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ABSTRACT

Haematological cancer often necessitates that individuals make significant lifestyle and behaviour changes to
protect themselves against infections. It is essential that haematological cancer survivors receive the support and
information they require to adjust to such changes. This cross-sectional survey of 259 haematological cancer
survivors found that over two thirds of haematological cancer survivors would like to receive: more detailed
information or help with: diet and nutrition that takes into account their diagnosis and treatment; how to manage
the symptoms from the cancer and/or treatment; signs and symptoms to be aware of that may indicate a possible
infection and appropriate exercise. Over a third of survivors reported that they had to make changes to reduce
their chance of infection; with social restriction the most commonly reported area of change survivors made.
Improving communication and access to care and providing additional emotional support may assist survivors in
making these additional changes. Health care providers should use this information to better support

haematological cancer survivors in dealing with the effects haematological cancer has on their life.

Key words: lifestyle changes, information, support, survivors
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INTRODUCTION

A cancer diagnosis and its treatments often force people to make significant life changes. For some their
employment or work situation will alter [1]; while many will face physical, psychological, cognitive and social-
related impairments [2-7]. Although over time some of these changes may return to their pre-cancer state or
close to [5], others may persist for extended periods [4,6]. The experience and persistence of some of these
impacts may differ across characteristics, including: age, gender, marital status, income level, education level,
ethnicity, comorbidities, cancer type and treatment type [8-10,6]. Due to the chronic nature of many
haematological cancers the frequency and extent of changes that occur for this population as a result of their
cancer, may be particularly extensive. For instance previous research suggests that some changes, such as
employment-related changes, are more persistent for some haematological cancer types compared to other non-

haematological cancer types [1].

Most haematological cancers cause some type of immunodeficiency [11]. In addition, many of the treatments
used with haematological cancers, including bone marrow transplant, chemotherapy and monoclonal antibodies,
lead to immunodeficiency [12,11]. Consequently, many haematological cancer survivors are at increased risk of
developing infections [13-15], which often carry extensive morbidities and in many cases lead to death [16,17].
A number of recent studies have reported mortality rates of approximately 10% in haematological cancer
patients as a result of infections [18-20]. It has been estimated that between 50% and 80% of haematological
cancer survivors will develop an infection throughout their cancer journey [17]. To protect against infection
many cancer survivors are required to take infection control measures that can require substantiative lifestyle
changes [21,22]. Some recommended infection control practices include: increased hygiene practices, avoidance
of crowds and those with illness, increased food hygiene and sanitation, food restrictions, avoiding contact with
animal secretions, wearing protective clothing (e.g. gloves and footwear), increased cleanliness practices and

receipt of certain vaccinations [23,22,24-26,11].

There has been a recent shift from providing haematological cancer treatment in inpatient settings to providing a
greater amount of care as outpatient care [27]. This shift to outpatient care is in an attempt to maximise patient’s
quality of life, reduce health care costs and reduce the risk of these immunosuppressed patients obtaining a
hospital-acquired infection [27]. This change is supported by the availability of data to suggest that care and
treatment for haematological cancer patients at home is a safe and advantageous alternative [28]. To ensure the

safety and survival of haematological cancer patients receiving outpatient care, particularly high-risk patients
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who are susceptible to acquiring infections, it is vital that patients successfully undertake infection control
practices to reduce their risk of infection. There is a lack of research investigating adherence of haematological
cancer patients to infection control measures. However, from research conducted on patient compliance to
medical advice and more specifically on haematological cancer patients’ adherence to self-administered
medication, we know that patients are often non-compliant with medical recommendations [29,30]. To
maximise haematological cancer patients’ health and wellbeing it is important that efforts are made to support
survivors in dealing with the numerous changes they are required to make as a result of their diagnosis,
particularly those changes they make to help prevent infection. In order to provide haematological cancer
patients with necessary and appropriate support we must understand what information and support they want.
No previous research has investigated the type of support and information that haematological cancer survivors
believe would best assist them in making or adjusting to the changes brought about by a diagnosis of
haematological cancer, including infection control practices. This study will overcome the current knowledge
gap and investigate, from a patient’s perspective, what changes they have made as a result of their cancer; and

what information and support they would find beneficial in coping with such changes.

