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ABSTRACT
DEGREE OF ADHERENCE TO SELF-CARE MANAGEMENT AMONG OLDER ADULTS WITH DIABETES MELLITUS TYPE 2
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Rationale: Diabetes Mellitus is a condition where the body becomes resistant to the normal effects of insulin and/or gradually loses the capacity to produce enough insulin in the pancreas in a progressive condition and is becoming more prevalent worldwide (WHO, 2017). In the Philippines, DM is the sixth leading cause of mortality (DOH, 2013). Government programs include DM Prevention and Control Program but cases continue to rise.
Objectives: To determine the degree of adherence to self-care management and the health belief among older adults with DMT2 according to gender, years diagnosed with DMT2, and co-morbidity in relation to self-care management namely medication, diet, exercise, and self-monitoring of blood glucose. 
Methods:  A quantitative descriptive design using purposive sampling was done in all 129 Barangays of Baguio City. Lists provided by the Baguio Health Department and the District Barangay Health Centers were utilized. A total of 158 respondents from 2 months of data gathering participated. The Mini-Cog tool was used to assess dementia and mental status before considered as a respondent. A self-made questionnaire on self-care management for DMT2 with CVI of 0.80 and test-retest reliability of 1 in the study was used. The mean score was computed using a Likert scale for interpretation and values were submitted to T-test and F-test using SPSS v.20. 
Results and Conclusions: Older adults with DMT2 in Baguio City are often adherent and have a positive health belief. There is no significant difference in the self-care management according to gender, years of diagnosis, and co-morbidity with a p-value of 0.84, 0.50, and 0.45 respectively.
Recommendations: The researchers recommend that health education and information dissemination about adherence to self-care management for DMT2 be emphasized as multi-factorial. Also, programs and services centered on self-care management be reinforced.
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[bookmark: _Toc515059073]INTRODUCTION
Diabetes mellitus is a non-communicable disease where the pancreas is unable to produce sufficient insulin and/or the body begin to resist the normal effects of insulin in a progressive condition (Diabetes Australia, 2015). 
Diabetes mellitus is becoming more prevalent worldwide.   It was found to be the direct cause of 1.6 million deaths in the year 2015 (WHO, 2017).   According to the International Diabetes Federation’s Diabetes Atlas (2015), 415 million (1 out of 11) adults have diabetes in the year of 2015 and will rise to about 642 million (1 out of 10) by 2040.  
In the Philippines, diabetes mellitus is the sixth leading cause of mortality and has been in the top 10 list for 10 years (Department of Health, 2013).   One out of every five Filipinos have diabetes.   There is a significant and gradual increase in the population.   On the 5-year average (2005-2009), 20,964 people for every 100,000 people have diabetes mellitus and this increased to 27,064 people in the year 2013 (Philippine Diabetes Statistics, 2015).   There are 3.2 million recorded cases of Diabetes mellitus with a prevalence of 5.9% and an incidence of approximately 16.3%.  (International Diabetes Federation’s Diabetes Atlas, 2015; Soria, et al., 2009).
 Latest statistics of the Baguio City Health Department (2016), shows that DM ranks fourth in Baguio City’s list of major non-communicable diseases. 
There is no direct cause of diabetes mellitus however, it is associated with risk factors relating to lifestyle (Diabetes Australia, 2015).   Specifically, diabetes mellitus Type 2 (DMT2) which comprises of around 90% is largely the result of unhealthy diet, excessive body weight and physical inactivity (WHO, 2017; Health Service Office, 2015).  
With the rise in the number of cases, management should continuously be encouraged (Australian Institute of Health and Welfare, 2015).   Self-care management is initiated by the client’s own behavior to promote their wellbeing (Orem, 1995).   Positive outcome in self-care management is solely dependent on the client’s adherence – to what extent does the client’s behavior coincide with the medical and prescribed health advice given by the health care team which includes self-care management (Omisakin & Ncama, 2011; Julius, Novitsky, & Dubin, 2009). 
Self-care management focuses on the development of attitudes, beliefs, knowledge and skills of the client for successful and effective adherence in taking medication, following a healthy diet, being active, and self- monitoring of blood glucose (American Diabetes Association, 2017). 
One of the self-care management is taking oral medications to gain control over increased glucose levels.   Adherence to taking medication is associated with lower odds of hospitalization, lower health care costs, and lower morbidity (Hong & Kang, 2011).   However, medications could cause hypoglycemia.   This can be prevented by proper diet.
Medical nutrition therapy is another independent self-care management.   A diabetes diet is a healthy-eating plan that is naturally rich in nutrients and low in fat and calories.   Key elements includes fruits, vegetables and whole grains (Mayo Clinic, 2017).   The recommended nutrient proportions for total energy intake according to the Asian-Pacific Type 2 Diabetes Policy is taking fat no more than 30% with saturated fats less than 10%, carbohydrates of 50 – 55 % with sucrose less than 10% and protein 15 – 20%.   Also, intake of salt should be reduced to < 6 g/day especially for those with hypertension.   It is also standardly advised to maintain a caloric intake of 1,200 – 1,500 per day (Unite for Diabetes Philippines, 2014).   The primary aim of diet is the prevention of comorbidities (Inzucchi, et al., 2012).   Comorbidities can also be prevented by physical activity and exercise.
