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Abstract The traditional model of providing cancer predic-
tive testing services is changing. Many genetic centres are
now offering a choice to patients in how they receive their
results instead of the typical face-to-face disclosure. In view
of this shift in practice and the increasing demand on the ROI
cancer predictive testing service, a 2 year retrospective study
on patient preference in how to receive a Breast Cancer
(BRCA) predictive result was carried out. Results showed that
71.7 % of respondents would have liked to have the option of
obtaining their results by telephone or by letter. However,
when asked about their actual experience of BRCA predictive
results disclosure 40.6 % did still value the face-to-face con-
tact, while 44.9 % would still have preferred to receive results
by either post or telephone. No significant difference was
found between males and females (p>0.05) and those who
tested negative or positive for the BRCA mutation (p>0.05)
in wanting a choice in how their results were disclosed. While
the majority expressed a wish to have a choice in how to
receive their results, it is important not to underestimate the
value of a face-to-face encounter in these circumstances.

Keywords BRCApredictive . Results disclosure .

Alternative

Introduction

Genetic testing for individuals at a predisposed high risk of har-
boring a BRCA1/2mutation has traditionally been carried out by
means of two face-to-face or in person genetic counseling ses-
sion, pre and post test. This is in keeping with published guide-
lines for cancer genetic counselling by the National Society of
Genetic Counsellors (NSGC) (Berliner and Fay 2007). These
guidelines have been modeled on the Huntington Disease (HD)
testing protocol in order to provide the appropriate psychological
support for those going through testing and in receiving results.
NSGC recommends that post-test counseling should optimally
be carried out in person. The reason for this is that results disclo-
sure also includes a discussion on the impact of test results,
medical management decisions, informing other relatives, en-
couragement of future contact, access to support services, all of
which may be difficult to provide over the telephone or by letter
(Trepanier et al. 2004). However, as these guidelines have been
modeled on HD where no preventative measures are available
and as the population prevalence of BRCA1/2 mutations is
higher than HD, it is prudent to study the approach of face-to-
face disclosure of results.

Many studies have examined the feasibility of changing
from the traditional model of 2 face-to-face clinic
appointments and patient satisfaction levels with alternative
results disclosure methods. Sutphen et al. (2010) found a high
degree of satisfaction from patients who received genetic
counselling via the telephone. This approach was also found
to be beneficial in reducing the barrier to gaining access to
genetic counsellors due to a high demand on service from
mounting referrals. Jenkins et al. (2007) found similar satisfac-
tion rates for telephone versus in person BRCA1/2 predisposi-
tion results disclosure. Also, no difference in anxiety or general
well-being was found between those who received results by
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telephone or in person. Additionally, satisfaction levels in a
similar study showed that patients reported significantly higher
satisfaction when given a choice of how to receive their result
(Baumanis et al. 2009). In this study, most participants chose to
receive their result by telephone and those who waited less time
between availability of results and communication of these re-
ported higher satisfaction. Moves towards a 1- visit model have
already begun and this is evident from an online survey of
genetic counselors, with 29.3 % of respondents reporting hav-
ing adopted a 1-visit model (Wham et al. 2010).

Breast cancer is the most common form of cancer affecting
women, with one in eight women diagnosed at some stage in
their life. Current estimates are that approximately 226,870wom-
en will be diagnosed with, and 39,510 will die of, cancer of the
breast (Howlader et al. 2012). As 5–10 % of cancer has a hered-
itary basis and new technologies have facilitated identification of
those at high risk, this has led to increasing demands on cancer
genetic services resulting in prolonged delays in appointments.
The aim of our study was to retrospectively evaluate a cohort of
individuals previously seen for 2 visit predictive testing before
implementing any changes to our service protocol.

