
INTRODUCTION 

Diabetes and its complications impose a heavy burden 
to the individual, to the individual’s family and to the 
society in general. In the Philippines, it is estimated that 
there are 3.2 million cases of Type 2 Diabetes Mellitus with 
a 5.9% prevalence rate among adults between the ages of 
20 and 79 years, of which only 20% have good glycemic 
control (Hba1c <7%).1,2 The high burden of diabetes and 
its complications in the country is somehow an indirect 
reflection of its health care delivery system.

The Philippine health care delivery system is a three-
tier system, similar to other countries, composed of both 
private and public facilities. Data from the 2008 National 
Demographic and Health Survey (NDHS) showed that 
about 50% percent of Filipino patients availed health 
services from public health facilities, 42% from private 
facilities and 7% from alternative or traditional medicine.3 
Rural Health Units (RHUs) and Barangay Health Centers, 

which represent the most basic unit, is the most visited 
public health care delivery facility across the country. This 
constitutes 33% of all visits mainly because of affordability 
and easy access.3 

With the advent of healthcare decentralization from the 
national government to the local government unit, Rural 
Health Units (RHU) and Barangay Health Centers became 
the primary unit for the delivery of basic health services 
for patients belonging under the municipal and barangay 
level (local neighborhood).4 These local facilities are 
managed by the municipal health officer (local physician) 
and supported by rural health nurses, midwives, and 
barangay health workers (BHWs). In relation to diabetes 
care, healthcare providers from both RHU and BHS are 
responsible for the basic screening and provision of lifestyle 
change, diabetes self-managed education (DSME) and 
provision of low-cost medications to the local community 
especially the indigent patients.3,5
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To ensure the proper delivery of these basic services to 
the grass root levels, it is imperative that these front liners 
of basic health units have the proper attitude and beliefs 
towards diabetes, since an individual’s attitude influences 
on how an individual responds to health promotion 
information and how an individual would educate his/
her patients. It has been reported that poor diabetic care of 
patients is due to the prevalent and misguided attitudes of 
both healthcare professionals and patients with diabetes.6 
Barangay Health Workers (BHWs) in particular, being 
the first line in the barangay level (local neighborhood) 
and constitute the largest number among rural health 
care professionals, are particularly vulnerable to having 
misguided attitudes toward diabetes due to inadequate 
diabetes education and training. There are currently no 
published data about that impact of diabetes-related 
attitudes on rural healthcare professionals, especially the 
BHWs. Therefore, it is essential to determine the diabetes-
related attitudes of healthcare professionals since the 
improvement of attitude toward diabetes also improves 
adherence to diabetes care.

The third version of Diabetes Attitude Scale (DAS-3) by 
Anderson et al. of the University of Michigan is one of 
the several questionnaires that was developed to measure 
general diabetes-related attitudes of both people with 
diabetes and health care professionals.7 

This validated tool has already been used and adapted 
in different languages and has shown to be valid and 
reliable. Studies done on diabetes-related attitudes 
of healthcare professionals have different attitude 
patterns across different parts of the world, showing the 
influence of diverse cultural settings. In the Philippines, 
Yao et al., in 2004 have developed a validated Filipino 
version DAS-3 which was used to survey persons with 
diabetes in the outpatient department of the UP-Philippine 
General Hospital.8 This questionnaire was likewise utilized 
by Ardeña et al., to evaluate the knowledge, attitudes 
and practices of a person with Type 2 diabetes in a rural 
community in the Philippines.9 However, no study yet 
was conducted evaluating the diabetes-related attitude 
of healthcare professionals in the local setting, hence 
the purpose of this study. 

Using the Filipino version of Diabetes Attitude Scale 
(DAS-3) questionnaire, it is the aim of this study to 
determine the beliefs and attitudes of rural healthcare 
professionals in Aklan, Philippines towards diabetes and 
its treatment which include the following aspects: 1) need 
for special training in education, 2) seriousness of type 2 
diabetes, 3) value of tight glucose control, 4) psychosocial 
impact and 5) patient autonomy. Moreover, this study 
aims to determine the association of DAS-3 scores with 
factors such as age, highest educational attainment, health 
care provider’s position, municipality class, diabetes as a 
co-morbidity, attendance to diabetes classes and family 
history of diabetes.

