JOURNAL OF MEDICAL INTERNET RESEARCH Noah et &

Original Paper

DietPal: A Web-Based Dietary Menu-Generating and Management
System

Shahrul A Noah', PhD; Siti Norulhuda Abdullah!, MIT; Suzana Shahar?, PhD; Helmi Abdul-Hamid®, MI1T; Nurkahirizan
Khairudin®, BSc; Mohamed Yusoff!, PhD; Rafidah Ghazali?, BSc; Nooraini Mohd-Yusoff?, PhD: Nik Shanita Shafii?,
MSc; Zaharah Abdul-Manaf?, MSc

lFaculty of Information Science & Technology, Universiti Kebangsaan Malaysia, 43600 UKM, Bangi Selangor Darul Ehsan, Malaysia

2Department of Nutrition & Dietetics, Faculty of Allied Health Sciences, Universiti Kebangsaan Maaysia, Jalan Rgja Muda Abdul Aziz 50300 Kuala
Lumpur, Malaysia

Corresponding Author:

Shahrul A Noah, PhD

Faculty of Information Science & Technology (F T S M)
Universiti Kebangsaan Malaysia

43600 UKM Bangi

Selangor

Malaysia

Phone: +6 03 8929 6182

Fax: +6 03 8925 6732

Email: ssmn@ftsm.ukm.my

Abstract

Background: Attemptsin current health care practice to make health care more accessible, effective, and efficient through the
use of information technology could include implementation of computer-based dietary menu generation. While several of such
systems aready exist, their focus is mainly to assist healthy individuals calculate their calorie intake and to help monitor the
selection of menus based upon aprespecified calorie value. Although these proveto be hel pful in some ways, they are not suitable
for monitoring, planning, and managing patients dietary needs and requirements. This paper presents a Web-based application
that simulates the process of menu suggestions according to a standard practice employed by dietitians.

Objective:  To model the workflow of dietitians and to devel op, based on this workflow, a Web-based system for dietary menu
generation and management. The system is aimed to be used by dietitians or by medical professionals of health centersin rural
areas where there are no designated qualified dietitians.

Methods: First, a user-needs study was conducted among dietitians in Malaysia. The first survey of 93 dietitians (with 52
responding) was an assessment of information needed for dietary management and evaluation of compliance towards a dietary
regime. The second study consisted of ethnographic observation and semi-structured interviews with 14 dietitians in order to
identify the workflow of a menu-suggestion process. We subsequently designed and developed a Web-based dietary menu
generation and management system called DietPal. DietPal hasthe capability of automatically calculating the nutrient and calorie
intake of each patient based on the dietary recall aswell as generating suitable diet and menu plans according to the calorie and
nutrient requirement of the patient, calculated from anthropometric measurements. The system also allows reusing stored or
predefined menus for other patients with similar health and nutrient requirements.

Results: We modeled the workflow of menu-suggestion activity currently adhered to by dietitians in Malaysia. Based on this
workflow, a Web-based system was developed. Initial post evaluation among 10 dietitians indicates that they are comfortable
with the organization of the modules and information.

Conclusions: The system has the potential of enhancing the quality of serviceswith the provision of standard and healthy menu
plans and at the same time increasing outreach, particularly to rural areas. With its potential capability of optimizing the time
spent by dietitians to plan suitable menus, more quality time could be spent delivering nutrition education to the patients.

