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ABSTRACT 
 
Objective. This study seeks to discover the level of knowledge and access to information and 
communication technologies of individuals with chronic noncommunicable disease and family 
caregivers in Colombia.  
 
Methodology. This was a national, cross-sectional descriptive study with a sample of 2432 
individuals with chronic noncommunicable disease and family caregivers located in different 
regions of Colombia, in whom we determined the level of knowledge and access to information and 
communication technologies.  
 
Results. In individuals with chronic noncommunicable disease and family caregivers low level of 
knowledge and insufficient access to information and communication technologies prevails.  
 
Conclusions. Information and communication technologies are significant tools in caring for 
individuals with chronic noncommunicable disease and in supporting family caregivers. Knowing 
their level of access and knowledge in the different regions of the country evidences a 
heterogeneous panorama that must be considered if the General System of Social Security in 
Health seeks to provide universal coverage.   
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RESUMEN 
 
Objetivo. Describir el nivel de conocimiento y acceso a las tecnologías de información y 
comunicación (TIC) que tienen las personas con enfermedad crónica no trasmisible (ECNT) y los 
cuidadores familiares en Colombia.  
 
Metodología. Estudio nacional descriptivo, transversal con una muestra de 2432 entre personas 
con ECNT y cuidadores familiares ubicados en diferentes regiones de Colombia, en quienes se 
determinó nivel de conocimiento y de acceso a las TIC.  
 
Resultados. En las personas con ECNT y los cuidadores familiares predomina un nivel de 
conocimiento bajo y un acceso insuficiente a las TIC.  
 
Conclusiones. Las TIC son herramientas significativas en el cuidado de las personas con ECNT y 
en el apoyo a cuidadores familiares. Conocer su nivel de acceso y conocimiento en las diferentes 
regiones del país, deja ver un panorama heterogéneo que debe ser tenido en cuenta si el Sistema 

General de Seguridad Social en Salud pretende dar una cobertura universal.  
  
 

INTRODUCTION 
 
It is well known that chronic noncommunicable disease (CNCD) is a public health 
problem in Colombia (1). Expert researchers have indicated that research in this 
field should be a priority (2). Having a CNCD generates an impact upon the lives of 
patients, their families, especially on those who fulfill the role of principal 
caregivers, professionals or formal caregivers, healthcare institutions, and on the 
General System of Social Security in Health (GSSSH, for the term in Spanish) (3). 
Several authors suggest exploring the use of information and communication 
technologies (ICTs) in caring for individuals with CNCD (4, 5, 6). Experiences are 
also reported of those who have successfully employed them in family caregivers 
of individuals with this condition (7, 8, 9). In Colombia, ICTs open the possibility of 
having greater communication with users of healthcare services to improve their 
information and with the generation of healthcare promotion strategies given that 
most workers from the Colombian healthcare sector show interest in their use to 
support the professional’s daily exercise (10). Hence, it has been suggested that 
institutions review how to modernize their service offer, especially in the field of 
virtual education and services that facilitate remote out-of-hospital follow up, 
seeking cost-effectiveness and greater impact on public health (10).  
 
Multiple and varied studies exist on the use of ICTs in healthcare in the world. We 
must recognize the possibilities these ICTs offer to connect continents to respond 
to the challenge of formation and development of different countries (11). Their 
strategic importance as a tool has been highlighted, without overlooking that 
access can generate effects on social gaps (12). Likewise, the potential benefits of 
ICTs are highlighted in healthcare with transformation of conventional offers, as 
long as access is guaranteed to information inter-institutionally and ethical-legal 
aspects are addressed so that necessary and adequate conditions are achieved 
for their use (13). The impact of ICTs in administration has also been documented, 
which depends on the training and effectiveness of the human resource and on its 
ideological guidance, which is convenient to make explicit (14). Added to its benefits 
are knowledge and contribution to the economic and social development they can 
generate (15). However, it is urgently necessary to revise user expectations and 
operation of services to integrate the wellbeing, economic, and clinical information 
to respond user expectations (16). Similarly, it is mandatory to revise the 
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relationship between access to information and equity in healthcare where ICTs 
must fulfill an essential function as a public good (17). That is, not merely having 
ICTs, but having the health of individuals and communities as the north without 
forgetting the latent risk of increasing the social gaps and permitting to waste a 
magnificent opportunity to improve the quality of life of users (18, 19). 
 