The data that would be gathered from this study would 
be helpful for national policymakers to identify areas 
in which improvement can be implemented through 
policies and programs that would provide additional 
educational and technical support for rural HCPs to 
provide better diabetes care.

Methodology

Study design / methodology 

This is a cross-sectional analytical, multicenter survey 
among health care providers of rural health units in 
Aklan, Philippines. 

Study population

This study included health care providers from different 
rural health centers from all municipalities of the province 
of Aklan, Philippines. This included the physicians, 
nurses, midwives, and the barangay health workers 
(BHW). They were provided with consent form prior to 
participating in the study.

Sample population size of healthcare providers from each 
municipality was determined using stratified random 
sampling, in which representatives of each healthcare 
provider position were included in the study. The 
number of subjects was computed based on a master 
list of employees obtained from each municipal health 
office of all 17 municipalities from the province of 
Aklan, Philippines. Computation of sample population 
size for each group of health care workers was set with 
the level confidence of 95%, response to distribution of 
50% and a margin error of 5% based on previous DAS-3 
survey. Because the population size of physicians, rural 
health nurses and midwives per municipality are small, 
almost all were included in the sample population (See 
Appendix 1). The target sample population number of 
barangay health workers were evenly distributed to every 
17 municipalities. 

Inclusion criteria

Participants who can read, write and comprehend either 
Filipino, Akeanon (local dialect) and English language.

Exclusion criteria 

a)	 Health care providers who have difficulty reading 
and understanding questionnaires due to language 
barrier

b)	 Healthcare providers who will not consent to answer 
the questionnaires

Instrument

The diabetes attitude scale was adapted from the Third 
Version (DAS-3) developed by Anderson et al. and 
a Filipino version by Yao et al. The Filipino version 
was validated and translated by the University of the 
Philippines Manila Sentro ng Wikang Filipino which was 
used in the study of Yao et al in their study at University 
of the Philippines - Philippine General Hospital. The 
authors gave formal consent regarding the use of Filipino 
version of DAS-3 questionnaire in this study. The local 
version was translated to Akeanon dialect and underwent 
peer-review by the West Visayas State University Sentro 
ng Wikang Filipino (Center of Filipino Language). 

The questionnaire contains 33 questions, composed of 
five subscales, namely:
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1.	 The need for special training in education (Number of 
Items: 5)
–	 Assesses the respondent’s attitude about the need 

for health care providers who care for patients 
with diabetes to have special training in teaching, 
counseling and behavior change techniques.

2.	 Seriousness of Type 2 Diabetes (Number of Items: 7)
–	 Assesses the respondent’s attitude about the 

seriousness of Type 2 Diabetes
3.	 The overall value of tight glucose control in diabetes 

care (Number of items: 7)
–	 Assesses the respondent’s attitude about whether 

the potential benefit of tight glucose control is 
justified in terms of the cost to the patient

4.	 Psychosocial impact of diabetes on patients (Number 
of items: 6)
–	 Assesses the respondent’s attitude toward the 

psychosocial impact of diabetes on the lives of the 
people with the disease

5.	 Attitude toward patient autonomy (Number of 
items: 8)
–	 Assesses the respondent's attitude about whether 

patients should be the primary decision-makers 
regarding the daily self-care of their diabetes

Additional data that were gathered included the age of 
the participant, gender, healthcare provider position/role, 
educational attainment, history of diabetes, attendance 
in diabetes classes, presence of relatives with diabetes 
and the municipality class to which the participant’s 
rural health center belong. For the classification of 
municipality class, this is based on the municipality’s 
annual average income set by the Philippine Government’s 
Department of Finance.10

The survey proper was conducted under the supervision 
of the researchers. Clarifications regarding the questions/
items were allowed under the proper supervision of 
the researchers.

Survey Proper

The study protocol and informed consent forms were 
submitted to and approved by the Institutional Research 
Ethics Review Board (IRB). Letter of intention to conduct 
the study was also sent to each of the department heads of 
rural health centers involved in the study.

Each subject was given a printed explanation of the 
study including its purpose, type of information sought 
and the confidentiality of their response. Participants 
were given the choice of which version of the DAS-3 
questionnaire they will answer in accordance to which 
language they are more adept with. This is to minimize 
errors in comprehending questions due to language 
barrier. They were then requested to complete the self-
administered DAS 3 questionnaire. Patients at the onset of 
the survey are requested to indicate if he/she has difficulty 
of understanding majority of the questions as to exclude 
them from the study. No further revisions were made on 
the translated Filipino version of the questionnaire.