An exercise prescription is encouraged among DMT2 clients.   The Philippine Practice Guidelines for Diabetes Mellitus considers physical activity as a therapeutic lifestyle management.   The standard recommendation for individuals with DMT2 includes aerobic exercise for at least 2 ½ hours a week characterized as moderate to vigorous intensity which is spread out 3  days throughout the week with no more than 2 consecutive days between activities, and moderate to vigorous resistance training  at least 2-3 days (Unite for Diabetes Philippines, 2014).   Holly, et al. (2017) states that promoting regular exercise and weight loss helps in improving the functional and emotional status in people with DMT2.    Exercise regardless of gender improves fasting blood glucose, triglycerides and supports decrease in waist circumference using a 12 week physical exercise program (Adeniyi, Uloko, Ogwumike, Sanya, & Fansamade, 2013).   Also, regular exercise increases insulin sensitivity and reduces dyslipidemia that leads to co-morbidity in DMT2 (Thomas, Elliott, & Naughton, 2006).   Exercise was also stated an effective way to prevent major depression as a comorbidity in people with DMT2 (Hong & Kang, 2011;Danniele, Bruin, Oliveira, Pompeu, & Forti, 2013).   Exercise has plenty of benefits however, there is no significant difference in the outcome from those engaging in exercise and those who do not (Holly, et al., 2017).   For older adults exercise is considered to cause weakness and potentially exacerbating illnesses (Sohal, Sohal, King-Shier, & Khan, 2015).   To support this, a study revealed that various body pains such as joint pains, common among older adults, affects one’s adherence to exercise (Ponzo, et al., 2006). Intensity and positive effects of exercise depends on the blood glucose measured after self-monitoring.
Self – monitoring of blood glucose plays an important role in the management of DMT2.   It may potentially reduce the burden of diabetes complications and help the client make appropriate choices regarding diet, physical activity, antidiabetic agents, and emphasizes the effects of these managements to glycemic control (Benjamin, 2002). Glycemic control is considerably more challenging for older adults.
Older adults in general are those aged 60 and above.  This was adapted by the Department of Health in the Philippines (WHO, 2002).   A study conducted by (Jimeno, Kho, Matawaran, Duante, & Jasul, 2008) reveals that the greatest proportion of diabetics is seen at ages 60-69.   Approximately one-fourth of the population aged 65 and above who have diabetes are at risk for co-morbidity due to degenerative conditions associated with aging.   This could lead to poor adherence to self-care management. (Diabetes Care, 2017).   According to Erik Erikson’s psychosocial theory under ego integrity vs despair, older adults who are aged 65 and above tend to slow down in daily activities and explore life as a retired person.   If older adults believe themselves to be unproductive and unaccomplished especially when undergoing self-care management for DMT2 may affect their adherence (Videbeck, 2014).   A factor that can affect self-care management is health belief.
Health belief are personal convictions that influence health behavior in response to DMT2 which includes susceptibility, severity, benefits and barriers perceived by the client (Adejoh S. O., 2014).   For instance, gender, age, years of diagnosis, illness perception could affect adherence.   Perceived severity and perceived benefits are highly related to self-care management (Hampson, Glasgow, & and Foster, 2017).   High perceived severity of DMT2 and less perceived barrier to self-care management were more likely to adhere (Ayele, Tesfa, Abebe, Tilahum, & Girma, 2012).   Illness perception of diabetic respondents is related to depressive symptoms wherein the belief of increased severity have less effective treatment control, possess more serious consequences, is less understandable and consists of many casual factors (Joshi, Dhungana, & Subba, 2015).   Positive health belief improves adherence among DMT2 patients who perceive their disease symptoms as stable, but not those with fluctuating symptoms.
Another factor is gender which refers to the physical, emotional, spiritual well-being of a person.   Due to inconsistencies of studies, there is no clear finding in the degree of adherence to the different self-care management among men and women.   In a study conducted by Ponzo, et al. (2006), women were found to have a greater risk for depression and perceived their illness as being more serious than men.   It was also stated in another study that certain beliefs about illness were stronger predictors of diabetes management for older women than for older men however, a subsequent study of middle-aged and older adults found no gender differences in patients’ reactions to beliefs about diabetes (Hampson, Glasgow, & and Foster, 2017).   With regards to taking antidiabetic medication, men were significantly more adherent than women (Kirkman, et al., 2015).   In contrast, a study by Wong (2014) reveals that men were less adherent than women to their prescribed medications.   In Hampson’s (1995) study among DMT2 states that beliefs are able to predict ones dietary intake and that these beliefs are more predictive among females than males. Since females are known to be more concerned about food choices and nutrition than men (Wardle, 2004).   On the contrary, studies articulated that adherence to dietary advice was higher in males than that of females (Parajuri, Saleh, Thapa, & Ali, 2014).   Among older adults, older men have better adherence to a healthy diet as compared to older women (Hemphil, Stephens, Rook, Franks, & Salem, 2013).   It was also found that there is no significant difference on the adherence of men and women to prescribed diet (Worku, Abebe, & Wassie, 2015).   Both men and women found it challenging to adhere to a diabetic diet (Sohal, Sohal, King-Shier, & Khan, 2015).   Moreover, with regards to the presence of co-morbidity, men were found to be less likely to have co-morbidity than women which is contradictory to the study conducted by Iglay et al. (2016) who found out that co-morbidity was higher in men than in women. 
