
Psikiyatride Güncel Yaklaşımlar-Current Approaches in Psychiatry 2019; 11(2):167-177 
doi: 10.18863/pgy.393111  

 
 

Psikiyatride Güncel Yaklaşımlar - Current Approaches in Psychiatry 
 

 

Sense of Coherence as a Predictor of Posttraumatic 
Growth  
Travma Sonrası Büyümenin Bir Yordayıcısı Olarak Bütünlük 
Duygusu  
 
Mahire Olcay Çam 1 , Hacer Demirkol 2  
 

 Abstract 
 Although it is known that trauma can cause serious mental disorders such as posttraumatic stress 

disorder, it is also emphasized that it may cause a positive change in the individual for the last 25 
years. This positive change is generally referred as ‘posttraumatic growth’. Recent studies related to 
posttrau-matic growth focus on the factors that can be affective on growth. Although there are very 
few studies conducted, sense of coherence is one of the most recent concepts in terms of its correlea-
tion with posttraumatic growth. The aim of this review was to discuss the effect of sense of coherence 
on post-traumatic growth with emphasis on current literature.  
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Öz 
 Travmanın, travma sonrası stres bozukluğu gibi ciddi ruhsal hastalıklara yol açtığı bilinmesine rağmen 

son 25 yıldır, bireyde olumlu bir değişime neden olabileceği üzerinde de durulmaktadır. Bu olumlu 
değişim günümüzde genellikle, “travma sonrası büyüme” terimi ile adlandırılmaktadır. Literatürde 
son dönemde travma sonrası büyüme ile ilgili yapılan araştırmalarda, genellikle büyüme üzerinde 
etkili olabilecek faktörler üzerine odaklanıldığı görülmektedir. Oldukça az sayıda araştırma yapıl-
masına rağmen, travma sonrası büyümede etkili olup olmadığı ilgi konusu olan en güncel kavramlar-
dan biri ise, bütünlük duygusudur. Bu derlemenin amacı bütünlük duygusunun travma sonrası 
büyümeye etkisini güncel literatür ışığında tartışmaktır. 

 Anahtar sözcükler: Travma, travma sonrası büyüme, bütünlük duygusu. 
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TRAUMA is a term which varies conceptually throughout history and of which deve-
lopment process continues (Çolak et al. 2010). When looking at the current definition 
of trauma, it is described as cases that harm physical and mental health seriously as a 
result of encountering an unexpected sudden death, severe injury or sexual assault which 
are not possible to overcome through existing coping skills (American Psychiatric Asso-
ciation 2013).  

Various mental symptoms like anxiety, depressive mood and adjustment disorders 
can be observed at an individual who suffered a trauma (Johansen et al. 2006, Teodo-
rescu et al. 2012, Can et al. 2013). Posttraumatic stress disorder which shows indicati-
ons like disassociation, depersonalization and derealization in both short and long term 
and harms functionality of the individual significantly, is the most argued disorder 
caused by a trauma among other disorders (Breslau 2002, Johansen et al. 2006, Ameri-
can Psychiatric Association 2013, Güloğlu and Karaırmak 2013). 

Although it is known that trauma can cause serious mental disorders such as postt-
raumatic stress disorder, it is also emphasized that it may cause a positive change in the 
individual for the last 25 years (Tedeschi et al. 2007). In fact, the roots of this belief lay 
in very old resources. It is reported that the idea of suffering provides gaining wisdom 
and integrity exists in ancient Greek mythology and existing religions with lots of fol-
lowers like Islam, Judaism, Christianity, Buddhism and Hinduism (Calhoun and Te-
deschi 2006). That positive transformation which is also mentioned in ancient resources 
is conceptualized via terms like “positive psychological change”, “perceived benefit”, 
“discovering the meaning”, “stress-caused development” and started to emerge in litera-
ture (Tedeschi and Calhoun 2004; Karanci and Erkam 2007). 

It is necessary to highlight the effects of trauma on an individual prior to attempts 
to explain posttraumatic growth. Trauma damages individual’s known and usual world 
perspective. Rapid and unexpected changes in perceived world lead to an intense stress 
and emergence of mental disorders (Tedeschi et al. 2007). The individual experiences 
stress also during posttraumatic growth just like they experience stress during many 
psychological disorders (Tedeschi and Calhoun 2004, Tedeschi et al. 2007).   