Survey proper and data collection was done from May 
2018 to July 2018 in all municipal health office of each 
municipality included in the study. 

One-way Analysis of Variance (ANOVA) and a Tukey 
HSD post hoc test was used for data analysis to compare 
score among the healthcare professionals. A univariate and 
multivariate regression analysis was also used to determine 
the relationship of attitude scores (both in nominal and 
ordinal form) and socio-demographic characteristics such 
as municipality class to which the participant’s rural health 
center belong, age of the participant, gender, healthcare 
provider position/role, educational attainment, diabetes 
as co-morbid, attendance in diabetes classes and presence 
of family history with diabetes. The statistical software 
package Microtab statistical software and Raosoft sample 
size calculator was used for this analysis.

RESULTS

Out of 487 participants that were invited in this study, 
only 339 participants were able to participate with an 
overall response rate of 69.60%. There were 19 doctors, 27 
nurses, 122 midwives, and 171 barangay health workers 
who participated with response rates of 95%, 84.38%, 
129.79%, and 50.15% respectively. 

The majority of participants are females (N=287, 84.6%) and 
have a mean age of 49.66±11.33 years with most respondents 
coming from the 50-59 years old bracket (N=144, 52.8%).

Majority of the responders are barangay health workers 
comprising 50.44% of the total population (N=177). Most 
of the subjects were college graduates (N=186, 54.6%). 
More than half (N=194, 57.23%) have in any way attended 
some form of DM class. A third of the respondents have 
diabetes themselves (N=107,31.56%), and more than half 
of the respondents have 1 or more relatives who have 
diabetes (N=192,56.64%) (Table 1).
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Table 1. Demographic characteristics of the study sample 
(n=339)
Characteristics Mean±SD; frequency 

count (percentage)
Age 49.66±11.33
Sex

Male 52 (15.34)
Female 287 (84.66)

Educational Attainment
Elementary 40 (11.80)
High School 69 (20.35)
Vocational 26 (7.67)
College 186 (54.87)
Doctor of Medicine 18 (5.30)

Attended Diabetes Class 194 (57.23)
Diabetes as co-morbid 107 (31.56)
With Family History of Diabetes 192 (56.64)
Healthcare provider's Position

Barangay Health Workers 171 (50.44)
Midwives 122 (35.99)
Nurses 27 (7.96)
Doctors 19 (5.60)

Municipality Class of RHU
1 50 (14.75)
3 89 (26.25)
4 152 (44.84)
5 48 (14.16)

Note: RHU - Rural Health Unit. Municipality Class 1 -55,000,000 average 
annual income; Class 2 - 45,000,000 - 54,999,999; Class 3 - 35,000,000 
- 44,999,999; Class 4 - 25,000,000 - 34,999,999; Class 5 - 15,000 to 
24,999,999; Class 6 - less than 15,000,000



The overall Diabetes Awareness Score among all the 
participants shows a mean positive score of 3.5, or a 
positive score, according to the DAS-3 questionnaire 
scoring system. (Table 2) Among the given subscales, 
“The Need for Special Training in Education” garnered a 
positive response with a score 4.13 of the total population, 
while “Seriousness of Type 2 Diabetes” garnered the lowest 
score of 3.09, which is a neutral response. In decreasing 
order, the overall response score is as follows: “Need for 
Special Training in Education”>“Autonomy of diabetes 
for patients”>“Psychosocial Impact of Diabetes”>“Value 
of Tight Glucose Control and lastly seriousness of 
Type 2 Diabetes.”

Using one-way analysis of variance (ANOVA), the mean 
scores for each subscale were compared among the 
healthcare professionals. In the subscale of 'need for special 

training,’ rural health physicians have greater mean scores 
statistically compared to nurses, midwives, and barangay 
health workers, who have comparable mean scores. This 
is also true in the other subscales such as 'seriousness of 
diabetes' and 'psychosocial impact of diabetes.'

In the subscale of 'value of tight glucose control,' both 
medical doctors and rural health nurses have no significant 
difference in their attitude scores but are significantly 
higher compared to midwives and barangay health 
workers (BHWs).