Years of diagnosis also play a vital role in the adherence to self-care management.   It was found that the longer the time of diagnosis, the more knowledge about the disease is expected, as well as better understanding and management, consequently, greater adherence (Lin, Sun, Heng, Chew, & Chong, 2017).   In the study of Saleh, Mumu, Ara, Hafez, & Ali (2014) states the probable reasons of non-adherence are increasing duration of disease, patients might be fed up with the treatment regimen to follow.   Older adults who have higher years of diagnosis are more susceptible for decreased cognitive function and have higher risk for comorbidity. 
Comorbidity can also affect adherence to self-care management.   It is the occurrence of one or more diseases in the same person having a direct impact to an individual’s functions hence, it directly affects patient’s outcome (Valderas, 2009).   In a study conducted by Chen et al. (2016), twenty seven diseases were determined as major co-morbidities of DMT2 where in the leading co-morbidities include essential hypertension, coronary heart disease, acute cerebrovascular disease and chronic renal disease. Diabetes comorbidities now also include autoimmune diseases, HIV, anxiety disorders, depression, disordered eating behavior and serious mental illness as recently published by the American Diabetes Association (2017).   Comorbidity arising from DMT2 impose greater manifestations than the main condition which can become the primary cause of mortality.   The self-care management becomes more complex as these co-morbidities emerge, thus making it difficult for the client to adhere.   In clients suffering from co-morbidities, drugs besides antidiabetic agents are needed, which can lead to polypharmacy causing non-adherence.   Although non-adherence to these medications can decrease high risk of adverse drug effects it can increase the risk of long term complications (Dunning & Manias, 2005). 
There are limited studies regarding self-care management in DMT2 conducted here in the Philippines.   Despite all programs organized by the government such as the Diabetes Control and Prevention Program and the advances in technologies, the number of diabetes mellitus cases are still on the rise.   Also, data in relation to adherence regarding gender, years of diagnosis and co-morbidity are inconsistent.   For these reasons, the researchers will determine the degree of adherence on self-management among older adults with diabetes mellitus type 2. 
The study utilized the Self-Care Deficit Nursing Theory by Dorothea E. Orem and has two concepts which are (1) Theory of Self Care and (2) Theory of Self-Care Deficit, Bandura’s Self-efficacy theory and the Health Belief Model by Rosenstock.   A DMT2 client’s perceived susceptibility, perceived severity and perceived motivation can determine if the client is leaning towards self-care or self-care deficit. It can also determine if they are self-efficient when adhering to self-care management. 
Specifically the study aimed to answer the following questions:
1. What is the degree of adherence to self- care management among older adults with Diabetes Mellitus Type 2?
2. What is the Health Belief of Older Adults with Diabetes Mellitus Type 2?
3. Is there a significant difference on the degree of adherence to self-care management among older adults with Diabetes Mellitus Type 2 according to:
a. Gender
b. Number of years diagnosed with DMT2
c. Comorbidity
In terms of nursing education, the study serves as a reference to emphasize self-care management as multifactorial where each management is inter-related to each other.   Equal importance should be given to taking medication, having a proper diet, engaging in regular exercise, and monitoring of blood glucose to improve glycemic control.   This study can also be used to enhance the curriculum for the benefit of the students regarding the self-care management for DMT2.
	The study serves as a guide to the respondents which can help them become more aware about the self-care management that they can apply such as diet, exercise, self-monitoring of blood glucose and medication. 
	Public health nurses and public health workers can integrate this study in developing teaching care plans to emphasize further the self-care management for DMT2 clients within the community.
Furthermore, the study will contribute as a springboard for future new researchers on self-care management of DMT2 on rising varied populations.
	Nursing practice could benefit from this study by health and discharge teachings refocusing in the importance of adherence to the different self-care management.   Educational campaigns can be conducted to increase awareness and emphasize importance of the different self-care management.
[bookmark: _Toc515059077]METHODS
A quantitative, descriptive research design was utilized in the study to determine the degree of adherence to self-care management among older adults with DMT2. 
[bookmark: _Toc515059079]Locale and Population
Table 1
 Respondent’s Profile (N=158)
	
