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Introduction
Diabetes mellitus and its complications have been becoming a 

serious public health problem and an important cause of morbidity, 
mortality and disability in the whole world. Data from a global study 
showed that the number of diabetics mellitus in 2011 around the 
world have reaching 366 million people. Data International Diabetes 
Federation [1] revealed, diabetes mellitus worldwide in 2012 reached 
371 million people. Whereas in 2013, the number of diabetes mellitus 
patients were 382 million people. If no action done, this number 
expected to increase to 592 million people by the 2035. One of ten 
adults exposed diabetes, and it is estimated that there are three new 
cases every ten seconds or almost ten million per year [2].

�e main types of diabetes are type 1 diabetes and type 2 diabetes. 
Type 1 diabetes occurs in puberty whereas type 2 diabetes occurs in 
adulthood. Type 2 diabetes is caused by insulin resistance together 
with insulin de�ciency, occurs in adulthood. Insulin is a hormone 
which produced by pancreatic beta cells. One of the main functions of 
insulin is to facilitate the uptake of glucose into the cell. �erefore, cells 
can undergo functional impairment if there is an interruption in the 
production and/or resistance to insulin [3].

Micro minerals that have a role to the occurrence of diabetes mellitus 
are chromium and zinc. Chromium as a cofactor can improve glucose 
metabolism by improving insulin action in moving glucose into the 
cells. Besides, chromium also increases number of insulin receptors and 
insulin sensitivity at the cellular level. �e safe and adequate daily intake 
of chromium in adult was considered to be in the range 50-200 µg.

Zinc is an essential micronutrient which has an important role in 
the functioning of hundreds of enzymes, in insulin metabolism and 
acts as an e�cient antioxidant. Zinc has close links in the pathogenesis 
of glucose intolerance and diabetes complications [4]. Zinc is an 
important structural component of insulin biosynthesis and necessary 
for structural and biosynthetic role in β-pancreatic cells which is a place 
to production insulin. �e recommended adequacy rate of zinc is 13 mg 
for men and 10 mg in women [5].

In Hajj General Hospital of Surabaya, patients with diabetes mellitus 
dominate every year in that hospital. As the data in 2013, which was 
taken from the hospital medical record, patients with diabetes mellitus 
get the �rst rank of the 20 types of disease diagnosis that identi�ed.

Until now, research on chromium and zinc level in patients with 
type 2 diabetes is still rarely done. Chromium and zinc de�ciency 
in food consumption may play an important role in the etiology of 
diabetes. �erefore researchers interested in conducting research about 
chromium and zinc levels, and to know nutrients consumption that 
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Informed consent and ethical clearance

�is study has obtained ethical clearance from the ethical committee 
of Public Health Faculty of Airlangga University. Any patients who are 
the subject of this study has been agreed to be the subject of study by 
completing a written informed consent form.

Data collection

Primary data including patient characteristics, consumption level, 
activity/exercise and Body Mass Index obtained by interview using a 
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Nutrition consumption rate and level of chromium and zinc

Here is the data distribution of respondents based on nutrition 
consumption and level of chromium and zinc.

Chromium: �e average of chromium consumption rate in type 
2 diabetes group was higher than in non-diabetes group. �e result of 
di�erences test using Independent Sample T-test showed that there are 
no di�erences of chromium intake between type 2 diabetes group and 
non-diabetes group (p<0.511) (Table 3).

Zinc: �e average of zinc consumption rate in type 2 diabetes group 
was lower than in non-diabetes group. Independent Sample T-test 
result indicated that there are no di�erences of zinc intake between 
both group (p<0.309) (Table 3).

Protein: �e average of protein consumption rate in type 2 diabetes 
group was lower than in non- diabetes group. �e result of di�erences 
test indicates that there are di�erences of protein consumption rate 
between type 2 diabetes group and non-diabetes group (p<0.034) 
(Table 3).

Vitamin C: Independent Sample T-test result showed that there 
are no di�erences of vitamin C intake between both group (p<0.727) 
(Table 3). Based on the data, it is known that the average of vitamin 
C consumption rate in type 2 diabetes group was lower than in non-
diabetes group.

Fiber: �e average of �ber consumption rate in type 2 diabetes 
group was higher than in non-diabetes group. Independent Sample 
T-test result showed that there are no di�erences of �ber intake between 
groups of type 2 diabetes and non-diabetes (p<0.735) (Table 3).

Serum chromium level: �e result of di�erences test using 
Independent Sample T-test result indicated that there are no di�erences 
of serum chromium level between type 2 diabetes and non-diabetes 
group (p<0.201) (Table 4). Based on the data, it is known that generally 
the average serum chromium level in type 2 diabetes group was lower 
than in non-diabetes group.