For the subscale of 'autonomy of diabetes for patients’ 
showed that the mean scores of the doctors, nurses 
and barangay health workers are comparable and are 
statistically higher than that of the midwives (Table 3).

A univariate and multivariate regression analysis done 
showed that highest educational attainment and position 
of health care providers are statistically significant (p 
0.005, <0.001). The coefficients suggest that education and 
position are positively related to diabetes attitude scores. 
These imply that professionals with higher educational 
attainment and those with higher work position tend to 
have high scores. However, in the multivariate regression 
analysis, only position was statistically significant. The 
coefficient suggests that position is positively associated 
with diabetes attitude scores (Table 4).
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Table 3. Comparison of Diabetes Attitude Scores among Health Care Professional Groups
Items Professional Category Mean (±SD) F P

Need for Special Training

Medical Doctors 4.7263 (0.2922)

7.3 <0.001
Nurses 4.1111 (0.3523)

Midwives 4.1311 (0.5885)
BHW 4.0737 (0.6185)

The Seriousness of Diabetes

Medical Doctors 3.6095 (0.4026)

15.06 <0.001
Nurses 3.0056 (0.3422)

Midwives 3.0866 (0.3410)
BHW 3.0446 (0.3600)

The value of tight blood glucose

Medical Doctors 3.7300 (0.3433)

16.76 <0.001
Nurses 3.3815 (0.4926)

Midwives 3.1543 (0.4031)
BHW 3.0182 (0.5059)

The psychological impact of diabetes

Medical Doctors 3.8947 (0.2501)

16.17 <0.001
Nurses 3.0741 (0.5396)

Midwives 3.5965 (0.3960)
BHW 3.6488 (0.4735)

Autonomy of diabetes for patients

Medical Doctors 3.9295 (0.1694)

8.45 <0.001
Nurses 3.7522 (0.3143)

Midwives 3.5353 (0.4581)
BHW 3.7968 (0.5449)

Note: **Significant at 0.05 using Analyses of Variance (ANOVA)
Since the P-Values are less than 0.05 (the level of significance), then the F-values are statistically significant. This means that there are at least two means 
that are significant different. BHW – Barangay Health Worker

Table 4. Univariate and multivariate regression analysis of Diabetes Attitudes Score and demographic/medical 
variables of the Health Care Professionals

Demographic/medical variables
Univariate regression analysis Multivariate regression analysis

Coefficient SE Coefficient T P Coefficient SE Coefficient T P
Municipality Class 0.01611 0.01248 1.29 0.197** 0.01581 0.01287 1.23 0.220**
Age -0.002508 0.001309 -1.92 0.056** -0.002149 0.001366 -1.57 0.117**
Diabetes -0.01496 0.03006 -0.5 0.619** 0.05244 0.03281 1.6 0.111**
Educational Attainment 0.03512 0.01229 2.86 0.005** 0.00683 0.01828 0.37 0.709**
Position 0.07086 0.01722 4.11 <0.001** 0.0754 0.02583 2.92 0.004**
Family History 0.02242 0.02999 0.75 0.455** -0.00857 0.0312 -0.27 0.784**
Note: **Significant at 0.05

Table 2. Diabetes Attitude Scores of Health Care 
Professional
Subscales Mean SD
Need for Special Training 4.13 0.59
The Seriousness of Diabetes 3.09 0.38
The Value of tight blood glucose 3.14 0.49
The Psychological impact of diabetes 3.6 0.47
Autonomy of diabetes for patients 3.7 0.5
Overall 3.53 0.47
Legend: Very positive 4.21 – 5.00, positive 3.41 – 4.20, neutral 2.61 – 3.40, 
negative 1.81 – 2.60, very negative 1.00 - 1.80



A univariate and multivariate ordinal regression analysis 
was also done for attitude scores that were classified 
as very positive, positive, neutral, very negative, and 
negative according to the DAS-3 questionnaire scoring 
system. Results showed that third class municipality, 
age, medical doctor degree, and municipal health officer 
position are statistically significant. The coefficients and 
odds ratios indicate that medical doctor degree, medical 
health officer position and health care professionals who 
belong from third class municipalities are more likely 
to respond "very positive" than other factors that were 
examined (Table 5).

