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Abstract

Our study objective was to evaluate the pharmacist interventions in providing patient home care. A 24-week
longitudinal quasi-experimental-pre-test/post-test study design was used to assess the effectiveness of a diabetes
education program to enhance self-care practices. Since this was a longitudinal study a 25% attrition rate was
included in the calculation of sample size. Hence the sample size for the proposed study was 106 subjects with 53
subjects in each group. All analyses were done using SPSS version 18®. The level of significance was set at 0.05.
The Research Ethics Committee of hospital and the Malaysian Medical Research and Ethics Committee approved
the study. Of the 109 subjects who met the study-entry criteria, 3 subjects declined to participate due to lack of time
and interest. There was no significant relationship between the demographic and clinical characteristic of participants
who completed the study. During follow-up there was a statistically significant difference in Self Monitoring Blood
Glucose (SMBG) practices between the intervention group (M=2.94, SD=2.25) and control group (M=0.47, SD=1.36;
t(127.64)=-8.23, p < 0.001) with moderate effect size (eta squared=0.06). Total physical activity was defined as
the combination of non-leisure and leisure activities. There was a statistically significant difference in total physical
levels between the intervention (M=14.01, SD=6.41) and control groups (13.21, SD=5.22; {(148.04)=-3.15, p=0.002)
with no difference in the non-leisure activity (p=0.43). As for the control group, there was no significant difference
in SMBG practices from baseline (M=0.70, SD=1.35) to follow-up (M= 0.47, SD=1.36, t(72)=0.97, P=0.34) and no
relationship was found between the number of blood glucose tests done with demographic or clinical variables.
Improvement of self-care practices that require lifestyle changes such as diet and increased in physical activities
are problematic. This could be due to the complexity of these self-care practices that are socially and culturally
constructed and often lifetime habits when compared to SMBG.
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: > question is to investigate whether the beneficial effects of education go
study; Pharmacist services

beyond knowledge.

Introduction Majority of research reports identified moderate reduction in

glycated haemoglobin with education interventions regardless of age
group [2,8,12,13]. The glycated haemoglobin levels improve between
one to six months post-intervention and the level frequently returned
to baseline after six months [4-6]. Studies with follow up periods longer
than one year showed mixed effects on glycaemic control [5,14-18].
Since most positive studies were short-term studies, there is concern
about the lack of long-term glycaemic improvement.

Clinical practices reported that in diabetes management more
therapeutic efficacy found in knowledge improvement with small
effects on self-care behavior, metabolic control and psychological
well-being [1]. Researcher replicated these findings with 35 additional
studies which focused on the effects of different educational strategies
on patient outcomes reported similar results [1,2]. Recent systemic
reviews identified that the effectiveness of self-management training
of type 2 diabetes based on randomized controlled trials also found
significant findings on knowledge improvement regardless of the
educational strategies used [3-5]. With regular reinforcement,
knowledge level can be sustained for 24 months [5,6].

Education methodology appears to influence glycaemic control.
Compared to didactic interventions, patient collaborative interventions
produce more favorable results particularly if the interventions are
repetitive and ongoing [12,19-21]. In a meta-analysis, face to face

Patient education appears more effective in younger patients

partlcularly knowledge outcome [7]. No other demographlc variable is *Corresponding author: Syed Wasif Gillani, School of Pharmaceutical Sciences,

reposted in relation to knowledge improvement in the meta-analysis.
Whereas health literacy literature indicates older subjects, those with
less education, minority ethnic groups and do not speak English
are factors associated with low health literacy. These subjects often
benefit less from education interventions [8-10]. The positive effects
of knowledge outcomes via diabetes education must be interpreted
within the methodological limitation like possible contamination due
to infeasibility of participant blinding, lack of uniform measures of
knowledge and the validity of the tools use [1,4,5,8,11]. Hence, the next
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delivery, cognitive reframing teaching and studies that included
exercise content explained 44% of the variance in glycaemic control
[22]. A meta-analysis reported that if require 23.6 hours of education
to reduce 1% of HbAlc [23].

Some researchers have reported improvement of glycaemic control
in both the control and study groups. In these studies, the education
interventions were usually unblended [5]. In addition, lack of
standardized measurements of glycated haemoglobin such as shorter
than 12 week duration might not have documented the full effect of the
interventions [5,24].

