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A new meningococcal serogroup B vaccine (4CMenB) has recently been licensed. This study assessed the
acceptability of 4CMenB vaccine among parents and healthcare workers (HCWs). From May to July 2013 in Milan, Italy,
self-administered questionnaires were distributed to 2050 parents of infants presenting at immunization clinics for the
mandatory hexavalent vaccination and submitted to 350 HCWs involved in immunization practices.

1842 parents (89.1%) responded to the survey; 64.4% of parents wanted their child to receive the 4CMenB vaccine
and 5.1% would not vaccinate their children. Multivariate analysis showed that recognition of the severity of meningitis
[a life threatening vs a mild or unthreatening disease (Odds ratio (OR): 2.3; confidence interval (Cl): 1.4-3.6], awareness
of vaccination as a beneficial preventive measure (very beneficial vs not beneficial OR = 6.4; Cl 3.0-13.7) and
knowledge of the Meningococcal C vaccine (OR = 1.4; Cl 1.1-1.8) were strongly associated to willingness to receive
4CMenB vaccine. On the contrary, level of education was associated with refusal of immunization (university vs
education level lower than middle school OR = 0.68; Cl 0.47-0.97). Among the parents who were willing to immunize
their children, 66.9% would agree with three injections to be administered during the same visit. A total of 291 HCWs
(83.1%) agreed to participate in the survey; 73% considered 4CMenB vaccine a priority in infants’ immunization

schedule; 26.8% of HCWs suggested the concomitant administration with routine infant immunization.
Parental and HCWs acceptability of 4CMenB vaccine was high. Increasing knowledge about meningitis and vaccine
prevention might further increase the acceptability of this vaccine.

Introduction

Neisseria meningitidis remains a serious public health problem
worldwide with an annual number of invasive disease cases esti-
mated to be at least 1.2 million, even if the incidence of menin-
gococcal disease has decreased in many developed countries in
the past decade.”” The decline is in part related to the introduc-
tion of new polysaccharide-protein conjugate vaccines (serogroup
C meningococcal vaccine; serogroups A, C, Y and W-135 muldi-
valent meningococcal vaccine). In particular, the introduction for
routine use of the conjugate serogroup C meningococcal vaccine
has dramatically changed the epidemiology of the disease, leaving
serogroup B as the predominant cause of invasive meningococcal
disease in Europe, Latin America and Northern America.* The
incidence of meningococcal B infection is estimated to be
between 20,000 and 80,000 cases per year worldwide, with a
10% fatality rate even with appropriate treatment.” The highest

incidence is seen in infants less than one year of age, in adoles-
cents and young adults.

In Italy, meningococcal serogroup B is the most frequent
cause of bacterial meningitis at paediatric age, with the highest
incidence reported in children younger than 24 months of age
(peaking at 4-8 months of age).6

In 2013, a new-generation MenB vaccine (4CMenB) was
licensed in the European Union, USA, Canada and Australia.”®
Nevertheless, substantial debates surround the introduction of
4CMenB into immunization programmes.” Concerns have been
raised regarding the vaccine’s effectiveness, its safety when
administered with routine infant vaccines and the cost-effective-
ness of a large-scale vaccine introduction.'®'" Regarding vaccine
effectiveness it is not clear if the predicted vaccine coverage
(ranges between 73% and 87% in Europe) will be confirmed in
post-licensure studies, if 4CMenB will prevent carriage, and
therefore provide herd immunity, and how long the protection
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will persist.'>'? These data are crucial to estimate the cost-
effectiveness of infant immunization programme. Regarding vac-
cine safety, the overall fever rates were reported to be higher
when 4CMenB vaccine is given concomitantly with routine
vaccines.'!

In Italy, 4CMenB was licensed by Italian Pharmaceutical
Agency in May 2013 with a 3+1 schedule in infants aged from 3
to 5 months, 2+1 schedule from 6 to 23 months and 2 dose
schedule in children >2 years. However considering the epide-
miological picture of MenB meningitis in Italy, 341 immuniza-
tion schedule seems the most logical strategy. The inclusion of
the new 4CMenB in the current Italian infant immunization
schedule, which consists of hexavalent and pneumococcal 13-
valent vaccines given at 3, 5 and 11 months, may require an
increase in the number of injections per session or in the number
of visits, raising the possibility of higher discomfort levels for
both child and parents. Moreover, adding a new vaccine to the
routine infant immunization schedule could potentially adversely
affect parental acceptance of the routine infant immunization
program.