In the multivariate logistic regression analysis, third class 
municipality, age, and primary health nurses (PHN) are 
also statistically significant. The coefficients and odds ratios 
indicate that the health care professionals from third class 
municipalities are more likely to respond “very positive” 
than those from first class municipalities; the older the 
health care professional is, the more likely he/she is to 
respond “neutral;" and primary health nurses (PHN) is 
more likely to respond "neutral” than the BHW.

DISCUSSION

This study shows that rural health center healthcare 
professionals generally have neutral diabetes-attitude 
scale. Health care professionals showed the most positive 
response towards the issue of “Need for Special training 
in education” and least responsive towards “Seriousness 
of Type 2 Diabetes,” which is a neutral response. Factors 
that consistently affect the attitude scores of healthcare 
professionals include highest educational attainment and 
the health care professional’s position.

The subscale “Need for Special Training in Education” 
assesses the respondent’s attitude about the need for 
health care professionals who care for patients with 
diabetes to have special training in teaching, counseling, 
and behavior change techniques. In this study, health 
care professionals scored positively (4.13) in this subscale, 

reflecting the importance of training in improving 
effective communication to patients regarding daily 
diabetes care. In this subscale, medical doctors scored 
a very positive attitude score as compared to other 
health care professionals.

The importance of being adept in proper counseling 
among health care professionals is that this will allow 
them to be effective in communicating the basics of 
diabetes education and care to their patients. This will 
also enable them to confidently clarify frequently asked 
questions and correct the patient's misconceptions.11

The subscale of 'Psychological Impact of Diabetes’ and 
'Autonomy of Diabetes for Patients’ have mean scores 
that are generally positive. This shows that healthcare 
professionals, in general, have a positive attitude towards 
issues concerning on how diabetes affects patient’s 
daily lives and empowering the role of patients for self-
autonomy in management of their problems. Attitude 
towards these subscales could be further improved 
with continuous medical education and training of the 
healthcare professionals.

It is alarming that the majority of the respondents are 
least responsive towards 'seriousness of type 2 diabetes' 
and 'value of tight glucose control'. 'Seriousness of type 2 
diabetes’ scale assesses the respondents’ attitude towards 
the belief that type 2 diabetes is a serious disease. On the 
other hand, the 'overall value of tight glucose control’ 
scale assesses the respondent’s attitude about whether 
the potential benefit of tight glucose control is justified in 
terms of the cost to the patients. The attitude toward both 
of these subscales is vital because it influences the health 
care provider's aggressiveness in patient management and 
prevention of complications. The results show that the 
majority of the health care providers, except for medical 
doctors, still take type 2 diabetes and its complications 
lightly. The measly attitude score reflects the seeming lack 
of awareness regarding the nature of type 2 diabetes and its 
chronic complications among health care providers. 
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Table 5. Univariate and multivariate ordinal analysis of Diabetes Attitudes Score and demographic/medical variables of the 
Health Care Professionals
Demographic/medical variables 

Univariate regression analysis Multivariate regression analysis
Coefficient SE Coefficient T P Coefficient SE Coefficient T P

Class (First)                
Third -1.1915 0.3 -3.2 0.001** -1.3112 0.27 -3.29 0.001**
Fourth -0.5826 0.56 -1.78 0.076** -0.6228 0.54 -1.78 0.076**
Fifth -0.4116 0.66 -1.01 0.311** -0.4542 0.63 -1.01 0.310**

Age 0.02029 1.02 1.99 0.046** 0.02292 1.02 2.04 0.042**
Diabetes (No)                

Yes 0.0824 1.09 0.36 0.716** 0.2118 1.24 0.82 0.412**
Education (College)                

Elementary 0.1603 1.17 0.45 0.649** 0.6075 1.84 1.19 0.234**
High School -0.099 0.91 -0.34 0.734** 0.2033 1.23 0.44 0.658**
Medical Doctor -2.5856 0.08 -2.61 0.009** 0.422 1.52 0.11 0.911**
Vocational 0.1525 1.16 0.36 0.719** 0.6919 2 1.24 0.214**

Position (BHW)                
MHO -2.5391 0.08 -2.8 0.005** -2.943 0.05 -0.79 0.428**
MW 0.0402 1.04 0.17 0.869** 0.2685 1.31 0.61 0.540**
PHN 0.746 2.11 1.78 0.074** 1.2597 3.52 2.25 0.025**