	Frequency (f)
	Percentage (%)

	Gender

	Male
	64
	40.51

	Female
	94
	59.49

	Total
	158
	100

	Years of Diagnosis

	Less than 5 years
	56
	35.44

	5-10 years
	40
	25.32

	10-15 years
	34
	21.52

	More than 15 years
	28
	17.72

	Total
	158
	100

	Presence of Comorbidity

	With co-morbidity
	122
	77.22

	Without co-morbidity
	36
	22.78

	Total
	158
	100



Table 1 shows the demographic profile of the participants according to gender, years diagnosed with DMT2 and presence of co-morbidities. 
Since the researchers are currently enrolled in Baguio City it was more feasible and more convenient for the study to be conducted in Baguio City.   The researchers utilized all the 129 barangays under the 16 Health Centers in Baguio City.   The researchers used non-probability purposive sampling.   A list of individuals with diabetes mellitus as of 2016 and referrals from the different barangays through their respective barangay health centers was retrieved with a total number of 300 potential respondents however, only 158 respondents participated in this study.   One hundred forty-two (142) respondents were not able join due to the following reasons: the list given by the barangay health centers were general and did not specify the age and type of diabetes mellitus, respondents have changed their address or moved, are out of town or country, asleep, refused, deceased, did not meet the inclusion criteria or were not found because there was no provided address in the list.
	In this study, the inclusion criteria are (1) Older adults aged 60 years old and above.   (2) Older adults diagnosed by the doctor with diabetes mellitus type 2 and is given medications or receiving management.   (3) Older adults who have been residing for at least 6 months in the said area.   (4) Older adults who passed the Mini - cog™.   The exclusion criteria are (1) exception on the race, religion and educational attainment.   (2) Older adults with previous history of dementia and cognitive impairment.   (3) Older adults who did not pass the Mini - cog™.   (4) visual and hearing impairments.
The researchers used a self-made questionnaire that has undergone Content Validity Index testing and have come up with a CVI value of 0.80.   A test re-test was done and a reliability value of 1 was computed.   A screening tool: Mini-cog™ was used to establish cognitive functioning of the respondents.   The questionnaire consisted of three parts.   Part 1 is the letter addressed to the respondents.   Part 2 will be the demographic profile.   Part 3 assessed the respondents’ self-care management according to health beliefs, medication, diet, exercise and blood glucose monitoring.   The respondents were instructed to put a tick (/) on their chosen responses.   The Likert scale that was utilized with the following choices: Never (1), Seldom (2), Often (3), Always (4). 
[bookmark: _Toc515019541][bookmark: _Toc515058556]In part 3 of the questionnaire, question numbers 1, 2, 3, 4, 6, 7, 8 regarding medication, question numbers 3, 5, 6, 7, 8, 9, 13, 14, 15 regarding diet, and question number 6 regarding exercise were stated negatively, therefore, a Likert scale of Never (4), Seldom (3), Often (2), Always (1) was utilized.
First, the researchers waited for the approval of the Research Ethics Committee, then proceeded to the following data gathering procedures:   The researchers made a letter to all barangays addressed to the Barangay Captains of Baguio City asking for permission to allow the researchers to conduct a study to their constituents in their said barangay according to the list provided by the District Health Center.
	During the gathering of data, the researchers were divided into 4 groups with 3 members. Each group were assigned 4 health centers where they conducted house to house visits to gather respondents.   After the informed consent by the respondents was obtained, the researchers carried out the Mini-cog™ assessment.   After passing the mini-cog assessment and validating, a letter to the respondents was given.   The researchers then distributed the questionnaire and allowed the respondents 10-15 minutes to answer.   The researchers also moved 10 feet away from the respondents to show respect and freedom to answer. 
Ethical considerations were observed by the researchers such as anonymity, confidentiality, self-determination, non- maleficence, fair subject selection, and fair treatment.
The researchers tallied and computed for the frequency and percentage of the responses.   To find out the degree of adherence to self-care management among older adults, the researchers computed for the mean score using a Likert scale.   The researchers then subjected the values to t-test and f-test utilizing p-value based on SPSS version 20 in determining whether there was a significant difference in the degree of adherence to self-care management among older adults according to gender, number of years diagnosed with DMT2 and comorbidity.   An α-value of 0.05 was used, if the p-value is ≤ 0.05 then it is interpreted as significant and if the p-value is ≥ 0.05 it is interpreted as not significant.

Scale of Interpretation
	RANGE
	INTERPRETATION
	DESCRIPTION

	3.26 – 4.00
	Always 
	Does all management correctly
And regularly, much adherent

	2.51 – 3.25
	Often 
	Does management regularly but forgets some, more adherent

	1.76 – 2.50
	Seldom 
	Does not do management regularly and forgets management, less adherent

	1.00 – 1.75
	Never
	Does not do any self-care management of DMT2, not adherent.


[bookmark: _Toc515059083]RESULTS AND DISCUSSIONS
This study identified the degree of adherence to self-care management among older adults with diabetes mellitus type 2.   The results were presented in tables and followed by descriptive analysis regarding the degree of adherence to self-care management on medication, diet, exercise, and self-monitoring of blood glucose among older adults with DMT2 according to gender, years diagnosed with DMT2 and presence of co-morbidity.
Table 2
Degree of Adherence to Self-care Management of Older Adults with Diabetes Mellitus Type 2 (N=158)
	
