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Abstract

This study aimed to evaluate the association between chronic Post-Traumatic Stress Disorder
(PTSD) and both structural and cognitive social capital in adult survivors of the 2007 earthquake
in Pisco, Peru. Cognitive social capital measures trust, sense of belonging and interpersonal
relationships in the community and structural social capital measures group membership, support
from community groups and individuals, and involvement in citizenship activities. We conducted
a population-based cross-sectional study in five counties in Pisco, selecting 1012 adults through
complex, multi-stage random sampling. All participants completed socio-demographic questions
and validated Spanish-language versions of the Adapted Social Capital Assessment Tool
(SASCAT) and the civilian PTSD checklist (PCL-C). After performing descriptive and bivariate
analyses, we carried out prevalence ratio (PR) regression. The overall prevalence of chronic PTSD
was 15.9% (95% ClI: 12.3, 19.8), much higher than anticipated based on existing evidence.
Cogpnitive social capital was found to be negatively associated with chronic PTSD, while no
significant association was found for structural social capital. Specifically, those with high
cognitive social capital had an almost two times lower prevalence of chronic PTSD (PR = 1.83,
95% ClI: 1.50, 2.22) compared with those with low cognitive social capital. No independent
association between structural social capital and chronic PTSD was found (PR = 1.44, 95% CI.
0.70, 2.97). In conclusion, cognitive social capital, but not structural social capital, has a protective
influence on the occurrence of chronic PTSD in survivors of natural disasters. These results may
have public health implications. For example, pre- and post-disaster community-based
interventions that catalyze and foster dimensions of cognitive social capital may aid in
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ameliorating the effect of earthquakes and other natural disasters on populations with high
vulnerability to such events and poor access to mental health and other support services.
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Introduction

Post-traumatic stress disorder (PTSD) is a frequent and debilitating condition arising after
exposure to traumatic events, including natural disasters (Davidson & McFarlane, 2006;
Foa, Stein, & McFarlane, 2006; Galea, Nandi, & Vlahov, 2005; Neria, Nandi, & Galea,
2008; Norris et al., 2002). PTSD is characterized by re-experience of trauma, avoidance,
numbing and hyper arousal for at least one month, with significant distress and/or functional
impairment (Davidson & McFarlane, 2006; Foa et al., 2006; Yehuda, 2002). Although most
PTSD cases resolve themselves in the first year, a considerable proportion of people
experience a chronic course spanning many years or even decades, and most chronic cases
do not recover completely (Davidson & McFarlane, 2006; Foa et al., 2006; Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995). Furthermore, chronic PTSD is associated with
long-term physical and psychiatric co-morbidity, psychosomatic symptoms, poor
functioning, suicidal behavior and impaired quality of life (McFarlane, 2010; Sareen et al.,
2007; Spitzer et al., 2009). Chronic PTSD cases pose a significant burden for society,
particularly in developing countries, where most victims of natural disasters are
concentrated (International Federation of Red Cross and Red Crescent Societies, 2012) and
where the psychiatric prognosis of survivors is generally dimmer than in more developed
settings (Davidson & McFarlane, 2006; Norris et al., 2002).

The enormous burden and disparities between communities in the occurrence of PTSD, like
most mental health outcomes, has revived interest in determining the effect of the social
context on health. Social capital represents an appealing target for preventive interventions
given its potentially beneficial effects on health (Kawachi, Kennedy, Lochner, & Prothrow-
Stith, 1997; Kripper & Sapag, 2009; Murayama, Fujiwara, & Kawachi, 2012; Szreter &
Woolcock, 2004), particularly mental health (Almedom, 2005; De Silva, Huttly, Harpham,
& Kenward, 2007; Kawachi & Berkman, 2001; Kripper & Sapag, 2009; McKenzie,
Whitley, & Weich, 2002; Whitley & McKenzie, 2005). Social capital represents the
“characteristics of social organization, networks, rules, and trust that facilitate coordination
and cooperation for mutual benefit” (Krishna & Shrader, 2000; Putnam, 1995). Social
capital is multifaceted and has two main components: a structural component that reflects
the nature and intensity of an individual’s participation in community networks; and a
cognitive component, which refers to the perceived quality of an individual’s social
relationships (Grootaert, Narayan, Nyhan Jones, & Woolcock, 2004).