This study sought to evaluate knowledge and access of ICTs by individuals with 
CNCD and of family caregivers in Colombia, understanding that ICTs are               
–undoubtedly– a valuable tool to breach distances, facilitate and systematize 
processes, inform, educate, and support interdisciplinary healthcare required by 
these users in a SGSSSH that expects universal assurance. Knowing what 
happens on the use of ICT by individuals with CNCD and their family caregivers in 
the different regions of Colombia is fundamental to diminish the burden of caring 
for CNCD.  
 
METHODOLOGY 
 
This was a cross-sectional, descriptive study conducted in different regions of 
Colombia during the second semester of 2012 as part of a broader project 
denominated “Program to diminish the burden of CNCD in Colombia”. To know the 
relationship of individuals with CNCD and that of their family caregivers with ICTs 
in Colombia, we began by reviewing data on availability of access to internet in the 
national territory (20). Thereafter, and upon verifying that the whole territory has 
access to this resource, a reality described by Gutiérrez de Pineda (21) was 
reviewed on the diverse characteristics and cultural variations of the Colombian 
population according to the geographic regions, taking for this study the five big 
Colombian geographic regions that include: the Caribbean (insular and 
continental), Orinoquia, Amazon, the Pacific, and the Andean region. In each of 
them, interviews were conducted of individuals with CNCD and of their family 
caregivers to analyze their knowledge and access to ICTs. The following 
instruments were used in gathering the information: “GCC-UN-P” characterization 
of individuals with CNCD and the “GCC-UN-C” characterization of family 
caregivers of individuals with CNCD, which include, among others, information on 
access and knowledge about ICTs.  The sample was comprised of 2432 
individuals among those with a CNCD and those who perform the role of family 
caregiver, regionally distributed (Table 1). 
 

Table 1. Sample distribution of individuals with CNCD and of their 
familycaregivers by geographic region 

 
 

Source: Research data. 

 
 

Region of 
Colombia 

Individuals 
with CNCD 

Family caregivers of 
individuals with CNCD 

Amazonia 56 57 

ANDEAN 935 968 

Caribbean 59 104 

Pacific 50 88 

Orinoquia 59 56 

Total 1159 1273 
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Data were taken via direct interview by the researchers or research aides specially 
trained for this purpose and bearing in mind in each case the informed consent. 
The study considered the ethical aspects regulated by Resolution 8430 of 1993 
(22). The study adhered to the environmental policies of Universidad Nacional de 
Colombia, especially in the responsible use of resources (23). All the results were 
processed in the SPSS program (version 16.0) with permanent support of a 
statistics consultant.   
 
RESULTS 
 
In Colombia, according to official data, eight of every ten individuals have access 
to internet (24).  However, upon reviewing the real possibilities by regions, the 
panorama is totally heterogeneous (Figure 1). 
 

Figure 1. Subscriptions to internet in Colombia for the fourth quarter of   
2011. 

 
Source: Elaborated from data furnished by DANE, 2012 

 
Knowledge and access to ICTs en individuals with chronic disease 
 
The revision of knowledge and access to ICTs of individuals with CNCD by gender 
revealed that men reported having optimal knowledge in 13% of the cases, while 
women did so in 15%. On access, the percentages reported of optimal access 
were 18.6% for men and 22.7% for women.  
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With respect to the ages of individuals with CNCD an optimal level of knowledge of 
ICTs was found in 15.3% of the individuals younger than 18 years of age; 39.7% in 
the group 18 to 35 years of age; 22.4% in adults from 36 to 59 years of age; 7.5% 
in elderly adults 60 to 75 years; and 6.3% in adults over 75 years of age. The 
possibility of access was scored as optimal by 10.2% of those younger than 18 
years of age; 35.2% of the adults between 18 and 35 years of age; 30.2% in adults 
from 36 to 59 years of age; 16.2% in elderly adults between 60 and 75 years of 
age; and 12.5% in adults over 75 years of age.  
 