Posttraumatic growth is not provided by not experiencing any stress but by re-
questioning the perceived world which is shaken by the trauma. The event is not exactly 
what is being questioned by the individual during posttraumatic growth. Posttraumatic 
growth after unrelated experiences like loss (Thomadaki 2017), physical illness (Brix et 
al. 2013), war (Mahdi et al. 2014), migration (Teodorescu et al. 2012), and incurring 
sexual abuse during childhood (Easton et al. 2013) is reported (Tedeschi and Calhoun 
2004). At this point, trauma itself is not the reason of growth but effort of individual in 
order to re-interpret the life and to change existing beliefs and perspective. Individual 
experiences a unique internal process during posttraumatic growth and changes its 
behaviors through this ongoing process (Tedeschi and Calhoun 2004, Tedeschi et al. 
2007).    

The real factor leading to behavioral change during this unique and nonesuch jour-
ney is the activation of cognitive processes through stress. During the early stages of 
trauma, the individual finds itself doing intrusive rumination about the traumatic inci-
dent and the situation it is in, although it did not will to do. Throughout this stage, 
negative and nonfunctional thoughts and imaginations come to mind inevitably. 
However, in the following stages, reflective rumination replacing intrusive rumination 
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makes posttraumatic growth possible. (Tedeschi and Calhoun 2004).  
Reflective rumination has a distinctive characteristic from intrusive rumination 

which occurs during psychological disorders like depression and damages the mental 
state of a person (Tedeschi and Calhoun 2004). Reflective rumination is an intentional 
thinking structure used by the person in order to understand the incident and its con-
sequences, solve a problem, build a memory, provide foresight and give meaning to life. 
Such a structure provides an opportunity to transform basic beliefs and to rearrange the 
life story of the individual (Tedeschi and Calhoun 2004, Haselden 2014).  

It is important to include the traumatic incident into the story of one’s life within a 
cognitive coherence after perceiving it as an event dividing the life into two periods 
(Pre-traumatic and post traumatic periods). Starting to perceive the traumatic incident 
as an understandable and manageable fact by integrating it to the story of life, leads the 
individual to perceive itself as a survivor instead of a victim (Calhoun and Tedeschi 
2006, Haselden 2014). 

The individual experiences various cognitive processes towards defining himself as a 
survivor during posttraumatic growth period. However, assuming posttraumatic growth 
as a merely cognitive process is one of the most common mistakes about the process. 
Comprehending the world intellectually and emotionally is essential for the individual 
in order to re-gain information and change its cognitions (Tedeschi et al. 2007). 

There are many factors that are effective in an individual's intellectual and emotio-
nal comprehension of the world. Many factors such as individual’s former personality, 
socio-cultural elements, life story of the individual, self-esteem, its relations with close 
ones and a positive perspective, have impact on posttraumatic growth (Tedeschi et al. 
2007). For instance, expressing the feelings related to the trauma and feeling the accep-
tance of others without being judged will be easier for an individual who lives within a 
community of close human affairs and therefore posttraumatic growth will be more 
likely to occur for such an individual (Tedeschi and Calhoun 2004). Thinking of all 
these factors effecting, it is possible to see the fact that posttraumatic growth is exactly a 
personal journey which is not possible to be standardized (Calhoun and Tedeschi 
2006).  

During this personal journey is posttraumatic growth, the individual faces unique 
transformations in three main basic concepts; self-perception, interpersonal relations 
and life philosophy. An individual who manages to handle a hard situation like a trau-
ma starts to perceive themselves as more sufficient and stronger. An increase in self-
confidence leads the person to include new activities into their life and take significant 
steps towards a new way of life. The individual strengthens its self-confidence and at 
the same time realizes the vulnerability of himself. Acceptance of vulnerability provides 
safer steps towards survival (Calhoun and Tedeschi 2006, Haselden 2014). 