Methods

Sample and Procedures

Patients with a known family BRCA mutation that were previ-
ously seen for predictive cancer genetic testing were identified
through the genetics and laboratory databases. The target group
was 339 individuals who had underwent BRCA predictive test-
ing in 2009 and 2010. From the genetic database 33 individuals
were identified who had breast cancer in this group and were
excluded from the study as they did not fit the criterion for
being unaffected for predictive testing. For the remaining 306
potential participants, all General Practitioners of these individ-
uals were contacted to ensure they had not developed cancer
and were living. This was done to avoid any potential upset of
contacting families when the potential participant was deceased
or had developed cancer. Through this 4 individuals were iden-
tified as unsuitable to be contacted. The remaining 302 potential
participants, were checked for mutation status; 124were BRCA
positive and 178 were BRCA negative, and 230 were female
and 72 were male. All of these individuals had in person pre-
and post-test genetic counselling with results delivered at a face
to face clinic appointment. 3 Genetic Counselors within the
cancer genetics team were involved in providing this service
with the same genetic counselor giving the pre- and post-test
counseling. Questionnaires were colour coded, yellow for those
who tested negative for BRCA mutations and green for BRCA
positive and sent by post to unaffected patients with a known
familial mutation within a 15 month time frame from August
2011 through to November 2012.

Ethical approval was sought and given by the hospital
ethics committee.

Instrumentation

A detailed questionnaire (See Appendix A) was developed by
the cancer genetics team. Questions included demographic
details such as sex of the patient, and distance to appoint-
ments, in addition to asking about how they would have liked
results to have been delivered.

Data Analysis

Statistical analysis was carried out by using the R version
3.1.2 http://cran.uk.R-project.org/ (R Development Core
Team, 2012). Firstly questionnaire responses were collated
in an excel data sheet and divided in male or female groups
and into negative or positive for BRCA mutation. Answers
were collated into groups for male versus female data and
coded ‘N’ if no choice ticked for receiving a choice for
results disclosure or ‘Y’ if a choice would have been
preferred. If a choice was preferred male and female
responses and positive or negative BRCA results were
collated to determine if letter or telephone notification of
results were suitable options. Descriptive analysis of data in
Microsoft excel was used to display the proportion of
respondents who would have liked an option and preference
for telephone or letter. This approach was also used in
showing the retrospective preference for results disclosure
when asking participants to recall their actual experience of
receiving results face-to-face in clinic.

Descriptive statistics, using R version 3.1.2, were
preformed to determine if certain barriers to attend clin-
ic for face-to-face results disclosure significantly affect-
ed whether participants wished to have a choice of re-
sults disclosure. All possible model permutations were
created using the R package MuMln (Burnham and
Anderson 2002). Each model was ranked based on the
Akaike information criterion (AIC), a measure of how
well each model explains the data (Akaike 1974). A
lower AIC value indicates a more adequate model. To
calculate the relative importance of each variable rela-
tive to all other variables, the sum of the Akaike weight
was used; the larger the value of relative importance
(which varies between 0 and 1), the more important
the variable.

Contrasts between total male and female and positive ver-
sus negative respondents in wanting a choice of results disclo-
sure were performed using a Pearson’s Chi Square test in R
version 3.1.2. To determine if there was a bias to the study the
same test was used to examine responders and non-responders
in the context of being male or female or BRCA positive or
negative.
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For the qualitative data analysis, the Grounded Theory
(GT) was used to thematically analyze the response to free
text questions (Wolcott 1990). This method firstly, codes
line by line and subsequently five dominant themes were
identified by one of the Genetic Counsellor involved in
providing predictive BRCA testing. The category of dom-
inant themes were then looked at for frequency in the free
text responses.

Results

Response Rate and Demographics

Three-hundred and two people were contacted by post and
asked to anonymously complete and return the question-
naire. A total of 138 completed questionnaires had been
returned (response rate of 45.7 %). The demographics of
returned questionnaires are summarised in Table 1. The
range of months passed from disclosure of results from
the initial 2009 predictive participants to when the ques-
tionnaire was administered was 2 years to 6 months
(mean=30 months). The mean time between results dis-
closure and administering of questionnaire for all partici-
pants was 29 months (2 years to 5 months).

Alternative to Face to Face Results Disclosure

Participants in the survey were asked if they would have liked
the option of obtaining their result by letter or by telephone
instead of the obligatory face to face disclosure. It was found
that 99 people wanted to have an option, 27 people did not
want to have an option, and 12 people were uncertain
[Fig. 1a]. Those who answered yes were then asked if they
would prefer to receive the result by letter or by telephone. Of
the 99 who wanted an option, 47 would prefer a letter, 43
would prefer a telephone call and nine did not answer
[Fig. 1b].

