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Mapping Portuguese Research on
Respiratory Diseases in Primary
Care: A systematic review

Dear  Editor,

Investment  in respiratory  disease  research  (RD)  in pri-
mary  care  in  Portugal  is  needed  to  assess  the  size  of
the  problem  and  to  develop  appropriate  clinical  strategies
to  deal  with  it.  The  research  agenda  presented  in 2013
in  the  National  Health  Plan  and National  Health  Program
Priorities1 lists a set  of  research  needs  in Primary  Care.  A
Delphi  study  was  published  in 2016  in which consensus  on
national  research  priorities  in respiratory  diseases  in pri-
mary  care  was  achieved.2 However,  there  is little  systematic
knowledge  of published  research  on  respiratory  diseases  in
primary  care  in Portugal.

We  conducted  a study  to  identify  and  characterise  the
studies  on  respiratory  diseases  carried  out  in Primary  Care  in
Portugal  over  a decade.  We  assessed  the issues  addressed,
the  methodologies  used,  the scope  and  dimensions  of  the
studies  and  the impact  of  research.

Between  October  and December  2015  we  searched
the  Medline,  Google  Scholar,  SciELO  databases,  the Index
of  Portuguese  Medical  Journals,  the  ‘grey  literature’  for
proceedings  of  family  medicine  scientific  meetings  held
between  2010  and  2015,  and  university  repositories  of theses
and  publications.  We  used the National  Library  of  Medicine
MeSH  terms  ‘asthma’ ‘COPD’ ‘respiratory  diseases’ ‘res-
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Figure  1  PRISMA  (Preferred  Reporting  Items  for  Systematic  Reviews  and  Meta-Analyses)  study  selection  process  for  the  systematic
review examining  Portuguese  Research  on Respiratory  Diseases  in  Primary  Care.

piratory’ ‘pneumonia’,  ‘respiratory  infections’  ‘sinusitis’,
‘rhinitis’ and  ‘primary  care’  and  ‘Portugal’.  We  included
studies  published  between  2005  and 2015,  in  Portuguese  or
English,  with  at least  one  Portuguese  author  from  Primary
Care,  or  studies  whose  participants  were  Portuguese  and
recruited  from  Primary  Care  (Fig.  1).

A total  of  235 studies  were  analysed,  of which  67  were
studies  published  at  a  national  or  international  level  and 168
were  studies  presented  at conferences.  The  complete  list  of
studies  identified  is  available  from  the authors.

We  found  35  studies  (52%) published  in national  journals,
20  (30%)  in international  journals,  and  12  (18%) academic
theses  (ten  master’s  degrees,  one  post-graduate  and  one
doctorate),  which  were  unpublished.

While  90%  of  all  publications  in international  journals
were  cited  at  least  once,  only 40%  of  the national  publi-
cations  were  cited.  Only  one  of  12  theses  was  cited.

The  most  common  methods  used  were cross  sectional
studies  and  literature  reviews,  both  at a national  level and
international  level.  The  other  types  of  study  methods  were
similarly  distributed.  At  national  conferences,  reviews  were
more  common  (n  =  66)  than  cross-sectional  studies  (n  =  43)
or  case  reports  (n = 33).

Asthma,  allergic  rhinitis,  smoking,  and COPD  were  the
topics  most often  studied.  (Table  1)  Studies  of  asthma  and
allergic  rhinitis  produced  25  publications  including  15  cross-
sectional  studies,  3 review  articles,  2 validation  studies,
1  retrospective  study,  2  prospective  studies,  1  report  and
1  quasi-experimental  study.  COPD  was  the subject  of  13
publications,  including  7  cross-sectional  studies,  3 reviews,
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Table  1  Publications  by  subject  and  method  in primary  care  respiratory  disease  research  in Portugal,  2005---2015.

Asthma  and
allergic
rhinitis

Chronic
obstructive
pulmonary
disease

Smoking  Influenza  Other
respiratory
infections

Immunisation  Lung  cancer

Retrospective  1 1  1 1
Cross sectional  15  7  10  4  1  2
Prospective 2
Quasi-experimental  1 1
Review  3 3  2  2  1
Validation 3 1  1
Case  report 1  1
Technical report 1

Total  25  12  13  4  5  4 2

one  validation  study,  one  experimental  study  and one  quasi-
experimental  study. Smoking  was  studied  in 13  publications.
There  were  4 studies  of  influenza,  4  on  immunisation,  and
two  on  lung  cancer.

Most  published  studies  of  respiratory  research  from
primary  care  in Portugal  are  observational,  using  question-
naires  or  conducted  by  consulting  clinical  records.  Despite
their  biases,  they  are useful  in planning  health  care, because
they  help  determine  the prevalence  of different  risk  factors
in  the  population.