Aims

The aims of this study were to identify among haematological cancer survivors:

The type of information and help they most want to help assist with managing the effects

haematological cancer has had on their life;

e Behaviour and lifestyle changes survivors made to reduce their chance of infection;

e Help or information survivors would have liked to have received to assist them in making behaviour
and lifestyle changes to reduce their chance of infection; and

e Characteristics associated with haematological cancer survivors’: (i) top three most frequently reported

areas of help to assist them with managing the effects of cancer on their life; and (ii) making additional

changes to reduce their risk of infection.

METHODS

Design

A cross-sectional study of haematological cancer survivors recruited from one Australian state.

Participants
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Eligible survivors were diagnosed with an ICD-10 or ICD-03 haematological cancer and were aged between 18

and 80 years at the time of study recruitment.

Procedures

Haematological cancer survivors were identified and recruited from one Australian state population-based
cancer registry. The standard recruitment methods employed by this registry were used, which are reported in
detail elsewhere [31]. Briefly, eligible survivors were identified by registry staff and consent was sought from
each eligible survivors’ clinician to approach their patient. Survivors with consent from their clinician were
approached by the registry and asked to provide written consent for their contact details to be passed onto the
researchers. Consenting survivors were then mailed a questionnaire package from the researchers, which
included an invitation letter, information sheet, consent form for future research, a consent form to have their
disease and demographic information released by the registry, a copy of the self-report questionnaire, and a
reply-paid envelope. Survivors who did not return a completed questionnaire within 3 weeks were sent a second

questionnaire package and contacted by telephone after a further 3 weeks of non-response.

The study received Human Research Ethics approval (HREC approval number: H-2009-0032) from the

University of Newcastle Human Research Ethics Committee and the required cancer registry-related approvals.

Measures

Information and help wanted by survivors

Respondents were presented with a list of 11 possible types of information and/or help that haematological
cancer survivors may want to assist them with managing the effects that haematological cancer has had on their
life. The list of 11 items were derived from the literature and feedback from survivors who participated in a
qualitative study on their unmet needs [32]. For each of the 11 items respondents were asked “I would find it
helpful in managing the effects that blood cancer has had on my life to receive more detailed information or
help with...”. Questions included ‘appropriate exercise that is specific to people who have had blood cancer’,
‘how to reduce the risk of infection in public places’ and ‘how to manage the symptoms from the cancer and/or
treatment’ (see Table 2 for the full list of 11 items). Survivors responded to each item using a four point Likert
scale, with responses ranging from “strongly agree” to “strongly disagree;” a not relevant option was also
available. An open ended ‘other” option was also provided, which allowed survivors to indicate any other types

of information or help they may have wanted.
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Behaviour changes made to reduce infection

Survivors were asked to indicate whether “beside the [11] areas listed.., have you had to change your lifestyle
or behaviour in any other ways to help reduce the chance of infection? (e.g. have to constantly wear your shoes,
stop paid employment, not travel far from home etc.).” Those patients who answered yes to this question were
then asked to describe, in an open-ended format what these changes entailed and to also “describe any help or

information [they] would have liked to assist [them] in making the changes [they] have had to make”.

Socio-demographic and disease characteristics

Socio-demographic and disease characteristics obtained from the self-report survey and included in this study
were: education level, marital status, employment status, whether the survivor has had another cancer diagnosis,
cancer recurrence, health insurance status and stage in the cancer journey. Age, sex, rural/urban location at
diagnosis, cancer diagnosis and diagnosis date were obtained directly from cancer registry records, for those

survivors who provided consent.

Non-responder characteristics

De-identified data relating to non-participants’ age at diagnosis, cancer type, postcode of residence at diagnosis

and sex were collected from the cancer registry.

Statistical analysis

Information and help wanted by survivors

For each of the 11 items the response options “strongly agree” and “agree” were combined, as were options
“strongly disagree,” “disagree” and “not applicable”. Open-ended responses that were consistent with the 11
items listed were back coded into the items presented appropriately. Items that did not fit within the scope of the
listed 11 items were left as other. The frequency, percentage and 95% confidence interval (95% CI) of
haematological cancer survivors who “strongly agreed/agreed” that an item would have been helpful in
managing the effects that blood cancer had on their life, was calculated for each of the 11 items and ranked in

descending order.

