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Abstract

Objective:  Hypoglycemia  can  cause  brain  disorders  and  also  the  death  of  patients.  Diabetes

Mellitus patients  who  came  to  the emergency  room  were  around  66.7%  with  hypoglycemia.  This

situation requires  early  prevention  so  as not  to  increase  the  number  of  patients  with  hypo-

glycemia.  Good  prevention  requires  factors  that  are sure  to  cause  hypoglycemia.  The  purpose

of this research  was  to  analyse  of  factors  (occupation,  education,  knowledge,  gender,  and  age)

on the  incidence  of  hypoglycemia  in diabetes  mellitus  (DM)  patients  in  the  Emergency  room

(ER).

Methods:  The  research  design  used  was  descriptive  analytic  with  a  cross-sectional  design.  The

population in this  study  were  patients  with  diabetes  mellitus  who  visit  the  emergency  room.

A sample  of  37  patients  was  recruited  by  consecutive  sampling  technique.  Data  analysis  was

performed by  Partial  Least  Squares-Structural  Equation  Modeling  (PLS-SEM)  test.

Results: The  result  shows  significant  effect  on  the  incidence  of  hypoglycemia  with  a  value  of

T =  3.844.  Characteristic  factors  of  the  occurrence  of  hypoglycemia  are  gender,  occupation,

knowledge, education,  and  age.

Conclusion:  It can be concluded  that  the  characteristics  of  DM subjects  have  a  significant

relationship  with  the  incidence  of  hypoglycemia  in patients  in the  ER.
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Introduction

Diabetes  Mellitus  (DM)  is  a disease  where  glucose  levels  in
the blood  are  high  because  the body  cannot  release  or  use
insulin  adequately.1 This  disease  can  affect  all ages  and
socio  economic  levels.2 Indonesia  is currently  ranked  fifth
in  the  world  as  the country  with  the  highest  number  of
cases  of  DM  up  2 ranks  from  2013.3 The  prevalence  of  dia-
betes  in Indonesia  is  occupied  by  the  East  Java  province
because  diabetes  is  the  top  10  most  diseases.  The  number
of  DM  patients  according  to Riskesdas  has  increased  from
2007  to  2013  amounting  to  330,512  patients.4 Tambaksari
sub-district  of  Surabaya  city  has a high  case  of  DM  in 2013
and  is  a  health  problem  because  it  has  a  DM  prevalence
rate  exceeding  East  Java prevalence  of  2.1%  and higher
than the  DM  prevalence  rate  in Indonesia  which  is  1.5%.5

Patients  with diabetes  mellitus  (DM)  are  known  to  cause
many  complications  which are  divided  into  two,  namely
acute  complications  and  chronic  complications.6 The  num-
ber  of  cases  and  complications  places  the case  of  DM  in the
third  highest  cause  of  death  in non-communicable  diseases
in  Indonesia  in 2016.7

DM  is  a  lifelong  disease  and cannot  be  cured,  but  blood
glucose  levels  can  be  controlled  in such  a  way  that it is
always  the  same  as  the  blood  glucose  level of a normal
person.  Blood  glucose  levels  that  are  uncontrolled  and not
handled  properly  can  lead  to  various  complications.8 Hypo-
glycemia  is  a  clinical  condition  that  occurs  due  to  a decrease
in  blood  glucose  levels  below  the normal  range,  there  are
adverse  effects  of  hypoglycemia  if not  immediately  han-
dled  appropriately,  will  cause  brain  nerve  function  disorders
which,  if  prolonged,  will  increase  morbidity  and mortality.9

The  results  of a  preliminary  study  conducted  at  the Emer-
gency  Room  of  Bhakti  Dharma  Husada  Hospital  Surabaya
found  that  patients  with  hypoglycemia  from  2012  to 2013
experienced  an increase  of 80%,  and from  15  DM  respon-
dents  who  came  to  the ER, 10  respondents  experienced
hypoglycemia.10

