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Abstract

Background: The A/H1N1 pandemic originated in Mexico in April 2009, amid high uncertainty, social and
economic disruption, and media reports of panic. The aim of this research project was to evaluate the
psychological response of family primary caregivers of patients hospitalised in the Intensive Care Unit (ICU) with
suspected influenza A/H1N1 to establish whether there was empirical evidence of high adverse psychological
response, and to identify risk factors for such a response. If such evidence was found, a secondary aim was to
develop a specific early intervention of psychological support for these individuals, to reduce distress and possibly
lessen the likelihood of post-traumatic stress disorder (PTSD) in the longer term.

Methods: Psychological assessment questionnaires were administered to the family primary caregivers of patients
hospitalised in the ICU in the General Hospital of Zone 1 of the Mexican Institute for Social Security (IMSS), Oaxaca,
Mexico with suspected influenza A/H1N1, during the month of November 2009. The main outcome measures were
ratings of reported perceived stress (PSS-10), depression (CES-D), and death anxiety (DAQ). Data were subjected to
simple and multiple linear regression analysis to identify risk factors for adverse psychological response.

Results: Elevated levels of perceived stress and depression, compared to population normative data, and moderate
levels of death anxiety were noted. Levels of depression were similar to those found in comparable studies of
family members of ICU patients admitted for other conditions. Multiple regression analysis indicated that increasing
age and non-spousal family relationship were significantly associated with depression and perceived stress. Female
gender, increasing age, and higher levels of education were significantly associated with high death anxiety.
Comparisons with data collected in previous studies in the same hospital ICU with groups affected by a range of
other medical conditions indicated that the psychological response reported in this study was generally lower.

Conclusions: Data indicated that, contrary to widely publicised reports of ‘panic’ surrounding A/H1N1, that some
of those most directly affected did not report excessive psychological responses; however, we concluded that
there was sufficient evidence to support provision of limited psychological support to family caregivers.

Background
A novel influenza of swine origin was first detected in
Mexico during March and early April 2009 as increasing
incidence of atypical respiratory disease in localised
areas in Mexico was reported. Details of the epidemiol-
ogy, spread, and risk factors for infection and death

have been reported for early spread of the disease in
Mexico [1,2].
Although initially thought to be the result of an

extended seasonal influenza outbreak, the high level of
hospitalisation and severe cases of pneumonia in young
and otherwise healthy adults was unusual. In Oaxaca on
15 April 2009 health officials were notified of a sus-
pected case of atypical pneumonia; the patient died
within a few days. Investigation of this case identified a
novel agent, later identified as a non-typeable strain of
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influenza A. On 23 April the Public Health Agency of
Canada and the Communicable Diseases Center (CDC)
in Atlanta confirmed that a common novel influenza A
virus had been detected in two Mexican samples; the
one from Oaxaca, and another from La Gloria, Vera-
cruz, and was similar to a strain isolated from patients
in California [3]. A week later on 29 April the World
Health Organisation (WHO) announced a global pan-
demic alert level Phase 5 [4], indicating sustained
human-to-human transmission in one WHO region of
the world, and this was later raised to a global Phase 6
pandemic on 11 June 2011 [5], which was the pandemic
alert level at the time of our study.
With uncertainty regarding the virulence and trans-

missibility of the pandemic in the early stages, and
immense media scrutiny and reporting, there was wide-
spread public fear [6]; and media reports of panic, espe-
cially in Mexico [7]. Even the most trusted source of
global health information; WHO, was being reported in
the media as warning that “all of humanity is under
threat” [8]. High levels of fear and concern persisted in
Mexico due to concerns about the severity of the illness,
uncertainty surrounding its mortality rate, the suscept-
ibility of younger and healthy people, and potential for
contagion and stigma.

Pandemic context at the time of this study
Our study was conducted from 1 to 30 November 2009.
On 21 September 2009 the Government of Mexico
announced that the country was at an “intermediate
warning” level for influenza caused by A/H1N1 indicat-
ing that people should strengthen measures to promote
health [9]. During the period from the start of the out-
break until 19 September, 220 people had died and
26,865 had been infected throughout the country, and
3,486 people had died and 296,000 had been infected,
globally. The Health Secretary, José Ángel Córdova,
reported that infection levels had accelerated in the
States of Nuevo León, Baja California, Sinaloa in Mexico
City, Tlaxcala and Oaxaca. At the time of the study,
Mexico had experienced three peaks in infection rates;
the first from 23 to 30 April, the second between 26
June and 24 July, and the third in mid September.