Participants were also asked; to draw on their actual
experience of receiving their results face to face and to
respond to the preference of results disclosure by tele-
phone, letter or face to face. Sixty-two respondents

would have preferred to have received their test result
by either post (n=32) or telephone (n=30). Fifty-six
respondents did still prefer the face-to-face approach,
while 16 people were unsure and four respondents gave
no answer. These results are shown in Fig. 2

Variables Which Best Explain Respondents’ Preference
for an Option of How They Receive Results

The most adequate model based on AIC analysis included the
single variable of distance travelled. Respondents who scored
distance travelled high showed a positive trend, although not
significant, towards a preference for the availability of an op-
tion regarding results disclosure (Model average coefficient=
0.30494, p value=0.138).

However, this model was not found to be more than two
AIC values lower than the next best model and hence cannot
be determined as the single best model. The relative impor-
tance of each explanatory term is given in Fig. 3. Distance
travelled was the most important variable, with the highest
relative importance value of 0.53. Parking (relative impor-
tance 0.43) and the patient’s sex (relative importance 0.31)
were found to be the next two most important.

Gender as a Variable to Wanting a Choice

A total of 20 out of 25 male respondents and 69 out of 109
female respondents wished to have a choice of how to receive
results. Comparative analysis between males and females who
went through the BRCA predictive genetic test process and
wanting a choice of result disclosure showed no significant
difference [X2 (1)=1.5626, p-value=0.2113].

Retrospective View and Gender as a Variable on Choice
of Results Disclosure

Comparative analysis between males and females when asked
to retrospectively choose an alternative to face-to-face results
disclosure showed no significant difference in wanting a
choice [X2 (1)=0.7513, p-value=0.3861].

To check for bias in the study results, comparative analysis
between responders and non-responders who were male and

Table 1 Summary of
Demographics of Respondents Positive for BRCA/

Non-responders
Negative for BRCA/
Non-responders

Total Res/
Non Responders

Male 12 13 25/72

Female 40 69 109/230

Gender Not Answered 0 4 4

Total 52/72 86/92 138/302
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female showed no significant difference [X2 (1)=3.0709, p-
value=0.07971].

Test Result as a Variable to Wanting a Choice

Comparative analysis between those who tested positive and
negative for the BRCA mutation and wanting a choice of
result disclosure showed no significant difference [X2 (1)=
2.7479, p-value=0.09738].

Retrospective View and Test Result as a Variable
on Choice of Results Disclosure

Comparative analysis between BRCA positive and negative
respondents when asked to retrospectively choose an alterna-
tive to face-to-face results disclosure showed no significant
difference in wanting a choice [X2 (1)=0.1568, p-value=
0.6921].

To check for bias in the study results, comparative analysis
between responders and non-responders who were BRCA
positive and negative showed no statistical difference [X2

(1)=0.9552, p-value=0.3284].

Negative Result and Retrospective View on Results
Disclosure

A total of 18.6 % (16/86) of participants who tested negative
and ticked yes to a choice of having results by telephone or
letter retrospectively preferred face to face. Fifty percent (43/
86) who ticked yes to choice of results by either telephone or
letter also retrospectively would have preferred this option.
Only 3.4 % (3/86) who were unsure about having a choice
retrospectively preferred face to face and another 3.4 % (3/86)
who were unsure remained unsure retrospectively. A total of
15.1 % (13/86) of participants who tested negative and select-
ed no to a choice of results disclosure, concordantly choose
face to face retrospectively.

Fig. 1 (a) Participants answer to BDo you think obtaining your results by telephone or by letter is an option you would have liked?^ (b) Preference of
people who would have liked the option of obtaining their result by letter or by telephone

Fig. 2 Preference as to how to
receive test result in retrospect.
Percentage figures, expressing the
proportion of respondents for
each answer, are rounded off to
one decimal place
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Positive Result and Retrospective View on Results
Disclosure

Similarly, for those who tested positive 9.6 % (5/52) who
ticked yes to a choice of having results by telephone or letter
retrospectively preferred face to face. A total of 46.1 % (24/
52) who ticked yes to choice of results by either telephone or
letter also retrospectively would have preferred this option.
Only 5.7 % (3/52) who were unsure about having a choice
retrospectively preferred face to face and another 3.8 % (2/52)
who were unsure remained unsure retrospectively. Twenty-
three percent (12/52) of participants who tested positive and
selected no to a choice of results disclosure, concordantly
chose face to face retrospectively.