Regarding the level of schooling, a clear association exists between the 
educational level reached by the person with CNCD and his/her knowledge of 
ICTs maintained with a small variation with respect to the level of access reported.   
 
Knowledge and access to ICTs in family caregivers of individuals with CNCD 
 
With respect to family caregivers of individuals with CNCD, upon revising their 
level of knowledge and access to ICTs by gender, an optimal level of knowledge 
was found in 35.9% of the men and in 27.6% of the women, while optimal access 
was seen at 37.6% in men and 31.4% in women. 
 
According to age, family caregivers of individuals with CNCD showed better level 
of knowledge at younger ages, while for access, adults, especially young adults 
and elderly adults reported better access.  
 
In terms of level of schooling, family caregivers revealed that higher educational 
levels indicated higher levels of ICT knowledge. This tendency was repeated 
including graduate studies in optimal access to ICT reported by these caregivers 
with some small fluctuation between the group with complete primary and the 
group with incomplete high school (Table 2). 
 
Table 2. Level of knowledge and access to ICTs of individuals with chronic 
disease and family caregivers   
 

VARIABLE 

LEVEL OF KNOWLEDGE 
(%) 

POSSIBILITY OF ACCESS 
(%) 

HIG
H 

MEDI
UM 

LO
W 

DOES 
NOT 

RESPO
ND 

HIG
H 

MEDI
UM 

LO
W 

DOES 
NOT 

RESPO
ND 

Individua
ls with 

Chronic 
Disease 

Gen
der 

Male 13.5 19.4 
66.
9 0.2 18.6 20.8 

60.
4 0,1 

Female  15.5 25.8 
58.
6 0.2 22.7 26.2 

50.
6 0.2 

Age 

younger 
than 18 15.3 20.6 

56.
5 7.6 10.5 23 

58.
9 7.6 

18 to 35 
years 39.7 29.6 

30.
7 0 35.2 29.6 

35.
2 0 

36 to 59 
years 22.4 27.6 50 0 30.2 24.8 45 0 

60 to 75 
years 7.5 21.3 

71.
2 0 16.2 23.3 

60.
5 0 
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over 75 
years 6.3 18.7 75 0 12.5 23.7 