Background research
Research in the area of psychological response of family
members of patients has generally focused on the psy-
chological assessment of family members or informal
caregivers of patients admitted to ICUs [10], and has
included assessments of post traumatic stress symptoms
[11], psychological impacts of being involved in making
end-of-life decisions and interventions to support
families [12], and assessment of psychological or physi-
cal health of caregivers of patients on prolonged

mechanical ventilation and the chronically critically ill
[13,14]. Another source of research literature on the
psychological response of caregivers has focused on the
longer term mental and physical health burden on care-
givers providing care for patients with long term condi-
tions, such as HIV/AIDS, cancer, or dementia [15].
Therefore studies of caregiver psychological response
are highly varied, both in terms of psychosocial impacts
specific to different types of conditions (e.g. acute
trauma and possible situations surrounding that, or fatal
illness), their temporal features and outcomes with
regard to care-giving (long-term care and eventual
death, potential for recovery), and the psychological
assessments used. In addition, there are differences in
the time frames in which psychological symptoms are
assessed in such studies; typically ranging from hospita-
lisation to 6-9 months post-discharge for ICU-related
studies. However, one common aspect of most ICU stu-
dies of this nature is that they usually assess one or
more of the following; stress, depression, and/or anxiety.
A recent review of symptoms experienced by family

members of patients in ICUs [10] identified common
risk factors for stress, anxiety and depression from 18
core studies. In terms of demographic risk factors, being
female was a risk factor for most types of stress (includ-
ing acute stress disorder and post-traumatic stress disor-
der (PTSD)) and depression, and being a spouse was a
common risk factor for depression and anxiety.
Azoulay et al [11], in conclusion of their study of

PTSD in family members of ICU patients, commented
on the high levels of PTSD and the need for preventa-
tive and early intervention strategies. They suggest that
high rates of anxiety and depression in family members
may increase the risk of PTSD reaction and call for a
need to identify factors detectable at the time of the
ICU stay and associated with increased vulnerability in
family members.
In our study, our focus was to evaluate levels of per-

ceived stress, depression and death anxiety in the pri-
mary family caregiver of patients hospitalised and
admitted to the ICU with suspected A/H1N1. Our aim
was to empirically document the nature of the psycholo-
gical impact of this epidemic in Oaxaca, to screen the
primary family caregiver for adverse psychological symp-
toms, and to analyse data to identify risk factors for
these adverse reactions. In addition, if evidence of
adverse psychological response was found, we sought to
develop appropriate resources to assist this population
to cope with and reduce such responses, and in doing
so, possibly lower levels of acute stress and likelihood of
development of PTSD.
In this article we will report an overview of the levels

of psychological response reported during the screening
of these family caregivers; identify risk factors that are

Elizarrarás-Rivas et al. BMC Psychiatry 2010, 10:104
http://www.biomedcentral.com/1471-244X/10/104

Page 2 of 9



associated with an elevated adverse response; and refer-
ence the extent of this response by comparing our find-
ings to comparable data collected by the research team
at the same hospital, and from comparable ICU studies
reported in the literature, as well as established norma-
tive population and community data for our psychologi-
cal assessment tools. We will then provide a brief
overview of the early psychological support intervention
offered to family caregivers.

Methods
Participant selection
The research team assessed the psychological response
of the family primary caregiver of all patients admitted
to hospital, by ambulance, with respiratory distress and
hospitalised in the ICU with suspected influenza A/
H1N1 in the General Hospital of Zone 1 (HGZ 1) of
the Mexican Institute for Social Security (IMSS) in Oax-
aca, during 1-30 November 2009. Due to the infectious
nature of the medical condition determining ICU admis-
sion and the need for stringent infection control only
one relative of the patient is authorised to have contact
with the patient in ICU. This primary caregiver is
allowed access to communicate with the patient and to
attend to their personal care. The authorised caregiver
was the one approached to take part in the study.
Participation in the study was voluntary and anon-

ymous. The only exclusion criterion for participation
was a prior psychiatric diagnosis. The study was
approved by the Research and Ethics Committee of the
HGZ 1 of the IMSS and all participants provided writ-
ten informed consent.

Materials
The psychological response of the family primary care-
giver was assessed using three established assessment
tools:

- Perceived Stress Scale (PSS-10) [16]. The PSS-10 is
a 10-item self report scale used to measure global
perceived stress, it has been found useful as a pre-
dictor of physical symptoms and health outcomes.
The scale assesses the respondent’s appraisal of his/
her life as unpredictable, uncontrollable, and over-
loaded during the preceding month. Scores range
from 0 to 40 with higher scores indicating a higher
risk factor for future distress.
- Center for Epidemiologic Studies Depression Scale
(CES-D) [17]. The CES-D is a 20-item self-report
scale developed for the general population to mea-
sure the frequency of depressive symptoms during
the past week. It is not a clinical diagnostic tool, but
has been used widely as a useful screening tool. It
has excellent reliability (a coefficients, 0.85-0.91) and

validity. Responses are rated on a four-point scale to
yield total scores in the range 0 to 60. Higher scores
indicate a greater risk of depression, with scores ≥16
indicating an increased risk of clinical depression
and, possibly, mortality [18].
- Death Anxiety Questionnaire (DAQ) [19]. The
DAQ is a 15-item self-report scale that measures
attitudes towards one’s own death and dying, includ-
ing fear of the unknown, fear of suffering, fear of
loneliness and fear of personal extinction. Death
anxiety can be interpreted as an additional form of
general anxiety or distress in the context of our
study. Death anxiety has been linked to self-esteem
and well-being, personality, valuing life, cultural
values and differences and religiosity [20].

