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An Appraisal Of Food Serving Characteristics Among
Patients With Type 2 Diabetes Mellitus Attending
A Tertiary Care Diabetes Facility In Sri Lanka
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Materials and Methods: A cross sectional survey was performed Contact information:
at a tertiary care diabetes facility in Sri Lanka.
Starch, fruits, vegetables, meat or alternative, pulses, dairy and added

sugar consumption was assessed according to standard methods using
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Results: One hundred and twenty three randomly selected adult
type 2 diabetic patients were studied. Forty six percent of participants
exceeded the national recommendation of 4.5 to 9 servings of starch
per day for patients with diabetes. Mean daily consumption of starch
was 10.5 (median 10.2 IQR 4.7) servings. Only 26% and 45% of
participants consumed the recommended 2 servings of fruits and 3
servings of vegetables per day. Thirty three percent and 8% did not
consume any fruits or vegetables respectively. Dairy products were
consumed by 25% only. Added sugar was not used by 99% of partici-
pants. Portion size was smaller in females and with advancing age. The
mean proportions of total Carbohydrates, proteins and fats comprising
total energy intake were 68.1%, 11.5% and 20.2% respectively.

Discussion: Medical nutrition therapy in diabetes recommends a
mixed diet with carbohydrates from a variety of sources such as ce-
reals, fruits and vegetables. Although Sri Lankan patients with diabe-

tes consume less starch and more fruits and vegetables compared to Keywords
non-diabetic counterparts, a substantial proportion still fail to meet Type 2 diabetes mellitus,
the recommendations. Dietary survey, Portion sizes
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Background

Sri Lanka is a developing country with a population
of 21 million and a rapidly increasing burden of dia-
betes. The prevalence had increased from 2.5% in
1990 to 10.3% in 2008, with a projected prevalence
of 13.9% for the year 2025.[1, 2] The increase in pre-
valence is seen in both rural and urban areas [1, 2].
Sri Lanka has a high burden of non-communicable
diseases (NCD), and in 2005 the prevalence of hy-
pertension, diabetes and dysglycaemia was 20%,
14% and 20% respectively [3]. The mortality from
cardiovascular disease is recognized to be one of
the highest worldwide. Ischemic heart disease (IHD)
is the leading cause of death in Sri Lanka and ac
counts for 27.6 deaths per 100,000 people. Data
from 2004 to 2012 show a steady increase in hos-
pital mortality from IHD; in 2012 it accounted for
14.4% all hospital deaths [4].

The exact reason for this high mortality is unk-
nown but is probably contributed to by the cluste-
ring of cardiovascular risk factors. This epidemic of
NCDs is most likely associated with unhealthy eating
patterns of the community[5].

Rice is the principal staple of Sri Lankan diet and
other carbohydrates are consumed in lesser quan-
tities. A recent meta-analysis had evidence sugges-
ting that higher consumption of white rice (with a
high glycaemic index) may increase the incidence
of diabetes in Asian populations. [6] Amarasekera
et al reported the glycaemic control of diabetic
patients in Sri Lanka to be suboptimal in 2014 [7],
which is probably dependent on poor dietary prac-
tices.

The national [8] and international [9]recommen-
dations advocate the consumption of 6-11 servings
of carbohydrate per day for healthy individuals.
However, a recent study by Jayawardena found an
average starch consumption of 14.1 servings per
day among healthy Sri Lankan adults [10]. Although
there is limited data on the serving characteristics
of healthy Sri Lankans, no data is available for the
diabetic population.
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An appraisal of the serving characteristics of type
2 diabetic patients would be important in unders-
tanding current dietary practices and planning futu-
re strategies to improve Medical Nutrition Therapy
(MNT). The aim of this study was to find the average
number servings of the principal food categories of
starch, fruits, vegetables, pulses, meat or equivalent,
dairy and added sugar consumed by a group of
adult type 2 diabetic patients attending a tertiary
care diabetes facility.

Materials and Methods

This study performed between May and August
2014, recruited one hundred and twenty eight ran-
domly selected type 2 patients with diabetes, at-
tending the diabetes facility at Teaching Hospital,
Peradeniya, Sri Lanka. This diabetes facility caters to
over 2000 type 2 diabetes patients from a multi-
ethnic background and a sample size of 128 was
deemed adequate for the population. Patients were
recruited over 16 follow up clinic days by generating
8 random numbers for each clinic day. Five patients
declined to participate.