Our study objective aimed on three clinical hypothesis; There will
be no difference in medication adherence self-care practices between
adults with poorly controlled diabetes who receive a structured self-
efficacy education compared to those who received standard education,
there will be no difference in SMBG self-care practices between adults
with poorly controlled diabetes who receive a structured self-efficacy
education compared to those who receive standard education, and
there will be no difference in physical activities and dietary intake
pattern between adults with poorly controlled diabetes who receive
a structured self-efficacy education compared to those who receive
standard education.

Methodology
Research design

The purpose of this study was to examine the effect of an
intervention. For logistical reason, this study was necessarily a small
one and had to be completed within the study period. A 24-week
longitudinal quasi-experimental — pre-test/post-test study design was
used to assess the effectiveness of a diabetes education program to
enhance self-care practices [25]. A double-blinded randomized study
design was considered but was not feasible as the investigator was
responsible for implementing the intervention and collecting data on
outcomes [25,26].

Theoretical framework

Findings from literature reviews have shown the importance
of incorporating behavioral theories in Diabetes Self-management
Education interventions because they provide an understanding of the
cognitive and psychosocial processes that influence health decision-
making and behavior. Self-efficacy has been shown to act as the
mediating link between cognitive preparation (knowledge and skill)
and actual task engagement [27-29]. Furthermore, when comparing
self-efficacy to other psychosocial interventions, self-efficacy emerged
as better predictor of self-care diet intake, exercise and blood glucose
monitoring. It shared 4% to 26% of variance of self-care behavior when
compared to Health Belief Model, outcome expectancies, autonomous
self-regulation and social support in both Type 1 and Type 2 diabetes
[27-29]. Hence self-efficacy in-home care practice was the choice of
theoretical framework for this study.

Subjects
Inclusion criteria: Subjects were included if they

*  Were non-pregnant adults>18 years of age regardless of gender
or ethnicity

* Had diabetes for more than a year

* Spoke and understood Bahasa Malaysia, English, Mandarin or
Chinese dialects (Cantonese, Hokkien or Teow-chew) as these

were the languages used during the pre-and post-assessments
and education interventions

* Had a medical record showing poor diabetes control*

*Poor diabetes control in this study was defined as HbAlc of more
than 7% for two reasons. First the currently global recommended
glycaemic target measured by HbAlc is between < 6.5% to < 7%.
Second, empirical studies reported that HbAlc of more than 7% is
associated with increased micro-vascular complications [30-32].

Exclusion criteria: Subjects were excluded from the study if they

*  Were above 18 years of age but unable to answer the
questionnaire independently due to mental illness, senility,
other co-morbidities, unstable medical condition such as in-
patients

* Had hearing impairment as they might have had problems
with telephone follow-ups for education and data collection

* Had vision impairment as they might not be able to assess
the portion size of their carbohydrate intake or prescribed
medication

* Were pregnant women with diabetes or diagnosed with
gestational diabetes due to the different criteria on standard of
control

Sample size: The required sample size was calculated with a power
analysis using the procedure provided by Polit and Hungler [33]. Self-
care practice was the primary outcome. The power was set at 0.7 with
an alpha of 0.05. The investigator was unable to calculate the effect size
using previous studies as there are no previous studies that measure the
four self-care practices together. Hence the convention developed by
Cohen (1988 cited in Polit and Hungler) was used (p492) [33]. Based
on this, the value of effect size in a two-group test of mean difference
was estimated at 0.20-0.49 for small effect, 0.50-0.79 for medium effect
and 0.80 for large effect. To test for a significant difference between
the two groups, a medium effect size of Gamma 0.5 was arbitrarily
adopted, requiring a sample size of 42 in each group or a total of 84.
Since this was a longitudinal study a 25% attrition rate was included in
the calculation of sample size. Hence the sample size for the proposed
study was 106 subjects with 53 subjects in each group.

Setting: One hundred and sixty subjects with poor diabetes control
were recruited from the general medical outpatient’s clinics of general
hospital in the state of Penang. A general hospital was defined as the
main government hospital in the state offering tertiary care. Subjects
were not recruited from the private clinics and hospitals for reasons of
possible demographic and psychosocial differences which could affect
the intervention outcomes. Cases were intervening in their respective
homes while controls were observed in the usual appointments at out-
patient department of the hospital.

