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Abstract

Background: Congenital CMV (cCMV) infection is a serious public health issue due to both its worldwide prevalence
and the severe and permanent impairments it causes. However, awareness of this infection is low in the general
population and among pregnant women, and it also seems to be generally disregarded by healthcare providers. The
identification of factors behind this inadequate level of knowledge could provide a basis for future preventive
measures. This study aimed at evaluating awareness of CMV and cCMV infection and its correlation with

socio-demographic variables in a general population.

Methods: The survey was carried out by computer-assisted web interviewing (CAWI). A questionnaire was
sent via e-mail to the 70,975 individuals who comprised the whole population (students, administrative staff,

teaching staff) of Milan University, Italy in 2015.

Results: Out of the 10,190 respondents, 5,351 (52.5 %) had already heard of CMV but only 3,216 (31.8 %)
knew that this virus could be implicated in congenital infection. Urine and breastfeeding were the least
recognized transmission routes for CMV infection; less than half of respondents accurately identified the right
symptoms and sequelae caused by cCMV infection. The correct hygienic measures against cCCMV infection were
identified in percentages ranging from 55.6 to 75 % depending on the measures proposed but about one in three of
interviewees deemed those measures unnecessary in the event of a pregnant woman already being CMV seropositive.
From the mean knowledge scores the most complete quality of awareness of CMV turned out to be linked to
childbearing-age (25-40 year) and with not having children, even if results for non-parents showed less of them having

heard of cCMV than parents.

Conclusion: Our results indicate a limited and confused awareness of cCMV infection in a large, fairly young and

well-educated Italian population.
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Background

Human cytomegalovirus (CMV) is widespread, belongs
to the family of herpetic viruses and behaves as an op-
portunistic pathogen, targeting immunocompromised
subjects or those possessing an immature immune sys-
tem. The infection may be contracted in intrauterine life
from the mother, making CMV an important agent of
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congenital infection. It is estimated that CMV strikes
about 0.7 % of live born babies in developed nations [1]
and up to 6 % of newborns in developing countries [2, 3].
In about 90 % of infections, symptoms at birth are not
shown but 20 % of children with congenital infection ei-
ther present at birth or later develop permanent damage,
in particular, sensorineural hearing loss and psycho-motor
retardation [1, 4]. Since no tested vaccines against CMV
are licensed as yet, education and counselling about hy-
gienic practices (such as hand washing and avoiding con-
tact with bodily fluids, in particular with children’s urine
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and saliva) remain the only means of reducing the rate of
congenital CMV infection (cCMV) and therefore their im-
plementation is fundamental [5]; however, awareness con-
cerning cCMV seems to be limited to population clusters,
even pregnant women and physicians have shown little
awareness or knowledge of cCMV [6-11], there is cur-
rently only limited information available about the general
population [12].

In order to investigate awareness of cCMV infection
and its eventual correlation with socio-demographic
variables in a general population, we carried out a survey
conducted by computer-assisted web interviewing
(CAWI) which was sent via e-mail to the whole popula-
tion attending the University of Milan, Italy. This popu-
lation was chosen for its size and its considerable
heterogeneity in relation to age, gender, level of educa-
tion and parenthood.

Methods

Study population

A brief, written and self-administered web-questionnaire
was sent to 70,795 people (students and employees)
attending the University of Milan in 2015. The study
was carried out by the Virological Diagnosis Laboratory,
Department of Biomedical Sciences for Health at the
University of Milan, Italy. It was conducted according to
institutional university review board regulations and eth-
ical approval was granted.

Questionnaire development

The computer-assisted web interviewing (CAWI) was
designed by the authors as a questionnaire and
conducted by the Laboratory of Opinion Polls LID,
University of Milan (http://www.socpol.unimi.it/lid)
using IdMonitor V 4.9.2 (IdWeb s.rl, Citta di Castello,
Italy). The questionnaire was based on those used by Jeon
[11] and Cannon [12] which had previously been validated
by the expert review with regards to the questions pertain-
ing to CMV awareness. The 7-min questionnaire was an-
onymous and composed of multiple-choice items and
open questions so as to collect information as shown in
Table 1. True and false answers were available for
multiple-choice items (Table 1). Questions regarding age,
level of education, status in the University (student,
academic and non-academic staff), gender, and par-
enthood were also included. Age groups were divided
as follows: individuals up to 24, from 25 to 40 and
over 40 years. Education was categorized as under-
graduate, bachelor’s degree holder and master’s degree
holder according to the highest educational level or
qualification achieved. Finally, we distinguished be-
tween parents (parents and parents-to-be) and non-
parents. The enrolment to the study was done by e-
mail invitation sent to everyone attending the University
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Table 1 Summary of the questionnaire including the possible
multiple-choice answers

#1) Have you ever heard about the following conditions?