These scales were chosen for a range of reasons; the
CES-D had been used in other clinical studies in ICUs
to assess responses of caregivers and others [10], there
were established normative data from populations and
community based samples for all scales [17,19,21], and
these scales had been used successfully in studies of the
psychological impacts of a range of other medical condi-
tions and situations previously conducted by the
research team, allowing for direct comparisons to be
made to these data [22].

Procedure
A single interviewer collected data from all participants,
in the period shortly after the patient was diagnosed and
hospitalised in the hospital ICU. Participants were pre-
sented with each question and set of response options
by the interviewer, and the interviewer noted each
response and subsequently scored the data for each par-
ticipant. Demographic data were also collected; age, gen-
der, family relationship to patient and education level.

Statistical analysis
Exploratory data analysis was conducted using frequency
distribution for categorical variables and graphs and sum-
mary statistics for continuous variables. Continuous data
for the psychological response scale variables were exam-
ined using regression analysis and checked for homoge-
neity of variance. Skewed distributions were natural
logarithm transformed before simple and multiple linear
regression analysis was performed. Statistical analyses
were undertaken using the statistical package STATA,
version 10 (2008; Stata Corporation, College Station, TX,
USA). Statistical significance was taken as p ≤ 0.05.

Results
Characteristics of the sample
During the study period 36 patients were hospitalised
and admitted to the ICU, and all were subsequently
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confirmed as having A/H1N1. Only one family member
in the role of primary caregiver refused to participate in
the study, and no family members in the primary care-
giver role had a prior psychiatric diagnosis. Therefore
the final study sample size was 35. Table 1 summarises
the characteristics of the sample.
Three quarter of the study participants were female

(74.3%), 43% were in a spousal relationship with the
admitted patient, and around a third (34.3%) had a uni-
versity-level education. The mean age of participants
was 32 (range 20-55).
The mean scores for perceived stress, depression, and

death anxiety were 16.7, 16.4 and 15.1, respectively.
These data were categorised, using established cut-off
scores, and are shown in Figure 1 for the three assess-
ment scales.
From Figure 1 it can be seen that the majority of par-

ticipants reported no stress or depression (60% and 57%,
respectively) and around a third of participants’
responses were categorised as ‘low’ for stress and
depression (37% and 34%, respectively). High levels of
stress and depression were noted for a small proportion
of participants (3% for both measures). Although the
term ‘low’ has been used for categorisation of depression
it should be noted that this represents the cut-off score
of 16, above which individuals are regarded as being at
higher risk of clinical depression i.e. 43% of the sample
had a score above this cut-off. High levels of death anxi-
ety were reported by 17% of participants, with the
majority reporting moderate levels of death anxiety.
Regression Analyses
Univariate analysis, conducted using the continuous
psychological response data, identified that the following

were significantly associated with perceived stress (coef-
ficient, R2 and p-value): female gender (16.4, 0.23,
0.003), non-spousal family relationship (0.48, 0.83,
< 0.001), and increasing age in years (17.6, 0.59,
< 0.001). Simple regression analysis also indicated that
the following were significantly associated with depres-
sion (coefficient, R2, p-value): female gender (2.5, 0.22,
0.004), non-spousal family relationship (2.60, 0.55,
< 0.001), increasing age in years (0.08, 0.85, < 0.001),
and university-level education (2.65, 0.34, < 0.001); and
for death anxiety: female gender (16.1, 0.26, < 0.001),
non-spousal family relationship (15.9, 0.57, < 0.001),
increasing age in years (0.44, 0.83, < 0.001), and univer-
sity-level education (15.8, 0.34, < 0.001). These results
are summarised in Table 2.
Multivariate analysis, summarised in Table 3, indicated

that the following were significantly associated with per-
ceived stress (coefficient; 95% CI, p-value): increasing age
in years (0.34; 0.24-0.44, < 0.001) and non-spousal rela-
tionship (6.79; 2.81-10.77, 0.002); depression (coefficient;
95% CI, p-value): increasing age in years (0.05; 0.04-0.07,
< 0.001), non-spousal relationship (0.80; 0.20-1.39, 0.010)
and female gender (4.85; 0.47-9.22, 0.031); and death
anxiety: increasing age in years (0.32, 0.23-0.41, < 0.001),
and university-level education (5.99, 2.44-9.54, 0.002).

Comparison data
The research team has used the same methodology and
assessment measures in small studies, also at the Oaxaca
General Hospital, evaluating the psychological responses
of relatives and patients to three other medical condi-
tions or situations, those being: relatives of patients
admitted to the Intensive Care Unit (ICU) (Vargas-Men-
doza & Aguilar, unpublished data), patients who
encountered foetal death (Vargas-Mendoza & Pacheco-
Chávez, unpublished data), and patients undergoing hae-
modialysis in ambulatory care [22]. A further aim of the
current study was to compare the psychological
response to A/H1N1 with data gathered in these other
studies. Categorical data from these studies have been
summarised, alongside findings from the current study,
in Table 4. Chi square statistical tests (Fishers exact),
have been used to test for statistically significance
differences.
Comparisons with similar studies conducted at the

Oaxaca General Hospital indicated that there was a sta-
tistical difference between the levels of perceived stress
of family members of patients admitted to the ICU for
A/H1N1 and for other reasons. Comparing the pattern
of response it appears that the perceived stress levels in
relation to A/H1N1 were lower. There did not appear to
be statistical differences between the current A/H1N1
study data and equivalent data collected for other medi-
cal conditions in relation to depression or death anxiety.