Research tools

Physical activity self-care: The assessment of physical activity
included items from both non-leisure physical activities like
occupational-/housework-/college-related activities (4 items) and
leisure activities (7 items). Based on the findings of the previous
study, to enhance clarity, the activities level was assessed using a
5-point Likert scale with ‘1” indicating ‘never’ and ‘5’ indicating ‘all the
times’ from questions one to seven. (For questions 1 and 7, the score
are reversed). Questions 8 to 11 assess the frequency, intensity and
duration of the leisure activity during the preceding week. The total
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score was calculated for both leisure and non-leisure physical activities.
In each category, the levels of activities were defined as ‘least active’,
‘moderately active’ and most active’ according to the score achieved
(Table 1).

Self-monitoring of blood glucose practice: At baseline, subjects
were asked questions about the recommended weekly frequency of
self-monitoring. No score was allocated for recommended frequency.
The frequency of SMBG and treatment modification was assessed using
a 9-point scale from ‘0’ to more than 7 times’. Timing of SMBG was
assessed using an 8-point scale from ‘0’ to 7. The scoring system was
based on the frequency of SMBG and treatment modification done
during the preceding week (questions 4,8-10). Although previous
studies unanimously recognized the importance of SMBG in diabetes
management, there were discrepancies between the recommended
frequency and timing of SMBG [34-36]. Previous researchers reported
less than 25% of Malaysians with diabetes practiced SMBG [37,38].
Hence for the purposes of this study, a minimum of four blood glucose
testing in the preceding week was considered as adequate SMBG self-
care practice.

Dietary intake: Dietary intake behavior was assessed at baseline
and after the intervention using two methods. First, a 24-hour dietary
recall in which researcher ask about the last 24-hour food intake
during the study. Second, a culturally appropriate Food Frequency
Questionnaire (FFQ) developed by the investigator.

24-hours dietary recall: The first 24-hour dietary recall was
recorded during the baseline interview. The second 24-hour dietary
recall was done by telephone interview within 7 days of the first
interview. At the end, the first 24-hour dietary recall was recorded the
week before their last appointment. The last 24-hour dietary recall was
done during the 24" week appointment day.

Food frequency questionnaire: The FFQ contained 100 food items
commonly consumed in Malaysia diet to identify the daily and episodic
carbohydrate consumption during the preceding week. The list of food
items was derived from the daily dietary intake of 145 food records
collected in the previous study and the pilot study. The portion sizes
of the FFQ were divided into small, medium and large of which small
=0.5 X standard / medium portion size, medium=1 X medium portion
size and large=1 X 1.5 standard/medium portion size. The medium
portion is the common household measurements converted into food
weights in grams based on local food [39]. To enhance precision,
the investigator weighted some commonly consumed food items. In
addition, the manufacturers’ data were also used for some processed
foods that were not listed in the local food references.

Dietary assessment: Adherence to dietary self-care was assessed
by the quantity and frequency of carbohydrate intake in relation to
subjects’ HbA ¢ results. It also assessed intake of protein, fat and total

Types of physical activity |Category of activity Definition of category of physical activity

Least active
Moderately active
Most active

Non- Leisure activity

Leisure activity Least active
Moderately active

Most active

calories per day. A ratio of reported energy intake to basal metabolic
rate (EI: BMR) is used as guide to assess the accuracy of self-reported
food recorded in this study. The formula for calculating of EI: BMR for
the study subjects is based on a previous study with Malaysian people
[40].

Post-questionnaire: The post-questionnaire (59 items) was the
same as the pre-questionnaire but excluding demographic data, previous
glycaemic control and recommendations for SMBG. The sequence of
the 20-item diabetes knowledge assessment session was re-arranged
to minimize the effect of learning from the previous questionnaire.
All scoring systems remained the same. It was administered to all
subjects at the 24 + 2 weeks during follow-up identify any difference in
knowledge and the four self-care practices between groups and within
groups.

Ethical consideration: The Research Ethics Committee of hospital
and the Malaysian Medical Research and Ethics Committee approved
the study.

Statistical analysis

Demographic data was analyzed using descriptive statistics.
A 2-tailed t-test was used to analyze any difference between the
intervention and control groups and within groups for ratio data such
as medication adherence rate. Chi-square was used to analyze the
relationship between nominal data such as gender. Multiple regressions
were performed to predict the variance of different self-care practices
after the education with post-HbAlc levels. All analyses were done
using SPSS version 18". The level of significance was set at 0.05.

