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Abstract

Background: Diet Management Tool (DMT) is a nutrition
assessment system developed by the researchers from
Dietetic Programme, School of Health Sciences, Universiti
Sains Malaysia (USM). The system has been applied in
dietary counselling for the treatment of patients with type
2 diabetes at Hospital Universiti Sains Malaysia (HUSM),
replacing the untailored traditional counselling approach.

Aim: This study examined the effectiveness of dietary
counselling using DMT among type 2 diabetes patients.

Method and material: A parallel-design, controlled trial
was performed on 50 participants aged between 30-55
years old with type 2 diabetes. Participants were
randomly assigned to two groups: the traditional dietary
counselling (control group, n=22) and the DMT
(intervention group, n=28). The intervention group
received dietary counselling based on DMT while the
control group received routine or traditional dietary
counselling. The DMT consists of nutrition care modules
that tailored to the patients’ needs. Anthropometric
(body mass index, BMI), biochemical (fasting blood sugar,
estimated average glucose and HbA1c) and food pattern
outcomes were measured at baseline, three month, six
month and nine month. Data was collected between June
2009 and March 2010.

Results: During the baseline study, 46.4% of participants
from intervention group and 45.5% of participants from
control group were classified as overweight based on
World Health Organization (WHO) classification.
Meanwhile, fasting blood sugar (FBS), estimated average
glucose (eAG) and HbA1c level of both groups were higher
than the normal range. Intake of energy was higher as
compared to individual’s energy requirements. Repeated
measure of ANCOVA showed that dietary counselling by
the dietitian using DMT significantly improved glycaemic
control in terms of improving HbA1c and eAG compared
to control group (p<0.05). However, there were no
significant changes in other parameters.

Conclusions: In conclusion, tailored intervention approach
using DMT gave positive results in improvement of
glycaemic control among diabetic patients.

Keywords: Diet management tool; Nutrition assessment
system; Dietary counselling; Type 2 diabetes

Introduction
In Malaysia, the usual nutrition education techniques used

mostly in outpatient diabetic clinics, are either individual or
group dietary counselling [1]. This nutrition education is
conducted by a dietitian. A nutrition education via dietary
counselling is a process anticipated to help patients to develop
and maintain good eating habits. This education process
provides support to healthcare professional especially dietitian
in encouraging or advising patient to change their dietary
habit, in terms of diet modification and designing a healthy
diet for patients (diabetic diet menu plan) based on their
preferences and health status. In order to ensure the dietary
counselling is successful, it should be tailored to patient’s
lifestyle, motivational factor, culture, economic constraint and
goals to be achieved [2,3]. Tailoring the dietary counselling to a
more personal diet of a good glycaemic control is crucial to
achieve [4].

Many studies have been conducted in other countries and
revealed the importance of dietary counselling in managing
diet of diabetes patients. Only several studies have shown the
advantages of promoting usage of innovative approach mainly
a web-based nutritional assessment system in dietary
counselling of diabetes care. At this time, there are limited
studies regarding the effectiveness of dietary counselling using
web-based intervention (Information Technology, IT) in
Malaysia. The improved usage of information technology in
worldwide especially in nutrition education indicates that an
interactive web-based intervention may be beneficial for
dietary change interventions, promoting healthy diet and
behaviour changes [5-8]. Computer web-based systems are
increasingly being used as a tool for dietary assessment [9].
Various researchers reported that a web-based system uses
enhances glycaemic control in patients with diabetes [10-12].
The delivery system of diabetic control using a web-based
system have also revealed great efficacy in weight loss [13,14].
Furthermore, the establishment of a web-based technology
has the potential to be developed for dietary counselling
purposes which allows better communication between
dietitians and patients. As such, a web-based system was
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implemented to facilitate dietary assessment for dietitian in
the diet for diabetes patients.