Table 1 Sample characteristics (n = 35)

Variables

Gender

Male 25.7%

Female 74.3%

Age

Age (mean years ± SD) (32 ± 7.3)

Educational level

High school level or below 65.7%

University level 34.3%

Family relationship

Spousal (husband/wife/partner) 42.9%

Non-spousal (mother/daughter/sibling) 57.1%

Psychological response

Perceived Stress Scale (PSS-10) (mean ± SD) (16.7 ± 7.9)

Depression Scale (CES-D) (mean ± SD) (16.4 ± 5.8)

Death Anxiety (mean ± SD) (15.1 ± 5.4)
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Discussion
This small study has provided evidence of a moderate
psychological response in the family members of
patients hospitalised in the ICU for A/H1N1. In the
context of a novel influenza pandemic we have not
found evidence that the level of response has been as
excessive or alarming, as might have been predicted
from reports in the media, and we found no evidence of
panic or an ‘epidemic of panic’.
We note that the majority of family members reported

sub-threshold levels of stress and depression (60% and
57%, respectively); however 43% of participants reported
levels of depression above the established cut-off score
for higher risk of clinical depression. This was higher
than levels recorded for caregivers of patients who had
been mechanically ventilated for > 48 hours in ICU
(30% at 2 months) [13] but much lower than caregivers
of chronically critically ill patients when in ICU (75% at
ICU enrolment) and similar to levels at 2 months post
discharge (43%) [14]. In their review of ICU studies,
McAdam and Puntillo [10] conclude that depression
affected 15%-35% of patient family members, however,
they too are comparing studies with inconsistent time

frames used to examine symptoms, different medical
conditions, and assessment instruments.
With regard to reported levels of stress, the PSS-10

has not been used by researchers evaluating stress in
family members of patients in ICUs or generally, and
therefore, this comparison is not available. In our study
the mean stress score for the sample was equivalent to
that recorded in a large heterogeneous European Span-
ish “stressed” sample of people coping with a range of
adversities [23], suggesting that our sample could also
be regarded as ‘stressed’. Reported normative data for
PSS-10 for normal healthy adults range from mean
scores of 14.2 (SD 6.2) for those aged 18-29 years, up to
11.9 (SD 6.9) for those aged 55-64 years [21]. Our study
sample mean of 16.7 (SD 7.9) would appear to be ele-
vated compared to healthy norms.
Levels of death anxiety were generally much higher

(often double) mean scores reported for heterogeneous
groups [19], with just under three quarters of family
members (71%) reporting moderate levels of death anxi-
ety and 15% reporting high death anxiety. Given that all
patients in this study had been admitted to the hospital
ICU via ambulance in a state of respiratory distress it is

Figure 1 Summary of psychological response assessments (n = 35).
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possibly understandable that this would stimulate
thoughts of potential death of the patient and bring feel-
ings of one’s own mortality into consciousness.
Simple univariate statistical analysis has shown asso-

ciations between heightened psychological response in
family members who are female, older, with higher
levels of education and who are in a non-spousal rela-
tionship with the admitted patient. However, when sub-
jected to multivariate analysis the most consistent
association, across all measures, was an increased

psychological response with increasing age. The reason
for this finding is unclear. In general, caregiver age has
not been reported as a significant risk factor in studies
of stress and depression in caregivers in acute clinical
settings [10]. It is likely that older participants are more
likely to be older than the patient (the maximum age in

Table 2 Simple regression analysis for psychological
assessment scale data (coefficient, standard error, 95%
confidence intervals, R2, and level of statistical
significance)

Variables Coefficient (SE) 95% CI R2 (p-value)

Perceived Stress Scale (PSS-10)

Gender

Male 0.00

Female 16.44 (5.15) (6.0, 26.91) 0.23 (0.003)

Age

Age in years 0.48 (0.04) (0.40, 0.56) 0.83 (< 0.001)

Educational level

High School or below 0.00

University 17.67 (4.08) (9.37, 26.0) 0.35 (< 0.001)

Family relationship

Spousal 0.00

Non-spousal 17.6 (2.53) (12.50, 22.74) 0.59 (< 0.001)

Depression Scale (CES-D) (natural logarithm transformed)

Gender

Male 0.00

Female 2.5 (0.79) (0.86, 4.09) 0.22 (0.004)

Age

Age in years 0.08 (0.01) (0.06, 0.09) 0.85 (< 0.001)

Educational level

High School or below 0.00

University 2.65 (0.63) (1.36, 3.94) 0.34 (< 0.001)

Family relationship

Spousal 0.00

Non-spousal 2.60 (0.41) (1.78, 3.43) 0.55 (< 0.001)

Death Anxiety

Gender

Male 0.00

Female 16.1 (4.64) (6.68, 25.54) 0.26 (0.001)

Age

Age in years 0.44 (0.03) (0.38, 0.51) 0.83 (< 0.001)