#2) Among them, which can be acquired from the mother during pregnancy?

Fetal alcohol Toxoplasmosis Down Syndrome
syndrome
Cytomegalovirus Rubella HIV/AIDS
Syndrome
Parvovirus Spina Bifida Sudden Infant Death

#3) According to your knowledge how can CMV infection be acquired?

Direct skin contact Urine contact Blood contact

Sexual
intercourse

Breastfeeding Transfusion/Transplant

Saliva contact Air conduction Do not know

#4) Which are the symptoms at birth in newborns with cCMV infection?
Heart defect

No symptoms Prematurity/Dismaturity

Harelip Hearing loss Microcephaly
Death Convulsion Spina bifida
Petechiae Phocomelia Club-foot

#5) Which is/are the long-term effects in children with cCMV infection?

None of them Blindness Psycho-motor retardation
Do not know
Hearing loss Obesity Death

#6) Which behaviors pregnant woman should assume to prevent cCMV
infection?

Avoid saliva-sharing Taking a vitamin

supplement
Not share toothbrush or other bath tools  Vaccine/medicine
Not share cutlery with children Not have animal contact
Hand-wash after diaper change Not eat rare cooked meat

If already immunised against CMV is
useless to observe women’s behaviour

Not eat dairy products

Change the cats’ litter box with gloves

of Milan with an easy-to-use link to connect the partici-
pants with the questionnaire and thereby acknowledging
their agreement to participate in the survey. An an-
nouncement about the survey was posted on the ‘home-
page’ of the University’s website and on social networks in
order to promote the study some days before the publica-
tion of the questionnaire. Participants were blinded to the
questionnaire topic so as to prevent them from research-
ing CMV and thus biasing their responses.

The web-questionnaire was available on line from 14"
May to 1% July 2015 and weekly e-mail reminders were
sent to enhance participation. An informational bro-
chure about CMV (the virus, its epidemiology and its
behaviour) was downloadable for participants who com-
pleted the survey both as an incentive for their enrol-
ment and to obtain awareness feedback. The only
criterion for exclusion from the survey was non-
completion of the whole interview.
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Data analysis

Statistical analysis was performed with SPSS 22 (IBM
SPSS Statistics) and Stata 13 (StataCorp LP College sta-
tion, TX, USA). Awareness of CMV and cCMV accord-
ing to respondent characteristics was assessed by using
univariate analysis. In addition, multivariate logistic re-
gression was conducted. Odds ratios and 95 % confi-
dence intervals were calculated.

Awareness among sub-populations was compared
using Chi-square test for categorical variable and the
level of significance was set at Sidak-adjusted p-values
below 0.05.

An overall score calculated per questionnaire item,
based on the difference between the sum of right an-
swers minus the sum of wrong answers, assigning one
point per correct answer and one point per wrong an-
swer, was computed. The maximum and minimum
achievable scores depend on the questionnaire item as
reported in Table 6. For a better comparison in relation
to the four key questions concerning knowledge of CMV
infection, normalized mean scores (n.m.s.) were calculated
using the following formula: (X-Xmin) / (Xmax-Xmin)*10.
F’s exact test was used to compare mean scores of
different groups and Sidak correction for multiple-
comparison test. Differences were considered signifi-
cant at a p-value <0.05.

Results

The study includes 10,190 respondents out of 70,795 at-
tendees at the University of Milan (14.4 %); 69.2 % were
students, 21.4 % belonged to the academic staff and the
9.4 % to the non-academic staff. 65.7 % were female, the
mean age was 30.2 years (std. dev. 11.9), 45.4 % were
graduates (Bachelor or Master) and 83.7 % were non-
parents (Table 2).

Overall, 52.5 % (5,351/10,190) of respondents had
already heard of CMV and with the exception of Fetal
Alcohol Syndrome (41 %), CMV was the least known
among the other congenital conditions, namely HIV/
AIDS (99.9 %), Down Syndrome (99.8 %), Congenital
Rubella Syndrome (97.8 %), Spina bifida (80.2 %),
Congenital Toxoplasmosis (78,4 %), Sudden Infant Death
Syndrome (63.6 %) and Parvovirus infection (56.4 %).