The association between social capital and PTSD, according to proposed theories, includes
general mechanisms by which social capital may affect mental health and specific pathways
through which social capital may inhibit the development of PTSD. The proposed protective
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effect of social capital on the development of several mental health disorders takes place at
the individual and ecologic levels. At the individual level, social capital may provide
individuals with resources, such as a sense of belonging, purpose, security, self-esteem and
equity, to cope with adverse circumstances. These resources — which are beneficial
psychological states — may result in greater motivation for self-care, lower exposure to
stressors, improved coping mechanisms, and reduced perceived impact of stressful events.
All of these in turn lead to diminished exposure to chronic psychological stress (De Silva,
Huttly et al., 2007; Galea, Acierno et al., 2006; Kawachi & Berkman, 2001; Wilkinson,
2002). At the ecological level, social capital may aid in the reduction of poverty, lessening
poverty’s impact and promoting community-level efficacy. These factors may potentially
lead to increased adoption of healthy behaviors and control of risky behaviors in the
community, as well as improved access to general-and mental health-related information
and services (De Silva, Huttly et al., 2007; Ellaway, Macintyre, & Kearns, 2001; Grootaert
& Van Bastelaer, 2001; Kawachi & Berkman, 2001).

The specific psychological and biological mechanisms through which structural and
cognitive social capital affects the development of PTSD remain unclear (Galea, Hadley, &
Rudenstein, 2006; Guay, Billette, & Marchand, 2006). Social support, one of the
components of structural social capital, has been proposed as an important variable that
modulates the development and persistence of PTSD in an individual following a traumatic
event (Brewin & Holmes, 2003). Specifically, social support — which represents the nature
and quantity of an individual’s social interactions — affects the individual’s cognitive
processing of the traumatic event, as well as his/her emotional state and coping strategies.
These mechanisms in turn explain the presence or absence of many PTSD symptoms, such
as intrusive thoughts, avoidance of thinking about the event, social withdrawal and poor
disclosure of the event to others (Ehlers & Clark, 2000; Lepore, 2001; Williams & Joseph,
1999). The relationship between social capital and PTSD in the aftermath of disasters is
particularly relevant since the social fabric — which represents structural and cognitive social
capital — is typically weakened in such contexts (Hobfoll et al., 2007; Hurtado, Kawachi, &
Sudarsky, 2011) and since disaster victims are more vulnerable to developing PTSD and/or
other mental health problems (Kawachi & Subramanian, 2006).

Studies in different settings have explored the relationship between social capital and PTSD
in the short-term post-natural disaster context, with limited studies examining the
persistence of PTSD beyond one year post-disaster. Some studies explored the association
between social capital and PTSD in the year following the natural disaster (Ali et al., 2011;
Armenian et al., 2000; Cairo et al., 2010; Feng et al., 2007; Kaniasty & Norris, 2008; Wang
et al., 2000; Wind, Fordham, & Komproe, 2011; Wind & Komproe, 2012; Xu & Song,
2011). A few studies examined this same association at 2 and 2.5 years post-disaster (Ali,
Farooq, Bhatti, & Kuroiwa, 2011; Armenian et al., 2000; Cairo et al., 2010; Feng et al.,
2007; Kaniasty & Norris, 2008; Wang et al., 2000; Wind et al., 2011; Wind & Komproe,
2012; Xu & Song, 2011), with one of them doing so longitudinally, at 6, 12, 18 and 24
months after the event (Kaniasty & Norris, 2008). In the context of disasters, social capital
has been proposed as leading to enhanced community resilience, resources and capabilities
to deal with the post-disaster scenario (Norris, Stevens, Pfefferbaum, Wyche, &
Pfefferbaum, 2008; Wilkinson, 2002). Further studies are critical to providing the evidence
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to inform interventions that can lessen the economic and health burden associated with
PTSD in post-disaster settings in the short- and long-term.

Despite important variations in both PTSD and social capital between countries, few studies
have evaluated the role of social capital on post-disaster PTSD in developing countries,
particularly in Latin America or Peru. This is important because the nature, sources and
levels of social capital vary between different cultural settings, and thus need to be explored
independently in each context (De Silva, Harpham, Huttly, Bartolini, & Penny, 2007; De
Silva, Huttly et al., 2007; Szreter & Woolcock, 2004). Culture determines how social capital
is conceived and implemented (Taylor, 2007). Cross-cultural differences in social capital
may be explained by the intrinsic characteristics of societies: individualism—collectivism,
status identity, specific-holistic orientation, and tolerance for ambiguity (De Luque &
Sommer, 2000; Triandis, 1993). In addition, differences in the tendency of societies to trust
and the cognitive processes used to generate trust may also underlie the cross-cultural
differences in social capital (Doney, Cannon, & Mullen, 1998; Fukuyama, 1995).

