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Introduction: Type 2 Diabetes Mellitus (T2DM) remains one of the leading causes of mortality in the Philippines. Studies have 
reported that good adherence to self-care activities significantly aid in glycemic control. However, previous studies revealed a 
low adherence to diabetes self-care activities. Moreover, only few studies were done in the local setting assessing the level of 
adherence to self-care activities and correlating the two; hence, the immense need for the assessment of level of adherence to 
self-care activities among patients with T2DM. 
Objective: This study aims to determine the level of adherence to self-care activities and correlate it with the glycemic control 
among T2DM patients seen in the outpatient department in a tertiary hospital in Baguio City.
Methods: This cross-sectional study was done using a survey questionnaire adapted from the Summary Diabetes Self-Care 
Activities Questionnaire version 2000. Glycemic control was determined using the latest valid HbA1c results. One hundred adult 
diabetic patients were included in the study. Participants were selected in the Family Medicine and Internal Medicine OPD 
Clinics through systematic random sampling method. Data collected were analyzed using descriptive and inferential statistics.
Results: Results revealed that majority of the sample population had undesirable self-care activity (69%), and poor glycemic 
control (69%). Statistical analysis revealed that proper adherence to either exercise (0.003) or compliance to medications (0.012) 
both have a significant relationship with glycemic control. Overall score (0.003) on one hand revealed a highly significant 
relationship with glycemic control.
Conclusion: Incorporating the different self-care activities namely diet, exercise, blood sugar testing, foot care, smoking 
cessation, and compliance to medication all together has a significant relationship with glycemic control among diabetic patients. 
Clinicians must emphasize proper adherence to self-care activities because of the high number of patients with undesirable 
self-care activities.  
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Introduction

	 The World Health Organization reports that about 422 million 
people worldwide have Type 2 Diabetes Mellitus (T2DM), with the 
majority living in low and middle-income countries. Moreover, WHO 
reports that 1.6 million deaths are directly attributed to T2DM each year.1 
In the Philippines, current data show that over 6 million Filipinos are 

diagnosed with T2DM making it rank 6th among the leading causes of 
mortality in the country.2  Baclig noted that T2DM has a prevalence rate 
of 6.3% in the country. Due to the huge burden that comes along with 
the disease, it is imperative  that  they explore or improve other means of 
management as an adjunct to its pharmacological intervention.3 A major 
part of  T2DM  management is lifestyle modification. Hence, current 
guidelines emphasize the integration of diabetes self-management 
education (DSME).24 DSME is an ongoing process of facilitating the 
knowledge, skill, and ability necessary for diabetes self-care. Diabetes 
self-care on one hand is composed of activities or behaviors undertaken 
by people with or at risk of diabetes to successfully manage the disease 
on their own.12 Based on previous international studies, good adherence 
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to diabetic self-care activities is important to acquire optimum self-
management outcomes. Self-management refers to the therapeutic 
alliance, monitoring of disease signs and symptoms, maintaining and 
improving health behaviors, and addressing the negative impact of the 
disease on the patient’s physical function, feelings, and interpersonal 
relationships.4 In a tertiary hospital in Baguio City, aside from the 
Diabetic Clinic in the Outpatient Department (OPD) manned by the 
Department of Internal Medicine, many diabetic patients are also seen 
in the Family and Community Medicine Outpatient Department (FCM-
OPD) as well as in the Employees’ Health Services (EHS) and COVID 
Triage. Among the diabetic patients seen in these clinics, some still 
present with poor glycemic control, despite the extensive diabetic self-
management education and pharmacological management given to 
them. 
	 As family physicians, one of their biggest challenges today is 
addressing the continued need or demands of their individual patients 
to prevent them from acquiring diabetic complications. Hence, 
integration of DSME in the management of glucose control among 
diabetic patients is very important to prevent future DM impediments. 
However, some studies showed low level of adherence to diabetic self-
care activities. This is evident in an international study done which 
reveals a significantly low level of adherence to diabetic self-care 
activities.21 Likewise, in a local study done by De Roxas and Nicodemus, 
there is also a low level of good adherence to self-care activities (43.7%) 
among adult diabetic patients seen in a tertiary hospital in Manila, 
Philippines.7 To the best of the researcher’s knowledge, there are few 
studies done yet in the country assessing the relationship of diabetic 
self-care activities and glycemic control. Meanwhile, only few local 
studies assessing the level of adherence to diabetes self-care activities 
were done, such as the study done by De Roxas and Nicudemus.7