Results

Of the 109 subject who met the study-entry criteria, 3 subjects
declined to participate due to lack of time and interest. One hundred
and six subjects were randomized to either control or intervention
group with 53 subjects in each group. Thirteen subjects withdrew from
the study for reasons of lack of interest (n=9), transferred to either
healthcare centre (n=20), severe anaemia and hence were unable to
read the post-HbAlc (n=1) and one died. The primary result of this
study were based on data from the 93 subject who completed the
24-weeks (6 months) follow-up (intervention=47, control=46).

Self-Monitoring of blood glucose self-care [SMBG]

During follow-up there was a statistically significant difference in
SMBG practices between the intervention group (M=2.94, SD=2.25)
and control group (M=0.47, SD=1.36; t(127.64)=-8.23, p < 0.001) with
moderate effect size (eta squared=0.06).

Within the intervention group, not all the subjects monitored
their SMBG four times a week as instructed. During the 24 weeks

Activity Score

Almost all the time sitting, seldom standing, walking, or carrying heavy things 0-5
Sometimes sitting, standing, walking or carrying heavy things. 6-11
Almost none of the time sitting, almost all the time standing or walking, most of the time carry 12-16
heavy things.

Never or seldom walk around the house or gardening. Most of the time sitting down. No regular 0-6
exercise program

Sometimes gardening, walking around the house, sitting down to watch TV. Inconsistent exercise |7-16
program with minimum intensity

Most of the time walking around the house, gardening and seldom sit down. Exercise regularly 17-28

with moderate intensity on 5 or more days a week with more than 30 minutes each session

Table 1: Category of physical activity levels.
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the mean number of times this was done was 2.94 (SD=2.25) ranging
between 0-8 test per week. Despite the inconsistent practices, there was
a statistically significant difference in SMBG practices from baseline
(M=0.60, SD=1.39) to follow-up (M2.94, SD=2.25, t977)= -8.73, p <
0.001) with large effect size (eta squared= 0.32). In addition, there was a
significant relationship between total number of SMBG performed and
HbAlc result (r=-0.25, p=0.03), carbohydrate intake (r=-0.24, p=0.04)
and medication adherence practices (r=+0.27, p=0.03). There was no
relationship between SMBG practices with demographic data or post-
knowledge assessment or level of physical activity.

As for the control group, there was no significant difference
in SMBG practices from baseline (M=0.70, SD=1.35) to follow-up
(M=0.47, SD=1.36, t(72)=0.97, P=0.34) and no relationship was found
between the number of blood glucose tests done with demographic or
clinical variables.

Physical activity self-care

Total physical activity was defined as the combination of non-
leisure and leisure activities.

There was a statistically significant difference in total physical levels
between the intervention (M=14.01, SD=6.41) and control groups
(13.21, SD=5.22; t(148.04)= -3.15, p=0.002) with no difference in the
non-leisure activity (p= 0.43).

After education, the intervention group showed slight improvement
in total, non-leisure and leisure activity but this was not significant. As
for the control group there was no difference in all level of physical
activities with deterioration in total activity level from baseline (Figures
1-3), compared the frequency of all activity levels of the intervention and
control groups at baselines and 24" week. No significant relationship
was found between demographic or clinical variables, post-knowledge
assessment and post-HbA1c level with subject’s physical activity levels.

Dietary self-care

Total daily carbohydrate intake in grams was assessed using the
FFQ and 24-hour dietary recall. Twenty-four-hour dietary intake
was analyzed using the Nutritionist pro version 2.0, First databank,
USA. Based on the Wilcoxon Signed Rank Test, there was significant
difference between the agreement of the two assessment tools (Z=-4.18,
p < 0.001). Due to significant differences in the FFQ result and those
of the 24-hour diet recall data for several reasons. First, 24-hour diet
recall documented the subject’s actual previous day’s intake. The FFQ

90% A
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -

M Intervention baseline

M Intervention 24 week

Percentage of sample

Control group baseline
B Control 24 week

Least active Moderately Most active

active
Category of Activity

Note: There was no significance between the frequency of non-leisure activity
levels from baseline and 24""week for both the intervention and control groups

Figure 1: Frequency of of non-leisure activity at baseline and 24" week.
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Note: There was a significant difference in frequency of leisure activity between
the intervention and control group at the 24" week. However, within both the
intervention and control groups, there was no significant difference regarding
the frequency of leisure activity levels from baseline and 24" week