Educational level

High School or below 0.00

University 15.83 (3.81) (8.10, 23.57) 0.34 (< 0.001)

Family relationship

Spousal 0.00

Non-spousal 15.95 (2.34) (11.12, 20.78) 0.57 (< 0.001)

SE = Standard Error; CI = Confidence Interval

Table 3 Multivariate regression analysis for psychological
assessment scale data (coefficient, standard error, 95%
confidence intervals, level of statistical significance, and
R2)

Variables Coefficient
(SE)

95% CI p-
value

Perceived Stress Scale (PSS-
10)

Gender

Male 0.00 - -

Female 3.87 (2.40) (-1.03,8.77) 0.117

Age

Age in years 0.34 (0.05) (0.24,0.44) < 0.001

Educational level

High School or below 0.00 - -

University 1.04 (2.31) (-3.66,5.74) 0.655

Family relationship

Spousal 0.00 - -

Non-spousal 6.79 (1.95) (2.81,10.77) 0.002

(R2 = 0.88, p-value < 0.001)

Depression Scale (CES-D) (natural logarithm transformed)

Gender

Male 0.00 - -

Female 0.46 (0.36) (-0.26,1.19) 0.204

Age

Age in years 0.05 (0.01) (0.04,0.07) < 0.001

Educational level

High School or below 0.00 - -

University 0.09 (0.34) (-0.61,0.79) 0.805

Family relationship

Spousal 0.00 - -

Non-spousal 0.80 (0.29) (0.20,1.39) 0.010

(R2 = 0.89, p-value < 0.001)

Death Anxiety

Gender

Male 0.00 - -

Female 4.85 (2.14) (0.47,9.22) 0.031

Age

Age in years 0.32 (0.04) (0.23,0.41) < 0.001

Educational level

High School or below 0.00 - -

University 5.99 (1.74) (2.44,9.54) 0.002

Family relationship

Spousal 0.00 - -

Non-spousal 0.10 (2.06) (-4.10,4.29) 0.962

(R2 = 0.89, p-value < 0.001)

SE = Standard Error; CI = Confidence Interval
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our sample was 55), so one possible explanation is that
the emotional response to the potential loss of someone
younger may be more acute. The finding that increasing
age is associated with increasing death anxiety is also an
interesting finding. The generally accepted relationship
between age and death anxiety is that death anxiety
decreases across life span, although there is evidence
that this decrease occurs from midlife, i.e. beyond the
age of the majority of our study sample [24], and the
impact of sudden mortality salience on death anxiety
does not appear to be studied.
In addition to the effect of increasing age in the multi-

variate analysis, higher stress response and depression
was noted for those in non-spousal relationships with the
patient, i.e. in our sample these were mothers, daughters,
brothers and sisters. This finding differs from other stu-
dies of family members of patients in ICUs where family
relationship has been found to be a risk factor for adverse
psychological response; in those studies spousal relation-
ship has been found to be associated with higher depres-
sion [10]. It is interesting to note that family relationship
was found not to be associated with death anxiety in the
multivariate analysis. Here, higher levels of education and
being female were the factors most strongly associated
with higher reported death anxiety. Higher death anxiety
is generally noted in females [20].
Comparing our current study data with similar prior

studies conducted at the Oaxaca General Hospital it was
interesting to note that, with a degree of confidence, the
levels of stress reported in family members in response to
patients admitted to the ICU with suspected A/H1N1
was lower than equivalent data reported by family mem-
bers of patients admitted to the ICU for other medical
conditions. Although one needs to be cautious when
interpreting data based on small samples, this finding
does add support to a lack of evidence of an extreme

psychological response or ‘panic’ in association with pan-
demic A/H1N1, in the country most severely impacted.

Limitations and strengths
This study has a number of limitations that need consid-
eration. Firstly, it is based on a small sample of primary
family caregivers and therefore the findings can only be
regarded as indicative. Also the psychological assess-
ments undertaken provide a single snapshot of how
family caregivers were feeling close to the time of admis-
sion of the patient to the ICU, and do not therefore pro-
vide an indication of longer term psychological
trajectories. There was also no opportunity to control for
extraneous factors, that may have influenced caregivers’
psychological condition, e.g. other life events, physical
health status, and therefore it is not possible to identify
psychological response attributable to the patient’s condi-
tion and to pandemic A/H1N1 per se. Despite these lim-
itations, participants did not have a history of psychiatric
illness, and with regard to the main aim of the study;
which was to identify if there was evidence for an adverse
psychological response in family caregivers of patients
admitted to ICU for A/H1N1 to support provision of
psychological support, the evaluation that was underta-
ken adequately suited this purpose.