	 There is a significant need for assessment of self-care management 
practices and correlating it with glycemic control.  This study focuses 
on the level of adherence to self-care activities as increased level of 
adherence to diabetes self-care activities reflects a better glycemic 
control thereby improving the clinical condition or status of patients. 
This study determined the level of adherence and glycemic control of 
diabetic patients seen in the outpatient department and  the correlation 
of level of adherence to the glycemic control.  Subsequently, results of 
this study can be used to improve existing policies and guidelines in the 
management of T2DM, and prevention of its complications. 
	 The objective of the study was to determine the level of adherence 
to self-care activities and correlate it with the glycemic control 
among patients with Type 2 Diabetes Mellitus seen in the Outpatient 
department of a tertiary hospital in Baguio City.

Methods

	 This is a cross-sectional study that aimed to identify the correlation 
of level of adherence to self-care activities and glycemic control 
of diabetic patients. Participants who were seen in the outpatient 
clinics were recruited using a systematic random sampling method. A 
survey questionnaire was used in the data collection to obtain clinico-
demographic profile, level of adherence to self-care activities, and the 
glycemic control. Data gathered were analyzed using descriptive and 

inferential statistics. 
	 The study was done in Baguio General Hospital and Medical Center 
which is a tertiary hospital in Baguio City. The study was conducted 
from September to October 2022. Systematic random sampling method 
was used in this study.  
	 Study participants were adult patients who are known diabetics 
for at least 1 year, and who had their consultation in FCM and IM OPD 
clinics. The inclusion criteria were the following: 1) All known adult 
diabetic patients aged 19 to 60 years old and were diagnosed for at 
least 1 year, 2) Participants must have been seen in the FCM Clinics 
(FCM OPD, Garden Triage, and EHS), and IM Clinics (General IM OPD and 
Diabetic Clinic). Patients seen in the OPD Clinics by other departments 
(Surgery, Ophthalmology, ENT, etc) were not included in the study 
unless referred to FCM Clinics or IM Clinics. The exclusion criteria were 
the following: 1) Newly diagnosed diabetic patients were excluded 
from the study since behavioral practices and control of blood sugar 
among this group can’t be determined now probably because they 
were not yet properly advised about their self-care and management,  
2) Patients with hematologic disease as well as end-stage renal disease 
were likewise excluded from the study since these may influence 
HbA1c levels, 3) Patients with physical disabilities such as being limp 
were excluded since this may affect their self-care management,  
4) Pregnant individuals were excluded because there is decreased 
lifespan of erythrocytes which significantly affect HbA1c levels  
5) Patients with complications of advanced diabetes mellitus such as 
end-stage renal disease, stroke, severe visual impairment, heart failure, 
chronic lung disease were also excluded because their behavioral 
practices may already be affected. Participants were selected using 
a systematic random sampling method. A sample size of 90 was 
required for this study. Sample size was computed using the formula  
n=z2PQ/d2 with z-value of 1.96, prevalence of 0.063 based on the 
prevalence of diabetes mellitus in the Philippines3, and 0.05 margin 
of error.  An additional 10% of the computed sample size was added 
to account for non-response.  A total of 100 T2DM patients were 
then included in the study. An informed consent was given to the 
participants while they were in queue for consultation in the waiting 
area. Participants were given ample time to rest until they were fully 
ready and comfortable. They were given 10-15 minutes to go through 
the informed consent and think about their voluntary participation. 
Once consent was affirmed, they were given an allotted minimum time 
of 30 minutes to finish the questionnaire. This was administered one 
time. The research assistant was trained to clarify or explain phrases that 
may not be understood by participants. BGHMC-OPD uses telemedicine 
to cater to their non-emergency ambulatory patients at the time it 
was chosen. However, targeted samples only included patients visiting 