Currently, few studies have focused on attitudes towards and
acceptance of the 4CMenB vaccine among parents and health
care workers (HCWs).'*'° Therefore, we performed a survey
with the aim of generating information about knowledge and
attitudes towards meningococcal serogroup B infection and the
acceptability of 4CMenB vaccine among a sample of parents and
HCWs in Italy.

Results

A total of 2050 questionnaires were distributed to parents
during the study period; 1842 questionnaires (89.8%) were filled
in and returned, 97% of which answered more than 70% of the
questions provided.

A total of 350 HCWs received questionnaires: 291 (83.1%)
agreed to participate in the survey and returned the questionnaire
with more than 70% of questions answered.

Table 1 summarizes the socio-demographic characteristics of
the study population.

Parent survey

The majority of parents were Italian-born (76.1%), mothers
(78.7%), aged between 26 and 40 years (79%). High educational
attainment (degree) was reported for 47.5% of mothers and 43%
of fathers. Employment percentages for mothers and fathers were
74.2% and 91.9% respectively; however, the quality of data on
fathers’ employment was quite poor, as a large amount (23%)
was missing.

Table 2 shows the distribution of the parents’ answers con-
cerning their personal knowledge of vaccination in general and of
meningitis.

More than 95% of parents thought that vaccination is a bene-
ficial or very beneficial preventive measure. The majority of
parents (85.4%) declared they had received appropriate and
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Table 1. Characteristics of the study population

Characteristics of parents N %
Parent

Mother 1428 78.68

Father 283 15.59

Both 104 5.73
Age (years)

<25 127 6.97

26-40 1438 78.97

>40 256 14.06
Nationality

Italian 1387 76.13

Non-Italian 424 23.27

Two nationadlities including Italian 1 0.6
Number of children @

1 943 557

2 601 355

>3 149 8.8
Mother education attainment

Primary school/none 17 0.96

Middle school 250 14.16

High school 659 37.34

Degree 838 47.54
Father education attainment ®

Primary school/none 26 1.83

Middle school 243 17.14

High school 538 37.94

Degree 611 43.09
Employment of mother

Yes 1302 74,19

No 453 25.81
Employment of father ©©

Yes 1552 91.89

No 137 8.11
Information about child

Age (months, SD) 8,3 14

Being firstborn (N; %) @ 996 57.71
Health care workers N %
Gender

Male 39 13.73

Female 245 86.27
Age (years)

<35 17 6.09

36-50 72 25.81

>50 190 68.10
Qualification

Specialist in Hygiene and Preventive Medicine 15 541

Paediatrician 163 58,62

Nurse 100 35,97
Occupational field

Immunization Clinic 110 39,43

Outpatient Clinic 128 45.88

Hospital 16 573

Other (Infectious Disease Clinic) 25 8,96

N: number of subjects; SD: standard deviation. Percentages of missing data:
@809, ® 23.02,9 831, @ 6.30, . Missing data of the remaining items were
<6.00.

useful information about vaccination, mostly from their pediatri-

cian or from HCWs working in immunization clinics (Table 2).
Almost 71% of parents reported no or poor knowledge about

meningitis (respectively 17% and 53.5%); 24.3% of parents had
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Table 2. Parents’ knowledge of meningococcal infection and vaccination

Items and questions N %

Perceived benefits of vaccination
Do you think that vaccinations in general are

Very beneficial in preventing infectious diseases 1074 59.14
Beneficial 689 37.94
Not beneficial 6 0.33
I do not have any opinion about that 47 259
Did you receive appropriate and useful information
about vaccination in general?
Yes 1556 85.40
No 266 14.60
If yes, did you receive information from?®
Paediatrician 907 60.07
Immunization Clinic 853 56.49
Prenatal classes 85 563
Friends 127 841
Internet 189 1252
Books and magazines 70 464

Knowledge about meningitis
Have you heard of meningitis?