Self-care Management
	
Mean (
	
Interpretation

	Medication
	3.57
	Always

	Diet
	3.51
	Always

	Exercise
	2.59
	Often

	Self-monitoring of Blood Glucose
	2.75
	Often

	General Mean
	3.11
	Often


Scale of Interpretation:
	Interpretation
	Scale

	Always
	3.26 – 4

	Often 
	2.51 – 3.25

	Seldom
	1.76 – 2.50

	Never
	1 – 1.75





As indicated in table 2 older adults are often adherent to self-care management for DMT2 with a general weighted mean of 3.11 wherein older adults are always adherent to taking medications followed by diet and often adherent to self-monitoring of blood glucose followed by exercise.   On the other hand, exercise has the highest number of respondents that are not adherent, followed by self-monitoring of blood glucose, medication, and no respondents were not adherent to following a diabetic diet.
The data show that 3.57 of the respondents were always adherent to medication as a self-care management.   This may be because taking of medications is being the most emphasized among all the self- care managements due to its effectivity (Brown & Bussel, 2011).   According to Brown & Bussel (2011), clients who are more empowered through effective patient education can lead to adherence to taking their medication.   This also involves clients in their care making them want to achieve a better medical outcome.   The use of combination products can reduce the number of medications and cost which is another factor that contributes to the adherence to medication (Kocurek, 2009).   Since taking of medications yield to be successful as a self-care management, according to Bandura it is expected that respondents would tend to be more adherent.   According to a study conducted by Osborn, Mayberry, & Kim (2016), medication is the only self-care management that is associated with lowering glucose levels since medications has this specific purpose, therefore, having the greatest influence in the control of blood glucose.   It is the most effective treatment given that other self-care managements do not work, cannot be done, or not realized due to costly healthy foods for diabetics, having limited range of motion due to a comorbidity, having no equipment and supplies for blood glucose monitoring, or even lack of knowledge in the importance of these self-care management (Osborn, Mayberry, & Kim, 2016).
However, certain factors may lead to non-adherence which accounts for 2.53 of our respondents.   According to American Diabetes Association (2016), older adults are at a higher risk of impaired cognition, decreasing insulin and renal sufficiency, and functional impairment due to another co-existing illness.   This may lead to polypharmacy and higher cost of living that may influence self-care deficit eventually promote non-adherence.   Fear of side-effects from the taken medications and not being able to understand instructions on prescription labels also influence non-adherence (Kocurek, 2009).   Also, older adults living farther away from the hospital or health centers may lead to non-adherence (Munshi, et al., 2013).
Next to medication, following a diabetic diet has the highest percentage of adherence with a mean of 3.51.   According to Schechter (2002), keeping food diaries increase adherence to eating a diabetic diet.   Adherence is further enhanced in client’s taking follow ups because of their interest in controlling their blood glucose while not taking too much antidiabetic medications.   According to the planned behavior theory, the motivation of the client is a factor that would enable the client in adhering to the diet regimen.
According to American Diabetes Association (2017), following a diet plan is one of the most challenging aspect in self-care management since there is no specific food that has the distribution of specific nutrients for individuals with diabetes.   Knowing the demands of following a diabetic diet, non-adherence may still be occurring such as in our study.   Non-adherence of older adults to a diet plan could be associated with diabetes-related distress especially to the emotional aspect of older adults, since restrictions can cause depression.   Considering that DMT2 is a chronic disease, they may choose to ‘take a break’ from following a diabetic diet at times (Franks, et al., 2012).
Older adults are often adherent to self-monitoring of blood glucose levels with a mean of 2.75.   Effectivity of other self-care management can be measured by self-monitoring of blood glucose.   Evident decrease in blood glucose levels is strongly related to self-efficacy leading to adherence.   Older adults who perceive the benefits and experience success in decreasing blood glucose through self-care management such as following a diet plan and doing exercise therefore may improve adherence.   Self-monitoring of blood glucose also encourages the individual to be engaged in self-care such as in problem solving of possible hypoglycemia and hyperglycemia using the different self-care management (Meetoo, McAllister, & West, 2011; Abbott, Jill, Gleadell, & Gunnell, 2005).
However, there is a need for respondents to go to different facilities as prescribed for them to monitor their blood glucose levels.   Non-adherence may be due to limitations in the use of clinical facilities, such as health centers, hospitals and clinics because of the distance of the respondent’s home to the facility, presence of comorbidity and the cost of equipment used in blood glucose monitoring.   According to a study by Shim (2008), the greatest barrier in self-glucose monitoring posed by diabetic participants is ‘not owning a glucometer’.   Non-adherence to self-monitoring of blood glucose could also be due to deficient in knowledge on the different ways of blood-glucose monitoring, lack of skill in performing blood glucose monitoring and fear of hypoglycemia among older adults (Meetoo, McAllister, & West, 2011).
Adherence to exercise among older adults has a mean of 2.59.   Other than improving glycemic controls, exercise pose additional benefits to the circulation and helps prevents age related complications such as hypertension.   Adherence is associated with adequate understanding on the proper use of exercise to resolve hypoglycemia and hyperglycemia which is often the case when DMT2 is not controlled.   This encourages the individual to perform different routines and exercise management according to the effect that the individual wants to achieve and adjust other self-care management (Gulve, 2008).
However, exercise requiring more energy and larger range of movements. This may be because exercise is especially tiring for older adults (Sohal, Sohal, King-Shier, & Khan, 2015).   Older adults with diabetes are also known to be highly at risk for functional disability and comorbidity which makes them highly susceptible to pain and injury which makes it harder for them to move (American Diabetes Association, 2016).   Furthermore, there may be lack of knowledge regarding exercise such as the need for special equipment and going to the gym to be able to have a positive outcome, however, exercise can be done by merely walking in the hallways or stretching the extremities (Munshi, et al., 2013). 
Table 3
Health belief of older adults with diabetes mellitus type 2 (N=158)
	
	Positive (+)
	Negative (-)

	
	frequency
	Percentage (%)
	frequency
	Percentage (%)