According to both univariate and multivariate ana-
lyses, having heard of CMV was significantly lower in
men (49.9 % vs 53.9 %) and higher in parents (80.9 % vs
47.0 %) and significantly increased both with age
(person <25 years vs 25—-40 year vs >40 year: 36.8 % vs
60.0 % vs 72.5 %) and level of education (Masters gradu-
ates vs Undergraduates: 74.1 % vs 44.8 %) (Table 2).

Out of the 5,351 individuals who had already heard
of CMYV, 3,216 (60.1 %) realized that the virus is able
to cause congenital infection. According to both stat-
istical analyses, women (62.5 %), people aged more
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than 24 years (64.2 and 65.2 % in people clustered in
25-40 year and >40 year, respectively), Master-graduates
(69.9 %) and parents (71.1 %) recognised cCMV most fre-
quently (Table 2). The 31.5 % (3,216/10,190) of all the
people enrolled in the study declared to know that CMV
can be congenitally acquired.

People aware of cCMV were asked to continue the
questionnaire in order to test the quality of their infor-
mation about viral transmission routes, the outcomes of
the infection in children and preventive measures.

Among these 3,216 individuals, about 16 % stated not
to know how cCMV transmission occurs, while saliva
(67.9 %), blood contact (67.6 %), sexual transmission
(58.4 %) and transfusion/transplant (53.8 %) were the
most recognised means of viral spread. Infection by
urine and breastfeeding were the via least identified by
42.7 and 42.2 % of respondents respectively (Table 3).
According to the scores achieved and statistical results,
men (F=5.0, p-value = 0.025), people aged from 25 to
40 year (F=4.2, p-value =0.015) and without children
(F=26.0, p-value = 0.000) were those who showed the
greatest awareness of the infection transmission routes
(Table 6).

Among others results, hearing loss was recognised as a
neonatal symptom of cCMV manifest at birth or in in-
fancy by 54.8 and 56.2 % respectively while 46 % of indi-
viduals believed that No symptoms of cCMV infection
may be shown at birth’ and 29.8 % declared that they did
not know the long-term effects caused by cCMV
(Table 4). Awareness of both neonatal symptoms and
long-term effects of cCMV infection was significantly
higher in the absence of parenthood (#4: F=17.1, p-
value =0.000. #5: F =17.3, p-value=0.000) and less
recognised by older people (#4: F =19.0, p-value =0.000.
#5: F=15.4, p-value = 0.000). Undergraduates showed a
better recognition of cCMV-sequelae than others did
(F=4.3, p-value =0.014), while no significant difference
was recorded when gender was inspected (Table 6).

About 72 and 75 % of interviewees considered ‘not
sharing a toothbrush and other bathroom utensils’ and
‘avoid sharing saliva’ respectively, as appropriate behav-
iours during pregnancy. ‘Do not share cutlery with chil-
dren’ and ‘to hand-wash after diaper changes’ were
recognised by 57 and 55.6 % of individuals, respectively.
More than a third of people believed that ‘If already
immunised against CMV women’s behaviour is irrele-
vant’ while ‘change the cat litter box with gloves’, ‘do
not eat rare cooked meat’ and ‘do not have animal
contact’” were considered as a preventive measures
against cCMV by 35.4 %, 26.7 %, and 28.5 % respect-
ively (Table 5). Individuals aged more than 24 (F =20.2,
p-value = 0.000), Masters graduates (F=14.3, p-value =
0.000) and parents (F=17.8, p-value = 0.000), were sig-
nificantly better informed on ¢cCMV prevention while



Table 2 Awareness of CMV (#1) and cCMV (#2) according to respondent characteristics