| have never heard of meningitis 303 16.98
My knowledge of meningitis is poor 954 53.48
My knowledge of meningitis is fair 434 2433
My knowledge of meningitis is good 93  5.21
Knowledge about etiology of meningitis
Do you know that meningococcal meningitis is
caused by serogroup B and C?
Yes 599 34.15
No 1155 65.85
Recognition of severity of meningitis
How severe do you think meningitis could be?
Unthreatening disease 56 3.23
A mild disease 76 438
A severe disease 293  16.89
A life-threatening disease 1310 75.50
Do you know that a Meningococcal C vaccine is approved for
immunization?
Yes 967 54.82
No 797 4518

“More than one response was permitted.

a fair knowledge of meningitis, while only 5.2% reported a good
knowledge. In all, 75.5% of parents consider meningitis a life
threatening-disease, whereas only 34.1% of parents stated they
were aware of the aetiology of meningitis. Almost half of the
parents (54.8%) knew that vaccination against meningococcal
serogroup C (MenC) is included in the immunization program
in Italy.

Poor knowledge about meningitis was associated with non-
Italian nationality (p < 0.0001), mother’s lower educational
attainment, primipary and being unemployed at the time of the
study (p < 0.0001, p = 0.0021 and p = 0.0009 respectively).
Lack of knowledge about aetiology of meningitis was associated
with younger age of parents (p = 0.0107), mother’s lower educa-
tional attainment (p = 0.0050) and primipary (p < 0.0001).
Lower perception of meningitis severity was associated with
younger (p < 0.0001) and non-Italian (p < 0.0001) parents,
mother’s lower educational attainment (p < 0.0001) and unem-
ployed mother and father (p < 0.0001 both).
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A total of 1143 parents (64.39%) were favorable towards vac-
cinating their children against MenB, 30.5% didn’t express any
opinion and only 5.1% stated that they would not vaccinate their
children.

When father’s employment status was not reported, responses
about the acceptability of 4CMenB vaccine showed a distribution
very similar to those of unemployed fathers. We therefore consid-
ered “no response” as informative and a new level of the variable
regarding parental employment in the logistic regression.

The results of univariable analysis are reported in Table 3. At
multivariable analysis the acceptability of 4CMenB was positively
affected by perception of vaccination benefit and knowledge of a
previously licensed MenC vaccine (Table 3).

Considering meningitis a life-threatening disease is also associ-
ated with higher acceptability of 4CMenB vaccine, compared to
considering meningitis unthreatening or a mild disease. On the
contrary, in mothers a high level of education (university) was
associated with less acceptability of 4CMenB vaccination, vs mid-
dle school or a lower level of education. Comparison of mothers
with degrees and those with high school education showed
that higher education level was associated with less willingness
toward vaccination against MenB (p = 0.0002 OR = 0.624
95% IC = 0.488-0.798; contrast not reported in table).

Acceptability of 4CMenB vaccine was associated with knowl-
edge about meningitis, although with a p-value near 0.05; fair
self-reported knowledge is more associated with willingness to
receive this vaccine than poor or no knowledge. The odds ratio
(OR) confidence interval of very good versus poor or no knowl-
edge varies from 0.943 to 3.006 and is non-significant even if it
is shifted beyond 1. The very low number of parents that declared
a thorough understanding of meningitis could have influenced
this result.

Among the parents willing to vaccinate their child with
4CMenB, 66.9% would like to accept concomitant vaccination
with routine infant immunization, whereas 11.3% would not
and 21.8% expressed no opinion.

HCWs survey

Overall, the interviewed HCWs were mainly women (86.3%),
aged over 35 years old (25.8% aged between 36 and 50 years old,
68.1% more than 50 years old). Paediatricians made up 58.6%
of HCWs, followed by nurses (27.3%). A total of 128 (45.9%)
HCWs worked in outpatient clinics, whereas 110 worked in
immunization clinics (39.4%) (Table 1).

Attitudes towards meningitis and vaccine prevention among
HCWs are represented in Figure 1.