The  prevalence  of  hypoglycemia  is  quite  high,  approx-
imately  90%  of  patients  who  get  insulin  therapy  have
experienced  hypoglycemia.  Increased  prevalence  and  the
risk  of  severe  hypoglycemia  are closely  related  to  the ability
of  diabetics  to  manage  their disease.  The  development  of
hypoglycemia  in more  severe  conditions  can  be  prevented
by  increasing  the  ability  of  DM  patients  to  control  blood
glucose  levels,  early  detection  of  hypoglycemia,  and  appro-
priate  management  so that  more  severe  complications  can
be  prevented.11

Important  steps  that  need  to  be  implemented  so that
people  with  DM  can live  healthy  lives,  which  are  called  the
four  pillars  of  DM control  (Education,  Meal  Arrangement,
Sports/exercise,  Medication:  tablets  or  insulin).12 If  the DM
patient  does  not implement  the four  pillars  of  DM  control,
the  patient  will  experience  complications.  DM  can  appear
acutely  or  arise suddenly  namely  hypoglycemia  and  diabetic
coma.  Prevention  of  acute  complications  in people  with  DM
by  controlling  blood  glucose  levels,  avoiding  foods with  high
sugar  content,  taking  medication  according  to  the doctor’s
instructions  (the  number  of doses  and the rules  taken  before

or  after  meals)  and by  doing  regular  exercise.13 This  condi-
tion  requires further  research  related  to  the analysis  of  the
incidence  of hypoglycemia  in  DM  patients  in  the emergency
room.

Method

The  research  design  used  was  analytic  with  a cross-sectional
design  to  analyze  factors  that  influence  the incidence  of
hypoglycemia.  The  population  in  this study  were  all  patients
who  visited  the Emergency  Room  of  regional  public  hos-
pital  Surabaya.  Samples  of  37  patients  were  recruited  by
consecutive  sampling  technique.  The  technique  is  done  by
determining  the time  of data  collection,  namely  2 months,
October  1 to  November  31,  2014.  Patients  have  recruited  cri-
teria:  (1)  Age  between  20---60  years,  (2)  Type  2  DM patients
who  consume  DM drugs  from  doctors  for  more  than  3  years,
(3)  awareness  of  patients  with  compos  mentis  after  receiv-
ing  treatment  at the  ER. Patients  who  fit  the criteria  will be
observed  and  given  short  questions  for  data  collection.

The  research  instrument  used was  an observation  sheet
developed  from  the  theory  of  type  2 diabetes.  The  obser-
vation  sheet  consisted  of  columns  in the  fields  of  age,
education,  occupation,  gender,  knowledge,  and  blood  sugar
levels.  Data  on  age,  sex,  education,  and  occupation  are
seen  from  the patient’s  identity  card  and  written  on
the  patient’s  medical  record.  Knowledge  of  patients  was
assessed  with  questionnaires  about  controlling  blood  glucose
levels, including  diet,  exercise  and  therapy obtained.  Blood
sugar  levels  were  assessed  by studying  the  results  of  the
tests  listed  on  the patient’s  records.

Multivariate  Statistical  Package  Data  analysis  was  carried
out  by  Partial  Least  Squares-Structural  Equation  Modeling
(PLS-SEM)  test  version  1  used for  main data  analysis.  The
level  of  statistical  significance  was  set  at p < 0.05.  Research
procedure  received  permission  from  the  research,  by  a let-
ter  dated  20  0/4610/436.7.11/201  5.

Results

The  results  of  data  collection  representing  the character-
istics  of  research  subjects  are  presented  on  Table  1.  The
subjects  of  the  study  showed  that  the patient’s  gender  was
mostly  male.  Age  of  the subjects  included  in the produc-
tive  age  were  more  than  60 years.  The  subject’s  education
is  almost  entirely  at the  high  school  level.  Their occupations
were  mostly  in the private  sector.  Their knowledge  of hypo-
glycemia  were  mostly  at a  lower  level.  Lastly,  most of  them
had  experienced  hypoglycemia.