Helpful Aspects of Face to Face Appointment

Participants who felt that a face to face appointment was
beneficial were invited to express the aspects that they
found helpful in an open text answer. Ninety-seven indi-
viduals provided a response. When responses were
reviewed, five dominant themes were identified
(Table 2). The benefit most widely communicated was that

a face to face meeting allowed the person to ask questions
and receive answers immediately (n=54 respondents).
Many respondents valued the provision of emotional sup-
port and reassurance provided (n=20 respondents) and
others felt that they were put at ease by the staff at an
anxious time (n=19 respondents). While less frequently
articulated, two other interesting themes were identified.
Face to face was found helpful by some because it
allowed a family member or friend to be present when
the result was disclosed (n=5) and three people told us
how the structure of an appointment allowed them time to
prepare themselves for the impact of the test result.

Discussion

We investigated whether those who had been through the
BRCA predictive genetic counseling process would have
liked to have a choice in how to receive their results, instead
of the compulsory face-to-face disclosure. We found that the
majority of participants (71 %) would have liked to have been
offered a choice of receiving their results either by telephone
or letter. This could be explained by the fact that participants
were contact over 1 year post-results disclosure, and many
reports on psychological distress after BRCA results disclo-
sure have shown that after several years most are not likely to
experience genetic testing concerns (Beran et al. 2008; Bosch
et al. 2012; Halbert et al. 2011; Hamilton et al. 2009). Our
questionnaire would have been received over a year post re-
sults disclosure and so a choice may seem more reasonable to
respondents at this stage. However, interestingly when respon-
dents were asked to recall the actual experience of face to face
results disclosure, 40.6 % still preferred the face-to-face dis-
closure while 44.9 % would have preferred telephone or letter.
Fifteen percent of respondents who initially wished to have
received a choice in results disclosure retrospectively pre-
ferred face-to-face. The implications of these findings are
discussed with the view to implementing service level change
in how the cancer predictive results disclosure is operated.

Fig. 3 Relative Importance of
each Explanatory Term

Table 2 Common factors which were found helpful from the
respondents’ face to face appointment

Factors found helpful from
face to face appointment

Frequency (n=)

Opportunity to ask questions /
receive immediate answers.

54

Put at ease / made comfortable /
alleviated anxiety

19

Provision of emotional support
and reassurance

20

Allowed a family member or friend
to be present when result disclosed.

5

Allowed time to prepare for the result. 3
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Effect of Gender on Option of How to Receive
Results

Gender of the respondent did not affect the wish to have a
choice of results disclosure instead of the obligatory face to
face disclosure, as no statistical significance was found. Also,
gender had no effect on when respondents were asked to recall
the experience of face to face disclosure or on choosing an
alternative option of results disclosure by letter or telephone.
However, it is important to note that out of the cohort of
potential participants contacted, more females responded
(47.3 %) to the questionnaire then males (35 %) but no sig-
nificant difference was seen between responders and non-
responders in this group. So, a true value on the statistical
significance of no difference between male and female re-
sponders and wanting a choice of results disclosure can be
drawn. More females responding would be expected, as the
amount of males coming forward for testing for BRCAwould
be anticipated to be less (Struewing et al. 1995). Health im-
plications are less for men rather than women. Another expla-
nation could be drawn from Lodder et al. (2001) which found
that men having undertook BRCA predictive testing did not
experience significant levels of distress or anxiety pre- or post-
test. Many of the men in Lodder’s study were not concerned
for their own health but more for the risk to their children,
especially daughters. Similarly, Liede et al. (2000) found that
the principal motivator for men in pursuing BRCA predictive
testing was for their daughters. Therefore, our study’s re-
sponse rate from males is not unusual in this regard, and the
fact that 80 % of males wished to have a choice of how results
are disclosed may also be explained by the above.