Behaviour changes made to reduce infection
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The frequency, percentage and 95% CI of survivors indicating that they had to make lifestyle and/or behaviour
changes to help reduce their risk of infection in addition to the 11 items already listed, were calculated. An
inductive process to content analysis was performed on the open ended responses provided by these
survivors,[33] which indicated what additional changes they had to make and what help or information would
have assisted them most in making these changes. One author (AH) reviewed and coded all open-ended
responses and developed a coding scheme of relevant themes. A second author (ML) independently reviewed
and coded a random 20% sample of the open-ended responses using the coding scheme. The coding conducted
by both authors were compared and the coding scheme updated as necessary. Any discrepancies were resolved
through discussion. If participants indicated more than one theme in their response, each theme was coded
independently. Codes were then quantitized by calculating the frequency and percentage that each theme was
reported across participants.[34] The most common themes of changes made and help/information required
were reported. Content analysis was used as it allows patterns in the categories to be identified, allowing for the
most common changes and types of assistance reported by haematological cancer survivors to be
determined.[35] Some of the areas identified from these open-ended responses seemed to overlap with the 11
items survivors were asked to rate as to whether they would like help or information in these areas (e.g. diet
changes). However, despite these similarities these open-ended responses were still coded as they often covered

more specific details then what was already covered in the 11 items listed.

Characteristics associated with survivors: (i) top three areas of help identified; and (ii) making additional

changes to reduce infection

Characteristics associated with survivors: (i) top three most frequently reported areas of help to assist them with
managing the effects of cancer on their life; and (ii) making additional changes to reduce their risk of infection
in addition to the 11 items already listed, were identified using a logistic regression analyses. These analyses
were conducted as it allowed an opportunity to identify those subgroups of haematological cancer survivors who
want additional assistance across the different areas of support; as well as those survivors seemingly making
extensive changes to reduce their risk of infection and thus may require additional support and assistance to
cope with such changes. Simple logistic regression analyses were initially conducted between each of the
independent variables and the dependent variables. Independent variables included: sex, age group at diagnosis,
education level, employment status, marital status, rural/urban location at diagnosis, cancer type, time since

diagnosis, time in the cancer journey, health insurance level, whether experiencing a cancer recurrence, and
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whether survivors had received another cancer diagnosis. To allow for adequate numbers to assess the
association between age and the outcome variables we combined the four original age groups into two (15-59
years vs. 60+ years). Variables with a p-value of 0.1 or less on the simple logistic regression analyses were
included in the final model, and those with a p-value less than 0.05 on the Wald Statistic in the final multiple
logistic regression models were considered statistically significant. A p-value >0.05 on the Hosmer-Lemeshow
test indicated that the data was not significantly different from the final model and thus adequately fit the final

model.

RESULTS

Participants

Six hundred and sixteen eligible haematological cancer survivors were contacted by the cancer registry. Of
these, 316 (51%) were sent a survey by the researchers and 259 completed the survey (response rate 42%). The

demographic and disease characteristics of the sample are provided in Table 1.

There were statistically significant differences between participants and non-participants with regards to age
group at diagnosis (p<0.001). Survivors aged 70 years and over at diagnosis recorded the highest response rate
(67%); while those aged between 15 and 39 years recorded the lowest response rate (29%). No differences were
found in relation to cancer type, sex or rural/urban location at diagnosis. Missing data for participant and non-

participant characteristics ranged from 12% to 45%.

Type of help and information most wanted by haematological cancer survivors

The majority (76%) of haematological cancer survivors indicated that they would like to receive more detailed
information or help with diet or nutrition that takes into account their diagnosis and treatment (Table 2). This
was followed by “how to manage the symptoms from the cancer and/or treatment;” (71%) and “signs and
symptoms to be aware of that may indicate a possible infection.” (70%). Other areas where more than half of
participants indicated that help was wanted included: appropriate exercise, mind and body therapies, reducing
infection at home and in public places, biological therapies, manual healing and safe travel. Less than half of

participants (44%) reported that detailed information on energy treatments (e.g. Reiki) would be helpful.

