovascular mortality by causing changes in
the polyol and protein kinase C activation pathways, leading to an increase in
glycosylated end-products. In the United Kingdom Prospective Diabetes Study
(UKPDS), 1.0% reduction of HbAlc has been linked with 25% decrease in the risk of

vascular disease and 16% reduction of heart attack risk *°.

The Framingham study pointed out that risk of developing heart failure in diabetic
individuals has increased 2 times for men and, 5 times for women. In the United Kingdom
Prospective Diabetes Study, each 1% increase in HbA 1c has been shown to lead to a 12%
increase in morbidity and mortality due to heart failure #°. In our study, the prevalence of
coronary artery disease was similar in men and women with diabetes (60% in women,

58.6% in men).
39



The rate of dyslipidemia was found to be 56.4% in our study. Decreasing the LDL
levels can reduce the risk of cardiovascular disease in diabetics by 20-30%. Cholesterol-
lowering drugs prevent the occurrence of cardiovascular events and mortality in

diabetics™ .

According to the literature, by regulating blood pressure the risk of developing
any complication is diabetes related mortality decreased by 76% and by 68%, respectively
49 According to the results of a meta-analysis, decrease in systolic blood pressure by 5-

10 mm/Hg in diabetics, provides a 20-30% decrease in cardiovascular risk.

In the present study, the rate of hypertension which is an important risk factor
together with diabetes was found to be 71.8% and the rate of hypertension was determined
to be 60% in women and 75.9% in men. Impaired glucose levels and hypertension
dramatically increases risk of cardiovascular events or even death. A firm management

and monitoring of hypertension are needed for those patients.

In our patients, long-term diabetic complications were also present, with the
following rates: neuropathy (20.5%), nephropathy (17.9%), retinopathy (23.1%) and
diabetic foot infections (10.3%). Diabetic nephropathy is seen in 20-30% of diabetic
patients, but it is noted that a very small proportion of type 2 diabetes patients have end
stage renal failure’’ . Long-term complications of diabetes are another problem for
diabetics. Loss of function of vital organs such as kidney, eye and sensation could be seen
in uncontrolled diabetic patients in time and this situation may lead patients in a vicious
cycle. As seen our result pointed out not only diabetes could be monitored but long-term
organ failure due to diabetes should also be monitored closely as well. Patients with
diabetes have to be educated about their condition, and regular hospital visit should be
appointed every 3 months. Unfortunately, when a damage occurs in body it is very hard
to recover from it but with optimum care it is possible to slow down the progression or

even stop it.

Diabetic retinopathy is reported in more than 60% of patients with type 2
diabetes? . Peripheral neuropathy is the most common complication in diabetic patients,
and can cause loss of sensation, motion perception, and loss of body balance. In literature
peripheral neuropathy is reported to occur in 50% of diabetics over 60 years of age *>.
Peripheral neuropathy can lead to increased reflex duration and deterioration of postural

stability, thus increasing the risk of falls >>.
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Butt et al. has stated that pharmacist-led diabetes intervention programmes had
favourable impacts on HbAlc, adherence and QOL scores of patients® . In their study
Morisky adherence score improved by 20% in the intervention group. Lipid profiles, BMI
values and HbAlc levels were also improved and the difference was found to be

statistically significant.

In a systematic review, Presley et al. suggested that pharmacist intervention had
positive outcomes on diabetes care™ . In their work studied factors were medication

adherence, HbA Ic, fasting plasma glucose, postprandial plasma glucose.

The first medication adherence rate was 30.8% in our patients, and it was 46.2%
after patient education was observed that the education given by the pharmacist increased
the medication adherence by 15.4% in our patients (n=39). The increase in medication

adherence between first and last interviews was statistically significant (p<0.001).

McPherson et al. founded out that medication knowledge given by a clinical
pharmacist has improved HbA ¢ result by 1% %°. Patients who understand medications

adherence to their therapy better.

The improvement in medication knowledge of the patients between the first and

the last interviews was also statistically significant.
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6. CONCLUSIONS

The results of our study indicated the favourable effect of the clinical pharmacist
in provision of glycemic control in diabetic patients residing at a nursing home.
Pharmaceutical care provided by the clinical pharmacist to type 2 diabetic patients was
help achieve a reduction in blood glucose levels and in improve their medication
knowledge. Pharmacist’s intervention has shown to improve both the clinical status as

well as the medication knowledge level of the patients.

Although the drugs were provided, administered under one-to-one supervision,
important outcomes were obtained in our study. If we consider the age and psychological
status of the patients, the results show that the clinical pharmacist plays an effective role

in treatment.

As a healthcare team member pharmacist should take place at every setting where
medications are used or prescribed, especially in nursing homes where medical staff
consists of either only nurses or in some rare cases doctors. We recommend that each
nursing home would benefit from implementation of pharmaceutical care services by a

pharmacist.