In the female group 63 % wished to have a choice of how
results were disclosed. This is an important observation as the
potential medical impact and management of females who go
through the BRCA predictive testing process are significant.
Many studies have looked at the female experience with
BRCA predictive testing and the psychological impact of
results. In one study, Halbert et al. (2011) looked at the long-
term effects of BRCA testing in women and found that the
majority of women did not experience distress about their
result at least 1 year after receiving the information.
Additionally, this study did observe a short term rise in
anxiety and sadness in female mutation positive carriers
compared to those who tested negative, but this reduced
within the year of results disclosure. Hamilton et al. (2009)
obtained similar findings when looking at emotional distress
after BRCA testing. As our cohort were contacted at least
1 year post-test disclosure, this may explain why the majority
of females felt it would be reasonable to offer a choice in how
to receive results. These results would suggest that it is accept-
able to males and females who have been through the BRCA
predictive testing to be offered a choice in how to receive their
results instead of the obligatory face to face disclosure.

Effect of Positive or Negative BRCA Result
on Option of How to Receive Results

Our study showed that there was no difference in those who
tested positive for BRCA mutations and those who tested
negative in initially preferring a choice regarding how to re-
ceive their result and in retrospectively recalling their actual
experience of face to face disclosure and preferring an alter-
native to this. Forty-one percent of respondents were positive
and 48 % where negative for BRCA mutation, and no signif-
icant difference was seen between responders and non-
responders in these groups. Therefore, a true value on the
statistical significance of no difference between positive and
negative responders and wanting a choice in results disclosure
can be drawn. Sixty-three percent of those who tested positive
and 77 % of those who tested negative for BRCA wished to
have a choice in how their results were delivered. It would
seem that those who tested both positive and negative having
been through the BRCA predictive testing process would
deem it reasonable to be offered a choice in results delivery.
This would be in keeping with research indicating that general
and cancer specific distress is reduced overtime in those who
go through BRCA testing. Beran et al. (2008) and Hamilton
et al. (2009) showed that general distress due to testing posi-
tive for BRCA mutations remitted by 1 year after genetic
results disclosure and that there was only a difference in can-
cer specific distress at this time frame between those who
tested positive and negative. This may reflect certainty about
mutation status and cancer risk and understanding of manage-
ment and screening options. Again our group were surveyed
at least 1 year post results disclosure, and the majority would
have liked a choice in results delivery.

Other Variables Affecting Option of Results
Disclosure

We also asked about numerous factors that may make it diffi-
cult for respondents to attend genetics appointments. Overall,
taking all variables into account, logistical issues of distance
and parking appear to be the highest ranking variables in re-
spondents showing a positive trend in wanting a choice in
results disclosure. However, these were not found to be statis-
tically significant in influencing whether a choice of result
disclosure was wanted. It is important to note that the clinic
service provided would require patients to travel considerable
distance, and it is of no surprise that this was noted as the most
frequent variable in making it difficult to attend for a genetics
appointment. Other studies have noted that access to genetic
services can be improved by telecommunications (Bradbury
et al. 2011; Zilliacus et al. 2010) and in view of lack of genetic
counselling resources in The Republic of Ireland, this could
also be an option to be considered.
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Face to Face Results disclosure

In view of the impact of changing our protocol from the face
to face model of results disclosure we felt it was important to
draw on participants’ actual experience of receiving their re-
sults in this way and thinking of the alternative mode by letter
or telephone. Approximately 45 % felt that telephone or letter
would have been preferred, and 40.6 % did still prefer face to
face disclosure. This is in contrast to the resounding response
of respondents initially wanting a choice in how to receive
results instead of the obligatory face to face without an option.
Also, 18 % of those who tested negative and 10 % of those
who tested positive who initially wanted a choice in results
disclosure, retrospectively preferred face to face instead of the
alternative letter and telephone option. This reflects that it is
important not to undervalue the face-to-face results disclosure
but to consider an alternative by telephone and letter as a
reasonable mode of results delivery. The most evaluated alter-
native method to face to face result disclosure is genetic
counselling by telephone (Baumanis et al. 2009; Sangha
et al. 2003). These studies found that the use of a telephone
is not significantly inferior to face to face meetings. However,
it is important to consider both the benefits and disadvantages
of giving results by telephone compared to over face to face
appointments. Possible advantages of phone counselling in-
clude avoidance of the stress, expense and time commitment
of a clinic visit and a reduction in barriers to service by in-
creasing accessibility for patients (Tsu et al., 2002). Another
advantage is that a telephone call allows for a more timely
response rate to the patient from the time the test result be-
comes available to the genetic counsellor (Klemp et al. 2005).
There are several disadvantages to giving results by telephone
that include the loss of rapport building between the counselor
and patient, less immediate re-assurance compared with face-
face results disclosure, and diminished attention to support
needs of the patient at that time (Sangha et al. 2003).