(J Med I nternet Res 2004:6(1):e4) doi: 10.2196/jmir.6.1.e4
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Introduction

Planning nutritious and appetizing menusisacomplex task that
researchers have tried to computerize since the early 1960s
[1,2]. Although anumber of menu-planning systems have been
developed in recent years, these systems are mainly used to
assist healthy individuals calculate their calorie intake and to
help monitor the selection of menus based upon a prespecified
calorie value. Also, some of these systems do not address the
standard practice and procedure employed by dietitians during
consultations with patients. Planning nutritious menus for
patients, however, isnot the same as planning menusfor healthy
individuals. Patients require advice and directionsfrom dietitians
in designing their menus. Dietitians on the other hand, during
the course of consultation with a patient, may want to refer, for
example, to the patient's medical and dietary history, dietary
recall, biochemical data, and anthropometric data. to construct
a suitable dietary plan and menu for patients. For example, a
suitable menu for adiabetic patient is constructed based on the
patient's calorie requirement determined using anthropometric
datasuch asweight and height. The patient's blood sugar control
is examined to decide on refined-sugar allowances. Finally,
obtaining the dietary history of a particular patient is necessary
in order to consider factors such asfood habit and preferences.
Therefore, an ideal menu-planning system should not only
contain information about foods and menus but should also
incorporate other related information for the purpose of decision
making by dietitians (as discussed earlier).

Realizing the limited capabilities of existing systems, this paper,
therefore, describes the development of an automated
Web-based menu-generating system, according to a standard
procedure and practice adhered to by dietitians in managing
patients, and based upon a user-needs study conducted prior to
the development of the system. This project is a collaboration
between the Faculty of Information Science and Technology
and the Faculty of Allied Health Sciences (see
"Acknowledgements® for funding information).

At the moment, the system isintended for use by dietitians and
health professionals to extract patients dietary recalls and to
design suitable menus based on a patient's dietary habits and
nutritional requirements.

Related Research and Development

As previously mentioned, there have been a number of
menu-generating systemsor dietary-analysis programs available,
either implemented as a Web-based application [3- 8] or as a
traditional information system [9- 11].

A few systems reviewed—such as Case-Based Menu Planner
(CAMP) [12], Pattern Regulator for the Intelligent Selection of
Menus (PRISM) [13], and CAMP Enhanced by Rules
(CAMPER) [11]—employed techniques from the field of
artificial intelligence (Al):

«  CAMP employsthe case-based reasoning (CBR) technique
to suggest menus to users. CAMP uses past menus that
were compiled from reputable sources and modified as
needed to ensure that they satisfy the RDIs (Reference Daily
Intakes) and the Dietary Guidelines of Americans and
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Aesthetic standards [10]. The menu generated by CAMP
is based upon nutrient composition, type of servings, and
the number of snacks.

« PRISM usesrulesto generate menus. The rules are mainly
concerned with menus and meal patterns.

- CAMPERisan integration of the techniques employed by
CAMP and PRISM. Therefore, apart from using the
case-based reasoning technique, CAMPER uses rules or
"what if" analysis module to enhance the menu suggestion
activity.

The main interesting and distinguishing feature exhibited by
our system as compared to the other reviewed systemsisitsuse
of the complete dietary-management system currently adhered
to by dietitians in Malaysia, particularly at the Nationa
University Hospital of Malaysia. In addition, our system exploits
current advanced Internet technology, by considering the
system's implementation as a Web-based application. This, to
acertain extent, increases the outreach of the system for use by
dietitians and health professionals within the same hospital or
at other locations. The system is aso capable of storing and
organizing patients' dietary records and other health-diet related
information. This capability would alow dietitiansto effectively
evaluate or monitor the patients' dietary changesthroughout the
period of consultations.

Methods

User Information Needs Study and Functional
Specification

Prior to the development of the system, a user-needs study was
conducted among dietitianswithin the Klang Valley in Malaysia
[14].. The user-needs study included 2 independent surveys.
The first survey of dietitians was on computer literacy and
utilization, information seeking activities, and assessment of
information required for dietary management and eval uation of
compliance towards a dietary regime. The second survey
consisted of semistructured interviews with a subsample of
dietitians in order to extract the knowledge and workflow of a
menu-suggestion process.

Development of DietPal

DietPal was developed as a Web-based system in order to
increase outreach, particularly in rural areas. The main scripting
language used is Active Server Pages (A SP) together with other
scripting languages, mainly VB Script and JavaScript.

The development of DietPal took into account the key findings
of the user-needs study and the consultation flow currently
adhered to by dietitians.