Figure 2: Frequency of leisure activity levels at baseline and 24" week.
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Note: There was a statistically significant difference in frequency of total
physical activity levels between the intervention and control group at 24"
week. However, within both the intervention and control groups, there was no
significant difference regarding frequency of total physical activity levels from
baseline and 24" week

Figure 3: Frequency of total physical activity levels at baseline and 24" week.

provided an overview of habitual food intake over the previous week
which might not necessarily had been actually taken by the subjects
in reality. It might have overestimated the intake especially when a
large number of foods were listed. Furthermore the consistency with
assessment of total daily calories, protein, fat and sugar intake which
were derived from the 24-hour diet recall data was taken into account.

At week 24, there was a significant difference in the 24-hour dietary
recall between the intervention and control groups in total daily calorie,
carbohydrate, protein, fat and sugar intake (Tables 2 and 3).

In the intervention group there was statistically significant reduction
in daily total caloric intake from baseline (M= 1732, SD=455) to follow-
up (M=1179, SD=376; t9(2.66) df=77, p=0.021); protein intake from
baseline (M=67, SD =25) to follow-up (M=59,SD=15; t(2.77) df=77,
p=0.01). There was slight reduction carbohydrate and sugar intake
between baseline and follow-up.

Demographic data and dietary self-care

Male subjects (mean 1750 + 515 kilocalories) consumed more
calories daily than female subjects (mean 1530 + 401 kilocalorie; Mann-
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Food composition Intervention Group [n=47] mean [SD] Control group [n=46] mean [SD] t P value
Totally daily calorie [kilocalories] 1179 [376] 1663 [418] 1.28 0.02
Carbohydrate [gram] 211 [60] 252 [63] 1.58 0.01
Protein [gram] 59 [18] 61 [18] 0.56 0.07
Fat [gram] 36 [15] 47 [21] 0.6 0.05
Sugar [gram] 18 [18] 29 [22] 1.79 0.01
Table 2: Comparison : Comparison of 24-hour Dietary Intake between the Intervention and the Control Group at 24" week [n = 93].
. Intervention Group
Food composition " t P value
Baseline Mean [SD] Week 24 Mean [SD]

Totally daily calorie [kilocalories] 1732 [455] 1179 [376] 2.66 0.001*
Carbohydrate [gram] 246 [64] 211 [60] 1.26 0.025
Protein [gram] 67 [25] 59 [18] 2.55 0.010*
Fat [gram] 52 [22] 36 [15] 2.77 0.014*
Sugar [gram] 24 [16] 18 [18] 0.57 0.051
*p <0.05

Table 3: Comparison of 24-hour dietary intake of the intervention group from baseline to 24" week [n = 93].

Whitney U, p = <0.001). The fieldworkers consumed the highest daily
calories (mean 1950 + 350 kilocalories) with the least being consumed
by housewives (mean 1473 + 283 kilocalories; x*=13.96, df=5, p=0.02).

Both male and female Malay subjects had the highest sugar intake
(mean 29 + 19 g) with the Chinese consuming the least (mean 19 + 15
g, x*=9.18, df=3, p=0.03). These findings were supported by the Malay
subjects having the heaviest body weights (p=0.004), highest BMI
(p=<0.001) and largest waist circumferences (p=0.01). No relationship
was found between carbohydrate and total daily calorie intakes with
other demographic or clinical variables.

Goldberg et al. and Black reported a ratio of basal metabolic rate
(EL: BMR) below 1.2 is usually regarded as an energy intake too low
for the maintenance of body weight [41,42]. In this study, 57% of
intervention subjects and 54% of control subjects had an EI: BMR ratio
below 1.2 which might indicate possible under-reporting of their 24-
hour dietary intake.

Discussion

Self-Monitoring blood glucose practices

Hol: There will be no difference in SMBG self-care practices
between adults with poorly controlled diabetes who receive a structured
self-efficacy education compared to those who receive standard
education.