More than 80% of HCWs thought that meningitis is a disease
with high (56.9%) or very high (23.3%) mortality rate and with
high (65.4%) or very high risk of causing permanent damage
(20.7%). The majority of HCWs (61.9%) thought that meningi-
tis is a disease of utmost importance for public health, while
35.94% thought that although important, meningitis is not a
public health priority. The majority of HCWs (77.6%) had
received information about the European Medical Agency
approval of 4CMenB and 73% considered the new 4CMenB

vaccine a priority in infants’ immunization schedule, while
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Table 3. Univariate and multivariate correlates of 4CMenB vaccine acceptability among parents

Univariate Multivariate
p OR (95% CI) p OR (95% Cl)

Parent 0.0656 0.1556

father vs mother 1.368 (0.857-2.182) 1.294 (0.742-2.257)

both vs mother 0.784 (0.600-1.023) 0.768 (0.558-1.057)
Age 0.6013

26-40 years vs<= 25 years 0.836 (0.561-1.247)

> 40 years vs<= 25 years 0.789 (0.496-1.255)
Nationality 0.1210

non-Italian vs Italian/both 1.209 (0.951-1.536)
Mother education 0.0017 0.0005

High school vs middle school or lower 1.192 (0.875-1.623) 1.087 (0.756-1.563)

Degree vs middle school or lower 0.802 (0.597-1.076) 0.678 (0.474-0.971)
Mother employment 0.4964

employed vs unemployed 0.887 (0.705-1.116)

doesn’t respond vs unemployed 1.057 (0.635-1.757)
Father employment 0.0043 0.0824

employed vs unemployed 0.597 (0.398-0.896) 0.701 (0.427-1.150)

doesn’t respond vs unemployed 0.939 (0.550-1.601) 1.069 (0.567-2.013)
Perceived benefits of vaccination <.0001 <.0001

very beneficial vs not beneficial/not having any opinion 9.463 (4.871-18.384) 6.401 (2.984-13.731)

Beneficial vs not beneficial/not having any opinion 3.331(1.711-6.486) 2.682 (1.250-5.755)
Appropriate information - yes vs no 0.0086 1.434 (1.096-1.877) 0.4740 0.889 (0.645-1.226)
Knowledge about meningitis <0.0001 0.0474

good vs poor or none 2.498 (1.489-4.191) 1.684 (0.943-3.006)

fair vs poor or none 1.641 (1.293-2.084) 1.349 (1.014-1.794)
Knowledge about aetiology of meningitis - yes vs no <0.0001 1.594 (1.288-1.973) 0.1868 1.203 (0.914-1.583)
Recognition of severity of meningitis <0.0001 <0.0001

Life threatening vs mild/unthreatening disease 1.885 (1.299-2.735) 2.288 (1.443-3.626)

Severe vs mild/unthreatening disease 0.911 (0.598-1.388) 1.322 (0.795-2.198)
Knowledge of a previously licensed MenC vaccine

yes vs no <0.0001 1.593 (1.308-1.941) 0.0063 1.397 (1.099-1.775)

OR: odds ratio; IC: confidence interval; Men C vaccine: vaccine against meningococcal serogroup C.

26.3% agreed that immunization with this vaccine should be
evaluated on a case-by-case basis. None of HCWs considered
4CMenB vaccine an unnecessary preventive measure.

When asked which schedule is considered the most appropri-
ate, only 26.8% of HCWs suggested the concomitant adminis-
tration of 4CMenB with routine infant immunization, whereas
32.2% suggested immunization at two years of age (Fig. 1).

Pacdiatricians considered meningitis a disease with a higher
mortality rate risk than non-paediatricians (p = 0.0000); they
also considered 4CMenB vaccination a priority for all newborns
unlike non-paediatricians (p = 0.0248). 4CMenB vaccine
was known by paediatricians more than by other HCWs
(p = 0.0163).

Discussion

This survey provides a snapshot of HCWs and parents’
knowledge regarding meningococcal serogroup B infection and
acceptability of the 4CMenB vaccine soon after its recent Euro-
pean Medical Agency licensure.

In our large sample of Italian parents, acceptability of
4CMenB vaccine was relatively high: 64.3% of parents were
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favorable towards vaccinating their children against MenB,
whereas only 5.1% stated that they would not vaccinate their
children. Similar data was reported by a multinational survey
conducted in seven countries around the globe, confirming ini-
tial positive acceptance of this new vaccine worldwide.'” Higher
acceptability was reported in a recent Australian survey, where
more than 80% of parents stated they wanted their children to
receive the 4CMenB vaccine.'* This between-country difference
in parental vaccine acceptability is not unexpected. Different
factors, such as ethnicity, socio-demographic and psychosocial
factors, perceptions about disease severity and susceptibility and
mistrust of the medical profession are known to influence
parental vaccine uptake in different settings.'”>' Moreover, the
so called “national culture perspective on vaccination”, which
includes varied and deep-seated beliefs as result of the tension
between divergent cultural viewpoints and value systems, is con-
sidered to play an important role in this field.”> Therefore
understanding community acceptance of a new vaccine and bar-
riers to immunization at the national level is an essential tool for
Health Authorities and immunization policy providers.