for face-to-face consultation for data collection. Patients who did not 
consent to answer the questionnaire were not compelled to join the 
study. 
	 The independent variables in this study were self-care activities 
including the health eating diet, exercise, compliance to medication, 
blood-glucose testing, foot care, and smoking cessation; and lastly 
the HBA1c levels which were determined and/or collected from the 
participants. The dependent variables in this study were the correlation 
on the level of adherence to self-care activities as to  (a) desirable and 
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(b) undesirable self-care activities; and glycemic control as to (a) good 
or (b) poor. The confounding variables which may be encountered in 
this study include Alcoholism, Substance Abuse, Hypertryglyceridemia, 
and Severe Hyperbilirubinemia. These mentioned factors cause 
fluctuations on the HbA1c levels.20 Severe hypertriglyceridemia and 
severe hyperbilirubinemia can cause falsely elevated levels of HbA1c. 
Alcohol and substance abuse (such as salicylates, opioids, and lead 
poisoning), likewise, were also reported to cause false increases in 
levels of HbA1c. The moderating variables were the sociodemographic 
data such as age, sex, marital status, educational level and social 
support. These data were collected using a survey questionnaire. The 
survey form consisted of three parts: 1) The first part included the socio-
demographic profile  as to a) Age; b) Sex; c) Marital status d) Education 
level; and e) social support. The social support was assessed using 
the Multidimensional Scale of Perceived Social Support (MSPSS). The 
MSPSS consisted of 12 questions rated from 1 to 5, assessing the family 
support (fam), support from friends (fri), and support from work (so). 
This part of the questionnaire had a maximum score of 60. Total scores 
were interpreted as low (12-20), medium (21-40) and high (41-60);  
2) The second part included the self-care activities of the participants 
as to a) diet, b) exercise, c) blood-sugar testing, d) foot care, e) smoking 
and f ) compliance to medication. The items on this part were adopted 
from the Summary Diabetes Self-Care Activities Questionnaire (SDSCA) 
version 2000. The SDSCA questionnaire consisted of 11 questions rated 
from 0 to 7 assessing the self-care activities as to diet, exercise, blood-
sugar testing, foot care, smoking and compliance to medications. This 
part of the questionnaire had a maximum score of 77.  Individual scores 
were interpreted as undesirable self-care activity (0-4) and desirable 
self-care activity (5-7); 3) The third part assessed the control of blood 
glucose using HbA1c results. The validity of HbA1c result was three 
months. Patients with invalid HbA1c were requested to undergo repeat 
HbA1c tests as part of their standard care of management. HbA1c less 
than or equal to 7.0% was labeled as Good control. HbA1c more than 
7.0% was labeled as Poor control. Provided with the questionnaire was 
the informed consent detailing the purpose of the study, the researcher’s 
contact information, and a written assurance on the confidentiality of 
the answers. Prior to data collection, the questionnaire underwent 
validation and reliability tests. The questionnaire was sent to a  
1) linguist with a masteral degree on Filipino language and literature 
and  2) a native of Ilocos Sur who has a Masteral Degree in Education with 
PhD in Educational Administration, and is knowledgeable in Ilokano, for 
purposes of translation to Tagalog and Ilokano, respectively. Content 
validation was done by a Diabetologist and two Family Physicians. 
Content validations done had an average score of 4.7 which signified 
that the questionnaire was highly valid. The questionnaire included 
tools (MSPSS and SCSDA) which were both validated multiple times 
internationally. Such study was done by Laksmita, et al. wherein they 
concluded that the MSPSS is a valid, reliable, theoretically constructed, 
and applicable tool (factor loadings ranged 0.49~0.80).23 Meanwhile, 
Bujan, et al. concluded that the SDSCA-Malay version is also a reliable 
and valid tool (minimum factor loading of 0.6).22 The translated modified 
versions of the questionnaire were pilot-tested to 30 diabetic patients. 
The pilot test revealed Cronbach’s alpha result of 0.784 signifying a 
reliable questionnaire. Standard health protocols were practiced during 