	Medication
	134
	84.81%
	24
	15.19%

	Diet
	128
	81.01%
	30
	18.99%

	Exercise
	90
	56.96%
	68
	43.04%

	Self-monitoring of Blood Glucose
	92
	58.22%
	66
	41.77%



In table 3, medication has the highest percentage of positive health belief with 84.81%.   This means that respondents adhere in taking their medications as prescribed by their physicians.   Respondents adhere to taking medications may be because of the positive health belief that medications are able to control DMT2.   According to Rosenstock’s Health Belief Model patients with higher perceived severity, higher perceived efficacy and higher perceived benefits are more likely to adhere to taking medications.   According to Orem’s theory of self-care, an individual initiate and perform activities in his or her own to maintain life, health and well- being.  More knowledge on DMT2 and the mechanism of anti-diabetic medications also leads to a positive health belief, thus increasing likelihood of adherence (Adejoh S. , 2014).   
On the other hand, 15.19% of respondents still forget to take their anti-diabetic medications which could be associated with negative health belief. Lower adherence in taking medication was seen among older adults with increased severity due to age-related complications that leads to more complex self-care management (Rajesh Balkrishnan, 2002).   Medication side effects such as fainting, fatigue, nausea, vomiting, and also the disappearance of symptoms may lead to non-adherence (Rwegerera, 2014). 
	One hundred twenty-eight (128) or 81.01% of respondents have a positive health belief with regards to diet.   According to Orem Self-Care Theory, the client who are aware of and attending to the effects of their pathologic condition do self-care management.   However, negative health belief could be associated with lack of knowledge on the prescribed caloric intake and the effects of not following their meal plan and not taking their blood sugar before meals.   According to Edfors & Westergren (2012), the patient’s self-determination and involvement should be considered in planning and development for older adults related to food and meals.
Self-monitoring of blood glucose has a percentage of 58.22% positive health belief in which the respondents go for follow-ups needed to monitor their diabetes.   According to Rwegerera (2014), patients who have comorbidities who attend different clinics and hence have more information on the benefits of adherence to self-care management that could improve blood glucose.   Moreover, they found out that clients having good glycemic control had better adherence to anti-diabetic drugs compared to those who had poor glycemic control, however; this is not statistically significant but clinically significant.
Exercise has the highest percentage of 43.04% negative health belief.   Factors that resulted to this negative health belief are age, comorbidities such as asthma, coronary heart disease, hypertension, their willingness to engage themselves to dancing classes, and current health problems: osteoarthritis, hypertension, heart disease, stroke, asthma and chronic obstructive pulmonary disease (Garmendia, 2013). 
Table 4a
Degree of adherence to self-care management among older adults with diabetes mellitus type 2 according to gender. (N=158)
	 
  
	Male
(N=64)
	Female
(N=94)

	
	Mean (
	Interpretation
	Mean 
	Interpretation

	Medication
	3.56
	Always
	3.45
	Always

	Diet
	3.52
	Always
	3.50
	Always

	Exercise
	2.83
	Often
	2.69
	Often

	Self-monitoring of Blood Glucose
	3.03
	Often
	2.85
	Often

	General Mean
	3.24
	Often
	3.12
	Often

	p-value
	0.84
	I: Not significant



	Interpretation
	Scale

	Always
	3.26 – 4

	Often 
	2.51 – 3.25

	Seldom
	1.76 – 2.50

	Never
	1 – 1.75


Scale of Interpretation:


Table 4a revealed that both male and female respondents were always adherent to taking their medication with the highest mean score of 3.56 and 3.45 respectively.  Men were more adherent.   In a study done by Manteuffel, et al., (2014) which found that women use more medications than men and were less likely to adhere to medications on a long-term basis.   The study also stated that women were more likely to be prescribed with more medications for control of their chronic illnesses which meant that women were even less likely to adhere to taking their medications.
Men were also found to be more adherent than women in taking the recommended diabetic diet by their healthcare providers with a mean score of 3.52 as compared to women with a mean score of 3.50.   A contradicting study conducted by Zanetti et al. (2015) found that women were more adherent than men.   This may be due to greater emphasis on the importance of diet in the daily lives of older men by the DOH in health dissemination.
Although both male and female older adults are often adherent in doing exercise, men were found to be more adherent in doing exercise than women, with a mean score of 2.83 compared to women with 2.69.   This is supported by a study by Andrade et al. (2011) that states that men are more willing to perform physical activity in order to maintain health since the majority of the women in their study had comorbidities that prevented them from feeling comfortable performing physical activity.   Comorbidity may be an underlying factor that can affect exercise adherence because majority of our respondents have comorbidities.   However, a contradicting study conducted by Craft, Carroll, & Lustyk, (2014) found that women not only had a higher quality of life than men but that women were more likely to adhere to exercise.   One reason may be that in more recent years greater emphasis has been placed on the importance of exercise in maintaining a healthy lifestyle to women.
Among the self-care management exercise was found to be adhered to the least.   This may be due to barriers such as changes in health status related to aging preventing proper exercise among older adults.   Since older adults have a perception that exercise will cause them injury or other devastating effects to their health (Sohal, Sohal, King-Shier, and Khan, 2015). Moreover, majority of men and women tend to sit and watch TV more than three hours a day.   This can affect adherence to exercise because mobility deterioration may happen during watching T.
As for self-monitoring of blood glucose, the mean score among men was 3.03 and for women 2.85.   ”).   In a study done by Tregea, H., Lee, C., Browne, J. L., Pouwer, F., & Speight, J. (2016), they found that, despite controlling independent factors like age, gender, and years diagnosed, they were not able to find clinically significant correlation between self-efficacy and adherence to self-monitoring of blood glucose.
Table 4a also shows that gender is not a significant factor with a probability value of 0.84 > alpha value of 0.05 which means that regardless of gender, in general older adults are often adherent to their medication.   According to this study by Nazir, Hassali, Saleem, Bashir, & Aljadhey (2016), adherence to self-care management is caused by having sufficient knowledge on healthy lifestyle between both genders.   
Table 4b
Degree of adherence to self-care management among older adults with DMT2 according to years of diagnosis. (N=158) 
	