Family History (No)                
Yes 0.0873 1.09 0.39 0.699** 0.0562 1.06 0.22 0.827**

Note: **Significant at 0.05
BHW – Barangay Health Worker; MHO – Municipal Health Officer; MW – Midwife; PHN – Primary Health Nurse



This poor awareness is also true regarding the overall 
benefits of good sugar control in the prevention of long-
term complications brought about uncontrolled diabetes. 
The need to address the prevention of microvascular and 
macrovascular complications in both Type 1 and Type 2 
Diabetes has been emphasized in both Diabetes Control 
and Complications Trial (DCCT) and United Kingdom 
Prospective Diabetes Study (UKPDS).12,13 Both these 
landmark studies and their respective follow-up studies, 
have shown that tight glycemic control significantly 
lowers the occurrence of both microvascular and 
macrovascular complications. 

The reason in which attitude towards 'value of tight 
glucose control' might have garnered a low score by health 
care providers is the misconception that complications 
brought about by diabetes are inherent to the disease 
and are not related to glucose control.8 Another factor is 
the fear of overtreatment and the risk of hypoglycemia. 
This fear of hypoglycemia might be attributed to overall 
poor basic knowledge of diabetes care among healthcare 
workers, thus the fear of hypoglycemia limit the goal for 
intensive glucose control. This is seen in the previous 
study by Nakar et al., in which it showed that the fear of 
hypoglycemia is the most common reason for not starting 
insulin therapy on both physicians and patients.14 

The overall mean scores of this study are comparable to 
previous studies done in Argentina, Yemen, and United 
Arab Emirates (UAE) (See Table 6).6,15,16 It showed a 
similar trend in which high scores are garnered in 'need 
for special training in education and autonomy for 
patients,’ while subscales that consistently fared the lowest 
are the 'seriousness of diabetes' and 'the value of tight 
glucose control'. Using analysis of variance to compare 
attitude scores among health care professionals from 
different countries, it showed that Argentina and United 
Arab Emirates (UAE) have significantly higher scores in 
the subscales of 'need special training,' 'seriousness of 
diabetes' and 'value of tight glucose control' as compared 
to this local study. This could be explained by the sample 
population included in the Argentina and UAE studies. 
Both the Argentina and UAE studies included only 
professional and licensed health care providers who got 
certifying exams, while in this local study, more than half 
of the population are barangay health workers (BHW), of 
which 50% are only high school graduates and did not 
undergo certifying exams. 
 
Barangay health workers (BHWs), or known internationally 
as Community Health Workers (CHW), play a huge and 
essential role in terms of the scope of the population 
served, being the first line in the health care delivery 
system. The Philippine law, by Republic Act 7883, refers 
to a Barangay Health Worker as a person who voluntarily 
renders primary health care services in the community after 

undergoing accredited training under the guidelines set by 
the Department of Health (DOH). Their primary function is 
to provide information, education, and motivation services 
for primary health care, maternal and child health, family 
planning, and nutrition in the communities they live in. 
Unfortunately, the majority of the BHWs lack competency 
and basic training in effectively performing their duties 
which was seen in a local study by Dagangon et al. The 
results of that study showed that BHWs lack sufficient 
knowledge and skills in areas of BHW orientations, 
safer motherhood, women’s health, children’s health 
and interpersonal health.17 Moreover, their functions go 
beyond what was mentioned earlier, because, in reality, 
they are also utilized as an adjunct to physicians and 
nurses in national programs such vaccination, deworming, 
tuberculosis program and non-communicative diseases 
such as diabetes. The imbalance between the BHW’s 
level of training and the programs thrust to them leads to 
inadequate and ineffective health care delivery. This same 
pattern of the inadequacy of training is evident in this 
present study as reflected by their poor diabetes-related 
attitude scores as compared to other members of the rural 
health center, who are professionally certified.

In contrast, this local study has the highest score in 
“autonomy of patients” and garnered second only 
to UAE in issues concerning 'psychosocial impact of 
diabetes'. This data showed that each country differs in 
attitudes toward a particular subscale, possibly because of 
cultural differences. 