Serum zinc level: Generally the average serum zinc level in type 
2 diabetes groups was lower than in non-diabetes group. Independent 
Sample T-test result showed that there are no di�erences of zinc serum level 
between groups of type 2 diabetes and non-diabetes (p<0.431) (Table 4).

Discussion
Characteristics of Respondents

Age: �e majority of respondents in type 2 diabetes group were 
50 to 59 years old (Table 1). �is is in line with Ngaisyah [6] research 
result which indicates that 70.9% of diabetic patients aged over 50 years. 
Result of Riskesdas in 2013 [7] shows that the number of people with 
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Based on RDA, chromium in men aged less than 50 years are 35 mg/
day and aged ≥50 years are 30 mg/day.

Whereas in women aged less than 50 years is 25 mg/day and ≥50 
years are 20 mg/day. Data about chromium in Indonesia still very 
limited, as well as the list of food composition which contains chromium 
in it. �ese causes the researchers could not calculate chromium 
consumption rate in all foods which consumed by respondents, thus 
causing chromium consumption rate calculation results mostly less 
than adequacy.

Zinc: Research results showed that there was no di�erence of zinc 
consumption rate between type 2 diabetes and non-diabetes group. �is 
is in line with Marie et al. [13] research result. In her research showed 
that only 3.45% respondents of her research who su�er from type 2 
diabetes have zinc consumption rate that meets the RDA standard. 
As we know that animal protein is the main source of zinc. Generally, 
these foods are expensive, so its consumption rate tends to be limited 
compared to vegetable protein.

Protein: �e results of calculations on protein consumption rate 
of the respondents indicated that protein consumption rate of non-
diabetic group tends to be higher or better than type 2 diabetes group 
(Table 3). �is research does not di�erentiate between animal protein 
and vegetable proteins, because based on interviews about the pattern 
of consumption, vegetable protein such as tofu and tempeh is a source 
of protein that is o�en consumed by respondents because it price 
a�ordable.

Vitamin C: Most of vitamin C consumption rate of the respondents 
still less than RDA standard. �is is in line with Ngaisyah [6] result 
research, where in patients with type 2 diabetes and non-diabetes, 
73.9% respondents have less vitamin C consumption rate, still below 
RDA standard. �e main sources of vitamin C are fruits and vegetables. 
�ese results re�ect that fruit and vegetable consumption among 
respondents is still low.

Fiber: Recommendation of �ber intake for peoples with type 2 
diabetes same as for a normal person i.e. 20-35 g/day with emphasis on 
water soluble �ber. Fiber consumption rate of respondents in this study 
majority (53.3%) still in de�cit category (Table 4). As well as vitamin C, 
foodstu�s that contain lots of �ber are fruits and vegetables, which in 
this study have not been much consumed by respondents.

Serum level of chromium and zinc

Serum chromium level: In patients with type 2 diabetes who newly 
diagnosed diabetes, their chromium levels in the blood tend to decrease 
compared with those without diabetes, although not statistically 
signi�cant. Total chromium levels in the body diminish with age, 
decreased approximately 25% to 40% [11]. Increasing of age, reduction 
of chromium in the body is more susceptible compared younger age 
groups. As it is known that in this study majority of respondents aged 
over 40 years.

Serum zinc level: In people with diabetes, zinc levels in the blood 
start to decline, it is because many zinc in the body excreted through 
urine. As it is known that one of the symptoms of diabetes are urination 
frequently, so it is possible that a lot of zinc wasted from the body 
through urine.

Conclusion
1. Based on characteristic, average age of the respondents are

54.2 ± 7.7 years old, female (60.0%), completed high school

education/equivalent (53.3%), the level of income above the 
minimum wage (80.0%) and with a family history of disease 
diabetes mellitus (60.0%)

2. Physical activity of respondents mostly in lower categories
(80.0%) and majority Body Mass Index of respondents are
overweight (50.0%)

3. �ere are no signi�cant di�erence in chromium, zinc, vitamin
C and �ber consumption rate between type 2 diabetes and non-
diabetes group

4. �ere is a signi�cant di�erences of protein consumption rate
between type 2 diabetes and non- diabetes group

5. �ere are no di�erence of physical activity and Body Mass Index 
(BMI) between both group

6. �ere are no signi�cant di�erence of chromium and zinc serum 
between type 2 diabetes and non- diabetes group, but the
average of chromium and zinc serum in type 2 diabetes group
is lower than non-diabetic group
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