
Enferm Clin. 2020;30(S4):269---272

www.elsevier.es/enfermeriaclinica

Risk  factor  of  pulmonary  tuberculosis  among  people
with diabetes  mellitus  in Makassar�

Chyntia Destianya, Andi Zulkiflia,∗, Ridwan M. Thahab, Anwar Mallongic,
Ratna  Dwi Puji Astuti c

a Department  of  Epidemiology,  Faculty  of  Public  Health,  Hasanuddin  University,  Indonesia
b Department  of  Health  Promotion,  Faculty  of  Public  Health,  Hasanuddin  University,  Indonesia
c Department  of  Environmental  Health,  Faculty  of  Public  Health,  Hasanuddin  University,  Indonesia

Received  2  October  2019;  accepted  17  October  2019

KEYWORDS
Risk  factors;
Pulmonary
tuberculosis;
Diabetes  mellitus;
Smear  (+);
Case  control

Abstract
Objective:  This  this  study  aims  to  analyze  risk  factor  of  pulmonary  tuberculosis  smear  (+)  among
people with  diabetes  mellitus  in  Makassar.
Method:  This  is  a  case  control  design  study  implemented  in  5  public  health  center  in  Makas-
sar. With  a  sample  of  90  people  (45  cases  and  45  controls),  interviewed  with  a  questionnaire.
Bivariate  analysis  and  regression  model  were  performed  to  examined  potential  risk  factor  of
pulmonary  tuberculosis.
Result:  The  result  showed  that  significant  risk  factor  for  pulmonary  TB  were  income  level
(OR =  2.767,  95%  CI:  1.076---7.200,  p  =  0.019),  nutritional  status/BMI  (OR  =  5.500,  95%  CI:
2.038---15.088,  p  =  0.000),  smoking  (OR  =  2.736,  95%  CI:  1.070---7.064,  p  =  0.019),  meanwhile  edu-
cational level  are  not  risk  factors  of  pulmonary  TB  (OR  =  1.450,  95%  CI:  0.571---3.694,  p  =  0.310).
Conclusion:  Pulmonary  TB  control  efforts  are  suggested  not  only  to  focus  on  curative  aspects,
but also  through  promotive  and  preventive  aspects,  especially  to  prevent  people  with  DM  from
having risk  factors  such  as  duration  of  DM  >  5  years,  contact  history,  low  nutritional  status,

smoking habits  and  income  level.
© 2020  Elsevier  España,  S.L.U.  All  rights  reserved.
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urrently  the  number  of  people  with  diabetes  mellitus  (DM)
lobally  is  estimated  at  285  million  people,  and  that  num-
er  will  continue  to  increase  to  at  least  438  million  by  2030.

n  Indonesia  at  2030,  it  is  estimated  that  the  number  of  DM
atients  will  reach  21.3  million  people.1 One  disease  that
ften  occurs  in  people  with  DM  is  pulmonary  tuberculosis
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pulmonary  TB).  Diabetes  mellitus  causing  immunity  become
eak  so  that  person  could  potentially  getting  pulmonary

uberculosis.2

The  Global  Report  on  Tuberculosis  Report  shows  that  in
015  there  were  10.4  million  TB  cases  worldwide  diagnosed
nd  an  estimated  1.4  million  deaths  from  TB.  The  mortality
ate  dropped  22%  between  2000  and  2015,  but  tuberculo-
is  remains  the  10th  highest  cause  of  death  in  the  world  in
015.3,4

Tuberculosis  control  worsen  by  the  incidence  of  tuber-
ulosis  with  diabetes  mellitus  (TB-DM).  According  to  WHO5

iabetes  mellitus  (DM)  give  three  times  risk  of  someone
etting  TB  and  about  15%  of  TB  cases  globally  are  asso-
iated  with  DM.  Narasimhan’s  study  states  that  diabetes
ellitus  directly  damages  the  innate  and  adaptive  immune

esponse  so  that  it  accelerates  the  proliferation  of  tuber-
ulosis  thereby  increasing  the  risk  of  developing  pulmonary
uberculosis.6 Several  other  studies  have  shown  that  tuber-
ulosis  therapy  tends  to  fail  and  the  risk  of  death  is  high
n  those  who  have  pulmonary  tuberculosis  with  a  history  of
iabetes  mellitus.7