The  results  of the structural  model  analysis  (Fig.  1) found
that  the coefficient  values  indicate  sex  of  the  patient  is  the
determining  factor  or  measuring  the biggest  characteristic
factor,  namely  3.417.  In  subsequent  sequences,  character-
istic  factors  are formed  by  employment  indicators  (1.322),
knowledge  (1.025),  education  (0.731),  and  age (0.091).
Laboratory  test  have  indicators  forming  or  measuring
the  results  of  Random  Blood  Glucose  (RBG).  There  is  a
significant  influence  on  the  characteristics  of  the RBG  level
with  t  value  3.844.
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Table  1  Data  characteristics  Patient  (N  =  37).

No  Characteristics  Patient

n  (%)

1  Gender

a. Man  24  (65)

b. Women  13  (35)

2 Age

a. 25---44  years  old 6  (16.2)

b. 45---59  years 2  (5.4)

c. ≥60  years  29  (78.4)

3 Education

a. High  school  23  (62)

b. Academy  4 (11)

c. Bachelor  10  (27)

4 Work

a. Private  18  (49)

b. Entrepreneur  9 (24)

c. Soldiers,  police,  civil  servants  10  (27)

5 Knowledge

a. Less  14  (38)

b. Is  being  12  (32)

c. Well  11  (30)

6 Event

a. Hypoglycemia  19  (51)

b. No  hypoglycemia  18  (49)

Discussion

The  results  showed  that  there  was  a  significant  relationship
between  the five  indicators  of  characteristics  with  the inci-
dence  of  hypoglycemia.  This  fact is  in  line  with  previous
research  which  showed  that  factors  affecting  the incidence
of  hypoglycemia  in patients  with  type  2 diabetes  mellitus
taking  insulin  are  sex,  age,  weight,  education  level,  occu-
pation,  knowledge,  insulin  dose  and  type of  insulin.14 This
study  only  tested  these five  indicators,  but  previous  stud-
ies  have  added  weight  and dose  of insulins.  Although  there
are  different  indicators,  in this study,  it is  known  that  these
indicators  affect  the  incidence  of  hypoglycemia  mostly.

The  biggest  indicator  is  gender,  where  this condition  is
in  accordance  with  the  previous  research  which  shows  that
there  is  a  relationship  between  gender  and  the incidence

of  hypoglycemia.15 The  characteristics  of  the results  of  this
study  are different  from  the  previous  research,  which  is
that  more  than  half  of these  studies  are men, but  previous
research  is  the opposite.  This  situation  does  not  oppose
the  previous  theory  which  states that  women  are more
likely  to  experience  hypoglycemia.  This  trend  is  due  to
a  decrease  in the  amount  of  estrogen  and progesterone
that  causes  increase  fat  deposits  and changes  in blood  lipid
profiles  that  can  reduce  sensitivity  to  the  workings  of insulin
in the muscles  and  liver.16 Although  gender  plays  a  role
in  the  incidence  of  hypoglycemia,  during  hypoglycemia,
neuroendocrine  activation  and sympathetic  nervous  system
responses  do  not  differ  in  healthy  men  and  women.17 This
situation  explains  that  the condition  of  hypoglycemia  has  an
effect  on  all  sexes,  especially  in someone  who  are  healthy.