Gender Age Education Parenthood Total
Female Male <24 25-40 year >40 year Undergraduates Bachelor Masters Non-  Parents
years graduates graduates parents
Total respondents n. 6,698 3,492 4356 3,081 1,718 5,561 1,810 2,819 8530 1,660 10,190
% 65.7 343 476 337 188 546 17.8 27.7 83.7 163 100.0
#1 Responders heard of CMV  n. 3609 1,742 1,604 1849 1,246 2,491 771 2,089 4,008 1,343 5351
% 539 499 368 600 725 44.8 426 74.1 47.0 80.9 525
Univariate analysis OR(©O5%ClH 1 085(079-092) 1 257 (234-283) 453 (401-5.12) 1 091 (0.82-1.01) 353(320-390) 1 4.7 (420-544)
Multivariate analysis OR(5%ClH 1 075 (068-083) 1 191 (1.71-215) 176 (143-2159) 1 0.8 (0.71-090) 14 (1.14-172) 1 29 (243-347)
#2 Responders heard of CMV  n. 2,255 961 842 1,187 812 1,392 363 1,461 2,261 955 3216
and that it can be congenital o, 625 552 525 642 6522 559 47, 699 564 711 60.]
Univariate analysis OR(HB%CH 1 074 (066-083) 1 16 (142-1.86) 16 (145-197) 1 0.7 (060-0.83) 184 (163-208) 1 19 (166-2.17)
Multivariate analysis OR(5%ClH 1 068 (060-077) 1 125 (1.06-148) 0827 (064-106) 1 0.62 (0.52-0.74) 14 (1.09-1381) 1 202 (1.67-245)
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Table 3 Knowledge concerning the route of transmission of CMV (#3)

Gender (1=3,215)  Age (n=2,840) ° Education (n=3,215) Parenthood (n=3,215)  Total

Female Male <24 years 25-40 year >40year Undergraduates Bachelor graduates Masters graduates Non-parents — Parents
Total of respondents (n.) 961 842 1,186 812 1,391 363 1461 2,260 955 3,215
Right answers (%) Saliva 67.0 70.1 65.7 719 68.1 66.4 65.0 70.1 67.6 68.6 679
Sexual Intercourse 56.4* 63.2 61.2 56.8 587 60.0 59.8 56.6 60.4* 53.7 584
Blood contact 65.9% 714 69.1 67.5 66.1 68.6 714 65.6 69.6% 62.8 67.6
Urine contact 432 415 416 426 44.6 420 438 43.1 426 429 427
Breast-feeding 427 411 504* 40.7 334 455% 419 39.2 47.0% 30.8 422
Transfusion/Transplant 51.6* 59.1 58.7% 564 46.6 54.7 543 529 58.2* 436 538
Wrong answers (%)  Direct skin contact 46 48 39 46 6.0 43 2.5 55 44 5.1 46
Air 99 78 83 105 95 93 52 103 8.2% 1.7 93
Do not know 15.6 159 15.7 139 16.8 16.0 14.3 15.8 154 164 15.7

? Information about the age of responders was provided by 2,840 out of 3,215 individuals

*p<0.05
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Table 4 Knowledge concerning symptoms at birth (#4) and long-terms effects (#5) of cCMV infection

Gender (n=3,215)  Age (n=2,840) ° Education (n=3,215) Parenthood (n=3215) Total
Female Male <24 years 25-40 year >40year Undergraduates Bachelor graduates Masters graduates Non-parents — Parents

Total of respondents (n.) 2,254 961 842 1,186 812 1,391 363 1,461 2,260 955 3,215

Symptoms of cCMV infection showed at birth (#4)

Right answers (%) No symptoms 449 486 43.1 494 47.0 449 424 48.1 458 46.7 46.0
Petechiae 357 373 37.9% 39.1 30.1 383 344 346 39.7% 276 36.1
Prematurity/SGA 523 46.8 53.6% 55.2 429 51.8 499 498 52.6* 56.2 50.7
Hearing Loss 56.3 513 56.1 61.1 46.1 558 532 544 564 51.2 54.8
Convulsions 36.6 355 34.0% 416 30.2 373 333 359 39.0% 29.7 36.2
Microcephaly 44.7 434 47.3% 50.8 328 46.3 413 43.1 47.9* 358 443
Death 36.5 388 42.9* 4.7 25.1 409*% 31.1 352 41.2% 276 37.2

Wrong answers (%) Spina Bifida 6.7 9.5 10.6* 7.1 4.8 10.2% 8.0 49 8.6% 5.1 76
Club Foot 40 4.1 5.7% 39 25 57% 28 27 45 28 4.0
Harelip 6.1 49 9.1* 56 2.8 8.3% 6.3 3.1 6.7% 34 57
Phocomelia 85 74 116 8.7 43 96 9.6 6.5 9.3% 55 82
Cardiac defect 343 315 404* 379 224 37.0% 303 308 36.5% 26.2 334