The  incidence  of  pulmonary  TB  in  patients  with  DM  is
nfluenced  by  several  risk  factors,  namely  individual  fac-
ors,  germ  factors,  and  environmental  factors.8 Individual
actors  are  education  level,  income  level,  nutritional  sta-
us  and  smoking  habits.  Research  conducted  by  Abdelbary  in
amaulipas  Mexico  showed  that  tuberculosis-diabetes  mel-
itus  sufferers  with  low  education  levels  (no  education  or
rimary  school)  had  a  risk  of  1.5  times  tuberculosis.9 Low
evels  of  education  have  an  influence  on  knowledge  about
lean,  healthy  and  other  preventive  behaviors  so  that  they
an  have  a  high  risk  of  tuberculosis.10

Malnutrition  is  generally  associated  with  diseases  and
nfections  such  as  digestive  disorders  and  malabsorption,
neumonia,  TB  and  HIV.  Malnutrition  increases  a  person’s
usceptibility  to  tuberculosis.11 The  study  of  Hapsari  shows
hat  there  is  a  relationship  between  malnutrition  and  tuber-
ulosis  in  people  with  diabetes  mellitus,  where  65%  of
B-DM  sufferers  have  poor  nutritional  status  with  BMI  <  18.5
nd  have  a  risk  of  17.889  times  exposed  to  pulmonary
uberculosis.12

The  cross-sectional  study  conducted  at  Balai  Paru
emarang  showed  that  smoking  habits  significantly  corre-
ated  with  the  incidence  of  pulmonary  tuberculosis.13 The
esults  of  this  study  are  also  supported  by  the  research
f  Chiang  which  showed  that  smoking  history  in  patients
ith  diabetes  mellitus  had  a  significant  relationship  with

he  incidence  of  tuberculosis  (p  =  0.001).14 Smoking  habits
ause  disruption  in  the  respiratory  tract  immunity  system
n  the  form  of  mucociliary  cleansing  and  damage  to  phago-
yte  cells  which  increases  the  susceptibility  of  pulmonary
uberculosis.15 The  purpose  of  this  study  was  to  determine
he  risk  associated  with  the  incidence  of  pulmonary  TB  in
M  patients  in  Makassar  City.

ethod
opulation  and  samples

he  population  were  patients  aged  ≥15  years  who  were  diag-
osed  with  or  not  suffering  from  BTA  (+)  pulmonary  TB  with  a
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istory  of  DM  recorded  in  the  TB  register  of  the  Kassi  Health
enter,  Bara-Baraya  Health  Center,  Jongaya  Health  Center,
aluku  Bodoa  Health  Center  and  Mamajang  Health  Center.
he  sample  consisted  of  a case  group  and  a  control  group
ith  a  total  of  90  samples  (45  cases  and  45  controls).  Case
as  all  patients  with  pulmonary  TB  with  AFB  (+)  with  a  his-

ory  of  DM  and  recorded  in  the  TB  register  of  health  center
n  2018.  Control  was  all  patients  with  pulmonary  TB  with
FB  (−)  with  a  history  of  DM  and  recorded  in  the  TB  register
f  the  health  center  in  the  same  period.  Selected  sample  is
one  by  purposive  sampling.

ata  analysis

ata  were  analyzed  quantitatively  using  STATA  12.  Univari-
te  analysis  was  performed  to  describe  the  characteristic
f  respondents  based  on  the  area  of  the  health  center,
ociodemographic  characteristics  and  research  variables.
ivariate  analysis  was  conducted  to  determine  the  relation-
hip  between  the  independent  variables  and  the  dependent
ariable.  Multivariate  analysis  was  conducted  to  find  out
hich  independent  variable  had  a greater  influence  on  the

ncidence  of  pulmonary  TB,  also  to  see  the  independent
ariables  related  to  the  dependent  variable  influenced  by
ther  variables.

esult

he  age  group,  the  highest  number  of  respondents  there
ere  45---54  years  age  groups,  cases  (37.78%)  and  controls

35.56).  According  to  the  sex  of  male  respondents,  the  high-
st  number  of  respondents  was  in  the  case  group  (62.22%)
nd  in  the  control  group  (68.89%).  Based  on  marital  sta-
us,  more  respondents  were  married,  both  in  the  case  group
97.78%)  and  the  control  group  (93.33%).  For  the  last  edu-
ation,  most  of  the  respondents  had  high  school/equivalent
ducation  in  the  case  group  (37.78%)  and  controls  (37.78%).
urthermore,  based  on  the  characteristics  of  the  work  most
f  them  do  not  work.  in  the  case  group  (53.33%)  and  control
55.56%).