The approach used in this study was to develop an
intervention that incorporates dietary counselling using Diet
Management Tool (DMT), a web-based nutrition assessment
system in managing diet of diabetes patients. Therefore, the
purpose of this study is to investigate the effect of the
intervention on patient health outcomes and a nine month
follow up that consist of four times meeting with dietitian was
used to evaluate the effectiveness of the intervention. The
specific hypotheses tested that participants in the intervention
group who received one-to-one dietary counselling using DMT
would have improved anthropometric measurement,
biochemical profile (HbA1c, FBS and eAG) and dietary pattern
compared with control group.

Methodology

Study design
A randomized controlled trial was undertaken to compare a

control group given routine or traditional dietary counselling
against an intervention group who received dietary counselling
using web-based intervention over nine months of period in
patients with type 2 diabetes. Written consent was obtained
before the initiation of the study. Evaluation was made at
baseline (month 0) and subsequently at month three, six and
nine. The outcomes of this study was anthropometric
measurements, glycaemic control assessed by fasting blood
sugar (FBS) and glycated haemoglobin A1c (HbA1c) and dietary
changes. This study was approved by the clinical research and
ethics committee of our institution.

Subject selection and randomization
A randomized controlled trial was undertaken at the

Outpatient Dietetic Clinic, Hospital Universiti Sains Malaysia
(HUSM), Kelantan, Malaysia. Patients were eligible to
participate if they age between 30 to 55 years old, having been
diagnosed with Type 2 Diabetes Mellitus (T2DM) with
glycosylated haemoglobin (HbA1c) level of more than 6.5%,
had consulted dietitian at Outpatient Dietetic Clinic, HUSM, no
insulin usage, neither had serious or ongoing illness nor
cognitive disorder and agree to participate in this study.
Exclusions criteria included subjects who were diagnosed with
Type 1 Diabetes Mellitus (T1DM) or Gestational Diabetes
Mellitus (Pregnant women with diabetes), unwilling to
participate in this study and any condition that would prevent
participation or completion of this study. Fifty five patients
agreed to participate and were randomly assigned to either in
the intervention or control group according to their assigned
number. In this procedure, a separate piece of cards were
marked with number 1 and 2. Participants were given the
instruction to pick up one card from the box. Participants who
picked cards marked “1” were placed in the intervention group
and those who picked cards marked “2” were in the control
group. After the selection procedure, finally determined 29

participants in the intervention group and 26 participants in
the control group.

This research involved a follow up study on periodic of three
months, six months and nine months from the baseline study.
During the three months of study, one of the participants from
the intervention group and four of the participants from the
control group withdrew from the study. The participants from
the intervention group withdrew due to personal reasons.
Three participants from the control group also withdrew citing
personal reasons while one withdrew because he has started
insulin treatment. Finally, only 28 participants from the
intervention group and 22 participants from the control group
remained throughout the study (Figure 1).

Figure 1 Flow chart shows the number of distribution of the
respondent participation from the first recruitment which
were during the baseline study until nine months follow-up
study.

Intervention group or dietary counselling using
DMT

Participants from intervention group were received dietary
counselling using a system called Diet Management Tool
(DMT). This dietary counselling was provided by a trained
dietitian. DMT is a system developed in collaboration with
Health Informatics Unit (HIS), School of Health Sciences, USM.
This web-based system can be reached through address:
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http://www.dmt.kk.usm.my. This system is part of information
technology initiatives that has been incorporated in the
dietetic services at HUSM since the use of information
technology is beneficial and very well accepted among
healthcare professionals. The concept of tailored was used in
the application of DMT in this groups. Tailored dietary
counselling means to suit the dietary advices according to
patient’s needs, culture and background.