Post-evaluation

Aninitial post-evaluation has been conducted by distributing a
written survey among 10 dietitians who are directly involved
in the management of patients from the National University of
Malaysia Hospital.
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Results

User Information Needs Study and Functional
Specification

In the first survey, questionnaires were posted to 93 clinical
dietitians registered with the Malaysia Dietitians' Association;
52 subjects (56%) responded. The questionnaire contained the
guestion "Which information items do you seek to support
decision making and evaluation of a dietary regime", with the

Table 1. Results of the information-needs survey of 52 dietitians

Noah et d

10 items listed in Table 1 and participants asked to assign a
rating scoreof 1to5 (1 =least likely seek, 5 =most likely seek)
was used to identify theinformation needed to. In asimilar way,
participants were asked which information items they needed
in order to monitor the compliance of a patient (Table 2).

Table 1 and Table 2 present part of the results obtained from
this user-needs study. Because the questionnaire was self
administered not all itemswere responded to by all 52 subjects;
thus, missing data was unavoidable.

Information Need

Mean Score + SD*

Medical diagnosis

Current body height and weight
Nutrient requirement
Biochemical values

Dietary recall

Weight

Medical historyt

Medication

Allergy

Supplement

4.80+ 0.45
4.69 + 0.65
4.57+0.88
455+ 0.86
4.53 +0.86
418+ 1.01
4.14+0.95
371+115
3.35+1.32
331+1.24

" Frequency score: 1= least likely seek, 5=most likely seek.
ty =
N = 50.

Table 2. Results of the indicators for patient compliance survey

Data Type* N Mean Score + SD
Biochemical values 51 4.69+0.62
Food intake change 52 4.63+0.60
Compliance to diet regime 52 4.62 +0.57
Weight change 51 4.61+0.57
Clinical parameters 49 453+ 0.65
Changes of knowledge/behavior 52 3.98+1.09
Physical activities 50 3.76+£1.13
Changes of medication 50 314+£1.25

' Frequency score: 1=most frequent, 5=least frequent.

Based upon the results presented in Table 1 and Table 2, the
most common information used to support decision making
according to the mean of scoreswere medical diagnosis, current
body weight and height, nutrient requirement, biochemical
values, and dietary recall.

Themost relevant indicatorsfor monitoring patient compliance
were reported to be biochemical values, food intake changes,
compliance to diet regime, and weight change.

The second survey involved ethnographic observation of 14
clinical dietitians from government, university hospitals, and

http://www.jmir.org/2004/1/e4/

private hospitals doing individual dietary counseling. Thisstudy
was similar to an information-engineering activity, in which
the task was to extract the knowledge and the workflow of
generating a menu for patients. In this case, 14 dietitians were
interviewed and observed while conducting their daily activities.
The survey was also aimed at validating the results of the first
survey and determining at which stage of the menu-suggestion
processthe "frequently sought after” information itemsare being
used. The result of this survey is a workflow of a
menu-suggestion process currently used by dietitians in
Malaysia, asillustrated in Figure 1.
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Figure 1. The workflow of menu-suggestion activity, as determined by observing and interviewing dietitians in Malaysia. A solid line with single
arrowhead refersto flow of menu-suggestion activity. A dotted line with double arrowhead refers to the process of recording information or moving a
record to the respective forms or data repository. A dashed-plus-dotted line with single arrowhead refers to the process of retrieving previous/existing
data
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Menu Generation and M anagement with DietPal

Asiillustrated in DietPal's system architecture (Figure 2), the
system consists of 5 databases with 2 main modules, the
Management module and the Menu Generating Module. The
Management moduleis designed to manage information relating
to patients' personal and medical information and to assess
patients compliance to dietary regime. The Menu Generating
module is designed to interactively assist users in planning
suitable menus and diet plansfor patients. The Patient database
is used to store the patient's information, which includes the
personal data, anthropometric and biochemical data, medical
record, and information on dietary recal. This database is
heavily used in the Management module. The Food Composition
database consists of information about foods and nutrient
composition, extracted from the Ma aysian Food Composition
Tables for macronutrients and micronutrients. This database is

http://www.jmir.org/2004/1/e4/
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used for food-analysis purposes. The Diet Plan/Menu database
consists of therapeutic menus for specific diseases; the menus
were obtained from reputabl e sources and have been approved
by dietitians.