Individualism and collectivism relate to the primacy people in a society place on themselves
over their aggregated social group (De Lugque & Sommer, 2000; Triandis, 1993) and both
structures impact structural and cognitive social capital in different ways. Collectivist
societies tend to give preference to the group over the individual, whereas the converse is
true for individualist societies. Across contexts, industrialized, developed societies have
become increasingly individualist, whereas less developed, traditional societies have
remained collectivist (Hofstede, 1991). For example, Latin American countries are generally
collectivist societies in which the family represents the basic social group (Gomez &
Sanchez, 2005). Collectivist societies tend to exhibit less trust in others, and particularly in
strangers, than individualist societies (Yamagishi, Cook, & Watabe, 1998). In individualist
societies, people are more likely to associate voluntarily with and trust others (Allik &
Realo, 2004). Thus, collectivist societies are generally less open to establishing new
relationships with “outsiders,” in turn limiting the potential to develop structural social
capital (Allik & Realo, 2004). Instead, members of collectivist societies tend to seek out
stable, predictable relationships with individuals that have proven to be trustworthy (Doney
et al., 1998). Traditional collective societies also tend to view relationships in a more holistic
way and form relationships that transcend many facets of life (professional, personal, etc.)
(De Luque & Sommer, 2000). In contrast, individualist societies tend to exhibit higher
tolerance for ambiguity and establish relationships with “outsiders” that are usually focused
on obtaining an outcome (Doney et al., 1998).

Cultural differences are also crucial for shaping the relationships that occur among members
of a society, and determine how structural social capital is created in a society. Status
identity relates to the definition of social status on the basis of culture-specific attributes (De
Lugue & Sommer, 2000), which can impact structural social capital. High status identity
societies tend to recognize individuals for their social status over their achievements,
resulting in benefits for individuals with a high social status and restricting interaction
between members with different statuses. In general, Latin American countries are high
status identity societies (Gomez & Sanchez, 2005), which may limit the potential for
relationships between individuals from different statuses and hinder the potential for
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building structural social capital (De Luque & Sommer, 2000; Taylor, 2007). With regard to
cognitive social capital, individuals from collectivist societies tend to have higher levels of
cognitive social value since they place more value on and more easily accept societal goals,
norms and values (Taylor, 2007).

In Peru there are diverse opportunities to build structural and cognitive social capital,
although engagement in these opportunities varies across communities and individuals. For
example, for the community membership component of structural capital, there are national,
regional and local union, community, women’s, political, religious, credit and sports/social
groups that individuals may join. For the individual support component, there are
opportunities for support from families and friends as well as from international, national,
regional and local governmental and nongovernmental organizations. National examples
include the government-supported Community Kitchens (comedores populares), Glass of
Milk (Vaso de Leche) and JUNTQOS conditional cash transfer programs (Aramburd,
Contraloria General de la RepuUblica del Pert, & Agencia de Cooperacion Técnica Alemana,
2008). Finally, for the citizenship activities component, there are local organizations such as:
residents’ associations, in which elected community leaders and authorities organize work,
distribute community resources and interact with external organizations; and self-defense
committees (rondas campesinas), in which groups of men patrol the community to detect
and punish animal thievery and solve local disputes. Opportunities to develop cognitive
social capital also exist in Peru, through informal networks between community members,
including friends, family and neighbors. Even though opportunities for building structural
and even social capital are well-developed in Peru, how these opportunities play out varies
within and across communities and individuals.

Several factors may result in an increased risk of chronic PTSD in Peru. First, the Peruvian
population is repeatedly exposed to traumatic events. These events result from its
geographic and climatic characteristics (i.e. its location in one of the most active seismic
locations in the world and its vulnerability to the “El Nifio” phenomenon) that cause
periodic moderate to severe natural disasters (Young & Ledn, 2009); the war against
terrorism in the past three decades (Pedersen, Tremblay, Errazuriz, & Gamarra, 2008); and
the high rates of crime and violence prevalent in the country (Heinemann & Verner, 2006).
Such cumulative exposure may enhance the country’s vulnerability to developing PTSD
after natural disasters (Breslau, Peterson, & Schtulz, 2008; Brewin, Andrews, & Valentine,
2000; Cohen, 2008; Neuner et al., 2004). Second, provision of and access to mental health
services has been largely ignored in Peru (Fraser, 2007; Saraceno et al., 2007; Saxena,
Thornicroft, Knapp, & Whiteford, 2007), despite high prevalences of mental health
disorders in the general population that remain undiagnosed and untreated (Instituto
Nacional de Salud Mental, 2007). This is compounded by limited resources that prevent the
provision of psychosocial supportive interventions and the reconstruction of the lives of
people affected by natural disasters (Fraser, 2007). One large study in Peru explored the link
between social capital and mental health. Specifically, the study analyzed the association
between social capital and common mental disorders (depression and anxiety) among
mothers of young children in different settings in Peru. Results showed that social capital
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has differential effects on depression and anxiety in this population (De Silva, Huttly et al.,
2007).

In this context, we aimed to examine the association between cognitive and structural social
capital and chronic PTSD among survivors of the 2007 Pisco Earthquake living in peri-
urban and urban areas of province of Pisco, Peru, the province hardest hit by the earthquake
in terms of deaths and destruction of buildings (Organizacién Panamericana de la Salud,
2010), four years post-disaster.