In analyzing factors that might be associated with the 
attitude scores of this local study, results of univariate 
and multivariate regression analysis and univariate and 
multivariate ordinal regression analyses showed that 
degree of educational attainment and work position has 
consistently shown a positive correlation to mean attitude 
scores. This association is consistent with an earlier 
study by Steele et al., in which it showed that the lowest 
educated individuals have a higher risk of developing 
Type 2 Diabetes and its complication during the follow-up 
period as compared to patients who are highly educated.18 
It is expected that the municipal health physicians have 
superior knowledge as compared to other members of the 
health unit because of their rigorous training and regular 
attendance in continuous medical education (CME). 
Therefore, there is a need to improve the knowledge gap 
between the physicians and other members of healthcare 
providers, by supporting them to undergo regular 
continuous medical education, especially in diabetes care.

Other factors that significantly affect mean attitude score 
are age and health care professionals coming from the 
third class municipalities. The coefficients and odds ratios 
indicate that the health care providers from the third 
class municipalities are more likely to respond “very 
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Table 6. Comparison of DAS-3 Mean scores of healthcare professionals in Philippines, Yemen, UAE and Argentina
Subscale Philippines (Aklan) Yemen8 Argentina10 UAE9 F-value P-value
Need for special training in education 4.13±0.59 4.2±0.47 4.58±0.35 4.5±0.38 82.29 <0.01
Seriousness of diabetes 3.09±0.38 2.99±0.49 3.64±0.54 3.84±0.48 178.68 <0.01
Value of tight glucose control 3.14±0.49 3.3±0.67 3.5±0.38 3.5±0.43 54.43 <0.01
Psychosocial impact of diabetes 3.6±0.47 3.5±0.49 3.29±0.46 3.85±0.49 99.8 <0.01
Autonomy of diabetes for patient 3.7±0.47 3.3±0.49 2.79±0.38 3.31±0.45 308.71 <0.01
Note: Significant at <0.01



positive” than those from first-class municipalities. The 
result is counter-intuitive since it is expected that those 
coming from first class municipalities should have better 
diabetes-related attitudes since they have easier access to 
CME and have more well-equipped health facilities. This 
goes to show that belonging to rural health center of a 
lower class municipality is not a hindrance in improving 
diabetes-related attitude through CMEs. The other factor 
is age, in which older health care providers are more 
likely to respond with a “neutral” attitude score. This 
can be explained by the accumulation of training and 
experience dealing with patients with diabetes through 
years of service.

Other factors did not show a significant association with 
mean attitude scores. Factors such as attendance of diabetes 
classes, presence of diabetes in the family, and diabetes 
as a co-morbid did not show a positive relationship with 
the DAS-3 scores. This underscores the need to improve 
the quality and adequacy of diabetes education given by 
diabetes educators to health care providers to affect their 
diabetes-related attitude significantly. 

Limitation of the study

The limitation of this study is the small sample size and 
poor response rate, especially from the barangay health 
workers. The problem arose because the study covered 
the whole province of Aklan, Philippines which brings 
geographic and logistic limitations in reaching all barangay 
health workers, especially those assigned in far-flung 
health stations within a specific study time frame. 

CONCLUSIONS

Using DAS-3 questionnaires, this study has shown 
that rural health care professionals garnered an overall 
positive attitude towards diabetes. Notably, they are most 
responsive to the need for special training among health 
care professionals, the psychosocial impact of diabetes 
and patient autonomy in caring for their condition. 
However, the majority of HCPs have neutral responses in 
“value of tight glucose control” and “seriousness of type 
2 diabetes” suggesting that most of them do not believe 
in the benefits of controlling sugar to prevent diabetes 
complications and the seriousness of the disease. Among 
the factors considered, educational attainment and work 
position was found out to be the consistent factors that 
affect the diabetes-related attitude of HCPs. This suggests 
that education and training impacts in improving the 
diabetes-related attitude of HCPs. Therefore, there is a 
need to strengthen continuous medical education among 
the first line of health care providers, especially the 
midwives and the Barangay health care workers. 