When using DietPal for an existing patient, the dietitian isfirst
required to update the anthropometric data, particularly the body
weight; thisisto record any important patient changes sincethe
previous meeting. If current biochemical dataisavailable, such
datawill also be recorded by the dietitian; thisisto monitor the
patient progress so as to evaluate patient compliance to the
previously-suggested menus. Information regarding any new
medical diagnosis and current medication, if any, will also be
recorded. For new patients, the dietitian isrequired to formally
register the patients with the system; information such as name,
date of birth, address, occupation, and other information similar
to that for existing patients will be recorded.
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Figure 2. The DietPal system architecture
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The next step involves acquiring the patient's dietary recall in
order to assess the patient's compliance to a dietary regime as
well asto assist dietitians in planning suitable menus based on
the patient's food habits. In normal circumstances, the dietitian
will record the patient dietary recall of up to 7 days of food
intake. In this case, the dietitian will interview the patient and
will select the available food stored in the food-composition
database. For cases in which the food is not available in the
database, the dietitian will choose other similar types of food
based on calorie content. DietPal will automatically calculate
the level of macronutrients and micronutrients for an average
of 1 day. Apart from that, DietPal also alows the user to
compare thelevel of macronutrients with the individual calorie
requirement based on Basal Metabolic Rate (BMR), physical
activity, and stress factor, while the micronutrient intake is
compared with the Ma aysian Recommended Dietary Allowance
(RDA) [15] for nutrients determined according to the patient's
sex and age group. The task of dietary recall is important for
assessing the patient's compliance to the dietary regime, but,
because this process is time consuming, it can be passed over

Table 3. Equationsto predict Basal Metabolic Rate (BMR)

Noah et d

by the dietitian, who can go directly to the menu-generating
function.

The menu generation starts with DietPal automatically
calculating the Body Mass Index (BMI) and providing a
suggestion as to whether the patient is, for example, nhormal,
obese, or underweight. Simple rules are used to make such a
decision. Anthropometric information is also displayed by
DietPal in order to assist dietitians in making decisions. Two
methods can be used to automatically generate the energy
requirements of each individual patient:

- Predictive equation to estimate energy requirement based
on Basal Metabolic Rate (BMR) (Table 3), stress factor
(Table 4), and activity factor (Table 5). The energy
requirement is estimated using the following formula[16]:
Energy requirement = BMR x stressfactor x activity factor.

«  Quick method, based on the following formula:

Energy requirement = weight (kg) x quick method factor
(kcal/kg)

Values of the quick method factor based on weight status and
physical activity are shown in Table 6 [17].

Age Range Equation for Equation for
(Years) Men* Women*
15-18 17.6W + 656 13.3W + 690
18-30 15.0W + 690 14.8W + 485
30-60 11.4W + 870 8.1W + 842
> 60 11.7W + 585 9.0W + 656

" W = weight (kg)

Table 4. Stressfactor in clinical situation

Clinical Situation Stress Factor
Starvation 0.85

Elective surgery 1.05-1.15
Sepsis 1.20-1.40
Head injury 1.30

Trauma 1.40
Inflammation 150

Burns 2.0

Table5. Activity factor

Activity Activity Factor
Bed bound immobile 10-1.2
Out of bed 1.3-20

http://www.jmir.org/2004/1/e4/
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Table 6. Quick method factor