Study design and setting

We conducted a population-based cross-sectional survey in Pisco, Peru, in order to examine
the association between social capital and PTSD 4 years after the 2007 Pisco earthquake.

Pisco is one of the five provinces of the department of Ica, Peru, 253 km to the southeast of
Lima. The province of Pisco has 126,000 inhabitants who live in eight districts (INEI,
2008). Before the 2007 earthquake, Pisco was a poor province, whose main economic
activities were agriculture, crafting and fishing. About 55% of the houses were built with
stones, mud, thatch, and other rudimentary materials. Access to basic services was limited:
36% of houses lacked public water supply, 34% lacked electricity, and 51% lacked access to
the public waste drainage system (Municipalidad Provincial de Pisco & Sistema Nacional de
Defensa Civil, 2009, p. 80). In addition, 63% of people living in urban and peri-urban Pisco
had completed high school (INEI, 2008).

The 2007 earthquake

On August 15th 2007 (6:40 pm local time), a 7.9 magnitude earthquake with a duration of
210 s struck Pisco. Its epicenter was located 74 Km west of the city of Pisco (one of the
province’s eight districts), at a depth of 39 km in the Pacific Ocean. The earthquake was
cataloged as the worst Peruvian earthquake in the last 100 years and the longest in Peru’s
history.

The earthquake caused major damages, with great part of the impact concentrated in Pisco.
Overall, 596 persons were killed, 1292 were injured, and 320,000-465,000 were affected.
Despite the fact that the province of Pisco is home to only 18% of the population of the
Department of Ica, 64% of earthquake-related deaths occurred in Pisco and 86% of its
houses were affected, mainly due to their rudimentary construction. Of the two hospitals in
Pisco, one sustained severe damages (losing 95% of its hospitalization capacity) and the
other was completely destroyed. Widespread blackouts, communication failure, water
outages, sewage collapse, and severe damage to transport routes also occurred
(Organizacion Panamericana de la Salud, 2010). Four years after the earthquake, little
progress had been made in the restoration of Pisco and the lives of its residents (El
Comercio, 2012; Long-Chavez, 2012).
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This study included adult survivors of the 2007 Pisco earthquake who resided in urban and
peri-urban areas of 5 districts of the province of Pisco. Participants were randomly selected
using a complex multi-stage sampling design. Inclusion criteria for the study included: age
older than 21 years and residence in the current district during the 2007 Pisco earthquake.
First, we selected five of the eight districts of Pisco based on the severity of the damages
caused by the earthquake: two severely affected districts (=45% of houses destroyed or
severely damaged), one moderately affected district (=45% of houses mildly damaged), and
two mildly affected districts (=40% of the houses mildly damaged or unaffected). The
districts selected were: Pisco and San Clemente (severely affected); Independencia
(moderately affected); and San Andres and Paracas (mildly affected). Then, we selected
blocks and households from updated maps of the districts using systematic random
sampling. Finally, in each selected house, we randomly selected one participant from all
eligible household members. Interviewers visited the houses at different days and times of
the morning, afternoon and evening to contact potential participants.

We anticipated that a sample size of 900 participants would result in 80% power to detect a
prevalence ratio of PTSD of 1.88 (corresponding to an odds ratio of 2.00) in participants
with low versus high social capital using a two-tailed exact test. This considers a prevalence
of PTSD of 8% among participants with high social capital, a significance level of 5%, and a
design effect of 1.25 (to account for the complex survey design used). Since we anticipated a
non-response proportion of 10% and a non-eligibility proportion of 5%, we planned to
screen approximately 1100 individuals to participate in the study.

Of the 1119 individuals screened to participate, 87 (7.7%) did not fulfill the eligibility
criteria [52 (4.6%) had an age <21 years and 35 (3.1%) were not in Pisco during the
earthquake] and were not included in the study. In addition, 22 (2.0%) individuals did not
consent to participate and were also not included. Thus, 1012 (90.4%) individuals were
enrolled in the study [168 (16.6%) from San Andrés, 180 (17.8%) from Independencia, 225
(22.2%) from Paracas, 222 (21.9%) from Pisco, and 217 (21.5%) from San Clemente].

Data collection

Data collection took place between July and September 2011. We used an interviewer-
applied, paper-and-pencil survey comprised of 3 parts: i) a general socio-demographic
questionnaire, ii) a validated Spanish translation of the PTSD Checklist — Civilian version
(PCL-C), and iii) a validated Spanish translation of the Adapted Social Capital Assessment
Tool (SASCAT). In applying the PCL-C to ascertain the presence of PTSD, we asked
participants to respond specifically about symptoms related to the 2007 Pisco Earthquake.
The survey team consisted of 4 interviewers, all of whom had a background in health (two
nurses, a health center administrator, and a nurse assistant) and experience conducting health
surveys. The team underwent 3 training sessions, directed by the lead author. In addition, we
conducted a pilot study to test and adjust the instrument prior to initiating data collection.
The pilot study was conducted with 20 adult volunteers from the district of Pisco from June
23-24, 2011. The volunteers were males and females of different ages. The pilot study was
planned, implemented and evaluated by the lead author. The interviewer team recorded the
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times for the informed consent process and the completion of the questionnaires. Volunteers
then participated in respondent debriefing during which the interviewers asked participants
whether they understood the questions, if the interviewer instructions were clear, and if they
had any suggestions for changes or improvements to the questions or response options
(Hughes, 2004). The research team made minimal changes to the survey instruments
following the pilot.