When we examine the transformation in interpersonal relations changed by the 
posttraumatic growth, we observe increase in effort spent for relations, empathy shown 
and attachment. Thanks to empathy, one’s awareness towards others’ emotions and 
needs develops. People who have experienced trauma tend to help people especially 
those who have suffered trauma, too. Emotional sharing and intimacy between the 
people with whom the individual establishes intimacy and helping those who have 
struggle with life also contributes to individual’s self recovery (Calhoun and Tedeschi 
2006, Haselden 2014). 
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Posttraumatic growth leads to transformation of one’s life philosophy. The most 
significant transformation is observed at priorities in life. For instance, money can be 
less important than family relations after posttraumatic growth. The individual may 
start to get more pleasure out of life by being grateful even for ordinary things and 
events. This individual also starts to look for meaning. They start to question the rea-
sons of existence what meaning while questioning the traumatic incident. Such a ques-
tioning comes with a spiritual change. Although this change can result in being skepti-
cal and believing less for some people, majority of people who experience posttraumatic 
growth start to believe more and deeper in spiritual and religious beliefs (Calhoun and 
Tedeschi 2006, Haselden 2014).  

In addition to all these explanations in literature, there are also who claim that 
posttraumatic growth may be just an “illusion” but not a real transformation (Tedeschi 
and Calhoun 2004, Tedeschi et al. 2007, Sumalla et al. 2009, Sarısoy 2012). The term 
“illusion” refers to trying to perceive the life more positively for self-protection, altho-
ugh there is not a real transformation occurred. The most significant reason for that 
skeptical approach is the fact that measuring instruments for growth are subjective and 
growth cannot be confirmed by outside observers (Tedeschi and Calhoun 2004, Te-
deschi et al. 2007, Sarısoy 2012). 

Another important point related to measuring instruments is the necessity to mea-
sure the growth by measuring instruments developed to measure merely the growth, 
because positiveness of some things does not always mean growth. For example, wake-
less sleeps of a person of whom sleeps were interrupted by nightmares repeatedly, are 
not evidences of a growth. Because of such reasons, developing measuring instruments 
formed on the main theme of posttraumatic growth and that allow outside observers to 
detect and determine the growth will help the researchers to gather true data on the 
subject (Tedeschi and Calhoun 2004, Tedeschi et al. 2007, Sarısoy 2012). 

It is thought that in addition to use of valid and reliable measuring instruments, 
examining the factors that have impact on posttraumatic growth will contribute a lot to 
researches. For this purpose this compilation is written in order to provide information 
about sense of coherence which is thought to have an impact on posttraumatic growth, 
and to explain the relationship between these two concepts.  

Salutogenesis 
World Health Organization described health as a state of complete physical, mental 
and social well being and not merely the absence of disease or infirmity (WHO 1970). 
Thanks to the new definition, the world started to adopt “biopsychosocial” model 
giving up “biomedicine” model which separates physical and mental health and try to 
treat the patients perceiving them as passive object (Aksoy 2017, Bağ 2017).  

Antonovsky directs a criticism towards biopsychosocial medicine approach claiming 
that it is influenced by biomedicine. He states that although biopsychosocial medicine 
examines the individual in a psychological and social way, it cannot provide permanent 
recovery as it is individual and treatment focused. Following this criticism, in 1979, he 
explained salutogenesis model which focuses on enhancing health instead of struggling 
against disease (Bağ 2017). Etymologically, the word salutogenesis is the compounding 
of the words “salus” and “genesis” and it means “emergence of health” or “roots of 
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health”. Salutogenesis is derived as the opposite of the word “pathogenesis” which 
means the “emergence of disease” (Bağ 2017).  

Antonovsky offered the term “salutogenesis” after a study he had conducted. In his 
research he conducted with women who had witnessed Nazi concentration camps, he 
revealed that 29% of the women remained healthy despite loss of husband, loss of 
arm/leg and experiencing serious illnesses. He started to think about how those women 
remained healthy despite such tough experiences (Eriksson 2016). Antonovsky inferred 
that life of the individuals consists of two axes; health and illness and they move 
between those axes. He concluded that an individual experiences stress because of 
genetic, economical, social, micro-biological, personal, cultural and geo-political rea-
sons and when they cannot overcome such stress factors, the individuals move towards 
illness axis (Volanen 2011, Bağ 2017).  

Antonovsky, who perceives all life events and changes as stressors, focuses on hand-
ling stress instead of controlling the stressful events. Antonovsky also claims that efforts 
spent to overcome stressful events strengthen the individual in long-run in addition to 
the fact that stressful events affects health (Lindström and Eriksson 2006, Eriksson 
2016).  