Patients registered at this clinic comprise those
who self refer themselves, those referred by the hos-
pital outpatients department, general practitioners
and by other regional hospitals. Thus the sample
can be considered representative. All patients upon
registration at the unit undergo at least one session
of routine nutritional counseling by a trained nurse
in diabetes.

Clinical criteria were used to determine whether
a patient was type 2 or type 1 as the serological
markers such as GAD antibodies are not routinely
performed due their prohibitive cost.

Ethical review for the study was obtained from the
Ethics review committee of the Faculty of Medicine,
university of Peradeniya. Inclusion criteria included
the presence of type 2 diabetes mellitus diagnosed
according to prevailing diagnostic criteria; for a du-
ration exceeding 6 months and having had routine
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formal nutrition counseling at the facility. Inability to
give consent due to Physical, verbal or intellectual
impairment was regarded as the exclusion criterion.
The patients were briefed regarding the study and
verbal consent was obtained and formally recorded.

Data collection

Two independent interviewers performed a 24-hour
dietary recall on the recruited patients. The data
was recorded onto a pre-printed format, which
allowed either weight of the portion or size of the
portion using the methods described below to be
entered. The gathered data from the 2 interviewers
were compared at the end of the day and if there
was any discrepancy the patient was re-interviewed
on another day. The patients were asked to recall
what they ate during the preceding 24-hours in
chronological order. The interviewers used common
household utensils such as plates of varying sizes,
bowls, cups, spoons and glasses to determine por-
tion sizes. These were available in a variety of sizes
for patients to go through and determine which
best reflected their portion size. In instances that
patients were able to recall weight of their portion,
this was recorded. Common foods such as rice and
curries were available within the interviewers room
and the patients were asked to serve their usual
portion size onto a plate and the weight of the
portion was recorded. This was then compared with
the portion size they had recalled using the com-
mon household utensils.

All the food recorded from the 24-hour dietary
recall were categorized under seven categories: (i)
cereals or equivalents (starchy food); (ii) vegetables;
(iii) fruits; (iv) meat or alternatives; (v) pulses; (vi)
diary; and (vii) added sugars.

Portion size determination

Data from the dietary recall was assigned to one
of the seven categories mentioned above. In cases
where the food were a mixture several food types,
they were disaggregated and the component in-
gredients assigned to one of the seven categories
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mentioned above. Similar method was used in a
previous survey on a similar cultural background
[10]. The weight of the food in grams divided by
the weight of one portion in grams; or the amount
in household measures (cup, spoon) divided by
amount of one portion depicted in household mea-
sure was used to determine the amount of portions
consumed in each food category. The number of
portions thus determined in each category was then
totaled and divided by the number of participants to
calculate the mean number of portions consumed
for a specific category.

Data analysis

The Student t test was used to test for the differen-
ces in mean age, obesity indices and dietary factors.
Median and interquartile range was used to assess
the number of servings consumed per day for each
food category. Linear regression was used to de-
termine the associations between food portion size
and demographic factors such as age, gender, level
of education and BMI. The data analysis was con-
ducted using the Statistical Package for the Social
Sciences (SPSS, version 20) for Windows. A p value
of 0.05 was used to determine any statistically sig-
nificant difference.

Results

One hundred and twenty three patients with type 2
diabetes were enrolled in the study following infor-
med consent. There were 43 (34.9%) male and 80
(65.1%) female participants. The mean age of the
males and females were 57.8 and 55.2 years respec-
tively. Ninety percent of the study population was
Singhalese with remaining 10% comprising Tamils
and Muslims. Majority (77%) had completed secon-
dary education and 2.3% had completed tertiary
education. The mean BMI of the males and females
were 24.39 kg/m? and 25.2 kg/m? respectively. The
socio-demographic profile of the study population
is shown in Table 1.
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Table 1. Demographic characteristics and BMI of the
sample of Diabetic patients.

Variable Mean or % Mean or %
Ethnicity

Sinhalese 90.7 % 875 %
Muslim 4.7 % 1.3 %
Tamil 4.7% 1.25 %
Education level

No Schooling 9.3 % 5 %
Primary 11.6 % 15 %
Secondary 76.7% 77.5%
Graduate 23 % 25 %

The estimated median daily portions of the seven
food categories from the 24-hour dietary recall ac-
cording to gender are tabulated in Table 2.