A considerable amount of parents (30.5%) did not express any
opinion about having their child vaccinated with 4CMenB. Con-
sidering that acceptability of 4CMenB vaccine was higher in
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Figure 1. Attitudes towards meningitis and vaccine prevention among HCWs.

parents who believed that meningitis is a life threatening disease
and that vaccinations are a beneficial or very beneficial preventa-
tive measure, adequate educational programs aiming to underline
benefits of vaccination and to increase the awareness of outcomes
of meningitis might increase the acceptability of this vaccination.
Interestingly, being a graduate was associated with refusal of
immunization. This association was reported in other studies
demonstrating that children whose parents refused all vaccines
were significantly more likely to have a college-graduate mother
and to live in a household with a higher annual family income.>*"
*> The lower compliance with vaccine recommendations in
parents of higher educational level probably reflects their easier
access to various information sources, increasing their concern
about vaccine safety. Considering the increased educational levels
in Italy in the past decades, effort should be made to understand
the deeper reasons for this association.”®

The majority of parents willing to vaccinate their children
would like to accept three injections during the same visit.
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However, our questionnaire did not provide a detailed descrip-
tion of the main vaccine-related adverse events; therefore the
acceptability of this schedule could have been overestimated.

From the HCWSs’ perspective, the majority of HCWs would
include the 4CMenB vaccine in the national infant and children
immunization schedule and prefer to give 4CMenB vaccine sepa-
rately from other vaccines. These results probably reflects two
main concerns, even if no specific questions were addressed to
examine the reason for their choice. The first is about safety: clin-
ical trials suggest that the frequency of fever following routine
infant immunizations would be expected to substantially increase
if 4CMenB is given with other routine infant immunizations,
and this could reduce the uptake of this vaccine."" The second is
the potential reduction in parental acceptance of the routine
infant immunization program if an additional injection in the
same visit is introduced.

The strengths of this study is that this survey explores the atti-
tudes towards a vaccine not yet introduced into routine
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immunization program in a large parent population and in a
sample of HCWs. In our knowledge no data are currently avail-
able on this topic in Italy. The very high participation rate proba-
bly reflect the considerable interest in this survey. The limitations
of this study include: a) our sample was not representative of the
general Italian population, because recruitment was limited to
one Italian region; b) we missed about the 5% of parents who do
not usually attend the immunization clinics (these parents proba-
bly do not have positive attitudes towards vaccinations); c) the
information was gathered by a self-reported questionnaire; thus,
some responses were missed. Moreover we did not investigate the
parents’ perception of the risk of long-term sequelae as an addi-
tional measure of their knowledge about meningitis and we did
not explore how the increased reactogenity of 4CMenBgiven
concomitantly with other vaccines might have affected vaccine
uptake.

In conclusion parental and HCWs acceptability of 4CMenB
vaccine was high. A tailored parental educational program
focused on increasing knowledge about outcomes of meningitis
and vaccine prevention might increase the acceptability of this
vaccine.

Materials and Methods

This study was conducted between May and July 2013 in the
metropolitan area of Milan, Northern Italy.

We designed a cross-sectional survey, divided into two sec-
tions. One section involved parents of infants aged 3 to 12
months, and the second consisted of HCWs regularly involved in
immunization practice or infant care. The questionnaires were
developed by a multidisciplinary team including pediatricians
and specialists in Hygiene and Preventive Medicine and were
pilot-tested on a convenience sample of parents and HCWs
attending the outpatient clinic of the Luigi Sacco Hospital in
order to ensure clarity and ease of administration.

The study was approved by the Ethics Committee of Luigi
Sacco Hospital, Milan, Italy.

Parent survey

In Italy some childhood vaccinations are mandatory, in partic-
ular vaccines against hepatitis B, poliomelitdis, diphteria and teta-
nus, are included into the hexavalent vaccination. The current
national immunization program is carried out through immuni-
zation clinics within the Italian National Health Service, which
bears the cost of mandatory vaccines. Less than 5% of parents
opt for immunization in outpatient setting. In Milan area, 17
immunization clinics guarantee childhood vaccinations, and the
mean coverage of hexavalent vaccination is similar to the regional
and national coverage (95%, data unpublished).