data collection in the Garden triage to ensure safety and protection of 
all individuals participating in this study. The conduction of the data 
collection was postponed if the participant or researcher/research 
assistant were experiencing any symptoms of COVID-19. Appropriate 
and comprehensive use of face masks and face shields were assured. 
Close contact was avoided, and adequate ventilation was provided. 
The venue for data collection had adequate space to maintain social 
distancing of at least 1 meter apart. Hands were washed before and 
after every respondent and hand sanitizer. 
	 Any participant who agreed to participate in the study were 
advised that they can withdraw from the research anytime he/she 
wanted to. No follow-up studies were done in the study. 
	 The data gathered were carefully tabulated and were analyzed 
using the appropriate statistical methods. Data which include the socio-
demographic distribution, modified SDSCA scores, and blood glucose 
control levels were presented using descriptive statistics in the form of 
frequency and percentage. Statistical analysis with a significance level 
of 95% using Spearman Rho was done to determine the correlation 
between the level of adherence to self-care activities and glycemic 
control among diabetic patients. All computations were done using 
SPSS version 29. 
	 The study underwent technical and ethical review and was approved 
by the Hospital Research Committee. There is no known potential harm 
or risks involved in this study except for the participants’ valuable time. 
There is no expected conflict of interests. The study was explained by the 
research assistant to the participant and a free and informed consent 
was secured from the participant. The questionnaire was coded so as not 
to identify the participant. The collected questionnaire, consent forms, 
and data gathered were stored in a cabinet secured with a padlock, 
which is only accessible by the researcher and research assistant. The 
coded digital data gathered were saved in a personal laptop that can 
be accessed only by the researcher. Participation in this study was 
voluntary. Participants may withdraw anytime as desired. Results of the 
study will be shared through conferences, lectures and presentations 
while observing strict confidentiality, and data privacy.  Dissemination 
of the results of the study might be done through research conferences, 
and/or through research publications. 

Results

	 This study involved diabetic patients diagnosed for at least 1 year 
by a licensed physician. A total of 100 patients were recruited to join in 
the study. Eligible participants signed the informed consent. No follow-
up study was done. No drop out nor withdrawn patients were recorded. 
Seen in figure 1 is the algorithm of the study. 
	 The tables and description presented in each table below are 
the results of the data collection and analysis process. Table 1 shows 
the socio-demographic profile of the participants.  Majority of the 
participants were aged 45 years old and above (76%) while 24% of the 
participants are aged 19 to 44 years old. Most are female participants 
at 67% while the males are composed of 33% of the study population. 
44% of the participants are college graduates, followed by high 
school graduates (38%), elementary graduates (11%) and college 
undergraduates (7%). There is a noted high MSPSS score at 76% 
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Figure 1. Algorithm of  the study.

Table 1. Sociodemographic profile of patients with type 2 diabetes mellitus seen in 
the outpatient department.

Sociodemographic Profile

Parameter									         N(%)

Age
  < 45 years old								        24 (24%)
  > 45 years old								        76 (76%)

Sex
   Male										         33 (33%)
   Female									         67 (67%)

Educational Attainment
   Elementary								        11 (11%)
   High school								        38 (38%)
   College undergraduate 							         7 (7%)
   College graduate								        44 (44%)

Marital Status
   Single									         18 (18%)
   Married 									          74 (74%)
   Separated									            7 (7%)
   Widow/er	  								           1 (1%)

Perceived Social Support (MSPSS)
   Low (12-35)								          2 (2%)
   Medium (36-60)								        22 (22%)
   High (61-84)								        76 (76%)

signifying that the majority of T2DM patients have good social support 
among them.
	 Table 2 shows the modified SDSCA scores gathered. For the 
individual self-care activity, majority had undesirable adherence to a 
proper diabetic diet (52%), while 48% had desirable adherence to diet. 
Most participants (66%) do not follow a proper exercise regimen while 
44% of the population do. 70% of the population do not monitor their 
blood sugar at home, while 30% do so. 39% of the study participants 

had undesirable adherence to foot care, while most of them (61%) 
had desirable adherence to foot care. Majority (65%) had a desirable 
adherence to smoking cessation, while 35% has undesirable adherence 
to smoking cessation. Most of them (78%) follow recommended 
maintenance medications, while 22% are non-compliant. Overall, 
most patients (69%) have undesirable self-care activity while 31% has 
desirable activity.