One  experimental  study3 and  one quasi-experimental
study4 were  found  among  the  63 studies  identified.  There
are  fewer  experimental  studies  in Primary  Care  because  of
the  difficulties  in controlling  variables  related  to  the phe-
nomenon  under  study.

Few  longitudinal  or  cohort  studies  were  identified,
although  a  characteristic  of Primary  Care  is  continuous
follow-up  of patients  throughout  their  lives.  Investment  in
this  type  of study  may  provide  data  on  the  evolution  of  RD
in  Portugal.

Asthma  was  the subject  most  often  studied.  Studies
focused  on  prevalence,  characterisation  of  patients,  qual-
ity  of  life,  and  control  of  the disease.  Some  studies
suggest  that  there  is  under-diagnosis  of  asthma  in the Por-
tuguese  population.  Improvements  in diagnostic  methods
are  required  along  with  dissemination  of  diagnostic  crite-
ria  among  health  professionals  so that  effective  treatment
can  be  implemented  to control  the disease  and  to improve
quality  of  life.  Simple  tools  like the CARAT  questionnaire
can  assess  control  of  allergic  rhinitis  and asthma.  Further
research  in  primary  care  may  demonstrate  its  efficacy  and
effectiveness.

Smoking  was  addressed  in 13  publications.  Despite  the
implementation  of anti-smoking  laws,  campaigns  to  prevent
smoking,  and  the  reduction  in smoking  that  has occurred
over the  last  decades,  Portugal  still  has  a  high  consumption
of  tobacco.  The  data  obtained  in  recent  research  sug-
gest  the  need  to  strengthen  the anti-smoking  law.  There
is  a  need  as  well  for greater  effectiveness  in preven-
tive  measures,  particularly  among  adolescents  and  young
women.  Education  and  prevention  of smoking  among  medi-

cal  students  and  other  health  professionals  are required
to  enhance  their  efforts  in smoking  cessation  among  their
patients.

Prevalence  studies  of  COPD  indicate  probable  under-
diagnosis  in clinical  practice.  Quality  of  life  among  COPD
patients  was  also  studied.  Anxiety  and  depression  are
prevalent  in these  patients,  regardless  of  the stage  of
COPD.  Attention  to  mental  health  can promote  psychological
improvement  among  these  patients.

It  is  hoped  that  this  study  will  contribute  to  improve-
ment  in clinical  practice.  The  map  of  studies  published  in
the  last  ten years  can  contribute  to  the development  of new
research  questions  and  methodological  designs  appropriate
for  Portugal.
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profissionais de farmácia dos Açores. Rev  Port Med  Geral Fam.
2015;31:14---22.

22. McDonnell J,  de Sousa JC, Baxter N,  Pinnock H, Roman-
Rodriguez M, van der Molen T, et al.  Building capacity to improve
respiratory care: the education strategy of the International Pri-
mary Care Respiratory Group 2014---2020. NPJ Prim Care Respir
Med. 2014;24:14072.

23. Horne R, Price D,  Cleland J, Costa R, Covey D, Gruffydd-
Jones K,  et  al. Can asthma control be improved by
understanding the patient’s perspective? BMC Pulm Med.
2007;7:8.

24. Soares S, Costa I, Neves AL, Couto L.  Caracterização de uma
população com risco acrescido de DPOC. Rev Port Pneumol.
2010;16:237---52.

25. Rosendo I, Fonseca G, Guedes AR, Martins V. Caracterização
dos fumadores e factores que influenciam a motivação
para a cessação tabágica. Rev Port Pneumol. 2009;15:
783---802.

26. Ravara SB, Castelo-Branco M, Aguiar P, Calheiros JM. Compli-
ance and enforcement of  a partial smoking ban in Lisbon
taxis: an exploratory cross-sectional study. BMC Public Health.
2013;13:1---10.

27. Nogueira-Silva L,  Martins S, Cruz-Correia R, Azevedo L,  Morais-
Almeida M,  Bugalho-Almeida A, et  al. Control of  allergic rhinitis
and asthma test  --- a formal approach to the development of a
measuring tool. Respir Res. 2009;10:52.

28. Azevedo P, Correia de Sousa J, Bousquet J, Bugalho-Almeida A,
Del Giacco SR, Demoly P, et al.  Control of  Allergic Rhinitis and
Asthma Test (CARAT): dissemination and applications in primary
care. Prim Care Respir J.  2013;22:112---6.