Clinical Outcome
In reviewing data from our study we believed that there
was evidence of moderate psychological response and that
this confirmed the need for a level of psychological sup-
port to the families of patients hospitalised for A/H1N1.
Therefore, in response we developed a psychological sup-
port strategy based on four principles, as follows:

1. Provide supportive information. The threat of pan-
demic influenza for our patients and their families

Table 4 Summary of comparison data from studies undertaken at the Oaxaca General Hospital, using some of the
same assessment tools

Psychological response Influenza A/H1N1
(n = 35a)

Intensive Care Unit
(n = 20a)

Foetal death
(n = 10b)

Haemo-dialysis
(n = 10b)

Chi-square
p-value

Perceived Stress No stress 21/35 (60) 2/20 (10) - - < 0.000

(PSS-10) Low 13/35 (37) 10/20 (50) - -

Moderate 0/35 (0) 6/20 (30) - -

High 1/35 (3) 2/20 (10) - -

Depression (CES-D) No
depression

20/35 (57) - 3/10 (30) - 0.111

Low 12/35 (34) - 4/10 (40) -

Moderate 2/35 (6) - 3/10 (30) -

High 1/35 (3) - 0/10 (0) -

Death Anxiety Low 4/35 (12) - - 3/10 (30) 0.327

(DAQ) Moderate 25/35 (71) - - 5/10 (50)

High 6/35 (17) - - 2/10 (20)

Proportions are shown with percentage in parenthesis. a relatives of the patient, b patients.
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can be a stressful event. It is important that they
receive timely and adequate information concerning
how to take care of, and protect, their loved ones.
Such information increases a sense of control and
self-efficacy and enables them to respond and sup-
port their loved one and other family members at
this difficult time.
2. Acknowledge their psychological response. In addi-
tion, we need to let family members know that if
someone close to them is sick it is normal to have a
range of feelings such as feeling concerned by news-
casts and media reports; feeling anxious, irritable or
impatient; or losing the ability to concentrate on tasks.
3. Confront stress. Advise families to continue with
normal life, to take time to eat, exercise, and rest,
and to keep busy and focus on daily activities. Avoid
drugs and alcohol. Stay in touch with friends and
family and pay attention to television and radio
reports that provide information on how to stay
healthy and safe. Encourage them to talk to someone
about their feelings if they are fearful or concerned.
4. Consider the response of children: To help children
we advise that family members express what they
feel and explain that people may feel concerned and
that it is normal when they have stress. Give them
information they can understand. Tell them that you
will protect them so that they feel reassured. Encou-
rage them to make drawings and paintings. These
projects help to express what they feel. Touch and
embrace them frequently. Keep to your routines
with laughter and games. Teach them protective
behaviours to protect them of infectious diseases;
such as washing hands.

Conclusion
This study sought to evaluate the psychological response
of family primary caregivers of patients hospitalised in
the ICU for suspected influenza A/H1N1 to establish
whether there was evidence of an adverse psychological
response, to identify risk factors for such a response,
and to assess if the level of response was sufficient to
support development of a specific package of psycholo-
gical support for these individuals. Our data provided
evidence of elevated perceived stress, depression, and
death anxiety, particularly in caregivers who were older,
or female, or in non-spousal relationships with the
patient, and were in excess of levels that would have
been predicted from normative population data and
were generally comparable, or slightly lower, that levels
reported elsewhere in ICU caregiver studies. Conse-
quently we have developed a simple low level psycholo-
gical support intervention as a form of psychological
first aid to reduce acute stress and other adverse

psychological reactions in these caregivers, and hopefully
to reduce the likelihood of the development of PTSD.

Key Messages
▪ When screened shortly after patient admission to
ICU, family caregivers of patients with suspected A/
H1N1 reported moderately elevated levels of stress
and depression and high levels of death anxiety.
▪ Comparisons with published ICU studies and
additional data from the same hospital suggested
that caregivers of ICU patients with suspected A/
H1N1 did not report higher levels of adverse psy-
chological response than caregivers of patients
admitted for other medical reasons.
▪ Older caregivers and those in non-spousal rela-
tionships with the patient were at higher risk of ele-
vated stress and depression.
▪ Data supported the need for some low level psy-
chological support for caregivers of A/H1N1 patients
in the ICU.
▪ Even though this sample was highly A/H1N1 pan-
demic-affected, there was no evidence to support the
media image of a panic-stricken public.

List of Abbreviations
A/H1N1: Influenza A, variant H1N1 the pandemic strain of influenza; CES-D:
Center for Epidemiologic Studies Depression Scale; DAQ: Death anxiety
questionnaire; HGZ1: General hospital Zone 1; ICU: Intensive Care Unit; IMSS:
Mexican Institute for Social Security; PSS-10: Perceived Stress Scale (10 item);
PTSD: post-traumatic stress disorder.

Acknowledgements
The authors would like to acknowledge Dr. Luciano Galicia Hernandez and
Dr. Gerardo Soria Cuevas, Directors of IMSS, Oaxaca for supporting the
development of this research.

Author details
1Instituto Mexicano del Seguro Social, Delegación en Oaxaca, Mexico.
2Asociación Oaxaqueña de Psicología A.C/Centro Regional de Investigación
en Psicología, Oaxaca, Mexico. 3Faculty of Medicine, Universidad Autónoma
“Benito Juárez” de Oaxaca, Oaxaca, México. 4School of Medicine, University
of Western Sydney, Sydney, Australia.