There was a significant difference between the intervention and
control group SMBG practices and therefore the null hypothesis was
rejected. The improvement in SMBG self-care in the intervention group
was anticipated not only because of the education intervention, but also
because the subjects were provided with free test strips. Due to limited
supply of free test strips, the advised frequency of monitoring was not
based on the current recommendation of 2-3 times per day for insulin
users and minimum once a day for those with OAM [43]. Instead all
the intervention subjects were advised to practice SMBG between 3-6
times per week. Despite the free supply of blood glucose test strips,
there was substantial variation between 0-8 times of monitoring per
week with a mean of 2.94 (SD=2.25) times per week. Since cost was
not a barrier for SMBG among the Intervention subjects, infrequent
occurred for other reasons. Previous studies had cited these being:
attitude toward SMBG, lifestyle interference, inconvenience, pain, old
age and cost [44-46]. These barriers were not investigated in this study
and should be explored in the future. Thus this finding only partially

supported the assumption of this study that people with diabetes when
provided with the opportunity to practice SMBG would improve their
self-care practices.

The lack of change in the SMBG practices in the control group
mirrored results from the first study of this portfolio [47]. As explained
earlier, Malaysian engages in social medicine where the government
heavily subsides the cost of medication for patients attending
government-run healthcare facilities [46]. The government however
does not finance the cost of SMBG. This could act as a financial to
SMBG self-care especially for patients from lower socio-economic
backgrounds.

Although it was the purpose of this study to encourage SMBG self-
care, so at the end of the study the intervention subjects were given
incentive by investigator, blood glucose monitoring meter. Sixty-four
percent of the intervention subjects regardless of age, level of education
and types of diabetes continued to practice SMBG after study. This is
an important observation which reflected the acceptance of SMBG
practices and treatment satisfaction by individuals in the intervention

group.

Earlier researcher have reported conflicting findings on the efficacy
of SMBG among Type 2 diabetic subjects, especially those prescribed
with OAM [39,48,49]. In this study the intervention group comprised
95% of Type 2 diabetic of which 78% were prescribed on OAM and
combination therapy. These subjects had lower HbA1clevels compared
to the control group. This could be due to more frequent SMBG
practices enhancing intervention subject’s medication adherence. In
addition, there was also a significant relationship between total number
SMBG performed and HbA1c result (p=0.030 and carbohydrate intake
(p=0.04). The findings of this study are consistent with previous
research reporting a negative correlation between frequency of SMBG
with HbAlc levels [50,51]. The increased frequency of SMBG had
enhanced the self-care practices of the intervention group in dietary
and medication intake.

Previous study found improved Hb1Ac levels with self-adjustment
of insulin dosage [52,53]. However, in this study, increases in
medication dosage by the attending doctors didn’t lower the HbA1lc of
the intervention group (p=0.57).

Instead the intervention subjects were shown on meal-related
SMBG to identify excessive carbohydrate intake. It was explained
to the subjects that the same meal, if there was a difference between
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the pre-meal and the 2-hour post-meal blood glucose levels greater
than 4 mmol/L, it might indicate excessive carbohydrate intake for
that particular meal. For example, if the pre-meal blood glucose was
8 mmol/L and 2 hour later, the blood glucose level was 16 mmol/L,
there could be due to excessive carbohydrate intake for that particular
meal. However, if the pre-meal blood glucose was 14 mmol/L and 2
hours later, the blood glucose level was 16 mmol/L, the post-prandial
hyperglycaemia might not be due to intake of food but other causes.
To increase their self-efficacy in dietary management, they were then
guided to identify the carbohydrate food items in the meal so as to
reduce the carbohydrate intake in the future. At the end of this study,
subjects who practiced more frequent meal related SMBG reduced
their carbohydrate intake [p=0.04]. Similar findings have been reported
in previous studies [54,55]. Furthermore, it was also explained that
persistent fasting hyperglycaemia might be due to medication non-
adherence and wrong timing of medication intake. With self-efficacy
education the intervention group improved its medication intake
practices (p=0.03). The above findings had supported the assumption of
this study which argued the beneficial effects of SMBG with treatment
modifications.

Physical activity self-care

Ho2: There will be no difference in physical activity self-care
practices between adults with poorly controlled diabetes who received
a structured elf-efficacy education compared to those who received
standard education.

There was a significant difference in physical activity self-care
practices between the intervention and control groups and therefore
the null hypothesis was rejected. However this finding has to be
interpreted with caution, the small difference in physical activity levels
between the groups and absence of significant improvement in within
group comparison may be due to several in Malaysia.