Lifestyle and behaviour changes made by survivors to reduce their risk of infection
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Over a third of survivors (36%, n=92) indicated that they made additional changes to reduce their chance of
infection; and of these 86 (93%) provided an open-ended response detailing the specific change they made.
Table 3 details the broad lifestyle and behaviour changes that survivors indicated making, along with some
specific examples as to what these changes entailed. From the open-ended responses social restriction was the
most commonly reported broad area of change identified by survivors, and included specific changes such as:
avoiding crowded or public places, and reducing contact with family, friends and other people. In most instances
survivors indicated that such social restrictions were made to avoid others who may be unwell and therefore
reduce their risk of falling ill. Employment changes, use of protective clothing and travel restrictions were the

next most frequently cited changes made by haematological cancer survivors (Table 3).

Of the 92 survivors who indicated that they made an additional lifestyle or behaviour change to help reduce their
chance of infection, 42 (46%) provided an open-ended response describing help or information that would have
assisted them in making these changes. Table 4 details the broad areas of help or information that survivors
would have liked to receive, along with some specific examples. Just over a quarter of participants who
answered this question indicated that improved communication and access to care would have helped them deal
with the changes they made, including increased coordination and communication between different health care
providers, opportunities to ask health care providers questions, access to specific health care providers and
details on which health care provider to speak to and in what circumstances. The next most commonly identified
areas of assistance were: access to emotional support, information and support on how to stay healthy, and

warning on what to expect from their disease and treatment.

Characteristics associated with survivors: (i) top three areas of help identified; and (ii) making additional

changes to reduce infection

None of the characteristics assessed were found to be significantly associated with the first and the third top
areas of help identified by survivors: “diet and nutrition that takes into account my diagnosis and treatment |
have had” and “signs and symptoms to be aware of that may indicate a possible infection,” respectively. For the
second top area of help identified: “how to manage the symptoms from the cancer and/or treatment,” the
following independent variables obtained a p-value <0.1 on the simple logistic regression analyses and were
included in the multiple logistic regression model: cancer type, education and insurance level. In the final
logistic regression model only education level was found to be statistically significantly associated with

survivors wanting help or information in this area. It was found that survivors with a trade certificate

10
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qualification reported significantly higher odds (OR 2.90; 95% CI 1.18, 7.16; p = 0.021) compared to survivors
with a university level degree. Based on the Hosmer-Lemeshow test the final model was an adequate fit to the

data (p=0.83).

From the simple logistic regression models assessing characteristics associated with survivors making additional
changes to reduce infection the following independent variables obtained a p-value <0.1 and were included in
the multiple logistic regression model: cancer type, whether the survivor was experiencing a cancer recurrence,
time since diagnosis, time in the cancer journey, sex, rural/urban location at diagnosis, marital status and
employment status. In the final logistic regression model none of the characteristics assessed were identified as
statistically significantly associated with survivors making additional behaviour or lifestyle changes to reduce

their chance of infection.

DISCUSSION

To ensure the health and wellbeing of haematological cancer survivors it is essential that survivors are offered
appropriate and relevant support to help them cope with the changes they make as a result of their cancer. This
study is one of the first to assess haematological cancer survivors’ perceptions about what information and help
would be most useful in assisting them to manage the effects of blood cancer on their life. It also provides
insight into the different changes survivors make to help reduce their risk of infection, an issue that is
particularly pertinent to many haematological cancer survivors. This information can be used to better support

haematological cancer survivors in dealing with the changes brought about as a result of their diagnosis.