29. Sales ARG [Tese de Mestrado] Controlo da Asma em Pacientes
Acompanhados nos Cuidados de Saúde Primários. Estudo
Transversal no Distrito de Bragança.  Universidade de Santiago
de Compostela; 2010.

http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0460
dx.doi.org/10.1186/s12875-016-0512-1
dx.doi.org/10.1186/s12875-016-0512-1
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0470
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0475
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0480
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0485
dx.doi.org/10.1186/s12875-016-0512-1
dx.doi.org/10.1186/s12875-016-0512-1
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0495
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0500
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0505
https://www.nlm.nih.gov/mesh/introduction.html
https://www.nlm.nih.gov/mesh/introduction.html
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0515
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0520
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0525
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0530
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0535
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0540
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0545
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0550
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0555
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0560
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0565
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0570
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0575
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0580
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0585
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0590
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0595
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0600
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0605
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0610
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0615
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620
http://refhub.elsevier.com/S2531-0437(19)30043-1/sbref0620


LETTERS  TO  THE  EDITOR  189

30. Marques A, Gabriel R,  Jacome C, Cruz J, Brooks D, Figueiredo
D. Development of  a family-based pulmonary rehabilitation pro-
gramme: an exploratory study. Disabil Rehabil. 2015;37:1340---6.

31. Borrego L, Fonseca J,  Pereira A, Pinto V,  Linhares D, Morais-
Almeida M.  Development process and cognitive testing of
CARATkids --- Control of  Allergic Rhinitis and Asthma Test for
children. BMC Pediatr. 2014;14:34.

32. Ferreira D, Pina A, Cruz AM, Figueiredo AR, Ferreira CP, Cabrita
JM, et al. DPOC na  população sob vigilância pela Rede Médi-
cos Sentinela de 2007 a 2009. Rev Port Med Geral Fam.
2012;28:250---9.

33. Nunes B, Machado A, Pechirra P, Falcão I,  Gonçalves P, Conde P,
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Factors associated with loss  to
follow-up in Tuberculosis treatment
in  the Huambo Province, Angola

Dear  Editor,

Loss  to follow-up  during treatment  is  considered  one  of the
obstacles  in the  fight  against  tuberculosis  (TB).1 Angola  is
among  the  top  thirty  countries  in  the  world  ranked  by  TB
burden  with  a  TB  treatment  coverage  of  51%  and a  success
rate  of  27%  for new  cases  and  28%  for previously  treated
cases.2

The  health  network  of Huambo  province,  in addition  to
hospitals,  centres  and health  posts,  includes  a  sanatorium
hospital,  eleven  outpatient  clinics  and  an Anti-Tuberculosis
Dispensary  (ATD)  ---  responsible  for  the  TB  outpatient  mana-
gement.

With  the  aim  of  identifying  the  factors  related  to  loss  to
follow-up  in  TB  treatment  in the  population  of  Huambo  we
designed  a  prospective  and  retrospective  study  in patients
followed  in the ATD  with  a  TB  diagnosis  between  October
2015  and  January  2016  (n = 353).

The  data collection  was  performed  using  a questionnaire
developed  for  this study  and  filled  out  at monthly  follow-
up  consultations  by  nursing  technicians  and researchers

in the TB field,  after  receiving  specific  training.  Patients
were  individually  questioned  in a closed  environment  on the
ATD  premises  to  maintain  privacy,  after  clarification  of  the
study  and  informed  consent.  End-of-treatment  results  were
obtained  from  the  clinical  records  of  the patients  in the  end
of  August  2016.  Loss  to  follow-up  was  considered  for  patients
who  started  treatment  but  did  not  complete  it.3

All  statistical  analysis  was  performed  using R  version
3.3.2.  A univariate  and  multivariate  logistic  regression  was
performed  with  the response  being  loss  to  follow-up  in TB
treatment.  For  the multivariate  analysis  the  complete  model
was  determined  starting  with  a  selection  of  variables  whose
p-value  was  <0.10  in the univariate  analysis,  and using  the
stepwise  regression  method  that minimizes  the AIC  (Akaike
Information  Criterion).  The  model  discrimination  ability  was
given  by  the  area  under  the ROC  curve.  The  significance  level
was  set  at 0.05.

The  study  was  authorized  by  the General  Directorate  of
the Sanitary  Hospital  of Huambo,  Angola  and  approved  by
the Ethics  Committee  of  the São  João  Hospital  Center  and
the Faculty  of  Medicine  of the University  of  Porto,  Portu-
gal.

Of  the 353  patients  who  started  treatment,  309  were
included  in the analysis,  with  no  age  limitation,  both  gen-
ders,  new  cases  as  well  pre-treated  cases.  The  44  patients
excluded  from  the  analysis  consisted  of 42 who  did  not  have
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