Table 2. Distribution of SDSCA scores.

Self-care behaviour					    Percentage Adherence

					     Desirable Self-care Activity     Undesirable Self-care Activity
						                N (%)				    N (%) 

Diet						      48				    52
Exercise					     34				    66
Blood Sugar testing 			   30				    70
Foot Care					     61				    39
Smoking Cessation				    65				    35
Compliance to Medication			  78				    22
Overall Score					    31				    69

Table 3.  Glycemic control of the diabetic patients using the latest available HbA1c.
	
Glycemic Control									         N (%)

Good Control										         31
Poor Control										          69

	 Table 3 shows the glycemic control of the participants revealing 
that the majority of them (69%) have poor control. Meanwhile, 31% of 
the study population have good glycemic control. 

	 Table 3 shows the correlation of the different levels of adherence 
to self-care activities with the glycemic control of the study population. 
There was no noted statistical relationship between the diet, blood 
sugar testing, foot care, and smoking cessation. However, compliance 
to medications and exercise have a significant relationship with the 
glycemic control at 0.012 and 0.003, respectively. Overall, there is noted 
significant relationship between the blood glucose control and the 
overall modified SDSCA score. 

Discussion

	 Individuals with diabetes have been shown to make a dramatic 
impact on the progression and development of their disease by 
participating in their own care.12 The American Association of Diabetes 
Educators defines the seven self-care activities essential for successful 
and effective diabetes self-care management as to healthy eating, 
being active, glucose monitoring, taking medications, problem solving, 
healthy coping and reducing risks.15 Multiple socio-demographic factors 
can be considered as contributors in facilitating their self-care.22 
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Table 4.  Correlation between self-care activities and blood glucose control.

Self-care Activity												            Blood Glucose Control				    Spearman’s Rho
														              Good Control			  Poor Control
														              (%)				    (%)	

Diet						      Undesirable Self-care Activity			   12				    40				    0.076
							       Desirable Self-care Activity			   19				    29	

Exercise					     Undesirable Self-care Activity			   14				    52				    0.003**
							       Desirable Self-care Activity			   17				    17	

Blood Sugar testing			   Undesirable Self-care Activity			   18				    52				    0.082
							       Desirable Self-care Activity			   13				    17	

Foot Care					     Undesirable Self-care Activity			     9				    30				    0.174
							       Desirable Self-care Activity			   22				    39	

Smoking Cessation				    Undesirable Self-care Activity			     8				    27				    0.200
							       Desirable Self-care Activity			   23				    42	

Compliance to Medication			  Undesirable Self-care Activity			     2				    20				    0.012*
							       Desirable Self-care Activity			   29				    49	

Overall score					    Undesirable Self-care Activity			   15				    54				    0.003**
							       Desirable Self-care Activity			   16				    15	

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

	 Majority of the participants are aged 45 years and above. 
Jordan and Jordan concluded that younger populations were less 
likely to perform proper self-management behaviors as compared 
to older populations.6 In a separate study done by Sayeed, et al. they 
concluded that individuals aged more than 60 years were more likely 
to have poorer glycemic control because of their declining cognitive 
skills. Meanwhile, majority of the sample population is female.10 This 
finding is similar with the qualitative analysis done by Matthew, et 
al. which concluded that women disclosed their diabetes more readily 
and integrated management into their daily lives, whereas men were 
more reluctant to tell friends and family about their diabetes and 
were less observant of self-management practices in social settings.14 
These findings highlight that clinicians must provide gender-sensitive 
diabetes care, counselling, and support. This study revealed that both 
college graduates and high school graduates have high frequencies 
among the study population. These findings can be explained in a pilot 
study done by Hurst, et al. which concluded that higher knowledge does 
not correlate with good glucose control.9 This was explained to be due to 
reverse causation, wherein those who have had T2DM for a longer period 
are likely to have poorer blood glucose control as the disease progresses, 
but they may have better knowledge of their disease.  Majority of the 
sample population were married with high perceived social support. 
Contrary to the findings of Sayeed, et al. patients who are divorced or 
widowed had poorer glycemic control. This can be explained by the lack 
of social support among these sub-groups. According to Gunggu, et al. 