In this research, this concept was aimed to introduce
information technology as a platform to suits diet needs of a
patient individually through DMT system. DMT system which is
a web-based system was applied in term of dietary assessment
as to improve the nutritional status and quality of life of
diabetic patients. DMT system consists of patient’s
demographic and nutrition modules. The modules are
patient’s socio demographic data, medical data,
anthropometric data, diet history, energy requirement
estimation, social data (marital status and occupation),
Medical Nutrition Therapy (MNT) goals, food distribution info,
food exchange list, food analyses and information of nutrition
and monitoring evaluation. This system also used the

Recommended Nutrient Intake (RNI) [15] and the Medical
Nutrition Therapy (MNT) Guideline for Malaysian [16] to suit
with the diet management for diabetes patients. This system is
used as a nutritional assessment for diabetes patients in
improving the quality of dietary counselling. The dietitians
involved in this study were exposed with this web-based
system. This system will help dietitians in their assignment by
undertaking nutritional assessment and hence provide an
intervention that tailored with the needs of the participants.

Control group or standardized dietary
counselling (CG)

Participants in the control group received their standard
dietary counselling from trained dietitian without usage of
web-based system (information technology) approach. The
counselling session usually took almost 45 minutes to one
hour per visit. The differences and similarities between
standardized dietary counselling and DMT counselling were
summarized on Table 1.

Table 1 The differences and similarities between standardized dietary counselling and DMT counselling.

Standardized Dietary Counselling Dietary Counselling Using DMT

Routine counselling or traditional dietary counselling Counselling method based on online web application

One-to-one basis approach counselling One-to-one basis approach counselling

Intervention would include dietary intake assessment and
questionnaire; and treatment approach cater to specific patient

Intervention includes dietary intake assessment and questionnaire; and web based
treatment (tailored intervention approach)

All participants information will be recorded in into the patient folder All participants information will be keyed in into the DMT system

Energy requirement needed by each participants will be calculated
manually Energy requirement needed by each participants will be calculated by the DMT system

Specific menu will be created manually on calories intake requirement

Specific menu will be tailored (guided & standardised through DMT) based on calories
intake requirement and other information pertinent to patient’s condition available in the
system

The specific menu will be issued manually to the participants The specific menu will be generated and printed to the participants through the system

Counselling session was between 45 minutes to 1 hour Counselling session between 45 minutes to 1 hour

Anthropometric measurements
The anthropometric measurements involved were weight

and height. Weight was measured in kilogram (kg) while height
in centimeter (cm). The apparatus was calibrated before the
measurement. Two measurements were taken in order to
ensure the accuracy of the data and the mean of both
measurements. Weights of the participants in the intervention
and control groups were measured using the SECA 769 Digital
Medical Scale (SECA Corporation, Hamburg, Germany) in
kilogram. The weight was taken twice and for mean value to
the nearest 0.1 kg. All the participants were weighed without
shoes and any accessories. They were also need to stand
upright and in a resting position. Weight was measured at
baseline, three months, six months and nine months of study.
Participant’s measurement of height was measured using the
same tool to measure a weight. The value was taken in
centimeter (cm), taken twice for mean values and nearest to

0.1 cm. The SECA was positioned vertically and put on a flat
surface while the participants will stand straight with heel,
hips, and shoulder in one alignment without shoes and any
items on the head. Later, the horizontal plat on the SECA was
pulled upward until it reached the top of the participant’s
head. BMI or Quatlelet’s Index is a simple index of weight-for-
height and commonly used as a classification for overweight
and obesity in adults. It is defined as the weight in kilograms
divided by the square of the height in meters (kg/m2). WHO
classification is commonly used to classify the participant’s
BMI accordingly.

Biochemical assessments
The measurement of biochemical profile was conducted to

identify the status of diabetes control among the participants.
In addition, the measurement was done four times during the
baseline, three months, six months and nine months of study.
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The blood was taken after overnight fasting and the samples
were analyzed by accredited lab. These profiles were recorded
during the anthropometric measurement taken from the
participants. The blood test measured was fasting blood sugar
(FBS) and HbA1c. FBS represented the value of current
diabetes control while HbA1c was an indicator of blood
glucose control for the previous three months. These two
metabolic control indicators were classified into two
categories: good control and poor control according to WHO
criteria for diagnosis of Diabetes Mellitus (DM).