Twenty-seven percent of the subjects were either factory or field
workers. These subjects frequently reported lack of time as a problem
in engaging in regular exercise. In Addition, they also perceived they
had done enough activity during their working hours [between 8 to 12
hours per day for six to seven days a week]. Previous researchers have
reported similar results among Asian people of lower social economic
status [56,57]. Females comprised 60% of the intervention group of
which 84% were housewives. Previous studies frequently reported
that females were less active than males especially in regular exercise
programs due to cultural expectations that they do household and
childcare activities [58-60]. This might explain the finding of the small
difference in non-leisure physical activity between the groups.

Thirty-six percent of this study subjects were Malay females. One
previous study done Malaysia reported that in general, Malay Muslim
women were socially conditioned to act in groups [61]. If there was
lack of family support, this could act as barriers to exercise which has
been reported. [56,60,61] In addition, exercise facilities such as parks or
sport centers are not easily accessible as some form of transportation is
often necessary to reach such community establishments. In this study,
female constituted on group that had problems with transportation
(p=0.04).

The incidence of ‘snatch theft’ in Malaysia has increased during
the last few years and contributed to unsafe environment especially
for females exercising alone outdoors [62,63]. Due to lack of local
sport facilities, walking around the house compound was frequently
encouraged. However, walking for obese subjects involved a high

degree of effort and pain [64]. This might explain the low exercise
adherence since 40% the study population had BMI of more than 30.

According to Bandura’s theory of self-efficacy, performance
expectations predict whether an individual will choose to engage in a
behavior [37]. In this study, to encourage achievable goal and behavior
change, the goals were usually set by the subjects. Despite providing
an explanation and encouragement to exercise, most of the subjects
chose to set their immediate goals related to diet and SMBG rather
than exercise. The outcome of this was improvement in their dietary
knowledge compared to know regarding exercise.

Only five percent of the intervention subjects increased their
leisure physical activity levels from baseline after intervention. The
result was consistent with the Malaysian Non-communicable Disease
Surveillance done in 2006, which reported 60% of Malaysian adults
between 25-64 years were physically inactive [65]. Barriers to exercise
and the underlining reasons for not setting exercise goals during
the education sessions were not explored in this study. Importantly,
further research on this theme is necessary to overcome the problem of
in activity in Malaysia.

There are two possible explanations for the lack of change in HbAlc
levels despite increased physical activity of the intervention group. First,
there was only a small increment in overall physical activities among
intervention subjects. Second, those subjects with regular exercise
programs or during their non-leisure physical activities did not achieve
the duration and in intensity of physical activity levels as recommended
for people with diabetes. To benefit from physical activity, people
with diabetes need to perform a minimum if 150 minutes per week of
moderately intense aerobic intense aerobic physical activity which is
equivalent to achieving 50%-70% of maximum heart rate.199 Hence
although the alternate hypothesis of physical activity was supported, it
had little clinical implication.

Diet self-care

Ho3: There will be no difference in dietary self-care practices
between adults with poorly controlled diabetes who receive a structured
self-efficacy education compared to those who receive standard
education.

This result showed no difference in dietary self-care practices
between the intervention and control groups which support the null
hypothesis. However, for the within group comparison the intervention
group showed significant reduction from baseline to week 24 in daily
total calorie, protein, and fat intakes. The lack of significant difference
between groups may have several explanations. Firstly, due to lack of
data on variance, a medium size effect was arbitrarily chosen which
could have resulted in the sample size not being big enough. Secondly,
the instrument was not sensitive enough to detect any difference.
Thirdly, factors other than or in addition to diabetes education are
needed to make a bigger difference in order to demonstrate a difference
between groups. Lastly, the Malaysian setting can be an influencing
factor. This is explained in more detail below.

Underreporting of food intake is a well known phenomenon and
the prevalence varies with the method used, ranging from 22.2% to
66.7% [66-68]. In this study, the self-reported low energy intake was
compared to the subjects’ basal metabolic rate and appears to suggest
this had occurred. One previous study assessing the nutrient intakes
of adult Pakistani, European and African-Caribbean communities of
an inner city in Britain reported that the European participants were
least likely to underreport their dietary intake. The author explained
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that cultural influence, food habits and missing data from the food
composition tables were potential factors for the Pakistanis who had
the highest underreporting rate [68]. In Asian cultures, foods are
usually served in common dishes rather than individual servings.
Hence assessing portion sizes can be difficult. Obtaining accurate
reports for foods eaten in mixed dishes was problematic. Although
the food composition analysis software, Nutritionist Pro, has included
a Malaysian food composition table, the information available on
specific local ethnic foods is limited. This could be due to the fact that
the last edition of the Malaysian food composition table was updated in
1997 [69]. All the above factors could have contributed to the possible
underreporting in this study. Similar to previous studies, it was also
observed that subjects with higher BMI and waist circumference in this
study more often self-reported as taking less dietary intake [70-72].