The  next  big  indicator  in  relation  to  the  incidence  of
hypoglycemia  is  the  respondent’s  occupation.  This  condi-
tion  is  consistent  with  previous  studies  which  also  showed
that  work  can  affect  hypoglycemia.18 Previous  research  also
discussed  related  disease  conditions  to  the  work  under-
taken.  The  results  of  the  study  indicate  that  this  condition
is  equally  reciprocal,  namely,  work  affecting  hypoglycemia
and  hypoglycemia  affects  work.  The  condition  of  the  dis-
ease  or  hypoglycemia  affects  the work  or  vice  versa,  occurs
due  to  recurrent  hypoglycemia  conditions  or  severe  hypo-
glycemia.  Mild  and  rare  hypoglycemia  is  easily detected  and
managed  so  that  it rarely  impacts.19

The  next  influential  factor  is  knowledge.  This  situa-
tion  shows  that  knowledge  among  Diabetes  Mellitus  patient
about  controlling  blood  glucose  levels  affects  the behavior
patterns  of  patients  in responding  to  their  illness.  Knowledge
or  cognitive  is  a  very  important  domain  for the  forma-
tion  of  one’s  actions.20 A person’s  behavior  is  influenced  by
internal  factors,  namely:  Knowledge,  Attitude,  Perception,
Motivation,  Intelligence,  Emotion.  External  factors  consist
of  Family  Support,  Living  Environment,  Work  Environment,
Economic  Status,  Climate,  Human,  Culture,  Facilities.11

Family  support  is  one of  the most influential  factors.  Pre-
vious  research  shows  that  family  support  is  very  influential
on  the  behavior  of  DM  patients  to  adhere  to  the four pillars
of  DM  control  (Education,  Meal  Settings,  Exercise/Exercise,
Medication:  tablets  or  insulin).21 DM  patients  who  adhere
to  the  four pillars  of  DM  control  can  prevent  hypoglycemia.
Patients  who  adhere  to  the four pillars  of  DM  can  control  the
disease  as  indicated  to  have high  knowledge.  The  results  of
the  study  explained  that  the higher  level of  knowledge  of
people  with  diabetes  mellitus,  the  lower  is the risk  of DM

Occupation

Educat ion

Knowledge

Gender

Age

Laboratory Bloo d sugar

0.091

1.322

1.025

0.731

3.417

3.844 0.000Characteristics

Figure  1  Multivariate  statistical  test  results  about  factors  that  influence  the  incidence  of  hypoglycemia.
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patients  experiencing  hypoglycemia.  It is  also  found  that
there  is  the  possibility  of  people  to  have  diabetes  mellitus  in
spite  of  good  knowledge  about  controlling  glucose  levels  due
causing  hypoglycemia,  because  they  only knew  and  under-
stood  but  had  not implemented  well  the  early  treatment  of
hypoglycemia.

The  next  influencing  factor  that  is  almost  similar  to
knowledge  is  the education  of  the respondent.  This  condi-
tion  is  also in accordance  with  previous  studies  which
also  mention  the effect  of  education  on  the  incidence  of
hypoglycemia.14 According  to  previous  research,  education
status  has  an  effect  on the  utilization  of  health services
because  it  affects  awareness  and  knowledge  about  health.22

According  to  the research  done  taking into  educational  fac-
tor,  it  was  found  to  have  more  influence  on  knowledge  whose
effects  are  the  same  as  the factor  for  knowledge.  Education
not  only  affects  the  utilization  of  health  services  but  also
knowledge  in  general  in preventing,  handling,  and  utilizing
services.13

The  least  influencing  factor  that  affect  the incidence  of
hypoglycemia  is  the age  of  the respondent.  This  result  is
in  accordance  with  previous  research  which  also  states  that
age  is  very  influential  in  the incidence  of  hypoglycemia.14

This  study  shows  that  the majority  of elderly  people indi-
cate  a  decline  in  function  so it is slow in responding  to the
incidence  of  hypoglycemia.23 Slow  responding  hypoglycemia
patients  often  enter  the  emergency  unit  under  conditions  of
hypoglycemia.  This  situation  indicates  that  the treatment
modalities  and  the  frequency  and severity  of  hypoglycemia
vary  from  individual  to  individual.  So,  the best approach  is  an
explanation  of  the  situation  to  these  individuals.  This  inter-
vention  can  handle  the  effect  of  age on the incidence  of
hypoglycemia.