Even though the results were improved, the limitations are of this study, such as
the limited number of patients (n=39). However, our study could be an initiative for

further research in this area.
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8. APPENDIX

8.1. Appendix 1: Patient Approval Form

HASTA ONAY FORMU

Calismamin Adi: Huzurevindeki Tip 2 Diyabet Hastalarinda Farmasdtik Bakimin Etkisi
ve Yasam Kalitesi Degerlendirmesi

Protokol No:

Hasta bilgilendirme formunda verilen tiim bilgileri okudum ve anladim. Kisisel,
hastalik ve tedavi bilgilerimin ve anket sonug¢larimin kullanilmasinda bir sakinca
gérmiiyorum. Bu ¢alismaya hi¢ kimsenin etkisi altinda kalmadan tamamen kendi rizamla

goniillii olarak katilmay1 kabul ediyorum.

Hasta Ad1 Soyadi Imza Tarih
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8.2. Appendix 2: Patient Information Form

HASTA BILGILENDIRME FORMU

Calismanin Adi: Huzurevindeki Tip 2 Diyabet Hastalarinda Farmasotik Bakimin Etkisi
ve Yasam Kalitesi Degerlendirmesi
Protokol No:

Yeditepe Universitesi Eczacilik Fakiiltesi Klinik Eczacilik Bilim Dali’nda
yuriitiilen yiiksek lisans tezi olan ve yukarida adi gecen calismaya davet edilmis
bulunuyorsunuz.
Bu caligmada huzurevinde bakim alan ve calisma hakkinda bilgilendirildikten
sonra c¢alismaya katilmayr kabul eden, en az bir aydir, bir veya daha c¢ok sayida
antidiyabetik ila¢ kullanmakta olan tip 2 diyabet hastalarina uygulanan farmasotik bakimi
ve yasam kalitesine etkisini degerlendirmeyi amac¢lamaktayiz.
Bu calisma i¢in sizden kisisel ve tedavinizle ilgili baz1 sorular1 cevaplamaniz
istenecektir. Size, eczaci tarafindan antidiyabetik ilaglarinizla ilgili s6zli ve yazili egitim
verilecektir. Degerlendirme igin, ¢alismanin baglangicinda ve eczaci tarafindan verilen
egitimden 3 ay sonra yasam kalitesinizi ve ila¢ kullanim tutumlarinizla ile ilgili sorular
sorulacaktir. Bundan bagka herhangi bir ek girisim talep edilmeyecektir. Sizden ¢alismayla
ilgili higbir iicret talebinde bulunulmayacaktir.
Calismaya katilmaniz halinde kisisel bilgileriniz bizde sakli tutulacak ve herhangi
bir yerde aciklanmayacaktir. Calisma ile ilgili danigmak istediginiz bir konu oldugunda
asagida telefon numarasi yazili bulunan arastirmaciyla temasa gegebilirsiniz:
Ecz. Nimet Saglam- Yeditepe Universitesi Eczacilik Fakiiltesi Klinik Eczacilik
Bilim Dal1 (Tel no:0506 356 5981)

Prof. Dr. Fikret Vehbi izzettin- Marmara Universitesi Eczacilik Fakiiltesi Klinik
Eczacilik Bilim Dali (Tel n0:0216 346 4060)

Dog. Dr. Sule Apikoglu Rabus- Marmara Universitesi Eczacilik Fakiiltesi Klinik
Eczacilik Bilim Dali (Tel no:0533 724 7324)

Bu ¢alismaya goniillii olarak katilmanizi, herhangi bir etki ya da baski altinda
kalmadan istirak etmenizi istiyoruz. Istediginiz her an bu calismadan ¢ekilme hakkina
sahipsiniz. Caligmadan ¢ekilmeniz durumunda hastaliginizla ilgili hi¢bir tedavi isleminiz

ve tibbi bakim hizmetleriniz yarida kalmayacak, eski seyrinde devam edecektir.
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8.3. Appendix 3: Patient Profile Record

Hasta Profil Kaydi

Ad1 Soyadi

Cinsiyeti Kadin Erkek

Dogum Tarihi

Medeni Durumu EVLI BEKAR DUL

Ogrenim Durumu YOK ' ILKOKUL ORTAOKUL | LISE
UNIVERSITE

Egitim Yili

Okur-Yazarhk VAR YOK

Meslegi

Evde Kiminle Yasiyor | YALNIZ ESIYLE KIZ1/ OGLU | DIGER

Boy

Kilo

Sigara Kullanmiyor Mu? EVET HAYIR

Kan Basinci

Diyabet Tam Tarihi ‘ | ‘

Diyabet Siiresi ‘ | ‘

Ailede Diyabet Oykiisii [VAR YOK

Tibbi beslenme tedavisi

egitimi VAR YOK

Varsa nereden DOKTOR ECZACI HEMSIRE |[FIRMA
DIGER

Hastahgyla ilgili

egitimi VAR 'YOK

Varsa nereden DOKTOR ECZACI HEMSIRE |[FIRMA

. DIGER

Ilaglariyla ilgili egitimi [VAR YOK
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'Varsa nereden