Dietary assessments
Diet was assessed by using dietary history and food

frequency questionnaire (FFQ). The interviewer-administered
questionnaire used in this study was adapted and modified
from Suzana et al. [17]. This dietary assessment was collected
during the baseline, three months and six months of study
only.

a) Dietary history

Dietary intake was calculated based on the dietary history
recorded between these three timeframe. The method to
investigate information pertaining to the dietary history by
which the participants needed to report what they were
consuming (food and drink) specifically from early in the
morning until before going to sleep. Hence, participants also
needed to report the eating time, how the food was cooked,
where the food were taken (either at home or outside), size
and portion of food items (size was based on household
measurement such as spoon, ladle, cup or bowl). These
household measurements were used and showed to the
participants during the collection of data dietary history
session. Then, the total of food intake was measured and
changed into gram for further analyses.

b) Food frequency questionnaire (FFQ)

FFQ was used to detect the total intake of high refined sugar
in diabetes patients. It was administered by interview done by
dietitian where participants were asked on the frequency of
intake of each food items consumed such as per day, per week,
per month, per year or none. In addition, participants were
also requested to respond regarding the number of servings
consumed each time when they eaten the foods. The
researcher also provided a standard serving size for each of
food items listed and the serving size was based on Food Atlas
Book: Portion and Exchange Size [18] and the serving size was
referred as medium size. Conversion of food frequency to
amount the total intake of food items was also applied in this
research [19].

Analyses were using Malaysian Food Composition Table (4th

Edition) [20], Food Atlas Book: Portion and Exchange Size [18]
and also by referring to USDA National Nutrient Database for
Standard Reference website (http://ndb.nal.usda.gov/) [21].
However, if information regarding macronutrient and fibre
content did not found in the USDA website for certain food
items, the food labeling was referred for details. The nutrients
involved in the analyses were macronutrients, dietary fibre
and sugar intake of the participants’. The important

macronutrients were energy, carbohydrate and fat. As to
investigate the optimum energy consumption needed by each
participant, the researcher used the Harris Benedict’s formula.
The value of the requirement was based on participant’s age,
weight, height, and different activities level.

Sample size and power calculations
The sample size was determined using Naing (2007) [22]. In

type 2 diabetic patients, baseline HbA1c was 9.1% in the
intervention and 8.7% in the control group, with a significant
difference in the changes after six months in favour of the
intervention group: - 0.48 vs. - 0.17%, respectively (P = 0.0005)
[23]. The sample size calculated based on a significance level
of 0.05 and a power of 0.80. Based on the calculation, the
required sample size is 18-20 per group or totally 40
participants for both groups. It was recommended to add
10-20% for drop-out.

Statistical analysis
The Statistical Package for the Social Science for Windows

(SPSS, version 18.0) software was used to analyse the data.
Descriptive analyses were used to examine demographic
variables. The mean and standard deviation (SD) were
calculated for normally distributed continuous variables and
the median and interquartile range (IQR) for the skewed
variables. Meanwhile, for inference analyses, before evaluating
the effectiveness of dietary counselling using DMT in
managing diet for diabetes patients, the difference between
groups as a range of variable were examined. Independent t-
test and Mann Whitney test were used to compare mean or
median differences data between intervention and control
group. In order to assess the group differences of dependent
variables changes, repeated measures ANCOVA was used with
data from the baseline, age were used as covariates and
gender as confounding factor. The data were collected four
times: at baseline, three months, six months and nine months
of study. A significance level of 0.05 was used to test the
significance.

Results

Characteristics of participants
At the end of study, 50 patients completed the study with a

total dropout rate of 9.1%. There were 28 and 22 participants
in the intervention and control group eligible for analysis.
There were no significant differences in demographic and
clinical characteristics between participants in both groups. It
is important to note that participants in both groups were
overweight, poor glycaemic control as demonstrated by higher
level of HbA1c and FBS and higher energy intake compare to
energy requirements. With respect to the treatment received
by participants, eighty-six percent of the study sample was on
diet and taking oral anti diabetic drugs, while 14.0% on diet
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treatment. Most of the participants had diabetes in between
one to five years with a percentage of 68.0% (Table 2).