In order to interview the great majority of parents living in
Milan area, a self-administered anonymous questionnaire (see
online supplement) was offered by a study investigator to all
parents or legal guardians who accompanied their infant to one
of the 17 immunization clinics of the Milan area for hexavalent
vaccination. Parents were approached by a research assistant in
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the waiting rooms of the immunization clinic asking if they
would be willing to complete a survey about meningitis and vac-
cine prevention in children. If they agreed, they were moved to a
private room or quiet area of the waiting room where the study
was explained in detail. Each questionnaire was also accompanied
by a formal letter describing the aims of the study, and explaining
how to complete the questionnaire. A brief introduction on
4CMenB vaccine (composition, licensure in Italy and doses
required in the first year of age) was presented at the beginning
of each questionnaire. Parents had to return the questionnaire to
the member of the research team before leaving the immuniza-
tion clinic. The questionnaire was multi-sectional, consisting of
16 items with closed-ended questions (each item can be answered
as follows: ’yes’, 'no’, ’"don’t know’ or using an intensity or com-
parison scale according to the different questions). The first sec-
tion of the questionnaire evaluated parents’ demographic and
socioeconomic characteristics, including sex, age, nationality,
education, employment and number and age of siblings. The sec-
ond section investigated the parents’ attitudes towards vaccina-
tions in general, the perceived benefits of vaccinations and self-
reported knowledge on meningitis and meningitis prevention,
with a particular focus on meningococcal meningitis. Lastly, the
third section evaluated parental willingness to have their children
vaccinated with the new 4CMenB vaccine and the acceprability
of different vaccine schedules (with or without concomitant rou-
tine infant vaccinations).

Health care workers survey

A self-administered anonymous multi-sectional questionnaire
was distribute to 2/3 of HCWs (350) randomly selected from a
list of about 500 pediatricians, nurses and specialists in Hygiene
and Preventive Medicine operating in Milan area and affiliated
to the Italian National Health System via an email invitation that
included a link to a Web-based survey. The first web page
described the aims of the study, and explained how to complete
the questionnaire. In Iraly HCWs included in our survey are
directly involved in immunization practices: pediatricians usually
discuss with parents the role of vaccination in childhood, special-
ists in Hygiene and Preventive Medicine and nurses work in
immunization clinics. The questionnaire was composed of two
sections with a total of 10 closed-ended questions (each item can
be answered as follows: ’yes’, 'no’, ’don’t know’ or using an inten-
sity scale or selecting 3 different options according to the differ-
ent questions).

The first section described age, job title and employment. The
second section evaluated the self-reported knowledge of menin-
gococcal disease (epidemiology, lethality, morbidity), personal
perception of the public importance of meningococcal B diseases
and perceived priority of preventing infection. Finally, opinions
about the most appropriate 4CMenB vaccination schedule were
investigated.

Statistical analysis

Descriptive analysis of variables collected through parents’
and HCWSs’ questionnaires were given by absolute number and
percentages. Association of knowledge about meningitis,
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aetiology of meningitis and awareness of outcomes with parents’
demographic characteristics was evaluated. Variables considered
were: sex and age of respondent, nationality of parents, number
of children, father’s and mother’s education and employment
and being firstborn. Association was evaluated via chi-square or
Fisher’s exact test with a significance level of 0.05. Parents will-
ing to have their children vaccinated against MenB were ana-
lysed using a logistic regression. Parents’ characteristics and
their knowledge and perceptions of meningitis were considered
as independent variables. Variables showing a proportion of
missing data higher than 6% on the entire sample (see Table 1)
were excluded from uni- and multivariable analyses. Through
multivariable analysis we were interested to evaluate which vari-
ables affected parents’ propensity to vaccinate their children.
Therefore we performed a logistic regression on acceptability of
4CMenB vaccine recoding parents’ responses into two groups:
“Yes” and “No \ don’t know”. Variables with a p-value higher
than 0.10 in univariate analysis were included in the multivari-
ate model.

widening knowledge were compared between paediatricians and
other healthcare figures.
Analyses were performed using SAS 9.2 statistical software.
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