Noah et d

Physical Activity Quick Method Factor

Overweight Normal Weight Underweight
Sedentary 20-25 kcal/kg weight 30 kcal/kg weight 35 keal/kg weight
Moderate 20-25 kcal/kg weight 35 kcal/kg weight 40 kcal/kg weight
Marked 20-25 kcal/kg weight 40 kcal/kg weight 45 kcal/kg weight

Once the energy requirement has been determined, the
macronutrient requirement will be calculated (the energy is
distributed into 3 macronutrients, see Table 7). In this case, the
dietitian will provide the percentage of carbohydrate, protein,
and fat (C-P-F) and DietPal will automatically calculate the
kilocalories and grams of carbohydrate, protein, and fat
according to the energy requirement of the particular patient.
Valuesin Table 7 are the default values provided by the system;

Table 7. Contribution of macronutrients to total calories

they are derived from the Malaysian Dietary Guidelines [18].
Dietitians, however, are allowed to alter these values based on
patients requirement as illustrated in Figure 3. If the total
percentage of al nutrients exceeds 100% or is below 100% an
error message is provided to the user. Based on these nutrient
percentages, the kilocalories and grams of the nutrient are
automatically generated by the system.

Nutrient Per centage of Total Calories*
Carbohydrate 55
Protein 15
Fat 30

" Default values provided by the system; derived from Malaysian Dietary Guidelines.

Figure 3. Aninterface allowing dietitians to edit the contributions of macronutrients

Food Distribution

Energy(kcal)

Welght({g)

CarhnhydrateiEE

849,25

22481

Frotein

Fat |

pdate

The next step requiresthe dietitian to design the exchange table
by food groups and by meals. An exchange table describes the
portions of each food group based on a prefixed amount of
carbohydrate, protein, and fat. For example, 1 exchange of food
from the cereals food group contains 15 g of carbohydrate, 2.0
g of protein, and 0.5 g of fat. In this case, DietPal will first
suggest an exchange table based on the standard calculation
currently practiced by Malaysian dietitians. The user isallowed

http://www.jmir.org/2004/1/e4/
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to alter any exchange portions according to the patient's needs;
DietPal will update the amount of carbohydrate, protein, fat,
and energy accordingly. Once the exchangetable by food group
has been successfully produced, the dietitian will continuewith
the design of an exchange table by meal. Inthiscasethe dietitian
is required to fill in the exchange portions for the relevant
mealtimes. DietPal will detect any inconsistency that might
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occur, such as if the distributed amount of exchange portions
isnot equal to the total exchanges.

As an alternative to the aforementioned process, the dietitian
can retrieve the standard existing exchange table by food and
by meal stored in the Diet Plan database. To date, DietPal has
a number of diet plans ranging from 1200 kcal to 2000 kcal
designed by dietitiansfrom the Faculty of Allied Health Sciences
of the National University Hospital of Malaysia. Figure 4
illustratesthe output of the exchange table by food and by meal
for the 1600 kcal standard diet plan. The distribution of the
macronutrients are based on a prefixed range of exchanges of
each food group (ie, cereal, 8-14 exchanges, fruits, 2 exchanges;
skim milk, 1-2 exchanges; vegetables, minimum 2 servings,
meat, 1-2 exchanges, fish, 2 exchanges; and oil, 6-10
exchanges). The use of existing diet plans greatly reduced the
time for designing such food-distribution tables.

Figure 4. Exchange table by food group and by meal for 1600 kcal/day

Noah et d

The menu suggestion will be made after all the aforementioned
steps have been completed. There are currently 2 available
approaches offered by DietPal—either dietitians design the
menu based upon the nutrient requirement and exchange tables
or they can retrieve and reuse preexisting menus from the Case
Base. From the exchange all owances of each food group (Figure
4), the dietitian will then be able to generate a suitable menu
based on the Malaysian Food Composition Table. Alternatively,
the dietitian can retrieve preexisting menus based upon the
nutrient requirement and the disease state of the patient. The
retrieved menu can be edited or altered by dietitians according
to the suitability of the patient. The output menu—either
manually-designed or retrieved from the Case Base—will be
stored in the Case Base for future use. Dietitians can design or
retrieve more than 1 menu for the patient. Figure 5 illustrates
an example of a menu plan generated using DietPal.