The type of information and support wanted by haematological cancer survivors

The most frequently identified areas of information and help wanted by haematological cancer survivors related
to living a healthy lifestyle, with a majority indicating a desire for additional support surrounding diet and
nutrition, exercise, and strategies to reduce infection. Where possible tailoring such information and support to
each individual survivor’s circumstances may be particularly beneficial in helping survivors deal with such
changes. For instance, over 65% of survivors indicated that they would have liked help or information on “diet
and nutrition that takes into account their diagnosis and treatment” and “appropriate exercise that is specific to
people who have had blood cancer”. A minority also indicated in the open-ended responses a desire for
additional information on how to stay healthy that is tailored to their individual personal circumstances. These
findings are similar to other studies, which have found that individuals with various cancer types prefer

receiving information that is tailored to their specific characteristics [36,37]. The provision of tailored

11
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information is however particularly important for individuals with haematological cancers, as each individual’s
risk of infection is highly variable and influenced by multiple factors, including type of cancer and treatments
received [14]. Providing survivors with generic information is therefore unlikely to help survivors make
informed decisions about the changes they should personally make, and instead may result in confusion.
Furthermore, education level was found to be significantly associated with survivors wishing to receive help and
information on “how to manage the symptoms from the cancer and/or treatment.” This finding again emphasises
the need to tailor the information and support to survivor’s individual characteristics, particularly education
level, as some subgroups of survivors may have different information and support needs. However, no other
characteristics assessed were found to be associated with the top three areas of help and information wanted by

haematological cancer survivors to assist them with managing the effects blood cancer has had on their life.

Despite its potential benefit there are some challenges in providing accurate and tailored information to patients.
For example, there are a lack of standardised guidelines available to assist health care providers in providing
appropriate and consistent infection control recommendations to their patients. As some health care providers
may lack an intimate knowledge of the most up-to-date and evidence-based information relevant to their
individual patient this could lead to patients receiving inappropriate and inconsistent information on what
changes they should make. For instance, it has been common practice for health care providers to recommend a
neutropenic diet for cancer patients receiving chemotherapy or stem cell transplant [38], yet evidence supporting
this recommendation is conflicting and limited at best [39,38]. Furthermore, patients can freely access an
abundance of publically available information from sources such as the internet, which may be incorrect or
inappropriate to their individual circumstances. A lack of consistency in the information available to patients
may cause patients to be confused about what behaviour changes they should make to help reduce their chances
of infection. This could lead to some patients making inappropriate changes and perhaps ‘over protecting’
themselves, while others may not make the necessary changes to keep themselves safe. Consequently, there is a
need to develop more efficient ways of providing information to survivors and their health care providers about
what is most appropriate for their circumstances. Developing an online information system that employs
algorithms to tailor information based on the individual characteristics of haematological cancer survivors
against standard recommendations may be a strategy worthy of future investigation. Such a website could be
based on the existing Centre for Disease Control, “Prevent Cancer Infections” website [40], which provides

chemotherapy patients and their caregivers with tailored information on how to reduce their risk of infection.
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Given the increased risk of infection for many haematological cancer survivors and the variability in disease and

treatment characteristics of this population, a haematology specific resource may be warranted.

Information and support on how to manage cancer and treatment related symptoms was the second most
frequently identified area for help and information identified by survivors; while “signs and symptoms to be
aware of that may indicate a possible infection” was the third. These findings are consistent with our previous
research exploring the unmet needs of haematological cancer survivors [41], which found survivors frequently
identify a need for help in dealing with the numerous side effects and impacts of their disease. Educating
patients on their condition, its impacts, how to manage it and when to seek medical assistance is recognised as
an important component of cancer care [22]. While health care providers often report educating patients on their
condition, including issues surrounding immunosuppression [42], the patients themselves often do not
remember receiving such information [42]. Consequently survivors may require additional information and
reinforcement about their condition and their immune status, as well as how to cope with such issues throughout
the course of their cancer journey. The importance of continually assessing the information and support needs of
survivors throughout their entire cancer journey, particularly at key points on the cancer trajectory, is
recommended by consensus guidelines [43]. The open-ended responses from survivors in this study, emphasised
the importance of receiving clear communication from their health care providers about issues relating to

infection control.