Characteristics  of  gender,  occupation,  knowledge,  edu-
cation,  and  age has a significant  relationship  to  the incidence
of  hypoglycemia  in  DM  patients  in the  emergency  room.  Gen-
der  is  the  dominant  factor  that  influence  the incidence  of
hypoglycemia  in DM  patients  in the  ER.  Men  have behaviors
that like  to eat  late  because  of their  busy  lives.

Conflict of interests

The  authors  declare  no  conflict  of interest.

Acknowledgements

I would  like  to  acknowledge  all of  respondents  for  their
cooperation  and  support,  thus  made  this  study  possible.

References

1.  Smeltzer SC, Bare BG, Hinkle JL, Cherver KH. Bruner and sud-

darths text book of  medical surgical nursing. 11th ed; 2010.

2. Potter PA, Perry AG. In: Yulianti D, Ester M, editors. Textbook of

fundamental nursing: concepts, processes, and practices. 7th

ed. Jakarta: Salemba Medika; 2010. p. 1---1152.

3. Riskesdas. Riset Kesehatan Dasar. Jakarta: Badan Penelitian

Dan Pengembangan Kesehatan Kementeriaan Kesehatan Repub-

lik Indonesia; 2013.

4. Kemenkes BL. Info DATIN: Situasi kesehatan jantung. Mari

menuju masa muda sehat hari tua nikmat tanpa PTM dengan

perilaku cerdik [Internet]. Jakarta: Pusat Data dan Informasi

Kemenkes RI; 2014. Available from: http://www.depkes.go.id/

download.php?file=download/pusdatin/infodatin/infodatin-

jantung.pdf

5. Lathifah NL. The relationship between duration disease and

glucose blood related to subjective compliance in diabetes mel-

litus. J Berk Epidemiol. 2017;5:231---9.

6. Perkeni PB. Consensus on the control and prevention of type 2

diabetes mellitus in Indonesia 2015. Perkeni. Jakarta: Perkeni;

2015.

7. Depkes RI. Kendalikan DBD Dengan PSN 3M Plus. kementerian

kesehatan Republik Indonesia; 2016.

8. Tandra H. Everything you need to know about diabetes: a com-

plete guide to getting to know and overcome diabetes quickly

and easily. 2nd ed. Jakarta: Gramedia pustaka utama; 2017. p.

1---306.

9. Shafiee G, Mohajeri-Tehrani M, Pajouhi M, Larijani B. The impor-

tance of hypoglycemia in diabetic patients. J Diabetes Metab

Disord. 2012.

10. Santoso CH. Relationship between knowledge level of  diabetes

mellitus patients about control of blood glucose levels with

hypoglycemia events. Universitas Gresik; 2015.

11. Kozier B, Erb G, Berman A, Snyder SJ. Fundamentals of nursing:

concepts, process and practice. New Jersey: Person Education

Inc.; 2012.

12. Kariadi SH. Diabetes? Who is afraid!! A complete guide to dia-

betics their families and medical professionals. 1st ed. Bandung:

Qanita; 2009. p. 1---168.

13. Rahayu E, Kamaluddin R,  Hapsari ED. Determinants of self-care

management in patients with type 2 diabetes mellitus. J  Keper-

awatan Soedirman. 2018;13:71---6.

14. Shufyani F,  Wahyuni FS, Armal K. Evaluation of  factors affecting

hypoglycemia in type 2 diabetes mellitus patients, vol. 7; 2017.

p. 12---9.

15. Lin Y-Y, Hsu C-W, Sheu WH-H, Chu S-J, Wu C-P, Tsai S-H.

Risk factors for recurrent hypoglycemia in hospitalized dia-

betic patients admitted for severe hypoglycemia. Yonsei Med

J [Internet]. 2010/03/29. 2010;51:367---74. Available from:

https://www.ncbi.nlm.nih.gov/pubmed/20376889
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