In short, mentioning both internal and external resources, Antonovsky focuses on 
how one can move towards health. Then he explains the concepts that underpin saluto-
genesis model; generalized resistance resources and sense of coherence (Lindström and 
Eriksson 2006, Eriksson 2016). 

Generalized Resistance Resources  
Primarily it is beneficial to describe a term from the salutogenesis model; “Lack of 
Generalized Resistance” in order to understand generalized resistance resources. Lack 
of generalized resistance consists of all the conditions that inhibit the individual to fight 
against the stressors. Lack of generalized resistance can be caused by internal or external 
sources. Psychological breakdowns can be an example of lack of internal general resis-
tance while financial difficulties can be given as an example for lack of extarnal general 
resistance (Bağ 2017).  

Generalized resistance resources are all the resources of an individual that make pe-
ople’s lives structured, consistent and comprehensible. Money, knowledge, experience, 
self-respect, healthy life activities, social support, traditions, having different perspective 
towards challenging situations and sense of responsibility are some examples of genera-
lized resistance resources. Having such resources increases the coping capacity. Ability 
to use these resources is even more important than having them. Generalized resistance 
resources form the main theme of a strong sense of coherence (Lindström and Eriksson 
2006, Eriksson 2016).  

Sense of Coherence 
Sense of coherence (SOC) includes understanding the existing situation, evaluating the 
conditions and finding meanings for improving health in these conditions for an indi-
vidual by exploiting all the generalized resistance resources. Sense of coherence is the 
ability to control and manage the life regardless what happens. In other words, it is 
one’s stance against life. It is a personal thinking strategy that makes the individual 
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understand the existence, take action, believe in itself, determine and use the resources. 
Antonovsky the most mentions the sense of coherence within salutogenesis model just 
like many other authors (Lindström and Eriksson 2006, Eriksson 2016, Bağ 2017). 

Antonovsky points out three main components of sense of coherence: 
1. Comprehensibility: It is the cognitive component of sense of coherence. It re-

fers to an individual’s ability to perceive the internal and external stimuli as 
predictable, structured and explainable.  

2. Manageability: It is the behavioral component of sense of coherence. It refers 
to an individual’s ability to be aware of and use the generalized resistance reso-
urces that the individual has.  

3. Meaningfulness: It is the motivational component of sense of coherence. It re-
fers to an individual’s ability to perceive the difficulties as worthy for exploring 
and adjusting regardless of how hard to cope with those difficulties (Lindst-
röm and Eriksson 2006, Eriksson 2016, Bağ 2017). 

Sense of coherence encourages the individual to live a meaningful life. It helps the 
people to find out what there can be and there mustn’t be in life. Thanks to the search 
for meaning the individual can learn which purposes and goals can be beneficial when 
being focused on. Aiming to improve health will help people to remain on health axis 
(Lindström and Eriksson 2006, Eriksson 2016, Bağ 2017). 

Antonovsky stated that sense of coherence is formed during the first 30 years of life 
and can be changed by only major life events (Volanen 2011). However, there are some 
who claims that sense of coherence is dynamic throughout all along the life cycle. An-
tonovsky’s idea is arguable when we think that modern person gains independence, 
accumulates experience within social and interpersonal structures and learn what the 
significant life events are, in the first 40 years of their lives (Lindström and Eriksson 
2006). Additionally, a research which indicates that sense of coherence can be changed 
through psychotherapy, an external intervention, is reported (Bağ 2017). It is offered 
that conducting prospective studies, especially experimental ones, can be beneficial in 
order to justify Antonovsky’s idea (Volanen 2011, Bağ 2017). 

Another debate about the subject is whether gender roles influence perceiving the 
life as manageable, comprehensible and meaningful. Antonovsky has not discussed the 
gender roles within sense of coherence but only mentioned that women from low in-
come level and working class are the most likely risk group to have low sense of cohe-
rence (Volanen 2011). There is not an agreement in the literature on the subject. For 
instance, men scored higher sense of coherence scores in the study conducted by Vola-
nen (2011) whereas women had higher scores of sense of coherence in Horiguchi et al.’s 
(2016) study. Therefore it is thought that examining the generalized resistance resour-
ces and sense of coherence in larger groups discussing the gender roles within cultural 
context, can be helpful. 