On average, type 2 diabetes patients in our sur-
vey consumed 10.5 (median 10.2, IQR 4.7) servings
of starch per day. Males and females consumed
11.8 (median 11.2, IQR 5.35) and 9.8 (median 9.6,
IQR 4.5) servings respectively. The difference was
statistically significant. (P<0.05) Although there is
no definite consensus on the quantity of recom-
mended servings of starch for patients with dia-
betes, local and international bodies still lay out
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recommendations to help patients plan their daily
meals. [11, 12]

Ninety eight percent of all diabetes patients
(99% of males and 96% of females) exceeded
the recommended 4.5 servings of starch per day.
Forty six percent (53% of males and 38% of fe-
males) exceeded 9 servings per day, and a quar-
ter of men consumed more than 14 servings of
starch per day.

The mean daily consumption of fruits and vegeta-
bles were 1.3 (median 1, IQR 2.0) and 2.8 (median
2.6, IQR 2.0) servings respectively, without a signi-
ficant difference between males and females. Only
26% of the participants (25% of males and 27% of
females) consumed the minimum recommendation
of 2 servings fruits per day and only 45% of the par-
ticipants consumed the minimum recommendation
of 3 servings of vegetables per day. At least 62% of
the study population consumed the recommended
2 servings of meat or alternative while consumption
of pulses meeting the recommended 2 servings was
only in 28% of the population. No dairy products
were consumed by 75% of the sample. Consump-
tion of added sugars were minimal with a mean
consumption of 0.1 servings per day.

Linear regression of the data showed significant
decrease in portion size with the female gender
(P<0.0017) and advancing age (P<0.0017). Although
a trend towards smaller portion size was noted with

Table 2. Median and Inter-quartile ranges (IQR) of different food groups (portions/d)

among the sample of diabetic patients.

Starch 10.2 4.7 1.3
Vegetables 2.6 2.0 2.6
Fruits 1.0 2.0 1.0
Meat or alternative 1.0 1.5 1.0
Pulses 0.6 1.3 1.0
Dairy products 0.3 0.2 0.3
Added sugar 0.0 0.0 0.0
4

| Females
IR Median 1R
54 9.7 4.5

2.3 2.6 1.9
2.0 1.0 2.0
2.0 1.0 1.5
1.7 0.3 1.1
0.2 0.3 0.3
0.0 0 0
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increasing levels of education., it failed to reach sta-
tistical significance (P=0.6) . Similarly, there was a
trend towards larger portions with increasing BMI,
however it too failed to reach statistical significance
(P=0.06).

In the current study, the mean proportions of
total Carbohydrates, proteins and fats comprising
total energy intake were 68.1%, 11.5% and 20.2%
respectively.

Discussion

Sri Lanka is a country with a rapidly expanding po-
pulation of diabetic patients and its prevalence has
grown exponentially over the last 2 decades [2]. At
present one in five adults are known to have either
diabetes or impaired glucose tolerance [1].

We performed this study among type 2 diabe-
tes patients attending a tertiary care facility to find
out the serving characteristics among them. Serving
characteristics of diabetic patients have not been
reported before in Sri Lanka and we believe it lays
down the foundation for a larger study.

The participants of this study were from semi-
urban and rural backgrounds. The mean age of the
participants was 56.5 years and the majority was
female (61.5%). Most of the participants (77%) had
completed secondary education.

Previous meta-analysis suggest a link between the
consumption of white rice and the incidence of type
2 diabetes mellitus [6]. Sri Lanka records growing
per capita rice consumption from 73kg in 1973 to
110Kg in 2008. Ninety percent of the rice consumed
locally is white [14]. A recent study by Jayawardena
et al reported a very high consumption of starch
among healthy Sri Lankan adults [10]. In this study,
70% of the study population exceeded the recom-
mended number of starch servings for a day for
healthy adults. In addition, the same study reported
a daily fruit and vegetable consumption amounting
to only 0.43 and 1.73 servings respectively. These
were well below the recommended daily fruit and
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vegetable consumption of 2 and 3 servings accor-
ding to national and international guidelines [8, 9].
The added sugar use was very high, amounting to
3.56 servings per day. The method used for portion
size estimation in this study was similar to the current
study making it appropriate to compare the data.