Socio-demographic questionnaire

This questionnaire contained 14 questions about socio-demographic characteristics (age,
gender, marital status, religion, birthplace, education level and socio-economic status),
personal and family history of mental illness, and variables related to the 2007 Pisco
earthquake (severity of personal injuries, loss of family members, and severity of home
damage). These questions were based on the Peruvian DHS (ENDES) survey and other
surveys administered by the Peruvian National Institute of Statistics and Informatics (INEI),
as well as instruments used in previous studies about earthquakes in Peru (Cairo et al.,
2010).

PTSD checklist — civilian version (PCL-C)

We measured the presence of PTSD-related symptoms using a previously validated Spanish
version of the PCL-C (Miles, Marshall, & Schell, 2008; Vera-Villarroel, Zych, Celis-Atenas,
Cordova-Rubio, & Buela-Casal, 2011). The PCL-C has been widely used for population
screening, as a feasible and accurate alternative to a full psychiatric clinical evaluation
(Ruggiero, Del Ben, Scotti, & Rabalais, 2003; Ruggiero, Rheingold, Resnick, Kilpatrick, &
Galea, 2006). The PCL-C assesses the presence of PTSD-related symptoms through 17
questions about the frequency with which the respondent has experienced a specific PTSD-
related symptom in the previous month. Answers are rated on a scale ranging from 1
(Never) to 5 (Always) and the total score is calculated as a simple sum of these ratings. A
total score greater than 43 points was considered as indicative of the presence of PTSD
(Blanchard, Jones-Alexander, Buckley, & Forneris, 1996). The PCL-C had high internal
consistency (Cronbach’s alpha of 0.83) in this study.

Adapted social capital assessment (SASCAT)

The SASCAT is widely used to evaluate two dimensions of social capital: structural social
capital and cognitive social capital. It was translated to Spanish and validated in Peru with
2771 caregivers from different regions of the country by De Silva et al. (2006). The
structural component assesses group membership, support (emotional, economic and/or
assistance) received from community groups and individuals, and involvement in citizenship
activities in the previous year. The cognitive component evaluates the following: trust in the
community, interpersonal relationships among community members, sense of belonging to
the community, and perception that other community members may try to take advantage of
oneself if they had the chance. The score on the structural component was categorized into
quartiles and subsequently dichotomized into high (second, third, and fourth quartiles) and
low (first quartile) structural social capital, as previously reported in a study on social capital
and mental health in Peru (Loret de Mola et al., 2012). The score on the cognitive
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component was categorized into low (1-2 points) and high (3—-4 points) cognitive social
capital, as recommended by De Silva et al. (De Silva et al., 2006).

Data analysis

Statistical analysis was performed using STATA 11.0 for Windows (StataCorp LP, College
Station, TX; USA). Bivariate analyses evaluating the association between PTSD and the
socio-demographic, clinical and earthquake-related variables were conducted using the t-test
and Mann-Whitney test for continuous variables and the chi-squared test for categorical
variables, as appropriate. Multivariable analysis was conducted using prevalence ratio
regression; specifically, we used Poisson regression with robust variance estimation to
estimate the prevalence ratio (PR) of PTSD by levels of cognitive and structural social
capital, after adjusting for relevant confounders (Barros & Hirakata, 2003; Deddens &
Petersen, 2008). We chose to estimate the prevalence ratio, rather than the odds ratio, as a
measure of association because the prevalence ratio is a more natural measure of association
considering the chronic nature and high prevalence (>10%) of the PTSD outcome. In this
situation, an odds ratio poorly approximates the prevalence ratio, thus requiring direct
estimation of this quantity (Barros & Hirakata, 2003; Behrens, Taeger, Wellman, & Keil,
2004; Thompson, Myers, & Krisbel, 1998). Confounding variables were included in the
multivariable analysis if they were significantly associated with both the outcome and the
exposure in the bivariate analysis or on theoretical grounds, if the literature supported their
role as confounders. All statistical analyses accounted for the multistage sampling used in
the study.

Ethical considerations

Results

This study received ethical approval from the Human Ethics Committee at Universidad
Peruana Cayetano Heredia, in Lima, Peru, on November 2010 (reference #57285). All study
participants gave verbal informed consent prior to participating in the study.