Table 2 Social-demographic and health profile based on
different study groups [The value were stated in (%)].

Variables

Intervention
Group n (%)
(n=28)

Control
Group n (%)
(n=22)

Race

Malay 25 (89.3%) 19 (86.4%)

Non-Malay 3 (10.7%) 3 (13.6%)

Marital status

Married 27 (96.4%) 21 (95.5%)

Widowed 1 (3.6%) 1 (4.5%)

Educational level

None - 1 (4.5%)

Primary 1 (3.6%) 1 (4.5%)

Secondary 21 (75.0%) 16 (72.7%)

College/University 6 (21.4%) 4 (18. 2%)

Occupation

Government/ Private 17 (60.7%) 12 (54.5%)

Self-employee 5 (17.9%) 7 (31.8%)

Pensioner 1 (3.6%) 2 (9.1%)

None/Homemaker 5 (17.9%) 1 (4.5%)

Duration of diabetes (years)

< 1 1 (3.6%) 6 (27.3%)

1-5 23 (82.1%) 11 (50.0%)

6-10 2 (7.1%) 1 (4.5%)

> 10 2 (7.1%) 4 (18.2%)

Type of diabetes treatment

Diet alone - 7 (31.8%)

Diet and oral anti diabetic drugs 28 (100%) 15 (68.2%)

Family history of diabetes

Yes 20 (71.4%) 11 (50.0%)

No 8 (28.6%) 11 (50.0%)

Other health problems

Yes 18 (64.3%) 13 (59.1%)

No 10 (35.7%) 9 (40.9%)

Smoking

Yes 4 (14.3%) 1 (4.5%)

Never 20 (71.4%) 17 (77.3%)

Quit 4 (14.3%) 4 (18.2%)

Physical activity

Yes 16 (57.1%) 8 (36.4%)

No 12 (42.9%) 14 (63.6%)

BMI Group (kgm-2)

< 18. 5 - -

18.5 – 24.9 1 (3.6%) 2 (9.1%)

25 – 29.9 13 (46.4%) 10 (45.5%)

30 – 34.9 12 (42.9%) 9 (40.9%)

35 – 39.9 1 (3.6%) 1 (4.5%)

≥ 40 1 (3.6%) -

Income (Malaysian Ringgit)

None 3 (10.7%) 1 (4.5%)

< 1000 7 (25.0%) 3 (13.6%)

1001-2000 4 (14.3%) 4 (18.2%)

2001-3000 9 (32.1%) 5 (22.7%)

> 3000 5 (17.9%) 9 (40.9%)

Baseline study
Table 3 shows the baseline characteristics for all who

completed the baseline study. There were no significant
differences between the groups at baseline. Those who
completing the baseline assessment was classified in the
overweight category (25 -29.9 kgm-2) based on the BMI
classification according to WHO, uncontrolled blood sugar
level, slightly higher total calorie intake for both groups when
compared to their energy requirement, mean carbohydrate
intake were in the recommended value and participants’ mean
fat intake were exceeds the recommended value for diabetic
participants, i.e. 25-30% of total calorie intake from fat
sources. Meanwhile, the mean sugar intake for both groups
was higher than the recommended value for diabetic
participants (not more than 10% of total calorie intake) and
the mean of dietary fibre consumption were low compared to
the recommendation standard (20-30 gm/day).

Table 3 Baseline variables at the time of randomization to the
intervention and control group.