Antonovsky also tells that sense of coherence can be applied and measured within 
group or social level (Lindström and Eriksson 2006). In the literature, there is a Sense 
of Coherence Scale consisting of 29 statements and also a shorter form consisting of 13 
statements developed by Antonovsky. Translation and adaptation of the short version 
into Turkish is done by Scherler and Lajunen (1997). In both long and short versions 
of the scale each statement is scored from 1 to 7 and the higher scores refer to higher 
levels of sense of coherence (Eşitmez 2014, Bağ 2017). 
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In addition to mentioned scale, there is also a Family Sense of Coherence Scale 
which was originally developed by Antonovsky and Sourani (1988) as a 26-statements 
form and shortened into a 12-statements form by Sagy (1998) later. The validity check 
of the short version for Turkish was done by Çeçen (2007). Each statement is scored 
from 1 to 7 just like in the original form and again higher total scores refer to higher 
levels of family sense of coherence (Çeçen 2007). 

Various studies that are conducted with existing sense of coherence scales can be 
found in national and international literature. We can see that there are many studies 
examining the sense of coherence since Antonovsky (1979), the founder of the model in 
international literature. In some of the studies, it is reported that sense of coherence 
contributes to some important health elements like; mental well-being (Nilsson et al. 
2010), reduction of anxiety (Moksnes et al. 2013a), life satisfaction (Moksnes et al. 
2013b), problem solving skills (Maciejczyk 2013) and self respect (Moksnes and Laza-
rewicz 2016). 

Sense of coherence is started to be examined in 2007 in Turkish literature (Çeçen 
2007). There are studies indicating a positive correlation between sense of coherence 
and positive mood state and life satisfaction (Öztekin 2008, Çeçen 2008) and a negative 
correlation between sense of coherence and depersonalization (Eşitmez 2008). There 
are also studies which indicate that family sense of coherence is a predictor of life satis-
faction (Çeçen 2008), social and self labeling about receiving psychological help (Çamaş 
2017) and problem solving behaviors (Turan 2015). 

Antonovsky’s theory was criticized for being confused with emotions and for its li-
fe-long validity not being clarified, although the theory attracted a lot of interest. 
Another criticism questions whether sense of coherence scale measures accurately. 
Because some factor analysis studies reported that sense of coherence scale is both one 
dimensional and also three sub-dimensional. Thus validity studies must be held more 
extensively is reported (Volanen 2011). 

Despite all the criticism, the model remains popular thanks to its innovative abili-
ties to leave illness based approach, to put the individual into center, to think the indi-
vidual integrated with its environment and to focus on health (Volanen 2011). 

Posttraumatic Growth and Sense of Coherence 
Most of the studies in current literature about posttraumatic growth focus on the fac-
tors that might have an impact on growth (Almedon 2005, Prati and Pietrantoni 2009, 
Karanci et al. 2012). Despite little amount of researches conducted, sense of coherence 
is one of the main topics to the extent of its impact on posttraumatic growth (Almedon 
2005, Walsh 2011, Arya and Davidson 2015).  

Antonovsky while constructing sense of coherence concept, has mentioned that 
stressors cannot be controlled thus it is more important to deal with the stress in order 
to remain healthy (Lindström and Eriksson 2006, Eriksson 2016). Acceptance of the 
trauma (stressor) caused by uncontrollable factors and handling the negative effects of 
that trauma (stressor) as Antonovsky has mentioned too, is the point to be underlined 
(Calhoun and Tedeschi 2006, Tedeschi et al. 2007, Aguirre 2008, Haselden 2014, 
Eriksson 2016). 

Reflective rumination is the most significant cognitive activity that provides the ac-
ceptance during posttraumatic growth. Rumination, realized to understand the trauma 
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and its consequences, leads to including the traumatic incident into the life story and to 
perceive the life more comprehensive and manageable (Calhoun and Tedeschi 2006, 
Haselden 2014). 

Comprehensiveness and manageability are two important components of sense of 
coherence. Tedeschi and Calhoun who have been trying to place posttraumatic growth 
onto a scientific base, state that sense of coherence may be a predictor of posttraumatic 
growth as it helps individuals to understand the conditions, cope with them and find 
meanings related to life (Tedeschi and Calhoun 2004). 