The endocrine society of Sri Lanka in their guide-
lines recommend 4.5 servings of starch for diabetic
adults intending to lose weight and 9 servings of
starch for those aiming at weight maintenance [11].
Similarly, 6-10 servings of starch is recommended
for patients with diabetes in the United States [15]
and 6-11 servings is recommended in the UK [12].
The lesser number of servings recommended for
Sri Lankan diabetic patients is in keeping with the
smaller build of the population.

Food intake is generally stated in grams of food
consumed but recommendations are stated as num-
bers of servings such as cups, slices and pieces [13].
However these measures are often not standardized
leading to greater ambiguity in quantifying food in-
take.

The average consumption of starch seems to be
lower in diabetic individuals compared to healthy
counterparts in Sri Lanka. Jayawardena et al in their
study found a daily mean starch consumption of
14.06 servings, but the diabetic individuals of our
study consumed only 10.5 servings on average.
However this still remains well above the recom-
mended intake and further counseling and other
behavioral interventions may be necessary to curtail
starch consumption. A comparison with the food
intakes of the healthy Sri Lankan individuals is made
to highlight the transition of food habits in diabetes;
as traditionally Sri Lankans consume large portions
of starch. We also highlight that there is a significant
difference in the number of starch servings among
diabetic males and females. The males consumed
11.8 servings daily compared 9.8 servings among
females. (P<0.05) This probably reflects the overall
absolute low consumption of food by females. Mo-
reover, the percentage of individuals who consu-
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med starch in excess of 14 servings per day had
decreased from 41.6% from the national study to
13% in our study.

However, 98 % of our study population still con-
sumed more than 4.5 servings and 46 % consumed
more than 9 servings of starch per day, the lower
and upper recommended levels of starch intake
respectively [8, 11]. The carbohydrate consumption
amounted to 68.1% of the total daily energy intake.
Fifty percent of carbohydrate was consumed as rice,
while pulses, vegetables, wheat-based products and
fruits contributed 44.7%.

This high intake of carbohydrate is perhaps in
keeping with the traditional serving habit of rice
staple amounting to 34 of the quantity of a meal.
We highlight that this practice may have negati-
ve conseguences on the control of diabetes in ge-
neral and in particular on the post-prandial blood
glucose. The American Diabetes Association (ADA)
also emphasizes portion control for weight loss and
maintenance in patients with diabetes.

At present there is not enough evidence to re-
commend one specific amount of carbohydrate
to all people with diabetes. The relevance of low
carbohydrate intake to good glycaemic control in
diabetes is not clear. However, the emphasis should
be on obtaining the carbohydrates from a variety of
sources such as fresh fruits, vegetables and whole
grain cereals and minimize same from sugars and
fats [16].

Widely accepted dietary guidelines recommend
at least 2 servings of fruits and 3 servings of ve-
getables daily for diabetic individuals [12, 15]. The
mean daily fruit and vegetable consumption in our
study was 1.3 and 2.8 servings respectively and the
combined fruit and vegetable consumption was 4.2
servings. The national survey among healthy Sri
Lankans [10] found fruit and vegetable consump-
tion to be 0.43 and 1.73 servings respectively with
a combined consumption of 2.16 servings. We ob-
served a considerable increase in the consumption
of both fruits and vegetables in our study compa-
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red to non-diabetic Sri Lankans. However only 26%
of the participants consumed the recommended 2
portions of fruits daily and 33% of did not consume
fruits. More favourably, 46% consumed the recom-
mended 3 servings of vegetables daily, and only 8%
did not consume vegetables. This perhaps reflects
a change in dietary practices as a result of health
education as fruits and vegetables are relatively wi-
dely available in Sri Lanka.

The mean daily consumption of meats and pul-
ses were 1.29 and 0.83 servings respectively with a
combined consumption of 2.1servings. We observe
a decrease in combined portion size of 2.78 from
the national survey [10] to 2.1 in our study. However
only 11% of both males and females consumed the
recommended 3-4 servings of meat or alternative
[11, 12, 15] per day. We observed that proteins con-
tributed 11.5% of the total daily energy intake of
diabetes compared against the recommended con-
tribution of 10-20% [17-19].

Although pulses are categorized under protein
sources, the main nutrient in pulses would be carbo-
hydrate. Therefore the mean daily consumption of
0.83 servings of pulses actually adds to the carbo-
hydrate intake. Data available from previous studies
is insufficient to make a recommendation on the
amount of protein intake in diabetes. [16]

Dairy products are considered a key element in
a diet and a rich source of calcium, vitamins and
proteins. The mean daily consumption of dairy pro-
ducts was 0.36 servings and 75% of participants
did not use dairy products. This is well below the
recommended 1 to 3 servings per day for diabetic
individuals [12, 15]. A comparison of Sri Lankan, UK
and American recommendations for food consump-
tion for diabetic individuals against the average por-
tion sizes of the food consumed in the present study
is given in table 3.