Lifestyle and behaviour changes made by haematological cancer survivors that may require additional support

Over a third of haematological cancer survivors indicated making an additional lifestyle or behaviour change in
order to reduce their risk of developing an infection. In some instances additional, and often more intensive
treatments (e.g. bone marrow transplant and/or high dose chemotherapy) are used to treat certain types of
haematological cancers [44]. As many of these treatments carry high-risk of infection, patients will be required
to practice infection control behaviours. It is critical that health care providers are aware of the potential impact
these changes may have on a person’s life, and provide appropriate support and information to help them cope
with these changes. In this study none of the characteristics assessed were identified as being associated with
haematological cancer survivors making additional changes to reduce their chance of infection, suggesting that
support should be offered to all types of haematological cancer survivors. However, an exhaustive list of
characteristics were not assessed in this study. Future research should aim to explore potential risk factors

associated with haematological cancer survivors engaging in infection control behaviours. Such information will
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assist health care providers in identifying those who may need additional assistance. Furthermore, this study did
not assess what information survivors had received regarding behaviour changes they should make, and from
what sources. Consequently, it is not possible to identify whether survivors were basing their additional
behaviour changes on medical recommendations they received, or were making self-imposed changes based on
self-sourced information. Future research should explore the differences in the occurrence and type of these two
changes being made by haematological cancer survivors, and what information sources they are basing their
behaviour changes on, so that appropriate support can be made, and survivors are not imposing unnecessary

restrictions on themselves.

Over a third of survivors who made additional changes to reduce their chance of infection, indicated that such
changes related to restricting their social interactions, such as avoiding crowds and public places, as well as
reducing contact with other people including family and friends. This may be of concern as social support is an
important protective factor against depression, anxiety and decreased quality of life in cancer survivors [45,46].
Consequently, it may be particularly pertinent for haematological cancer survivors to have access to strategies
and mechanisms that help them increase their access to social support, while keeping them safe from developing
possible infections. This need is supported by the open-ended responses in this study, with a substantial minority
of survivors indicating that access to additional emotional support would have assisted them in making the
lifestyle and behaviour changes they made to reduce their chance of infection. The emotional support identified
as most helpful for these survivors included access to: support groups, contact with other survivors in similar
situations, counselling and someone to talk to. These findings are also consistent with previous research
assessing the unmet needs of haematological cancer survivors, which have identified the need to speak with
other survivors in a similar situation [41,47,48], as an area of unmet need for this population. While the
traditional face-to-face support programs may not be possible for all haematological cancer survivors due to the
need to reduce the risk of infection and avoid contact with others who may be unwell, online support groups
may be a valuable alternative. However, despite the possible benefit of online peer support programs for
haematological cancer survivors, no well-controlled studies that we are aware of have assessed their
effectiveness in this population. There is a need for more rigorous research to be conducted in this area.
Research comparing the benefits of greater online contact with existing social support networks versus online

peer support may be of benefit.

Other frequently reported changes that survivors made to reduce their risk of infection, which warrant further

exploration included: changes to employment and use of protective clothing or devices. Changes in employment

14



368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

are likely to impact on survivors’ social functioning and financial situation. This is somewhat supported by a
minority of survivors who reported making additional lifestyle and behaviour changes indicating that it would
have been helpful to receive financial assistance. It is essential that health care providers ensure their patients
are aware of available financial assistance and are supported in accessing such services. This is particularly
important given that increased financial burden as a result of their cancer has been found to be significantly
associated with haematological cancer survivors reporting a high level of unmet needs [49,50,41]. Finally, the
use of protective clothing or mobility devices could lead to a decrease in survivors' confidence and challenge

their self-identity. Although research is needed to explore this theory.