Despite increased dietary knowledge and setting dietary goals
during the education sessions, reduction of carbohydrate and sugar
intake was not significant among the subjects in the intervention
group. There could be several possible explanations for this finding.
Even though it was planned, few intervention subjects were taught
about carbohydrate counting because of their low dietary knowledge.
Only 11% of the intervention subjects could identify sources of
common daily carbohydrate food items at baseline. Hence the objective
of the dietary education was changed to enhance the subjects’ dietary
knowledge on sources of carbohydrate food. Reducing carbohydrate
portion sizes was done subjectively rather than objectively.

Dietary self-care is constantly influenced by social, cultural, religious
and environment contexts than can make changing eating habits more
difficult when compared with self-care practices [60,64,73,74]. It is a
local practice especially among families of a lower social economic
status to prepare family beverages and food in common servings
rather than individual servings. If there was a lack of family support
or understanding about the importance of dietary self-care in diabetes
management, individual dietary behavior would become a problem
due to family members, dietary preferences and food preparation. This
was illustrated in a qualitative study of older Hispanic adults with Type
2 diabetes (n=138) which reported the most difficult issue was being
around with people who are eating or drinking things that they should
not take [75]. Although family support related to dietary intake was not
explored in this study, 82% of subjects in this study were married and
live with family members. This could have contributed to a minimal
reduction in carbohydrate intake quantities compared to base line.

Furthermore in this study 40% of the subjects were males and 82%
were married. The family members who prepared the family meals did
not accompany subjects to education sessions despite being encourage
to do so. This could act as a barrier to dietary self-care for the male
subjects as reported in previous studies [64,73]. Further research
should be conducted to see if including families in clinic visits does, in
fact, improve dietary adherence.

Dietary modifications often require individuals with diabetes
to alter the behavior of a lifetime which are used upon strong and
entrenched preference. In this study, Malays consumed the most sugar
(p=0.03). This finding is supported by previous studies that explored
dietary habits of the Malay population in Malaysia [76-78]. In one
study, 27% of subjects had morning or afternoon snacks every day or
almost every day besides their main meal. The subjects in that same
study regularly consumed biscuits, traditional sweet cakes, condensed
milk or sugar in their daily beverages. Although sugar or sucrose is
allowed in a daily diet to a maximum of 10% of total calories, it needs
to replace other carbohydrates [79-81]. It was uncertain whether the

subjects in the intervention of sucrose intake with their staple diet-rice
or noodles.

Sixty percent of the subjects in this study were Malays. This factor
may contribute to the findings regarding insignificant reduction of
carbohydrate intake. This finding has public health implications as
the Malay subjects with habitual sugar intake were also more likely to
have higher BMI and waist circumference (p=0.01). Malays constitute
65% of factors for developing diabetes mellitus and contribute to poor
glycaemic control among the diabetics [82,83]. Previous studies that
found positive dietary interventions usually involved more than six
hours of dietary intervention with continuous reinforcement [84,85].
In this study, the mean education intervention lasted 97 minutes to
address all four self-care practices. This could have contributed to the
insignificant findings.

As reported earlier, meal-related SMBG was shown to reduce
carbohydrate intake. The frequency of SMBG among the intervention
subjects, however, was inconsistent which could have contributed
to the small reduction in carbohydrate intake. Nevertheless, in
the intervention group, there was reduction in total daily caloric
consumption after the education as compared the control group. The
reduction in daily caloric intake was contributed to by reduction in fat
and protein intake. (p=0.01). A reduced fat intake may reduce serum
lipids and modify a major risk factor for cardiovascular complications
in diabetes [86-88]. Hence a reduction in fat intake reflects good self-
care practices.

Conclusion

Patient home-care program (PHCP) has shown a brief structured
education program that incorporated behavior science specifically self-
efficacy was effective in enhancing the self-care practices (SMBG) in
the intervention group. Improvement of self-care practices that require
lifestyle changes such as diet and increased in physical activities are
problematic. This could be due to the complexity of these self-care
practices that are socially and culturally constructed and often lifetime
habits when compared to SMBG.
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