Long-terms effects of cCMV infection (#5)

Right answers (%) Psychomotor retardation  53.7 537 54.8% 589 475 556 548 515 55.7% 49.0 53.7
Death 14.5 177 164 14.8 153 17.1 154 138 16.5 129 154
Blindness 437 412 45.1% 47.0 39.0 444 408 422 444 39.7 43.0
Hearing Loss 57.8*% 525 58.8* 61.8 483 58.2 554 544 58.3*% 51.1 56.2

Wrong answers (%) Obesity 08 0.7 0.7 08 04 09 14 0.6 0.9 04 08
None of them 12 1.8 19 1.1 1.0 1.6 1.1 1.2 1.5 12 14
Don't know 292 312 24.7% 263 374 26.5% 306 329 27.7% 34.8 29.8

? Information about the age of responders was provided by 2,840 out of 3,215 individuals. * p < 0.05
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gender did not have any influence on awareness
(Table 6).

According to the overall results, the best-known aspects
of cCMV concerned transmission routes (n.ms = 6.3) and
pregnancy behaviours (n.m.s.=7.3) and the most in-
formed categories were people aged 25-40 years (F=11.1,
p-value = 0,000) and those without children (F=10.33,
p-value = 0,000).

Discussion and conclusions

Our survey collected information regarding awareness of
cCMV in a sizeable population with considerable hetero-
geneity of socio-demographic variables through a web-
questionnaire. In Italy, as is the case in other countries,
no data about cCMV awareness in general populations
are available as yet. To our knowledge, the surveys pub-
lished so far about this issue targeted specific population
clusters such as pregnant women [6, 7], physicians [13],
health care providers [9] and medical students [10].

In our study only about one third of the population
inspected was aware that CMV can be congenitally
transmitted although half of the participants had de-
clared that they had heard of the virus and the factors
associated with awareness of cCMV were womanhood,
parenthood, people >24 years and Master’s degree
holders.

Nevertheless, our population evinced hearing about
cCMV more frequently than the one involved in a study
carried out by Cannon et al, since in that study among
4,184 interviewees only the 10 % (13 % of women and
the 7 % of men) stated a knowledge of cCMV [12]. This
difference can be explained thanks to the high level of
education of our respondents, given that almost all had,
at least, achieved high school graduation. Moreover,
cCMV prenatal screening has been relatively common in
Italy whereas it is rare in the U.S.

As in others studies [6, 7, 14—16], also in our research
awareness of cCMV ranked second lowest (fetal alcohol
syndrome is the least recognised) among a group of con-
genitally acquired conditions all of which have an inci-
dence in the population lower than that of cCMV. A
number of reasons could lie behind this finding: first,
there is no CMV vaccine, in contrast to other prevent-
able infections such as rubella and measles; second,
cCMV infection is less discussed in the media than
toxoplasmosis and HIV/AIDS; third, children with
cCMV do not have characteristics symptoms and
signs such as those found in Down syndrome or
spina bifida and so are typically not diagnosed. Since
only 1 baby in every 10 infected shows symptoms at
birth [1], cCMV infection may have low emotional
impact on the population.

In spite of cCMV being the most important infectious
cause of paediatric deafness [17], only around half of our
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interviewees recognised sensorineural hearing loss as a
sequela (at birth or as a later development) of the con-
genital infection, similar to another study [8, 12], and
they believed that cCMV infection is symptomatic at
birth. The low quality of knowledge in the whole popu-
lation concerning viral outcomes confirms that although
people had already heard of cCMYV, the virus was consid-
ered to be of little danger and potential damage, similar
to Willame et al. results [16].