A total of 1012 individuals participated in the study (response rate = 90.4%). The socio-
demographic and earthquake-related characteristics of the study population are presented in
Table 1. The study population was predominantly female, with a mean age of 43.1 (95% CI:
38.7-47.4). Most participants were married or cohabitating (72.1%), Catholic (79.7%), with
complete high school education (68.2%), and low socio-economic status (73.5%). Nearly
two-thirds of the study population was at home during the earthquake and over one-third
reported severe damages to their homes. Only 5% and 10% of the study population reported
having personal or family history of mental illness, respectively. A small fraction of
individuals received medical care for injuries suffered in the earthquake, and one-tenth lost a
family member in the event. In terms of social capital, over half of the study population had
high cognitive social capital and over two-thirds had high structural social capital. The
prevalence of chronic PTSD in the study population was 15.9% (95% CI: 12.3-19.8).

Table 2 shows the prevalence of PTSD by socio-demographic, clinical and earthquake-
related characteristics. The cognitive social capital score on the SASCAT was inversely
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associated with the PTSD score on the PCL-C (p < 0.01), while the structural social capital
score was not associated with the PTSD score (p = 0.58). Specifically, those with high
cognitive social capital had an almost two times lower prevalence of chronic PTSD than
those with low cognitive social capital. Regarding the socio-demographic and earthquake-
related factors, PTSD was associated with a female gender, older age, separated/divorced
marital status, lower education level, lower socioeconomic status, and higher severity of
personal injuries.

Table 3 shows the crude and adjusted prevalence ratios (PR) of chronic PTSD by cognitive
and structural social capital, as well as by socio-demographic, clinical and earthquake-
related characteristics. Cognitive social capital continued to be significantly associated with
chronic PTSD (p < 0.01), but no association was observed between structural social capital
and chronic PTSD (p = 0.23). After adjusting for all confounders, the prevalence of chronic
PTSD among participants with low cognitive social capital was 83% higher than those with
high cognitive social capital (PR = 1.83; 95% CI: 1.50, 2.22; p < 0.01). On the other hand,
structural social capital was not independently associated with chronic PTSD (PR 1.44; 95%
Cl: 0.70, 2.97; p=0.23).

Discussion

This study found that higher cognitive social capital is independently associated with lower
prevalence of chronic PTSD among survivors of the 2007 Earthquake residing in Pisco,
Peru, even 48 months after the disaster occurred. Participants with high cognitive social
capital had a prevalence of chronic PTSD nearly twice as low as those with low cognitive
social capital, even after adjusting for key confounders. No association was found between
the structural dimension of social capital and chronic PTSD.

Social capital has been associated with several mental health outcomes (Almedom, 2005; De
Silva, Huttly et al., 2007; Kawachi & Berkman, 2001; Kripper & Sapag, 2009; McKenzie et
al., 2002; Whitley & McKenzie, 2005), although evidence for specific psychiatric disorders
including PTSD has been more limited. Furthermore, the few studies that have focused on
the occurrence of PTSD were set in the immediate post-disaster setting, rather than the long-
term persistence of PTSD (i.e. after 1-2 years) (Brewin et al., 2000; Cairo et al., 2010).
Nevertheless, there are several similarities between our and earlier results. Previous studies
have found a protective association between social capital (or some of its components) and
the occurrence of PTSD (Ali et al., 2011; Wind et al., 2011; Wind & Komproe, 2012),
which parallels the association we found between cognitive social capital and chronic PTSD.
In addition, and congruent with our results, previous studies evaluating cognitive and
structural social capital have found differential associations between the cognitive and
structural dimensions of social capital and PTSD (Wind et al., 2011; Wind & Komproe,
2012). It has been postulated that the different associations between cognitive and structural
social capital and PTSD arise from the mediating role of cognitive social capital in the
relationship between structural social capital and PTSD (Wind & Komproe, 2012). Because
cognitive social capital is a more proximal determinant of PTSD, it tends to exhibit a more
consistent, stronger association with the outcome-PTSD - than the more distal determinant
of structural social capital. This follows the theoretical framework proposed by Putnam
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(2001) and Woolcock (2001), which argues that participation in social interactions and
networks foster trust (Putnam, 2001; Woolcock, 2001). Although the reverse scenario is also
plausible (that it is actually trust that favors more participation) (Brehm & Rahn, 1997),
there is some evidence that supports the proximal mediation of the effects of structural
social capital by cognitive social capital (Veenstra, 2002). Nevertheless, the relationship
between structural and cognitive social capital is complex, and longitudinal studies are
needed to disentangle the direction of causality.