Exchange Table (Food)

Calaries

Food Group  Exchanges Cho ProteinFat

Cereals 12 180 |24 6 |so0

Fruits 2 30 |- —- 1120

Skimmed Milk 1 A T L

vegetables | free

\Lean Meat 2 i |14 L= |130

Fish 2 ot 14 2 70

oil 7 A 35 1315

Taotal 225 63 51 1640
Exchange Table (Meal)
Food Group  Exchanges BF MT E AT B S
Cereals 1z 3 2 0 BF |Breakfast
Fruits 2 [z 1 1 o [T
Skimmed Milk |1 0 i 0 L |Lunch
‘“egetables free AT fte""“:":""
| - | . . 1 2.3
Lean Meat _E _ ] . ] 2 ] _ a ] B
ol 17 | & | B = 1 2 0
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Figure5. An example of menu/diet plan for 1600 kcal/day designed by using DietPal. Cho refers to carbohydrate and Pro refersto protein

Medical professionals of health centers in rural areas where
there are no designated qualified dietitians will find the
preexisting menus useful for advising patients with certain
disease problems. The menu designed is only suitable for

Suggestion Menu

Food Detail
|F|:u:u:| |Measurement Ku:al| Chc:| Pro Fat
Breakfast
1 |Milk, powder, skim 1.5 table spoon heap 42 £.83 3 0.3
2 |Bread, white jarj.l'fxclea[.l_;ﬂgém] 29z &0 11,2 1.2
3 |Margarine 1.5 tea spoon level 2] 0.15 0,15 i
Total 403 66,95 14,35
Lunch
i |Rice, cooked 1.5 cup 195 45 3.6 015
2 |Mackerel, Spanish 1 piece F0 il 14 1.6
3 |Apple Red 1 whole 64 15 0.3 0.5
4 |0il, palm olein 1.5 tea spoon heap 87,5 0 0 755
Total 396.5 &0 17.9 2.75
Afternoon Tea
1 |Milk, powder, skim 2 table spoon heap 56 .1 4 0.4
2 [Biscuit, cream crackers 9 Pieces(square, LyWxT, 122 22,5 2.7 2.9
ExuEx0.2cm)
Total 153 318 6.7 4,3
Dinner
1 [Rice, cooked 2 cup 2E0 &0 4,8 oz
2 |Henn Egg, Whole 2 whale 168 1 14 iz
3 |Papaya 1 clice 74 15 2.2 0.2
4 |0il, palm olein 2 tea spoon heap 20 0 0 10
Tatal

Total{Cverall)

described.

nonvegetarians, as vegetarianism is not prominent within the
Malaysian society.
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The functionalities of DietPal are distributed to a number of
different level sof menus (pages) asillustrated in Figure 6, which
correspond to the menu-suggestion activities previously
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Figure 6. Multiple levels of menusin DietPal
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Table 8. Results of the post evaluation among 10 dietitians from the National University of Malaysia Hospital

Category Ratings by 10 Dietitians*
Rl R2 R3 R4 R5 R6 R7 R8 R9 RI10 Average

1. System usability

Personal data 4 5 2 3 4 4 5 4 3 5 39
Consultation 3 5 3 3 4 4 5 4 4 5 4.0
Biochemica 3 5 2 4 4 4 3 4 4 5 38
Medical history 3 2 2 4 4 4 4 4 4 5 3.6
Family medical history 4 5 2 3 4 4 4 4 4 3.8
Current medication 4 5 3 3 4 3 3 4 4 5 3.8
Dietary recal 3 5 3 2 4 4 2 5 3 4 35
Nutrient/Energy requirements 4 5 3 4 4 5 5 5 4 5 44
Exchange table by foods 4 5 3 3 4 5 5 5 4 5 4.3
Exchange table by meals 4 5 3 3 4 4 5 4 4 5 41
Menu suggestion 2 5 2 - 4 3 3 4 4 5 3.6
Aver age of system's usability 39
2. Organization of modules 4 5 3 - 4 3 4 5 2 5 39
3. System efficiency 3 5 2 3 4 5 4 5 3 5 39
4. System'’s accuracy 4 2 3 3 4 5 4 4 3 5 3.7
5. Satisfy user's requirement 4 5 3 4 4 5 4 4 4 5 4.2