In our survey, the questions regarding both the trans-
mission routes and the suggested preventive behaviours
computed the highest scores, suggesting a generally
good health education that, however, is not specific for
cCMV. In fact, when each answer is considered in detail,
some findings have to be underlined. First, although
more than half of individuals reported knowing that the
infection can result from adult-to-adult transmission
(such as via blood, sexual activity, transfusion/transplant),
they were much less aware that children —in particular
through urine-are involved in CMV infection, similar to
others studies [6, 11, 12]. So, it can be assumed that our
population failed to recognise CMV shedding from in-
fected children, both congenitally and postnatally, and to
realize that child-to-child and child-to-mother are the
most common routes of viral transmission [18], especially
when the child attends a day-care centre [19]. Conse-
quently, among preventive measures that pregnant
women should follow in order to avoid the infection, be-
haviours specifically concerning child contact were recog-
nised by up to twenty percentage points lower than others
items. Second, about a third of respondents thought that
‘avoiding eating rare cooked meat; ‘changing the cat litter
box with gloves’ and ‘avoiding animal contact’ were pre-
ventive behaviours against cCMYV, mistaking CMV for
Toxoplasma. Third, women, individuals of childbearing
age and parents, believed, in percentages ranging from 35
to 45 %, that pregnant women are not at risk of infection
if already immunized, thus providing further evidence that
people do not know that CMV behaves differently from
“conventional” infectious agents. In fact, the presence of
CMV antibodies in the serum is often wrongly re-
ferred to as “immunity” (immunity being interpreted
as protective). However, reinfection with CMV can
occur in CMYV seropositive people because the protec-
tion conferred by preconception immunity is limited
to strains-dependent immune responses [20] and viral
reactivation can take place since CMV can be latent
in the host after primary infection [21].

Unexpectedly, women and parents did not show an in-
creased degree of knowledge about cCMV in our study,
probably due to being poorly informed. A number of
studies have shown that physicians, obstetricians and
health care providers are not familiar with cCMV trans-
mission, prevention and management even if they are



Table 5 Knowledge concerning pregnant women'’s behavior to prevent cCMV infection (#6)

Gender Age (n=2,840) ° Education (n=3,215) Parenthood Total
(n=3,215) (n=3,215)
Female Male <24 years 25-40year >40year Undergraduates Bachelor Masters Non-parents ~ Parents
graduates  graduates
Total of respondents (n.) 2,254 961 842 1,186 812 1,391 363 1461 2,260 955 3,215
Right answers (%) Avoid saliva-sharing 72.1 70.7 70.1 74.5 735 71.0 67.5 734 702 75.1 717
Not share toothbrush or other bath tools  75.6 735 757 77.3 756 75.0 730 754 746 759 75.0
Not share cutlery with children 579 549 542 62.1 56.3 555 534 594 56.0 59.6 570
Hand-wash after diaper change 57.3% 514 531 557 594 556 573 55.0 54.1 59.1 556
Wrong answers (%)  Taking a vitamin supplement 122 128  19.2* 10.5 86 15.9% 16.8 79 14.5% 73 12.3
Vaccine/medicine 17.1% 233 28.9% 16.2 139 26.2% 193 12.1 22.0% 11.9 19.0
Not have animal contact 287 28.1 352% 26.1 26.1 30.3% 34.7 252 30.0% 24.8 285
Not eat rare cooked meat 276 249 342 24.0 238 28.3* 369 227 28.1 237 26.7
Not eat dairy products 7.1 64 83 6.8 53 73 85 6.1 77 5.1 6.9
Change the cats' litter box with gloves 369 317 425*% 316 350 38.3* 449 303 36.8 319 354
If already immunised against CMV is 349 299  227* 392 379 27.3% 23.1 418 28.7% 44.6 334

useless to observe women's behavior

? Information about the age of responders was provided by 2,840 out of 3,215 individuals. * p < 0.05
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Table 6 Mean Score (ms) and normalized Mean Score (n.ms) about knowledge of cCMV infection