Limitations

Several limitations must be taken into account when interpreting the results of this study. First, there was a
significant difference in the response rates of older and younger survivors, with younger survivors recording a
lower response rate than their older counterparts. Our sample of the youngest age group (15 to 39 years at
diagnosis) was smaller (n=17; 7.5%) than the other age groups included. To allow for adequate numbers to
assess the association between age and the outcome variables we were required to combine the four original age
groups into two (15-59 years vs. 60+ years). From these analyses we found no association between age group at
diagnosis and the top three most frequently identified areas of help and information wanted by survivors; and
whether survivors made additional changes to reduce their chance of infection. However, previous research with
haematological cancer survivors have found younger adults to report higher levels of unmet needs across a
variety of areas [49,41,48]. Thus it is possible that a significant association between age and the outcomes
assessed in this study may have been found if we had sufficient numbers to include the youngest age group as a
separate category in the univariate and multivariate analyses. Future research should attempt to recruit a larger
number of haematological cancer survivors aged between 15 and 39 years at diagnosis, and further explore the
impact of age on haematological cancer survivors’ need for additional information and support to manage the
effects blood cancer has had on their life. It should also be noted that there was a substantial proportion of
missing data for responder and non-responder characteristics obtained from the cancer registry. The differences
found in the response rates should be interpreted with caution. However, the investigators have previously found
a similar association between response rates and age in another population-based study they conducted with
haematological cancer survivors [51]. A previous study exploring the response rates of adolescent and young
adult cancer survivors recruited from a population-based registry, has suggested that younger adults may be

harder to recruit due to difficulties contacting this population as a result of a higher level of mobility [52]. It is
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also possible that younger adults may find it difficult to find time to complete such research due to competing
demands such as family and employment responsibilities. Future efforts should be made to try and increase the

response rates of young cancer survivors to research.

Second, this study did not take into account what information about infection control survivors had received and
from what sources. Future studies should explore what information haematological cancer survivors are basing
their behaviour changes on. Finally the outcome measures used in this study were created for the specific
purposes of this research and have not undergone psychometric evaluation. However, the outcome measures
were developed based on the literature and previous research conducted by the investigators. Furthermore, open-
ended comments were encouraged to be made by the participants to ensure an in-depth assessment of this topic

was obtained from the target population.

CONCLUSION

This study provides important insight into what specific information and support may be most useful in helping
haematological cancer survivors to deal with the changes they have made as a consequence of their disease. It
also provides new knowledge regarding the specific changes haematological cancer survivors have made to
reduce their chance of infection, and what support and information they would find most beneficial in making
such changes. Where possible health care providers should tailor relevant information to a survivor’s specific
disease, treatment and demographic characteristics. Ongoing assessment of survivor’s information and support
needs should also be made throughout the cancer trajectory, with important information reinforced at each stage.
Future research should strive to develop and assess the effectiveness of intervention strategies designed to

support survivors with these changes, such as access to online support groups.

16



418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

COMPLIANCE WITH ETHICAL STANDARDS

Funding

This grant No. 569290 was awarded through the Priority-driven Collaborative Cancer Research Scheme and co-
funded by beyondblue and the Australian Government through Cancer Australia. It also received funding
support from a Strategic Research Partnership Grant (CSR 11-02) from Cancer Council NSW to the Newcastle
Cancer Control Collaborative (New-3C), and infrastructure funding from the University of Newcastle and
Hunter Medical Research Institute. Flora Tzelepis was supported by a Leukaemia Foundation of Australia and
Cure Cancer Australia Foundation Post-Doctoral Research Fellowship. Christine Paul is supported by an
NHMRC Career Development Fellowship (APP1061335). Jamie Bryant is supported by an Australian Research

Council Post-Doctoral Industry Fellowship.

Conflict of interest

The authors declare no conflict of interest.

Ethical approval

All procedures performed in studies involving human participants were in accordance with the ethical standards
of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later

amendments or comparable ethical standards

Informed consent

Informed consent was obtained from all individual participants included in the study.

17



436

437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

REFERENCES

1. Mehnert A (2011) Employment and work-related issues in cancer survivors. Critical reviews in
oncology/hematology 77 (2):109-130

2. Duijts SFA, van Egmond MP, Spelten E, van Muijen P, Anema JR, van der Beek AJ (2014) Physical
and psychosocial problems in cancer survivors beyond return to work: A systematic review. Psycho-
Oncology 23:481-492

3. Brearley SG, Stamataki Z, Addington-Hall J, Foster C, Hodges L, Jarrett N, Richardson A, Scott |,
Sharpe M, Stark D, Siller C, Ziegler L, Amir Z (2011) The physical and practical problems experienced
by cancer survivors: A rapid review and synthesis of the literature European Journal of Cancer Care
15:204-212