63.
8 0 

Scho
ol 

Leve
l 

Incomple
te 
primary 4.3 19.8 

75.
9 0 9.3 21 

69.
7 0 

Complet
e 
primary 12 21 67 0 17 24.2 

58.
8 0 

Incomple
te high 
school 18.7 23.8 

57.
5 0 29.6 27.8 

42.
6 0 

Complet
e high 
school 26.2 36.9 

36.
9 0 39.6 29.7 

30.
7 0 

Technical 30.6 41.9 
27.
5 0 33.9 41.9 

24.
2 0 

Incomple
te 
university 56 20 24 0 56 28 16 0 

Complete 
university 63.6 22.7 

13.
7 0 70.5 22.7 6.8 0 

Graduate 
studies 58.8 29.4 

11.
8 0 64.7 23.5 

11.
8 0 

Family 
caregiver

s of 
Individua

ls with 
Chronic 
Disease 

Gen
der 

Male 35.9 30.6 
33.
3 0 37.6 32.3 

30.
1 0 

Female  27.6 34.7 
37.
6 0 31.4 32.4 36 0 

Age 

younger 
than 18 45.8 37.5 

16.
6 0 29.1 45.8 25 0 

18 to 35 
years 48.6 32.2 

19.
1 0 45.9 32.5 

21.
5 0 

36 to 59 
years 24.3 32.4 

43.
1 0 27 31.8 41 0 

60 to 75 
years 14.1 40.2 

45.
5 0 31.4 31.8 

36.
7 0 

over 75 
years 10.5 27.5 62 0 10.3 37.9 

51.
7 0 

Scho
ol 

Leve
l 

Incomple
te 
primary 2.9 25.9 

71.
2 0 6.8 26.9 

66.
1 0 

Complete 

primary 9 34.9 
55.
9 0 16.7 32.8 

50.
3 0 

Incomple
te high 
school 16 32.1 

51.
7 0 14.7 33.4 

51.
7 0 

Complete 

high 
school 26.2 43 

30.
6 0 29 43.8 27 0 

Technical 43 42 15 0 46 37.6 
16.
3 0 
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Incomple
te 
university 67.9 25.6 6.4 0 70.5 20.5 8.9 0 
Complete 
university 67.4 26.9 5.5 0 76.1 20.6 3.1 0 
Graduate 

studies 81.5 18.5 0 0 81.5 15.7 2.6 0 
    Source: Research data 

 
Level of knowledge and general access to ICTs of individuals with CNCD and 
their family caregivers  
 
Regarding the level of knowledge of individuals with CNCD, it may be noted that it 
was optimal in 14.9%, while 85.1% has medium or low knowledge, with 61.6% in 
low level.  Regarding access to ICT of individuals with CNCD, it was found that it 
was optimal  in 21.4% of the cases with the remaining 78.6% with insufficient 
access, being 54.2% the low level.  
 
The case of family caregivers reflects that 29.4% has an optimal level of 
knowledge, while 70.6% lacks such. The majority group is that with the low level of 
knowledge with 36.7% of the caregivers. The case of family caregivers reflects 
that 32.8% has an optimal level of access, while 67.2% lacks such. The majority 
group is that with the low level of access with 34.7% of the caregivers. 
 
Knowledge and access to ICTs by region in individuals with CNCD and their 
family caregivers  
 
Upon reviewing access to ICTs by region, it was found that the cultural and 
geographic diversity is accompanied by a real difference between the possibilities 
of individuals with CNCD and their family caregivers against knowledge and 
access to ICTs (Figures 2 and 3). 
 
Figure 2. Knowledge and access to ICTs of individuals with chronic disease; 
distribution by regions.  

 
Source: Research data 
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Figure 3. Knowledge and access to ICTs of family caregivers of individuals with 
chronic disease; distribution by regions. 
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Source: Research data  

 
DISCUSSION 
 
In the revision by gender, in the case of individuals with CNCD, both men and 
women showed medium and low levels of knowledge and access with the female 
level being slightly higher in both cases. With respect to family caregivers of 
individuals with CNCD, upon revising their level of knowledge and access to ICTs 
by gender, we found better level of access and knowledge in men. In this respect, 
literature has indicated that ICTs that would support women permitting greater 
access to information in homes where most of these individuals spend more time 
than men while engaged in tasks identified with the female role, are not as used by 
women as they are by men (25). Studies carried out in Mexico, Chile, Panama, the 
Dominican Republic, and Uruguay indicate that except for Panama, the countries 
in the study show differences in internet use that favors men; differences that are 
accentuated when ICTs are restricted to using computers. According to the 
analysis of these studies, the indicators of internet use that are better for women in 
countries with low indices of ICT use, are not maintained in countries that have 
reached high levels of access and use of ICTs, suggesting foresight with public 
policies of equity (26, 27). 
 
This study shows that upon analyzing the use of ICT with age, in all age groups of 
individuals with CNCD the low knowledge and low level of access to ICTs prevail, 
except for the group of young adults from 18 to 35 years of age where knowledge 
and high, medium, and low access are divided into close percentages.  
 



 

Enfermería Global                              Nº 34  Abril 2014 
Página 143 

 

The family caregivers of individuals with CNCD, in turn, revealed better levels of 
knowledge the younger they were, while regarding access, it was adults, 
especially those between 18 to 35 years of age who reported better access.  
 