Gender Age (n=2,840) * Education (n=3,215) Parenthood Total
(h=3,215) (n=3,215)
Female Male <24 years 25-40year >40year Undergraduates Bachelor Masters Non-parents ~ Parents  ms
graduates  graduates
Route of transmission ms [min=-3 max = 6] 30 32 32 3.1 29 3.1 3.1 30 32 2.7 3
n.ms [0-10] 6.7 6.9 6.9 6.8 6.6 6.8 6.8 6.7 6.9 6.3 6.7
F (p-value) and Sidak m-c test 5.0 (0.025) (a) 4.2 (0.015) (b) 1.2 (0.301) 26.0 (0.000) (a)
Symptoms showed at birth ms [min=-5 max=7] 25 24 24 28 22 24 23 25 26 272 25
n.ms [0-10] 6.3 6.2 6.2 6.5 6.0 6.2 6.1 6.3 6,3 6.0 6.3
F (p-value) and Sidak m-c test  0.14 (0.707) 19.0 (0.000) (a) (c) 1.9 (0.148) 17,1 (0,000) (a)
Long-term effects ms [min=-3 max=4] 14 13 15 15 1.1 15 13 13 14 12 14
n.ms [0-10] 6.3 6.1 64 6.4 59 64 6.1 6.1 6.3 6.0 6.3
F (p-value) and Sidak m-c test 1.1 (0.299) 15.4 (0.000) (b) (c) 43 (0.014) (b) 17.3 (0.000) (a)
Pregnant women'’s behaviours ~ ms [min=—7 max=4] 10 09 06 1.2 1.1 08 0.7 1.2 09 1.2 1
to prevent CMV infection n.ms [0-10] 73 72 69 75 74 71 70 75 72 75 73
F (p-value) and Sidak m-c test 04 (0.522) 20.2 (0.000) (a) (b) 14.3 (0,000) (b) (c) 17.8 (0.000) (a)
Total ms 20 20 19 2.2 1.8 20 1.9 20 20 1.8
F (p-value) and Sidak m-c test 0.1 (0.812) 11.1 (0.000) (a) (c) 1.0 (0.386) 10.33 (0.001) (a)

(a) Statistically significant difference between item 1 and item 2 base on Sidak multiple-comparision test (Sidak m-c test)

(b) Statistically significant difference between item 1 and item 3 base on Sidak multiple-comparision test
(c) Statistically significant difference between item 2 and item 3 base on Sidak multiple-comparision test

? Information about the age of responders was provided by 2,840 out of 3,215 individuals
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the main source of child and maternal health informa-
tion [8, 9, 22]. In an earlier Italian survey, the proportion
of puerpera declaring themselves to have received infor-
mation about appropriate behaviours against cCMV was
about 26 % in the ‘immune’ group vs the 49 % in the
‘non-immune’ (p <0.000) (immune here referring to
their CMV serological status) (Barbi M., et al., unpub-
lished data). Considering an ‘immune’ woman safe from
further CMV infections means giving her a false sense of
security.

Moreover, some authors have reported a paucity of
CMYV information in pregnancy-related reference books
and websites [23, 24]. This aspect should be investigated
in more depth in future Italian studies.

The most complete degree of awareness about cCMV
was linked to childbearing-age and, surprisingly, with
not having children, even if non-parent results showed
less of them having heard of cCMV when compared to
parents. We regressed the “knowledge of route of trans-
mission mean scores” on parenthood controlling for age,
education and gender. The regression analysis shows
that this finding does not depend on the different com-
position of the individuals clustered in the parents vs
‘non-parents’ group. In any case, many respondents who
had heard of cCMV had had their youngest child several
years before so they may have forgotten the information
given about the virus, if indeed it had ever been received
(data not shown). Additional investigation is needed to
explore this finding.

The study was subject to several shortcomings. First,
the response rate was 14.4 %. Despite this low rate, it
represents more than 10,000 interviewees, hence, as far
as we are aware, this is the largest survey ever carried
out about cCMV awareness. Second, the survey was
based on a convenience sample that, although used
widely by researchers, can lead to biased results. Inter-
viewees had an higher education level, were younger on
average, and the gender distribution was skewed towards
female in comparison to the general Italian population.
In any case, this study does not focus on any particular
group but on a population that is heterogeneous for gen-
der, age, level of education and parenthood. Third, dif-
ferences between respondents and non-respondents
could have resulted in biased results. Even if we had no
information on non-respondents, the declaration of a
public health issue as the general topic in the email invi-
tation leads us to suppose that respondents answered
because they may have been more interested in health
issues than non-respondents. This bias, therefore, might
imply that the true awareness concerning cCMV is less
than that reported above.

In conclusion our study highlights the poor, confused
and insufficient quality and degree of awareness about
cCMV in the considered population although it was
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conducted among individuals predominantly possessing
a high level of education and being of childbearing age.
As a consequence of our findings, we strongly believe
that various actions have to be taken by public health
policy-makers and these findings could be useful for
determining both the most effective content for
preventive messages and the most appropriate target
populations; these actions include the following: all em-
ployees involved in child-mother care have to be ad-
equately educated about cCMV so as to be able to share
accurate information both on cCMV outcomes and on
appropriate preventive behaviour. Health education pro-
grammes targeting cCMV should urgently address and
remedy the problems revealed here and a media cam-
paign should be launched to raise awareness.
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