Baseline Mean ± SD / Median ± IQR

p
value
(2-
tailed)

Intervention
Group (n=28)

Control
Group (n=22)

Anthropometric
measurements

Weight (kg) 75.71 (12.95) 72.66 (9.95) 0.367

Height (cm) 159.72 (7.45) 158.82 (7.40) 0.673

BMI (kgm-2) 29.46 (4.07) 28.86 (3.88) 0.599

Glycaemic control

HbA1c (%) 7.85 (3.1) 8.25 (4.9) 0.93
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Fasting blood sugar
(mmol/L) 7.95 (4.5) 9.05 (5.6) 0.538

Estimated average glucose
(mmol/L) 9.90 (5.0) 10.55 (7.8) 0.93

Dietary intake

Energy Requirement (kcal/
day)

1542.59
(289.60)

1547.99
(219.96) 0.942

Calorie intake (kcal)
1737.88
(577.59)

1621.83
(509.87) 0.462

CHO (gm) 233.58 (89.98)
224.52
(74.93) 0.706

Fat (gm) 59.56 (36.21) 56.30 (23.91) 0.269

Sugar (gm) 44.83 (45.63) 45.54 (39.66) 0.799

Dietary Fibre (gm) 12.00 (6.30) 11.23 (5.61) 0.607

Abbreviations: BMI: Body Mass Index; which is calculated as
weight in kilograms divided by the square of height in meters.
CHO: Carbohydrate.

Values are mean ± SD / Median ± IQR

No significant differences between groups during baseline
using independent t test / Mann-Whitney test

Intervention study
The changes in bodyweight and BMI from baseline to nine

months did not differ significantly between groups. In term of
biochemical profile, there was a significant reduction in HbA1c
levels in the intervention group from baseline to three, six and
nine months. When controlled for the baseline value, age and
gender, there was a significant difference in HbA1c between
groups with a significant reduction of HbA1c compared to the
control group (Figure 2) (p<0.05) and FBS showed no
significance difference (Table 4). In the meantime, the changes
in dietary intake in term of energy, carbohydrate, fat, sugar and
dietary fibre did not differ significantly between groups.

Table 4 Biochemical value among intervention and control
groups (Between group analyses regardless of time).

Biochemical Value

Type III
Sum of
Squares df

Mean
Squar
e F

P
valu
e

HbA1c 63.078 1
63.07
8

10.8
57

0.00
2

Fasting Blood Sugar
(FBS) 60.702 1

60.70
2

2.75
5

0.10
5

Estimated average
glucose (eAG) 166.47 1

166.4
7

11.2
04

0.00
2

Repeated measures ANCOVA between group analyses was
applied

Potential covariate (age, baseline data) and gender
(confounding factor) was controlled by using repeated
measures ANCOVA

Level of significance was set at 0.05 (two-tailed)

Figure 2 Pattern of change in HbA1c.

Note: 1-Baseline 2- 3 month 3- 6month 4- 9 month

Discussion
The purpose of this study was to examine whether one-to-

one dietary counselling by dietitians using Diet Management
Tool (DMT) improves health outcomes of type 2 diabetes
patients. The specific hypothesis tested was to examine the
effectiveness of tailored intervention approach using DMT
towards improvement of anthropometric measurement,
biochemical profile and improvement of dietary intake pattern
among diabetes patients in the intervention and control group.

Three hypotheses were examined and answered in this
study. For hypothesis one, participants in the intervention
group who received one-to-one dietary counselling using DMT
would have significant difference of anthropometric
measurement compared to participants in the control group.
The result of this study could not support this hypothesis. In
terms of anthropometric profile, no significant changes in
weight or BMI can be seen in diabetes patients in these two
groups. Meanwhile, for hypothesis two, participants in the
intervention group who received one-to-one dietary
counselling using DMT would have significant difference of
biochemical profile (HbA1c, FBS and eAG) compared to
participants in the control group. It was found that one-to-one
dietary counselling by dietitian for diabetes patients type 2
improve their health outcomes using Diet Management Tool
(DMT) in term of improving HbA1c and estimated average
glucose (eAG) (p< 0.05) (Figure 3).
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Figure 3 Pattern of Change in eAG.