In the case of schooling, family caregivers, as well as individuals with CNCD show 
that the higher educational level will represent higher levels of knowledge of ICT, 
except in the group with graduate education. This tendency is repeated including 
graduate studies in optimal access to ICT that caregivers report with some small 
fluctuation between the group with complete primary education and the group with 
incomplete high school education. The educational level reached by individuals 
with CNCD and their relationship to their knowledge of and access to ICTs was 
previously documented in similar manner (28). These findings are also similar to 
those reported in prior studies of family caregivers of individuals with CNCD (9). 
 
The low level of access and knowledge reported by individuals with CNCD and by 
their caregivers can reflect that individuals with CNCD can be excluded from using 
ICTs especially because of difficulties for displacement or because they require 
extremely costly adaptations that are not being met, as has been documented in 
the case of individuals with disabilities (29). Also, it could mean that if the 
peculiarities of individuals with illnesses were considered, ICTs could be 
fundamental support (30). 
 
The findings of knowledge and access to ICT by regions in Colombia again 
evidence that although ICTs open possibilities, they pose an enormous risk of 
further broadening the gaps already existing in society. It is evident that, according 
to official data, the border regions on the Pacific, Caribbean, the Colombian 
Amazon and Orinoquia have less possibilities of access to internet than the 
Andean region. Although the data on the Pacific region should be revised in 
greater detail because they are higher than data from other border regions, it is 
fitting to indicate that it turns out attractive that the Frontiers for Prosperity Plan 
(Plan Fronteras para la Prosperidad) does not consider regions like the insular 
Caribbean or prioritizes connectivity as one of its central strategies if we consider 
that it can be a promising strategy for innovation and education in healthcare. In 
this regard, experiences have been vastly documented with health professionals 
for their training with internet (31,32), health technology programs (33), programs with 
ICT in dentistry (34), use of ICT in basic assignments (35) and e-learning, where the 
pedagogical, technological, and organizational aspects must be joined to achieve 
social transformation (36). Information and communication technologies have also 
been successfully employed to prevent sexually transmitted diseases (37), support 
diabetic patients (38), and for the willingness of health professionals to support 
patients with CNCD (39). 
 
In administration where although these tools modify processes and open 
possibilities for more effective management, they are essential for both training 
and for follow up in their use (40).  
 
We cannot forget the ethical problems this study evidenced and which are the 
motive for global controversy. For example, from innovation in ICTs and their 
greater use, emerge new dilemmas related to the individualist perspective like the 
misinterpretation of ethical and moral values at the global level that include a 
serious commitment to the management of knowledge and of the individual’s 
creativity. Information and communication technologies have already created 
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cultural barriers, distancing further the different social levels and the possibility of 
development according to the access to information (41). In case of individuals with 
CNCD and of their caregivers, preservation of the right to privacy that demands 
the revision and regulation of access to data bases that contain information that 
can compromise the lives of the individuals and, which until now, have not been 
sufficiently addressed, is obligatory (42). The lack of quality guarantees on the 
information available in internet is a first-line topic in the world (43) and although this 
study did not address it, the strategy to continue with this field should do so.   
 
These findings again raise questions on the impact of ICTs with important risk 
against the principles of justice and beneficence and challenges to avoid inequality 
in the distribution of resources for healthcare of individuals with CNCD, their family 
caregivers, without forgetting, as mentioned previously, that the ultimate purpose 
of these services must be the wellbeing and quality of life of users (44, 45). 
 
CONCLUSIONS   
 
Information and communication technologies can be a significant tool in caring for 
individuals with CNCD and in supporting their family caregivers. Knowing their 
level of access and knowledge in the different regions of the country exposes a 
heterogeneous panorama that should be considered if the General System of 
Social Security in Health (SGSSSH) seeks to provide universal coverage.  
Identifying the levels of knowledge and access to ICTs by individuals with CNCD 
and of the family caregivers is fundamental to offer effective support in caring for 
these users. 
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