	Less than 5 years

(N=56)
	5-10 years

(N=40)
	10-15 years

(N=34)
	More than 15 years
(N=28)

	
	Mean 
	Interpretation
	Mean

	Interpretation
	Mean

	Interpretation
	Mean

	Interpretation

	Medication
	3.46
	Always
	3.35
	Always
	3.39
	Always
	3.42
	Always

	Diet
	3.21
	Always
	3.13
	Often
	3.04
	Often
	3.02
	Often

	Exercise
	2.88
	Often
	2.67
	Often
	2.73
	Often
	2.31
	Seldom

	Self-monitoring of Blood Glucose
	3.02
	Often
	2.77
	Often
	2.81
	Often
	2.52
	Often

	General Mean 
	3.14
	Often
	2.98
	Often
	2.99
	Often
	2.82
	Often

	p-value
	0.50
	I: Not Significant


	Interpretation
	Scale

	Always
	3.26 – 4

	Often 
	2.51 – 3.25

	Seldom
	1.76 – 2.50

	Never
	1 – 1.75


Scale of Interpretation:



As shown in Table 4b, older adults diagnosed with DMT2 in less than 5 years with a mean value of 3.46 are always adherent in medication than those older adults with DMT2 diagnosed in 5-10 years with a mean value of 3.35.   According to the study of Lin (2017) that older adults diagnosed with DMT2 are always adherent to medication if their years of diagnosis is higher than those older adults which are diagnosed recently with DMT2 are found out to be less adherent.   This is because older adults tend to realize the importance and effects of the drug to their health which decreases the incidence of the manifestations existing with DMT2.   According to the study of Alhariri (2017), adherence to self-care management like medication affects adherence regardless of their years of diagnosis because some do not adhere to the advices of their health care provider regarding proper intake of medication.
With regards to diet, older adults diagnosed with DMT2 in less than 5 years with a mean value of 3.21 are always adherent than those older adults diagnosed with DMT2 in more than 15 years with a mean value of 3.02.   The lower the years of diagnosis is always adherent since the older adults were able to consume diabetic diet regularly and with the length of time were able to identify other sources of the prescribed diet than those recently diagnosed with DMT2.   According to the study of Alhariri (2017) adherence to therapeutic regimen like diet affects their adherence regardless of their years of diagnosis because of their compliance to the advices of their health care provider regarding proper diabetic diet.
In exercise, older adults diagnosed with DMT2 in less than 5 years with a mean of 2.88 are often adherent than those older adults with DMT2 diagnosed in 5 – 10 years with a mean of 2.67 because less years diagnosed with DMT2 are still physically active such as indulging in outdoor activities than those in higher years of having DMT2.   According to the study of (Alhariri A. A., 2017) adherence to therapeutic regimen like exercise affects their adherence regardless of their years of diagnosis because of their compliance to the advice of their health care provider regarding the effects of blood sugar level.   Less years diagnosed with DMT2 are still physically active such as indulging in outdoor activities than those in higher years of having DMT2.   Older adults with longer years of diagnosis experience co-morbidities such as asthma, coronary heart disease and hypertension, and the willingness of the participants to engage themselves to dancing classes (Garmendia, et al., 2013).
Self-Monitoring of Blood Glucose, Older Adults diagnosed with DMT2 in less than 5 years with a mean value of 3.02 are often adherent than those diagnosed in 5 – 10 years with a mean value of 2.77. In the F-test, the p-value revealed is 0.50 and an alpha-value of 0.05.   This means there is no significant difference in the degree of adherence to self-care management according to years of diagnosis.   The results revealed to be non-statistically significant but clinically significant and there are still older adults who are non-adherent to the self-care management to DMT2 according to the years of adherence.   This implies that older adults needs frequent reminders of the modalities in self-care management.   According to the study of (Alhariri A. A., 2017) adherence to diabetic management affects their adherence regardless of their years of diagnosis because of their compliance to the advice of their health care provider regarding medication, exercise and diet.   As a supporting journal, according to the study of (Abebaw, 2015) found out that patients who are diagnosed with DMT2 affects the adherence of older adults according to their years of diagnosis
Table 4c
Degree of adherence to self-care management among older adults with DMT2 according to comorbidity (N=158)
	
	With Co-morbidity
(N=122)
	Without Co-morbidity
(N=36)