" Rati ngsscale: 1= strongly disagree/strongly dissatisfied; 2 = disagree/unsatisfied; 3 = average; 4 = satisfied/agree; 5 = strongly agree/strongly satisfied

Post-evaluation

A preliminary evaluation has been conducted among 10
dietitians who are directly involved in the management of
patients from the Nationa University of MalaysiaHospital and
who used the system. The result of thisevaluation isillustrated
in Table 8, where scde = 1 represents strongly
disagree/unsatisfied and scale = 5 represents strongly
agree/satisfied. The categories used during evaluation were
derived from [19- 21].

Resultsfrom Table 8 show that the system scores above average
for al the categories evaluated, with satisfy user's requirement
scoring the highest marks. These resultsindicate that on average
dietitians are satisfied with the overall capability of the system
to generate and manage dietary menus.

Discussion

The adoption of Internet- or Web-based technology in
health-related applicationsis still lagging well behind adoption
inother fields[22]. It isexpected that if communicationsthrough
the Internet and the World Wide Web are looked into serioudly,
the efficiency of delivering health care and services could be
increased [23].

DietPd is a dietary menu generation and management system
for patients, with simple intelligent capabilities to design and
generate suitable diet plans and menus based upon the patient's
energy requirement. Comparing this system with other similar
Web-based systems—such as the Menu Planner developed by

http://www.jmir.org/2004/1/e4/

the National Health, Lung and Blood Institute (NHLBI) [6]; the
Nutrition Analysis Tool (NAT) [7], a public service system
provided by the Food Science and Human Nutrition Department
at the University of Illinois; and DietSite.com [8], provided by
Dietsite.com Inc—the system exhibits a few distinguishing
features:

- capacity to store and retrieve historical data related to a
patient, which can be used to assessthe patient's compliance
to the dietary regime

- retrieval of preexisting menusthat suit the requirements of
an existing patient

«  capacity tomonitor the progress of each patient based upon
the menu suggested

More rigorous testing and evaluation of the system is currently
ongoing. Based on the preliminary experiences reported here,
we think that it has the potential to provide the following
significant contributions:

« Assist in enhancing the quality of health services and
improving the outreach in urban and, particularly, rural
areas with minimal costs.

« Providestandardsfor healthy menusfor patients. Hospitals
and clinics in rural areas in particular, therefore, will be
able to access an up-to-date database specifying the needs
of certain patients.

- Optimizetime spent by dietitiansto cal culate nutrient intake
and energy requirements, and to generate exchange tables
and menus. Thus, dietitians will have more time to deliver
nutrition education to patients. A cost-effectiveness study
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on the usage of the system among dietitians or health CAMPER [11], our approach differs from those two in the

professionals will be conducted. following aspects:
Our ongoing work includes applying artificial-intelligence « We will consider the 4 major diseases (diabetes,
techniques to intelligently generate suitable menus for patients hyperlipidaemia, obesity, and hypertension) in generating
with certain diseases such as diabetes, hyperlipidaemia, obesity, the required diet plans or menus.
and hypertension. We are exploring the case-based reasoning « AsMalaysiaisamultiracia country (eg, Malay, Chinese,
technique, where a new problem is solved by finding similar Indian), we need to consider menus according to the
past cases, and reusing them in the new problem situation [24]. respective ethnicities.

Although such a technique has been used in CAMP [12] and - We will consider the patient's dietary recall as well as the
patient's dietary exchangesin providing suitable menus.
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