Then,  the  lowest  level  of  education  is  found  in  the  case
roup  (44.44%)  compared  to  the  control  group  (35.56%).
t  the  low-income  level,  it  was  dominated  by  the  case
roup  (68.89%)  compared  to  the  control  group  (44.44%).  For
utritional  status,  the  respondents  who  had  the  lowest  nutri-
ional  status  were  most  in  the  case  group  (66.67%)  compared
o  the  control  group  (26.67%).  The  respondents  who  had  the
ost  smoking  habits  were  found  in  the  case  group  (57.78%)

ompared  to  the  control  group  (33.33%)  while  the  heavy
moker  category  was  the  most  in  the  case  group  (82.62%)
ompared  to  the  control  group  (20.00%).

Variable  nutritional  status  obtained  OR  =  5.500  (95%  CI:
.038---15.088),  with  the  lower  limit  and  upper  limit  (LL---UL)
alues  not  including  the  value  1.  This  means  that  nutritional
tatus  (OR  =  5.500)  is  a  risk  factor  that  is  statistically  signif-
cant  for  the  incidence  of  pulmonary  TB  in  DM  patients.  In
onclusion,  DM  patients  with  poor  nutritional  status  have  a

isk  of  suffering  from  pulmonary  TB  of  5.500  compared  to
M  patients  with  normal  nutritional  status.  Regarding  the
moking  habit  variable,  the  results  of  the  analysis  obtained
R  =  2.736  (95%  CI:  1.070---7.064),  with  the  lower  limit  and
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Table  1  Independent  variable  risk  distribution  against  the  incidence  of  pulmonary  TB  in  people  with  DM  in  Makassar.

Independent
variable

TB  pulmonary

Cases  Control  Total

n  =  45  %  n  =  45  %  OR  95%  CI

Education  level
Low  20  44.44  16  35.56  1.450  0.571---3.694
High 25  55.56  29  64.44

Income level
Low  31  68.89  20  44.44  2.767  1.076---7.200*
High 14  31.11  25  55.56

Nutritional  status
Low  30  66.67  12  26.67  5.500  2.038---15.088*
Normal 15  33.33  33  73.33

Smoking exposure
Yes  26  57.78  15  33.33  2.736  1.070---7.064*
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upper  limit  (LL---UL)  values  not  covering  the  value  1.  This
means  that  smoking  habits  (OR  =  2.736)  is  a  risk  factor  that
is  statistically  significant  for  the  incidence  of  pulmonary  TB
in  DM  patients.  In  conclusion,  DM  patients  who  smoke  have  a
risk  of  suffering  from  pulmonary  TB  of  2.736  times  compared
to  non-smokers  (Table  1).

The  level  of  education  cannot  be  included  in  the  multi-
variate  test  because  95%  CI  of  the  education  level  includes  a
value  of  1  meaning  that  it  is  not  a  significant  risk  factor.  The
results  of  the  multivariate  analysis  in  the  first  model  show
that  there  is  1  variable  that  has  a  value  of  p  >  0.05,  which
is  the  level  of  income  variable  so  that  it  is  retested  on  the
second  model.  The  results  in  the  second  model  show  that
the  most  influential  variable  is  nutritional  status  with  a  risk
of  7.823  times  (Table  2).

Discussion

The  level  of  income  shows  that  income  levels  are  signifi-
cantly  associated  with  the  incidence  of  pulmonary  TB  in  DM

patients  in  Makassar  City,  DM  patients  with  low  income  levels
(under  UMP)  have  a  risk  of  2.767  times  exposed  to  pulmonary
TB  compared  with  patients  with  high  income.  This  study  is
in  accordance  with  the  case  control  study  of  Hapsari  which

a
o
D

Table  2  Results  of  multivariate  analysis  of  the  incidence  of  pulm

Independent  variable  OR  

First  model
Level  income  1.082  

Nutrional status  7.651  

Smoking exposures  3.638  

Second model
Nutrional  status  7.823  

Smoking exposures  3.653  
66.67

howed  that  DM  patients  who  had  income  below  the  UMP
ad  a  risk  of  13.214  times  exposed  to  pulmonary  TB  com-
ared  to  DM  patients  who  had  income  above  UMP.12 The
bservational  study  conducted  by  Harso  shows  that  there
s  a  significant  relationship  between  DM  patients  who  have
ow  income  levels  and  the  incidence  of  pulmonary  TB.10