Authors’ contributions
JE-R and JEV-M conceived the study. All authors were involved in study
development under the leadership of JE-R. JEV-M supervised the data
collection and psychological assessment, MM-G, CM-Z helped with caring for
the families and patients and supervised AE-C who conducted the
interviews and initial data analysis, JE-R and JEV-M drafted the first
manuscript and translated it into English, MT developed the draft and final
version of the manuscript, assisted with analysis and interpretation of the
data, and is the corresponding author, KA conducted the statistical analysis,
and contributed to the data interpretation and draft manuscript. All authors
reviewed the final version of the manuscript.

Authors’ Information
JE-R is Coordinator of Health Research in the IMSS and is Professor
Investigator in the Faculty of Medicine at the Benito Juarez University of
Oaxaca. His area of research is mental health. JEV-M is a Clinical psychologist
and Chief of Psychology Services at IMSS, Honorary President of Oaxaqueña
Association of Psychology, and is interested in the mental health
implications of medical conditions. MM-G and CM-Z are internists and
doctors of internal medicine services and AE-C is an MD with interest in

Elizarrarás-Rivas et al. BMC Psychiatry 2010, 10:104
http://www.biomedcentral.com/1471-244X/10/104

Page 8 of 9



health research; all are at IMSS and are in the Faculty of Medicine at the
Benito Juarez University of Oaxaca. MT and KA are researchers in the
Disaster Response and Resilience Research Group of the School of Medicine
at the University of Western Sydney; they are working on population threat
perception to pandemic and the psychosocial impacts of emergency disease
outbreaks in humans and animals.

Competing interests
The authors declare that they have no competing interests.

Received: 18 May 2010 Accepted: 3 December 2010
Published: 3 December 2010

References
1. Lopez-Cervantes M, Venado A, Moreno A, Pacheco-Dominguez RL, Ortega-

Pierres G: On the spread of novel influenza A (H1N1) virus in Mexico. J
Infect Dev Ctries 2009, 3(5):327-330.

2. Echevarria-Zuno S, Mejia-Arangure JM, Mar-Obeso AJ, Grajales-Muniz C,
Robles-Perez E, Gonzales-Leon M, Ortega-Alvarez MC, Gonzalez-Bonilla C,
Rascon-Pacheco RA, Borja-Aburto VH: Infection and death from influenza
A H1N1 virus in Mexico: a retrospective analysis. The Lancet 2009.

3. CDC: Outbreak of swine origin influenza A (H1N1) virus infection -
Mexico. MMWR Morb Mortal Wkly Rep 2009, 58:463-6.

4. World Health Organisation: Influenza A (H1N1).[http://www.who.int/
mediacentre/news/statements/2009/h1n1_20090429/en/index.html].

5. World Health Organisation: World now at the start of 2009 influenza
pandemic.[http://www.who.int/mediacentre/news/statements/2009/
h1n1_pandemic_phase6_20090611/en/index.html].

6. Coker R: Swine Flu. BMJ 2009, 338:b1791.
7. Swine flu spreads panic in Mexico City. 2009 [http://www.usatoday.com/

news/world/2009-04-25-mexicocity-flu_N.htm].
8. Swine flu: “All of humanity under threat”, WHO warns. [http://www.

telegraph.co.uk/health/swine-flu/5247242/Swine-flu-All-of-humanity-under-
threat-WHO-warns.html].

9. México en ‘alerta intermedia’ ante nuevos brotes de gripe AH1N1. 2009
[http://www.rpp.com.pe/2009-09-21-mexico-en-alerta-intermedia-ante-los-
nuevos-brotes-de-gripe-ah1n1-noticia_210301.html].

10. McAdam JL, Puntillo K: Symptoms experienced by family members of
patients in intensive care units. American Journal of Critical Care 2009,
18(3):200-209.

11. Azoulay E, Pochard F, Kentish-Barnes N, Cevret S, Aboab J, Adrie C,
Annane D, Bleichner G, Bollaert PE, Darmon M, Fassier T, Galliot R,
Garrouste-Orgeas M, Goulenok C, Goldgran-Toledano D, Hayon J,
Jourdain M, Kaidomar M, Laplace C, Larche J, Liotier J, Papazian L,
Poisson C, Reignier J, Saidi F, Schlemmer B: Risk of post-traumatic stress
symptoms in family members of intensive care unit patients. American
Journal of Respiratory and Critical Care Medicine 2005, 171(9):987-994.

12. Lautrette A, Darmon M, Megarbane B, Joly LM, Chevret S, Adrie C,
Barnoud D, Bleichner G, Bruel C, Choukroun G, Curtis JR, Fieux F, Galliot R,
Garrouste-Orgeas M, Georges H, Goldgran-Toledano D, Jourdain M,
Loubert G, Reignier J, Saidi F, Souweine B, Vincent F, Kentish Barnes N,
Pochard F, Schlemmer B, Azoulay E: A communication strategy and
brochure for relatives of patients dying in the ICU. N Engl J Med 2007,
356(5):469-478.

13. Van Pelt DC, Schulz R, Chelluri L, Pinsky MR: Patient specific, time-varying
predictors of post-ICU informal caregiver burden. Chest 2010,
137(1):88-94.

14. Douglas SL, Daly BJ, O’Toole E, Hickman RL: Depression among white and
non-white caregivers of the chronically critically ill. Journal of Critical Care
2009.