Walsh’s (2011) findings are opposing to the idea that Tedeschi and Calhoun offe-
red. In his study, a negative correlation between posttraumatic growth and comprehen-
sibility dimension of sense of coherence and an insignificant relation between posttra-
umatic growth and manageability dimension of sense of coherence were found. Oppo-
sing to Walsh’s findings, positive significant correlations between posttraumatic growth 
and both comprehensibility and manageability dimensions of sense of coherence were 
reported in the study held with inviduals with different trauma by Arya and Davidson 
(2015). In addition, Aguirre (2008) states that comprehensibility and manageability 
dimensions of sense of coherence contribute to posttraumatic growth according to his 
research.  

The individual who starts to perceive the life more comprehensive and manageable 
also tries to make life more meaningful (Calhoun and Tedeschi 2006, Haselden 2014). 
The pain caused by the traumatic incident can be overcome only when the individual 
interprets that pain. Life events like traumas can change the meaning of life but the 
meaning never will vanish completely unless the individual allows. The object of the 
question of how to find meaning in life is the individual himself. The mankind is the 
only entity that has the ability to turn the challenging situation into success. The indi-
vidual who tries to find meaning and achieve success experiences a transformation in his 
attitudes (Frankl 2014). 

The individual, who begins a quest of finding meaning during posttraumatic 
growth, transforms his attitudes about deploying priorities in life. Transformation of 
ordinary things (survival, dining with family) into priorities increases the gratefulness to 
life (Calhoun and Tedeschi 2006, Haselden 2014). Also, interpersonal interactions are 
reported to be helpful for give meaning to pain (Frankl 2014). The individual can help 
himself and also others if he can start to search for meaning integrating himself with 
others. Helping others helps the individual in finding meaning in life as helping others 
contributes to goodness and integrity (Yalom 1999). This is thought to be the reason 
why people who experienced a trauma are eager to help others especially those who 
experienced similar traumas (Calhoun and Tedeschi 2006, Haselden 2014). 

Coping with the traumatic incident also increases self confidence. The individual 
who managed to cope with a challenging incident like a trauma starts to perceive him-
self as more sufficient and stronger. An increase in self confidence supports the at-
tempts of the person to define new goals and take serious steps in order to give meaning 
to life (Calhoun and Tedeschi 2006, Haselden 2014). Yalom, one of the most impor-
tant representatives of existentialist theory, states that having ideals and goals related to 
life contributes to search for meaning (Yalom 1999). 

The individual experiencing posttraumatic growth tries to find an answer to what 
the meaning of life is, one of the most difficult and complex questions in life, despite 
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the trauma (Yalom 1999). Meaningfulness, a sub-dimension of sense of coherence, 
serves individual to find the answer of that question. Antonovsky was defined meaning-
fulness as a motivational strength.  He mentioned a person who has sense of coherence 
finds the difficulties worthy for examining and integrating them even if he had strugg-
les coping with these difficulties (Lindström and Eriksson 2006, Eriksson 2016, Bağ 
2017).  

There are studies which question whether there is a correlation between posttrau-
matic growth and meaningfulness which is a sub-dimension of sense of coherence. 
While no correlation between those two were found in Walsh’s study (2011), studies 
conducted by Aguirre (2008) and Arya and Davidson (2015) found a significant positi-
ve correlation between the same variables and they reported that meaningfulness sub-
dimension of sense of coherence contributes to posttraumatic growth. 

This paper is written with the opinion that sense of coherence which leads the indi-
vidual to exist, take action, believe in himself and utilize the resources, may be a strong 
predictor of posttraumatic growth which provides staying strong despite a challenging 
incident (Lindström and Eriksson 2006, Eriksson 2016, Bağ 2017). While there are a 
few studies examining the relation between those two concepts in the international 
literature (Aguirre 2008, Walsh 2011, Arya and Davidson 2015) no studies were found 
on the same subject in national literature. 

It is not possible to define a certain relation between sense of coherence and postt-
raumatic growth for now, since there are not sufficient researches conducted. More data 
and information accumulation related to posttraumatic growth and sense of coherence 
is needed for more accurate and correct comments (Walsh 2011). Each factor that may 
help the people overcome the trauma even with growing should be examined in detail 
as the amount of people who experience trauma is increasing (Özen 2017). Within this 
context, the relation between posttraumatic growth and sense of coherence can be 
offered to be studied with descriptive designed researches. Besides, examining the 
impact of external interventions like psychotherapy on these concepts may contribute to 
information and data accumulation.  
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