A related point of discussion is that it is possible to have high structural and low cognitive
social capital within the same person. For example, it is possible for an individual to be
involved in several community groups, receive support from multiple individuals and/or
participate in citizenship activities (high structural social capital) yet not feel connected or
trusting of his or her community (low cognitive social capital). In a multi-country study on
maternal social capital and mental health, for example, about 2 in 3 mothers in Peru and
Ethiopia reported receiving support from 1 to 2 or more individuals, that being one
component of high structural social capital. However, high cognitive social capital was
much lower in Peru (54.8%) than in Ethiopia (88.9%) (De Silva & Harpham, 2007).

Interestingly, we found a high prevalence of PTSD (15.9%; 95% ClI: 12.3, 19.8) despite the
passing of several years since the disaster. Previous literature has demonstrated that as many
as 30% of the cases of PTSD arising after exposure to a disaster will take a chronic course.
Given that a study conducted in the city of Pisco eight months after the 2007 Earthquake
(2008) found a prevalence of PTSD of 25%, we anticipated a maximum prevalence of PTSD
of 8%. Nevertheless, we found a significantly higher prevalence of PTSD (p < 0.01). This
may be attributed to local and cultural factors. Mental health has long been stigmatized in
Peru and Latin America and, as mentioned above, mental health care and prevention
programs have been and continue to be very limited and inefficient. The availability of
mental health services during and after natural disasters and in the provinces of Peru is even
more limited (Direccion General de Gestién del Desarrollo de Recursos Humanos, 2011;
Fraser, 2007; Instituto Nacional de Salud Mental, 2007; Zevallos, Pastor, & Moscoso,
2011). In addition, the resource limitations prevalent in Peru — as in most of Latin America —
complicate the adaptation and recovery of the population from the social, economic, health
and psychological consequences of natural disasters. Moreover, the constraints and lethargy
in the government’s response to these catastrophes further complicate the reconstruction of
the lives of the affected (El Comercio, 2012; Long-Chavez, 2012).

It is important to mention that much controversy exists in the research community about: the
distinction between “normal” psychological distress related to life events and PTSD as a
mental health pathology; and whether or not the prevalence of PTSD can be effectively
measured in population-level studies. According to authors critical of the current Western
psychiatric categorization of PTSD, diagnosis of this condition and development of related
interventions should be re-evaluated using a more critical lens (Summerfield, 2001, 2004;
Wakefield, 2007). Nevertheless, this interesting approach escapes the scope of our study.
For our population-based study, we employed the PCL-C as a screening instrument since it
has high internal consistency and validity (Vera-Villarroel et al., 2011) and since it was
previously shown to be accurate for population-level estimates of PTSD (Ruggiero et al.,

Soc Sci Med. Author manuscript; available in PMC 2014 July 06.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Flores et al.

Page 12

2003, 2006). We believe that this instrument effectively allowed us to screen for probable
Post Traumatic Stress Disorder among those living in Pisco post-disaster.

Our study has several limitations that should be taken into account when evaluating its
findings. First, the cross-sectional design precludes establishment of a temporal or causal
relationship between social capital and PTSD and limits the possibility of studying potential
variations in the effect of social capital and other variables over time. Second, our study only
surveyed urban and peri-urban residents. Thus our results may not be directly applicable to
residents of rural settlements. Although it is expected that such individuals are at high-risk
for mental health disorders and exhibit low levels of social capital, we were unable to
include them in the study for logistic reasons. Study findings may be generalized to urban
and peri-urban residents of low-resource communities in Peru and Latin America, but should
not be uncritically extrapolated to other groups. Third, our study sample had significantly
more females than males. We strove to include both groups by visiting households for
interviews at different times of day (morning, afternoon, evening). However, given the long
working hours and temporary travel for work among males in the communities, it was
difficult to find males at home and include them. Fourth, although the prevalence of PTSD
may have been underestimated due to social desirability bias (given the stigma associated
with mental health disorders in Peru), this bias has been found to be more important in the
acute trauma setting (Vazquez & Perez-Sales, 2007). In this study, this bias was partially
addressed by anonymity and population-friendly phrasing of questions. Fifth, study results
may be subject to common method bias, as both PTSD and social capital were assessed by
self-report, at only the individual level and at one point in time. Finally, recall bias may also
have affected our results. However, the prominence of the 2007 earthquake in the
respondents’ lives and the use of significant events to help the participant answer the
questionnaire accurately probably reduced the potential impact of such bias on our results.