Other studies have looked at the support needs at results
disclosure. Aktan-Collan et al. (2000) found that 46 % of
patients reported the need for support being the greatest at
the results disclosure stage for hereditary non-polyposis colo-
rectal cancer (HNPCC). Our study also showed that just under
half of respondents did value the face-to-face disclosure for
three main reasons: having the opportunity to ask questions
and receive immediate answers, to be put at ease and alleviate
anxiety, and provision of emotional support and reassurance.
As 40.6 % of respondents did value the face-to-face disclo-
sure, it would seem that moving away from this completely by
offering only results by letter or telephone would not be ap-
propriate. Doughty Rice et al. (2009) found that 90 % of those
who tested positive for BRCA mutations attended for follow
up appointments in the genetic clinic after receiving their re-
sult by telephone, in comparison to only 10.5 % of those who
tested negative. However, it is important to note that there was

no difference in satisfaction levels in those who received their
results by telephone or face to face in this study, as is reported
in many other studies (Baumanis et al. 2009; & Helmes et al.
2006; Jenkins et al. 2007; Klemp et al. 2005). Therefore, the
face to face contact is important in the context of positive
results and there is need for additional support and informa-
tion after telephone results disclosure.

Study Limitations and Research Recommendations

One of the limitations of the study was asking regarding
waiting times for the initial appointment in the genetic clinic
as 6 months was included two options in the response catego-
ries. This would make it difficult to ascertain individuals who
waited only 6 months to those who waited more than
6 months. For this reason we did not include this data in the
study. Recommendations from our study would be that offer-
ing a choice of results disclosure to individuals going through
the BRCA predictive process would be a reasonable option
without undervaluing the current protocol of obligatory face to
face results disclosure. It would be important to use clinical
judgment in cases where alternatives to face to face results
disclosure may cause distress and to always offer a follow
up appointment for additional information and support, espe-
cially in the case of mutation positive families.

Conclusion

Changing protocol from long standing practice is never easy
from a counsellor or patient perspective. Also, it is important
to keep in mind the serious implications of BRCA1/2 results
disclosure for those that test positive. Information on medical
management, screening and support is important for those
who test positive. Therefore, for future practice it would be
important to audit patients’ experience of an alternative to face
to face results disclosure when a protocol change is imple-
mented based on this retrospective study.
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Appendix A

Questionnaire for Predictive Cancer Genetic Testing

Telecommunications Study

 1. Are you male or female?     M   F 

2. We are considering offering genetic test results over the telephone or by letter.  

A follow up face –to- face appointment would be offered for further discussion of 

results.  

Do you think obtaining your results by telephone or by letter is an option you would have 

liked? 

  Yes     No    Unsure 

If yes, please tick which you would prefer:    Telephone    Letter 

3. We understand that several factors can make it difficult to attend hospital 

appointments.  

Please circle & rate any factors that made it difficult to attend your genetics 

appointment. 

  rate scale  1 2 3 4 5  with 1 (a minor factor in my ability to attend result apt ), 5 (a very 

important factor in terms of ability to attend) 

not enough notice offered prior to apt   1 2  3  4  5   

distance to genetics appointment   1 2  3  4  5   

ease at taking time off work    1 2  3  4  5   

ease at co-ordinating time of work to  

ensure both my partner and I could attend  1 2  3  4  5   

childcare      1 2  3  4  5   

parking at the hospital     1 2  3  4  5   

difficulty to arrange transport to the hospital  1 2  3  4  5   

Cost of transport to the hospital   1 2  3  4  5   

Other please specify____________________________________                                        
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