A  person’s  income  level  has  a  relationship  with  the  abil-
ty/purchasing  power  to  fulfill  diverse  and  nutritious  food
eeds.  By  consuming  various  and  nutritious  foods,  the  risk
f  being  exposed  to  the  disease  is  minimal.  In  develop-
ng  countries  DM  patients  generally  only  receive  outpatient
reatment  so  that  detection  of  comorbid  diseases  such  as  TB
s  difficult  to  detect.11 This  study  showed  that  DM  patients
ith  nutritional  status  had  a  risk  of  5.5  times  being  affected
y  pulmonary  TB  compared  with  DM  patients  with  normal
utritional  status.  This  is  in  line  with  the  research  of  Hapsari
hich  shows  that  there  is  a  relationship  between  malnu-

rition  and  tuberculosis  in  people  with  diabetes  mellitus,
here  65%  of  TB-DM  sufferers  have  poor  nutritional  status
ith  BMI  <  18.5  and  have  a  risk  of  17.889  lung  tuberculosis.12

he  cross-sectional  study  conducted  at  RSUP  Persahabatan

lso  showed  that  DM  patients  who  had  a  low  BMI  had  a  risk
f  15.92  times  being  exposed  to  TB  compared  to  those  with
M  who  had  a  normal  BMI.

onary  TB  in  Makassar.

95%  CI  p  value
(LL---UL)

0.306---3.824  0.902
1.946---30.084  0.004
0.996---13.278  0.051

2.080---29.424  0.002
1.002---13.317  0.050
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The  results  of  this  study  indicate  that  DM  patients  who
ave  a  smoking  habit  have  a  risk  of  2.736  times  being
xposed  to  pulmonary  TB  compared  to  non-smoking  DM
atients.  In  addition,  DM  patients  who  are  in  the  heavy
moker  group  (>15  cigarettes/day)  have  a  higher  risk  of
2  times  the  pulmonary  TB  affected  compared  to  light  smok-
rs  (≤15  cigarettes/day)  in  DM  patients.  The  results  of  this
tudy  are  in  line  with  several  studies,  namely,  cohort  studies
n  Taiwan  found  that  DM  patients  who  had  a  smoking  habit
ere  at  risk  2.58  times  exposed  to  pulmonary  tuberculosis
ompared  to  DM  patients  who  did  not  smoke.12 Dewi’s  study
xplained  that  the  relationship  of  smoking  to  pulmonary  TB
as  not  only  in  active  smokers  but  also  in  passive  smokers.
his  is  caused  by  toxic  substances  resulting  from  burning
igarettes  also  inhaled  by  passive  smoking  even  though  the
evels  of  exposure  are  not  the  same.  Cigarette  exposure  in
M  patients  presents  a  risk  of  2.80  times  exposed  to  pul-
onary  TB  smear  (+)  compared  to  DM  patients  who  are  not

xposed  to  cigarettes.  This  study  shows  that  there  is  no  sig-
ificant  relationship  between  the  level  of  education  of  DM
atients  with  the  incidence  of  pulmonary  TB  in  Makassar
ity.  This  research  is  in  line  with  the  research  conducted  by
oldhaber-Fiebert  and  the  case  control  study  conducted  by
apsari  et  al.  in  Surabaya  showed  that  there  was  no  signif-

cant  relationship  between  DM  patients  and  pulmonary  TB
ncidence.11

In  Mexico,  Abdelbary  stated  that  there  was  a  significant
elationship  between  TB-DM  patients  with  low  education
evels  (9-year  basic  education)  and  the  research  of  Dewi
n  Denpasar  indicating  that  education  is  a  risk  factor  the
ncidence  of  pulmonary  TB  in  DM  patients  (OR  =  6.96).9

he  difference  in  the  results  of  this  study  can  occur  because
he  proportion  of  higher  and  lower  education  levels  in  the
ase  group  and  the  control  group  is  almost  the  same.

onclusion

he  level  of  income,  nutritional  status,  and  smoking  habits
re  risk  factors  while  the  level  of  education  is  not  a  sig-
ificant  risk  factor  for  the  incidence  of  pulmonary  TB  in  DM
atients  in  Makassar  City.  Nutritional  status  is  the  most  influ-
ntial  risk  factor  for  the  incidence  of  pulmonary  TB.  Efforts
o  control  pulmonary  TB  are  suggested  not  only  to  focus  on

urative  aspects,  but  also  through  promotive  and  preventive
fforts,  especially  to  prevent  people  with  DM  from  having
isk  factors  such  as  low-income  levels,  low  nutritional  status
nd  smoking  habits.
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