Despite these limitations, this study is one of the first studies of chronic post-disaster PTSD
conducted in Latin America, a setting where several factors result in high vulnerability to
post-disaster PTSD and where the cultural and socioeconomic context may result in unique
sources, types and levels of social capital. That the study is population-based with complex
random sampling and high participant response rates further contributes to the
generalizability of its results, at least in the urban setting. We believe that this study
contributes to delineating the potentially protective role of cognitive social capital on the
persistence of chronic PTSD in a resource-limited country in Latin America, and highlights
the need for further research and the development of effective preventive strategies for this
and other vulnerable populations. These findings underscore the importance of individual-
level cognitive social capital as a protective factor against the occurrence of PTSD in a post-
disaster setting and contribute to understanding the nature of such relationships in a
resource-limited population in Latin America. Further experimental evidence is needed to
determine the potential causal effect of social capital. These results may have public health
implications. For example, pre- and post-disaster community-based interventions that
catalyze and foster dimensions of cognitive social capital may aid in ameliorating the effect
of earthquakes and other natural disasters on populations with high vulnerability to such
events and poor access to mental health and other support services.
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Table 1
Characteristics of the study population.
Characteristics Un-weighted Weighted
N (%) % (95% Cl)

Gender

Female 677 (66.9) 67.8 (65.7, 69.9)

Male 335 (33.1) 32.2(30.1, 34.3)
Age (vears)@ 40.1 43.1(38.7, 47.4)

20-29 years 314 (31.0) 245 (13.9, 35.1)

30-39 years 273 (27.0) 24.7 (22.6, 26.7)

40-49 years 151 (14.9) 15.3 (13.3,17.4)

50-59 years 129 (12.8) 16.2 (12.6, 19.9)

60-69 years 87 (8.6) 11.6 (7.3, 15.9)

270 years 58 (5.7) 7.6 (4.7, 10.5)
Marital status

Single 224 (22.2) 20.4 (15.7, 26.0)

Married/cohabitating 721 (71.3) 72.1(68.5, 75.5)

Divorced/separated 33(3.3) 3.3(2.7,4.0)

Widowed 33(3.3) 4.3(3.0,6.1)
Religion

None 70 (6.9) 4.7(2.3,9.3)

Catholic 773 (76.4) 79.7 (74.0, 84.4)

Non-Catholic 169 (16.7) 15.6 (13.6, 17.9)
Education

None 25 (2.5) 1.9 (0.8, 4.3)

Primary school (1-6 years) 221 (21.9) 25.4(20.3,31.3)

High school/university (>7 years) 765 (75.7) 72.7 (67.8,77.2)

Socio-economic status®

Low 779 (77.0) 73.5 (67.4, 78.9)

Middle 199 (19.7) 22.6 (185, 27.2)

High 34 (3.4) 3.9(26,5.8)
Location during the earthquake

Oown house 590 (58.6) 63.2 (56.3, 69.5)

Neighbor’s/friend’s house 117 (11.6) 10.6 (10.0, 11.3)

Public place 300 (29.8) 26.2 (20.4, 33.0)
Personal injuries

Hospitalized/ambulatory care 40 (4.0) 6.4 (3.6, 10.9)

Unaffected 970 (96.0) 93.7 (89.1, 96.4)
Housing damages

Destroyed/uninhabitable 290 (28.8) 36.9 (25.9, 49.6)

Moderately/severely damaged 282 (28.0) 31.6 (27.5, 36.0)

Unaffected/mildly damaged 434 (43.1) 31.5(18.5,48.2)
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Characteristics Un-weighted Weighted
N (%) % (95% Cl)
Loss of family members
Yes 96 (9.5) 15.9 (7.7, 29.9)
No 910 (90.5) 84.1(70.1, 92.3)
History of mental illness
Present 74 (7.3) 49 (1.6,14.1)
Absent 936 (92.7) 95.1 (85.9, 98.4)
Family history of mental illness
Yes 112 (11.1) 10.1 (7.5, 13.4)
No 898 (88.9) 89.9 (86.6, 92.5)

95% CI: 95% Confidence Interval.

aMean (95% Confidence interval); Otherwise N (%).

b, . . . .
Socio-economic status was calculated using an assets-based index.
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Table 3

Crude and adjusted prevalence ratios (PR) and 95% confidence intervals (95% CI) of post-traumatic stress
disorder (PTSD)? by social capital and socio-demographic, clinical and earthquake-related characteristics.

Characteristic CrudePR (95% CI) Adjusted PRD (95% CI)

Structural social capital®
High 1.00 (Reference) 1.00 (Reference)
Low 1.51 (0.67, 3.40) 1.44 (0.70, 2.97)
Cognitive social capitald
High 1.00 (Reference) 1.00 (Reference)

Low 1.86(1.38,2.53)"F  1.83(1.50,2.22)""

PTSD: post-traumatic stress disorder.
**
p<0.01.
aPTSD was defined as a score greater than 43 points on the PTSD Checklist — Civilian Version (PCL-C).

Adjusted by gender, age, education level, marital status, religion, socioeconomic status, history of mental illness, severity of personal injuries and
loss of family members.

CThe levels of structural social capital were defined based on the structural social capital scores in the SASCAT, as follows: Low = 1st quartile (0—
1 points); High = 2nd-4th quartiles (2-7 points).

The levels of cognitive social capital were based on the cognitive social capital scores in the SASCAT, as follows: Low = 0-2 points; High = 34
points.
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