Note: 1-Baseline 2- 3 month 3- 6 month 4- 9 month

Hypothesis three stated that participants in the intervention
group who received the one-to-one dietary counselling using
DMT would have significant difference of dietary pattern
compared to participants in the control group. The result of
this study could not support this hypothesis. In terms of food
pattern, this study indicated that there was no significant
difference of mean dietary intake of energy, carbohydrate, fat
and dietary fibre in the intervention and control groups during
the three duration time of study (baseline study, three months
and six months). It means that one-to-one dietary counselling
using DMT have no significant effect on dietary pattern among
diabetic patients. However, even though the result were not
statistically significant, fat and dietary fibre intake in the
intervention group showed a positive improvement from
baseline towards end of the study compared to control group.

Watanabe et al. [24] reported that a four kg weight
reduction (weights loss) resulted in significant improvements
in HbA1c reduction greater than 0.3% in four month
intervention. However, in this study, there is no significant
difference found in weight loss and food pattern between the
two groups. This may be due to the duration of intervention
study. This study was conducted only for short duration of
time. In addition, it was also found that participants in this
study have gained weight within the first twelve month and a
few were successful in weight loss and maintained weight. A
study done by Crawford et al. [25] also showed a similar
finding. Another study done by Yusof et al. [26] found that
participants that have received dietary advice either low
Glycaemic Index (GI) or conventional carbohydrate (CCE) in a
12 week treatment did not differ significantly between groups
in terms of body weight and BMI. However, they found
significant difference of waist circumference rather than BMI.
In a study conducted by Ruzita et al. [1], they found that there
was a significant reduction of BMI after six month of group
dietary counselling among diabetes patients. Even though the
participants in the intervention group did not reduce their

energy intake, they experienced a reduction in BMI which
indicates that the body fat loss due to lowered fat
consumption. These findings were consistent with our results
of no significant changes in terms of total calorie intake.
Although the results showed no significant difference between
the two groups, the fat intake of the intervention group
showed a reduction that decreased insulin sensitivity hence
improves blood glucose control.

These data supported one of our three hypotheses which
tailored intervention approach using DMT, a web-based
nutrition assessment system was effective in improving
glycaemic control in patients with type 2 diabetes. Finally, this
study showed that during the course of the counselling
processes, there were no significant differences of food
pattern of participants between the two groups. This may be
due to under-reporting of total food intake in dietary
assessment which is common as reported by Weber et al. [27]
as well as having difficulty in changing patient’s dietary habit
as reported by Olivarius et al. [28]. The insignificant
differences of food pattern also may be due to poor nutrition
knowledge and health awareness among diabetic patients as
reported by Lim et al. [29].

This study had some limitations such as inappropriate
distribution of ethnic because majority of participants were
Malay and it may not represent multi-cultural background of
Malaysia since the sample was from Kelantan. The accuracy of
the dietary intake may have affected the results since this
study were using dietary history and food frequency
questionnaire (FFQ). Both techniques required the participants
to report and cooperate during data collection. It may
influence the result since both of this technique required
patient to recall the memories. As a result, the information
given by participants may be either over-reporting or under-
reporting of total calorie and nutrient intake. It is possible that
memories bias can be caused by some memory difficulty such
as poor memory, poor attention or literacy problems [30]. This
study requires a follow-up meeting and several strategies were
conducted to make sure that participant attend the meetings.
This may have reflected the results since participants need to
be reminded prior to next meeting. There was no follow-up
beyond nine months of study. It was reported that ongoing
intervention is needed to support continued good metabolic
outcomes [31] and multiple therapies may be needed to attain
good or optimal blood glucose control among diabetes
patients [32].

In conclusion, tailored intervention approach using DMT
gave positive results only in improvement of glycaemic control
of HbA1c and eAG among diabetes patients. There were no
significant changes in terms of BMI and food intake pattern
among participants. Continuing diabetes education especially
dietary counselling via web-based intervention is therefore
important to maintain good metabolic control. Further study is
needed to assess the effectiveness of this web-based
intervention on long term in the dietary management among
diabetes patients, to determine the reason of unsuccessful
weight loss and improvement of food pattern among patients.
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