We found a mean BMI of 24.4 kg/m? (SD 3.8)
and 25.1 kg/m? (SD3.9) among male and female
participants respectively. Katulanda et al also re-
ported a mean BMI of 23.8 kg/m? (+-4.06) in dia-
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Table 3. Comparison of the average food intake of Diabetic patients with national and international re-

ﬁendatons----
Starch 6-10 6-11 10.2
Fruits 2-4 2-4 2=3 1.0
Vegetables 3-4 3-5 3-5 2.6
Meat and pulses 4-7 4-6 3 1.0
Dairy 2 2-3 1-3 0.3
Added sugars Limit Never/rare - 0.0

betic patients and BMI of 21.7 kg/m? in healthy
adults in 2 nationwide surveys [1, 20]. The overall
prevalence of over-weight and diabetes among Sri
Lankans is 25.8% and 9.2% respectively using the
Asian cut off values [20]. We observed a much hig-
her prevalence of 43% and 23% of over-weight
and obesity among our participants. Horikawa et
al reported mean BMI of 22.9 kg/m? in Japanese
diabetic patients [21] and the mean BMI was much
higher in western diabetic patients [22]. The higher
percentage of over-weight and obese patients in
our study probably reflects poor dietary practices in
the adult population in general and the subsequent
higher incidence of diabetes in the community. It
also emphasizes the need for better health educa-
tion measures.

We clarified that our study patients consumed a
high-carbohydrate, low-fat diet. The use of fruits,
vegetables and meat or alterative was adequate but
use of dairy products was minimal. Consumption of
starches was significantly higher in males, but the
consumption of the remaining 6 food categories
was similar among the males and females. We note
a positive trend towards smaller starch portions and
an almost complete abstinence from added sugar
in the present study. The current sample of pa-
tients consumed more fruits vegetables compared
to healthy adults.

© Under License of Creative Commons Attribution 3.0 License

Linear regression of the data showed a statisti-
cally significant decrease of portion size with fe-
male gender and advancing age. A non-significant
increase of portion size was noted with increasing
BMI. The portion sizes of carbohydrates were sma-
ller in those with secondary and tertiary education.
Generally the energy intakes and portions sizes of
males are higher compared to females [23, 24]. In
developed countries energy intake is inversely as-
sociated with education levels [25]. In Sri Lanka
too, Jayawardena et al demonstrated that energy
intake is less in those with university education [24].
Although a non-significant tendency towards larger
portion sizes was seen with rising BMI, there are
other studies that demonstrated portion size is not
associated with BMI [26]. Similarly, Horikawa et al
demonstrated that energy intake among adult dia-
betic Japanese patients was not dependent on age
or sex [21]. However, this study was not adequately
powered to detect these associations and future
studies should assess the associations between por-
tion size, energy intake and demographic and dia-
betes related variables.

Limitations

Limitations of this study include the relatively small
sample size of 123 patients from a single site and
the use of a single 24-hour recall to assess the die-
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tary habits. The inclusion of patients with advan-
cing age may have had an adverse effect on recall.
A selection bias may have been introduced in the
selection process due to exclusion of patients who
were unable to give consent. However, we believe
this data is valuable as none is available at present,
and large-scale studies would help to define these
parameters better. This study was confined to the
estimation serving sizes of the seven food categories
among type 2 diabetic individuals. Further analysis
of the data to characterize the energy intakes, con-
tribution of carbohydrates, proteins and fat to the
daily energy consumption in detail would help to
characterize the food habits better.

Conclusion

Medical nutrition therapy in diabetes recommends a
mixed diet and carbohydrates from a variety of sou-
rces such as cereals, fruits and vegetables. Portion
restriction in diabetes is recommended for those
who are obese or over weight. In the current sam-
ple, majority of diabetic patients still consume more
than the recommended amount of starch servings
per day. Expression of portion size as multiples of
servings is a practical way of translating medical
nutrition therapy to everyday eating habits of pa-
tients, as a large portion of the study sample failed
to meet the dietary recommendations, a larger na-
tionwide survey is strongly recommended to assess
these practices in detail.
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