DOKTOR

ECZACI

DIGER

Egzersiz Aliskanhgi

VAR

YOK

Ila¢ kullanimn ile Ilgili
sosyal destek

VAR

YOK

Varsa Nereden

AILE

CEVRE

DIGER

Komplikasyonlar- Akut

Sekerinin Diistiigiinii
Nasil Hissediyor

Bunun Sikhg

HERGUN

HAFTADA
BIR

AYDA BIR

DAHA
SEYREK

Bu Semptomlar
Varhiginda Ne Yapiyor

Bu Semptomlarin
Neden Kaynaklandigini
Diisiiniiyor

Baskasindan Yardim
Isteyecek Kadar Kotii
Hissetti mi

EVET

HAYIR

Sekerinin Yiikseldigi
Nasil Hissediyor

Bunun Sikhgi

HERGUN

HAFTADA
BIR

AYDA
BIR

DAHA
SEYREK

Bu Semptomlar
Varhginda Ne Yapiyor

Bu Semptomlarin
Neden Kaynaklandigini
Diisiiniiyor

Baskasindan Yardim
Isteyecek Kadar Kétii
Hissetti mi

EVET

HAYIR

'Yaninda Seker Tasiyor
mu

EVET

HAYIR

Kan Sekeri Ol¢iim
Cihazi

VAR

YOK
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HAFTADA
Ol¢iim Sikhig GUNDE BiR BIR
GUNDE HAFTADA
BIRDEN SIK  |BIRDEN SIK
Beslenme
Ogiin Sayisi ANA OGUN
ARA OGUN
Son HbalC
Son Aclik Glukoz
Hedef HbAlc
Hedef Aclhik Glukozu
Komplikasyonlar- Kronik
Retinopati VAR YOK
Nefropati VAR YOK
Noropati VAR YOK
Diyabetik Ayak VAR YOK
Gecirilmis Miyokard
Infarktiisii, Iskemik
Kalp Hastahig VAR YOK
Eslik Eden Hastaliklar
Hipertansiyon VAR YOK
Serebrovaskiiler Olay | VAR YOK
Dislipidemi VAR YOK

HASTANIN KULLANDIGI iLACLAR

DOZU
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8.4. Appendix 4: Medication Knowledge Test

flac Bilgi Diizeyinin Olgiilmesi

1- Kullanmakta oldugunuz ilacin adin1 syleyebilir misiniz?
-Ilacin adin1 bilmiyor-0

- Tlacin adin1 biliyor-1

2- Bu ilaci neden kullanmakta oldugunuzu sdyleyebilir misiniz?
-Bilmiyor-0
-Kan sekerini diisiirmek i¢in-1

-Ilacin nasil calistigini kesin sekilde tanimlayabiliyor-2

3-flacinizin nasil ve ne zaman almacagini biliyor musunuz?
-Bilmiyor-0

-Ne zaman alinacagini biliyor fakat nasil alinacagini bilmiyor-1
- Nasil aliacagini biliyor fakat ne zaman alinacagini bilmiyor-1

-Ilacinin nasil ve ne zaman alinacagini biliyor-2

4- [lacinizin hangi yan etkilere yol acabilecegini ve bu yan etkiler goriildiigiinde ne
yapmaniz gerektigini sdyleyebilir misiniz?

-Biilmiyor-0

-Yan etkileri biliyor fakat ne yapmas1 gerektigini bilmiyor-1

- Ne yapmasi gerektigini biliyor fakat yan etkileri bilmiyor-1

-Yan etkilerini ve bunlar gdzlendiginde ne yapacagini biliyor-2

5-Ilactmzin 1 dozunu almay1 unuttugunuzda ne yapmaniz gerektigini biliyor
musunuz?

-Bilmiyor veya “cift doz alirirm” diyor-0

-Hi¢ doz kagirmiyor veya normal sekilde devam ederim veya doktor veya eczaciya

sorarim diyor-1

52



8.5. Appendix 5: Morisky Medication Adherence Scale: MMAS-4

Morisky Uyum Olcegi
Morisky Uyum Olcegi Evet Hayir
1. | Ilacimiz1 almay1 unutuyor musunuz? ] ]
2. | llactmz1 zamaninda almay1 unutur musunuz? O O
3. | Kendinizi iyi hissettiginizde ila¢ almay1 birakiyor ] ]
musunuz?
4. | Ilag aldiginizda kendinizi kotii hissederseniz ilag almay1 ] []

birakir misiniz?
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8.6. Appendix 6: Patient Education Form Sample

Ornek Yazih Hasta Egitim Formu

METFORMIN
Etken maddenin eczane bulunan isimleri:
o Diaformin o Glange® o Glifor® o Glucophage® o Metfull®
®
o Gluforce® o Gluformin o Glukofen o Matofin®
® ®

Kullanim Amaci:
v Diyet ve egzersizle bazen diger ilaglarla birlikte Tip 2 Diyabetin (seker
hastaliginin) tedavisinde yiiksek kan sekeri seviyesini diistirmek i¢in kullanilir.