family support was found to be a strong predictor for optimal level of 
self-management because strong social support improves their self-
perception.16 However, despite the high social support noted in this 
study, majority still had undesirable self-care activities and poor blood-
glucose control.
	 As noted in table 2 and 3, majority had undesirable self-care 
activities and poor glycemic control. However, individual scores to 
the different self-care activities varied from each other. Table 4 shows 
the correlation between the self-care activities and glycemic control. 
As noted, only the exercise, compliance to medications and overall 
score were significantly related with the glycemic control. There are 
three important findings from this correlation analysis:  1) There is a 
significant relationship between adherence to exercise and glycemic 
control. The result showed that with undesirable adherence to exercise, a 
good glycemic control cannot be achieved. Way et. al. concluded in their 
meta-analysis that regular exercise has a significant benefit on insulin 
sensitivity in adults with T2DM and this may persist beyond 72 hours 
after the last exercise session.19 2) There is a significant relationship 
between compliance to medications and glycemic control. The results 
revealed that despite the high frequency of patients with desirable 
adherence to compliance of medications, majority still had poor 
glycemic control. This suggests that good compliance to medications 
cannot guarantee good control in glycemic levels. Hence, management 
must be accompanied with non-pharmacological intervention. This is 
supported with the last finding of this study which showed that  3) the 
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overall score is significantly related with glycemic control. This finding 
suggests that among diabetic patients, incorporating the different self-
care activities in their daily lives is important to achieve a good glcyemic 
control. Hence, these self-care activities must be properly practiced 
to achieve a good glycemic control. Note that the self-care activities 
focus on pharmacological management (Compliance to Medications), 
Non-pharmacological management (Diet, Exercise), Risk Reduction 
(smoking cessation, foot care), and Monitoring (Blood Sugar testing). 
Therefore, this suggests that clinicians must manage diabetic patients 
holistically. 
	 The results of this study are only limited to adult patients 
excluding the elderly population seen in an outpatient department in 
a tertiary hospital in Baguio City. 

Conclusion and Recommendation

	 Diabetes self-care activities have been shown to significantly 
affect the control of blood sugar. The findings of this study revealed 
that majority of the patients seen in a tertiary hospital in Baguio 
City had undesirable self-care activities and poor glycemic control. 
This study also noted that there is a highly significant relationship 
between the glycemic control and overall adherence to the different 
self-care activities. Individual self-care activity analysis revealed that 
undesirable adherence to exercise results to poor glycemic control. Also, 
this study found out that good adherence to compliance of medications 
is not enough to control the blood glucose. On one hand, neither diet, 
foot care, blood sugar testing, nor smoking cessation, individually, is 
significantly related to glycemic control. 
	 Hence, based on the findings of this research, it is highly 
recommended that incorporation of the different self-care activities 
must be practiced among diabetic patients to achieve a good glycemic 
control. Therefore, diabetic patients must incorporate good adherence 
to the pharmacological management and non-pharmacological 
management, risk reduction practices, and monitoring as part of 
their self-care. The questionnaire used in this study can be utilized 
as a screening tool to determine diabetic patients, especially among 
patients with poor adherence, to whom apt counseling, education, and 
medical actions may be provided. Future studies may include a larger 
population that includes private hospitals, in-patient and out-patient 
population for comparative purposes. Furthermore, it would be apt to 
conduct a study among elderly diabetic patients because they share 
an important fraction among the diabetic population. Lastly, problem 
solving and healthy coping as part of the diabetes self-care activities 
may also be assessed since the Association of Diabetes Care and 
Education Specialists  included these in the diabetes self-care activities.
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