Recommendations

This study recommends increasing the scope of the 
population of this study to include rural health centers 
across the country. In this way, it could provide baseline 
data which could accurately determine the attitudes 
towards diabetes of health care providers in the country. 
A posttest can be done after an intervention is given, 
such as formal diabetes classes and workshops using 
DAS-3 used in this study to assess the effectivity of the 

intervention given. Furthermore, assessment can be done 
not only to the health care providers of rural health centers 
but also those belonging to the urban City Health Centers 
as well.
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Appendix 3. Post hoc test for one-way ANOVA using Tukey HSD comparing mean scores among healthcare professionals
Items Pair Tukey HSD Q Statistic Tukey HSD P-Value

Need for special training

BHW vs MHO 6.6097 0.0010053**
BHW vs MW 1.1876 0.8140649
BHW vs PHN 0.4426 0.8999947
MHO vs MW 5.9102 0.0010053**
MHO vs PHN 5.0317 0.0024073**
MW vs PHN 0.2307 0.8999947

Seriousness of diabetes

BHW vs MHO 9.3237 0.0010053**
BHW vs MW 1.4144 0.7241862
BHW vs PHN 0.7518 0.8999947
MHO vs MW 8.4623 0.0010053**
MHO vs PHN 8.0494 0.0010053**
MW vs PHN 1.5201 0.6822831

Value of tight blood glucose

BHW vs MHO 9.0035 0.0010053**
BHW vs MW 3.5121 0.0644366
BHW vs PHN 5.366 0.0010053**
MHO vs MW 7.1404 0.0010053**
MHO vs PHN 3.56 0.0591311
MW vs PHN 3.2678 0.0975715

Psychological impact of diabetes

BHW vs MHO 3.2453 0.1012762
BHW vs MW 1.4099 0.7259577
BHW vs PHN 8.8575 0.0010053**
MHO vs MW 3.8594 0.0336748*
MHO vs PHN 8.7463 0.0010053**
MW vs PHN 7.8389 0.0010053**

Autonomy of diabetes for patients

BHW vs MHO 1.5977 0.651527
BHW vs MW 6.4282 0.0010053**
BHW vs PHN 0.6277 0.8999947
MHO vs MW 4.6554 0.0060371**
MHO vs PHN 1.7243 0.6013456
MW vs PHN 2.9708 0.1550656

Note: ** Significant at 0.01 and * significant at 0.05
MHO – Municipal Health Officer; PHN – Primary Health Nurse; MW – Midwife; BHW – Barangay Health Worker

Appendix 4. Post hoc test for one-way ANOVA using Tukey HSD comparing mean scores among different countries

 
 

Need for special 
training
p-value

Seriousness
of diabetes

p-value

Value of tight 
glucose control

p-value

Psychological 
impact of diabetes

p-value

Autonomy of diabetes 
for patients

p-value
PHL vs YEMEN 0.6059 0.3769 <0.01 0.3561 <0.01
PHL vs ARG <0.01 <0.01 <0.01 <0.01 <0.01
PHL vs UAE <0.01 <0.01 <0.01 <0.01 <0.01
YEMEN vs ARG <0.01 <0.01 <0.01 <0.01 <0.01
YEMEN vs UAE <0.01 <0.01 <0.01 <0.01 0.9978
ARG vs UAE <0.01 <0.01 1 <0.01 <0.01
Note: * Significant at 0.01 

Appendix 1. Study population response rate size according to health care worker group
Respondents Population size Minimum sample size N Response rate
Physicians 20 20 19  95.00%
Rural Health Nurses 34 32 27 84.38%
Rural Health Midwives 123 94 122 129.79%
Barangay Health Workers 3067 341 171 50.15%
TOTAL 3244 487 339 69.60%
Note: Target sample size computed using the Raosoft sample size calculator. Confidence Interval 95%, response distribution 50% and margin of error 5%.

Appendix 2. Frequency of diabetes attitude scores of health care professionals according to subscale
  Very Positive (5) Positive (4) Neutral (3) Negative (2) Very Negative (1)
Need for Special Training 157 (46.31%) 130 (38.35%) 47 (13.86%) 5 (1.47%) 0
The Seriousness of Diabetes 4 (1.18%) 65 (19.17%) 244 (71.98%) 26 (7.67%) 0
The Value of tight blood glucose 1 (0.29%) 120 (35.40%) 161 (47.49%) 57 (16.81%) 0
The Psychological impact of diabetes 21 (6.19%) 198 (58.4%) 114 (33.63%) 6 (1.77%) 0
Autonomy of diabetes for patients 56 (16.52%) 180 (53.10%) 102 (30.09%) 1 (0.29%) 0
Notes: Values are listed according to frequency and corresponding percentage
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