Kullanim Sekli:
v’ lac1 tok karnina yemekten hemen sonra 1 bardak su ile alimiz.

Yan etkiler:

o Gaz ve siskinlik o Ishal
o Agizda metalik tat o BI12 Vitamin eksikligi
Saklamq kosullari:
v' Tlaci orijinal kutusunda, kapali bir bi¢imde ve ¢ocuklarin ulasamayacagi yerlerde
saklayiniz.

v' Oda sicakliginda (25°C), asir1 nem ve 1sidan muhafaza ederek saklayiniz.

v Son kullanma tarihi ge¢mis ilaglar1 kullanmayiniz.

Ilact Almayt Unuttugunuzda Ne Yapilmali:
v' Bir doz almay1 unutursaniz hatirladiginiz anda aliniz. Eger bu siire bir sonraki
doza yakinsa, unutulmus dozu atlayip her zaman aldiginiz saatte aliniz.

v’ Telafi etmek igin ¢ift doz almayn.

ONEMLI NOTLAR:
v Kullandigmiz tiim ilaglar1 ve bitkisel triinleri-gida takviyelerini doktorunuza ve
eczaciniza bildiriniz.

v" Olagan dis1 yorgunluk, bas donmesi, siddetli halsizlik, tisiime, kas agrisi, hizli
ve/veya zor nefes alma, yavas diizensiz kalp atisi, mide bulantisiyla eslik eden
karin agris1 ve/veya kusma ve/veya ishal oldugunuzda doktorunuza basvurunuz.
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Bu ilact kullanirken dikkat edilmesi gereken durumlar:

o Bobrek hastalig
olanlar

o Kalp yetmezligi
olanlar

o Enjeksiyonla radyolojik
goriintiileme ilaglar
kullananlar

O

Karaciger hastaligi
olanlar

Kalp krizi 6ykiisii
olanlar

o Yakin zamanda ameliyat
gecirenler

O inme
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8.7. Appendix 7: Quality of Life in Diabetes (DIYAK)

DiYABETTE YASAM KALITESI OLCEGI

1.

10.

11.

12.

Seker hastaliginizin tedavisi i¢in harcadigimiz ¢aba sizi biktirryor mu?

Yasaminiz1 yiyecekler mi kontrol ediyor?

Insanlar size siirekli ne yemeniz gerektigini soylediklerinde sinirleniyor

musunuz?

Seker hastaliginiz sokaga veya seyahate ¢ikmanizi sinirltyor mu?

Seker hastaliginiz nedeniyle mutsuz veya bunalimli hissediyor musunuz?

Gelecekte seker hastaliginin neden olabilecegi baska hastaliklara

yakalanmaktan korkuyor musunuz?

Seker hastaliginiz nedeniyle aile icindeki sayginlhigimizin azaldigini

diigiiniiyor musunuz?

Seker hastaliginiz sosyal iliskilerinizi ve arkadas ziyaretlerinizi sinirliyor

mu?

Seker hastaliginiz aile yasantinizt olumsuz sekilde etkiliyor mu?

Seker hastaliginiz giinliik is, okul ve ev islerinizi sinirliyor mu?

Seker hastaliginiz nedeniyle kendinizi duygusal olarak bagimli (muhtac)

hissediyor musunuz?

Seker hastaliginiz nedeniyle kendinizi bedensel olarak bagimli (muhtac)

hissediyor musunuz?

13. Seker hastaliginiz nedeniyle ailenize ve ¢evrenizdekilere yiik oldugunuzu

diistiniiyor musunuz?

14.

Diyet ve kan sekeri Olglimleri konularinda ‘kendinizi kandirdiginizda’

sugluluk hissediyor musunuz?

‘ evet ‘ ‘ hayir
‘ evet ‘ ‘ hayir
evet hayir
‘ evet ‘ ‘ hayir
‘ evet ‘ ‘ hayir
evet hayir
evet hayir
evet hayir
‘ evet ‘ ‘ hayir
‘ evet ‘ ‘ hayir
evet hayir
evet hayir
evet hayir
evet hayir
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8.8. Appendix 9: Institution Approval

\J . T.C.
iSTANBUL BUYUKSEHIR BELEDIYE BASKANLIGI
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