15. Flaskerud JH, Carter PA, Lee P: Distressing emotions in female caregivers
of people with AIDS, age-related dementias, and advanced-stage
cancers. Perspectives in psychiatric care 2009, 36(4):121-130.

16. Cohen S, Kamarck T, Mermelstein R: A global measure of perceived stress.
Journal of Health and Social Behavior 1983, 24:386-396.

17. Radloff LS: The CES-D Scale: a self-reported depression scale for research
in the general population. Applied Psychological Measurement 1977,
1(3):385-401.

18. Pettit JW, Lewinsohn PM, Seeley JR, Roberts RE, Hibbard JH, Hurtado AV:
Association between the Center for Epidemiologic Studies Depression
Scale (CES-D) and mortality in as community sample: An artefacts of the

somatic complaints factor? International Journal of Clinical and Health
Psychology 2008, 8(2):383-397.

19. Conte HR, Weiner MB, Plutchik R: Measuring death anxiety: conceptual,
psychometric, and factor analytic aspects. Journal of Personality and Social
Psychology 1982, 43(4):775-785.

20. Lester D, Templer DI, Abdel-Khalek A: A cross-cultural comparison of
death anxiety: a brief note. OMEGA - Journal of Death and Dying 2006,
54(3):255-260.

21. Vargas-Mendoza JE, y Cervantes-Aguilar A: Estrés y ansiedad ante la
muerte en pacientes con insuficiencia renal crónica sometidos a
hemodiálisis. Interpsiquis 2009, 1[http://www.psiquiatria.com/articulos/
psiq_general_y_otras_areas/psicosomatica/39435/].

22. Remor E: Psychometric properties of a European Spanish version of the
Perceived Stress Scale (PSS). The Spanish Journal of Psychology 2006,
9(1):86-93.

23. Cohen S, Williamson GM: Perceived stress in a probability sample of the
United States. In The social psychology of health. Edited by: Spacapan S,
Oskamp S. Newbury Park, CA. Sage; 1988:31-67.

24. Fortner BV, Neimeyer RA: Death anxiety in older adults: a quantitative
review. Death Studies 1999, 23(5):387-411.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-244X/10/104/prepub

doi:10.1186/1471-244X-10-104
Cite this article as: Elizarrarás-Rivas et al.: Psychological response of
family members of patients hospitalised for influenza A/H1N1 in
Oaxaca, Mexico. BMC Psychiatry 2010 10:104.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Elizarrarás-Rivas et al. BMC Psychiatry 2010, 10:104
http://www.biomedcentral.com/1471-244X/10/104

Page 9 of 9

http://www.ncbi.nlm.nih.gov/pubmed/19759500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19444149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19444149?dopt=Abstract
http://www.who.int/mediacentre/news/statements/2009/h1n1_20090429/en/index.html
http://www.who.int/mediacentre/news/statements/2009/h1n1_20090429/en/index.html
http://www.who.int/mediacentre/news/statements/2009/h1n1_pandemic_phase6_20090611/en/index.html
http://www.who.int/mediacentre/news/statements/2009/h1n1_pandemic_phase6_20090611/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/19406879?dopt=Abstract
http://www.usatoday.com/news/world/2009-04-25-mexicocity-flu_N.htm
http://www.usatoday.com/news/world/2009-04-25-mexicocity-flu_N.htm
http://www.telegraph.co.uk/health/swine-flu/5247242/Swine-flu-All-of-humanity-under-threat-WHO-warns.html
http://www.telegraph.co.uk/health/swine-flu/5247242/Swine-flu-All-of-humanity-under-threat-WHO-warns.html
http://www.telegraph.co.uk/health/swine-flu/5247242/Swine-flu-All-of-humanity-under-threat-WHO-warns.html
http://www.rpp.com.pe/2009-09-21-mexico-en-alerta-intermedia-ante-los-nuevos-brotes-de-gripe-ah1n1-noticia_210301.html
http://www.rpp.com.pe/2009-09-21-mexico-en-alerta-intermedia-ante-los-nuevos-brotes-de-gripe-ah1n1-noticia_210301.html
http://www.ncbi.nlm.nih.gov/pubmed/19411580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19411580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15665319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15665319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17267907?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17267907?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19762552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19762552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19327287?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19327287?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19936326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19936326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19936326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7175677?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7175677?dopt=Abstract
http://www.psiquiatria.com/articulos/psiq_general_y_otras_areas/psicosomatica/39435/
http://www.psiquiatria.com/articulos/psiq_general_y_otras_areas/psicosomatica/39435/
http://www.ncbi.nlm.nih.gov/pubmed/16673626?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16673626?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10558505?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10558505?dopt=Abstract
http://www.biomedcentral.com/1471-244X/10/104/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Pandemic context at the time of this study
	Background research

	Methods
	Participant selection
	Materials
	Procedure
	Statistical analysis

	Results
	Characteristics of the sample
	Regression Analyses

	Comparison data

	Discussion
	Limitations and strengths
	Clinical Outcome

	Conclusion
	Key Messages
	Acknowledgements
	Author details
	Authors' contributions
	Authors' information
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