	
	Mean
	Interpretation
	Mean
	Interpretation

	Medication
	3.80
	Always
	3.81
	Always

	Diet
	3.45
	Always
	3.65
	Always

	Exercise
	2.60
	Often
	3.32
	Always

	Self-monitoring of Blood Glucose
	3.40
	Always
	3.37
	Always

	GEN Mean
	3.31
	Always
	3.66
	Always

	p-value
	0.45
	Interpretation: Not Significant





Scale of Interpretation:
	Interpretation
	Scale

	Always
	3.26 – 4

	Often 
	2.51 – 3.25

	Seldom
	1.76 – 2.50

	Never
	1 – 1.75





In table 4c, older adults with and without comorbidity are always adherent to medication with a mean of 3.80 and 3.81 respectively.   Although, older adults with co-morbidity tend to have more prescribed drugs that affects their adherence to medications and older adults without any existing comorbidity will only have few intake of prescribed drugs that entails them to be more adherent.   According to the study conducted by Ahmad, Islahudin, & Paraidathathu (2014) it was stated that patients with more than two medications were more likely to be non-adherent especially the elderly and it was also stated in their study that there is a decrease in the degree of adherence to medication to those people with co-morbidities.   According to Barba et al. (2017) older adults who tend to be informed about their disease comorbidities and understand the importance and effects of medications are more adherent.   According to Blackburn, Swidrovich, & Lemstra (2013), external influences can affect the adherence to medications.
Older adults with and without comorbidity are also always adherent to taking a diabetic diet with a mean score of 3.45 and 3.65 respectively.   Older adults without comorbidity always adhere to diet because it only specify more on glucose content of the food and considering that complications might occur while those with comorbidity tends to prioritize on the diet prescribed for the other diseases that the older adults tend to perceived as more detrimental to their health.   
Older adults with comorbidity are often adherent to exercise with a mean score of 2.60 as compared to older adults without comorbidity who are always adherent with a means score of 3.32.   Older adults without co-morbidity will indulge more in exercise since there are no contraindications that affects those older adults with co-morbidity.   According to the study conducted by Lin, et al. (2004) stated there that patients with DMT2 with comorbidity has a decrease physical activity and poorer glycemic control. 
Older adults with and without comorbidity are always adherent to self-monitoring of blood glucose with a mean score of 3.31 and 3.66 respectively.   Older adults without co-morbidity tend to be always adherent to the self-monitoring to blood glucose because it is the only conditions they have to focus on.   While older adults with co-morbidity tends to prioritize the monitoring of the other diseases co-existing with DMT2.   According to the study conducted by Lenjisa, Wami, Tegegne, Tesafye, & Dinsa (2014) it was stated that patients associated with comorbidity has a poor glycemic control. 
There is no significant difference in the degree of adherence to self-care management according to co-morbidity with a p-value of 0.45 in 0.05 alpha value.   According to the study conducted by Stankoviü, Gašiü, & Toševski (2013), it was stated there that patients with DMT2 and with comorbidity has a lower adherence to pharmacological therapy and diet management that can result to a negative outcome.   According to (Blackburn, Swidrovich, & Lemstra, 2013) baseline personality type of being disobedient  is one of the main reason of non-adherent and the external influences such as peer pressure can affect the adherence to medication, diet, exercise and blood sugar monitoring which is present regardless of the presence or absence of comorbidity. 
[bookmark: _Toc515059084]Limitations
At present, there is no updated list of DM patients as the latest list is of 2016 and it only consists of those who visit the health center.   The list given by the barangay health centers were general and it did not specify the age and type of Diabetes Mellitus.   Some of the respondents have changed their address, were out of the country, were not supposed to be in the list, were asleep, have refused or deceased.   Due to comorbidities and the effects of aging, some of the respondents had difficulties reading the questionnaire thus they were assisted by their significant other in answering the questionnaire.
[bookmark: _Toc515059085]Conclusions
Older adults with DMT2 in Baguio City are often adherent and have a positive health belief.   There is no significant difference in the self-care management according to gender, years of diagnosis, and co-morbidity with a p-value of 0.84, 0.50, and 0.45 respectively. 
[bookmark: _Toc514960022][bookmark: _Toc515019546][bookmark: _Toc515059086]Recommendations
The Researchers recommends that health education and information dissemination about DMT2 requiring adherence to self-care management throughout their life must be reemphasized.   The researchers also recommend that DOH should intensify health programs which stresses the different modes of management for DMT2 such as medication, diet, exercise, and self-monitoring of blood glucose since it is multi-factorial.   Each Barangay with their respective barangay health workers should hold purok teaching programs, with additional distribution of pamphlets containing information about DMT2 and its management.   Provision of glucometers for every Barangay Health Center and scheduling for a free glucose monitoring every month is recommended as well.   With the presence of comorbidity related to mobility, barangay health workers could be trained to conduct house to house blood glucose monitoring.   A weekly assembly can also be held in every barangay at their plaza or at any location appropriate for activities, such as Zumba, yoga, tai-chi, wushu, chi gong, and laugh therapy to promote management of DMT2 through exercise.   The findings of this study emphasizes the nursing role as a health educator to reinforce client to adhere to lifestyle managements as well as to medical and pharmacological managements.   Misconceptions, such as skipping meals and completely avoiding rice, sugar or fruit should be addressed by doing health teaching or counselling for nutrition therapy and emphasizing importance of consulting physician or dietician for an intensive nutrition intervention.   Also on the different alternatives that is readily available in the community such as root crops and berries. 
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