4. Harrington CB, Hansen JA, Moskowitz M, Todd BL, Feuerstein M (2010) It's not over when it's
over: Long-term symptoms in cancer survivors - A systematic review. Int'l J Psychiatry in Medicine 40
(2):163-181

5. Hess LM, Huang HQ, Hanlon AL, Robinson WR, Johnson R, Chambers SK, Mannel RS, Puls L,
Davidson SA, Method M, Lele S, Havrilesky L, Nelson T, Alberts DS (2015) Cognitive function and six
months following chemotherapy for front-line treatment of ovarian, primary peritoneal or fallopian
tube cancer: An NRG oncology/gynecologic oncology group study. Gynecologic Oncology 139:541-
545

6. Mosher CE, Redd WH, Rini CM, Burkhalter JE, DuHamel KN (2009) Physical, pschological, and
social sequelae following hematopoietic stem cell transplantation: A review of the literature. Psycho-
Oncology 18:113-127

7. O'Farrell E, MacKenzie J, Collins B (2013) Clearing the air: A review of our current understanding of
"Chemo Fog". Curr Oncol Rep 15:260-269

8. Blinder VS, Griggs JJ (2013) Health disparities and the cancer survivor. Semin Oncol 40 (6):796-803
9. Islam T, Dahlui M, Majid HA, Nahar AM, Taib NAM, Su TT, MyBCC study group (2014) Factors
associated with return to work of breast cancer survivors: A systematic review. BMC Public Health 14
(Suppl 3):S8

10. Blinder V, Patil S, Eberle C, Griggs J, Maly RC (2013) Early predictors of not returning to work in
low-income breast cancer survivors: A 5-year longitudinal study. Breast Cancer Res Treat 140:407-
416

11. Kleinberg M (2010) Managing infections in patients with hematological malignancies. Humana
Press, New York

12. National Comprehensive Cancer Network (2015) NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines). Prevention and Treatment of Cancer-Related Infections.

13. Girmenia C, Menichetti F (2011) Current Epidemiology and Prevention of Infectious
Complications in Cancer Patients. European Oncology & Haematology 7:270-277

14. Ngrgaard M (2012) Risk of infections in adult patients with haematological malignancies. The
Open Infectious Diseases Journal 6 (1)

15. Ludwig H, Zojer N (2008) Recent therapeutic advances in hematological malignancies: dealing
with treatment-related complications. Annals of oncology 19 (suppl 5):v71-v78

16. Morrison VA (2009) Infectious complications in patients with chronic lymphocytic leukemia:
pathogenesis, spectrum of infection, and approaches to prophylaxis. Clinical Lymphoma and
Myeloma 9 (5):365-370

17. Khayr W, Haddad RY, Noor SA (2012) Infections in hematological malignancies. Disease-a-Month
58 (4):239-249

18. Bacigalupo A, Sormani MP, Lamparelli T, Gualandi F, Occhini D, Bregante S, Raiola AM, di Grazia
C, Dominietto A, Tedone E (2004) Reducing transplant-related mortality after allogeneic
hematopoietic stem cell transplantation. haematologica 89 (10):1238-1247

19. Martin-Pefa A, Aguilar-Guisado M, Espigado |, Parody R, Miguel Cisneros J (2011) Prospective
study of infectious complications in allogeneic hematopoietic stem cell transplant recipients. Clinical
transplantation 25 (3):468-474

18



487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536

20. Hahn-Ast C, Glasmacher A, Mickter S, Schmitz A, Kraemer A, Marklein G, Brossart P, von
Lilienfeld-Toal M (2010) Overall survival and fungal infection-related mortality in patients with
invasive fungal infection and neutropenia after myelosuppressive chemotherapy in a tertiary care
centre from 1995 to 2006. Journal of antimicrobial chemotherapy 65 (4):761-768

21. Baden LR, Bensinger W, Angarone M, Casper C, Dubberke ER, Freifeld AG, Garzon R, Greene JN,
Greer JP, Ito JI (2012) Prevention and treatment of cancer-related infections. Journal of the National
Comprehensive Cancer Network 10 (11):1412-1445

22. Tomblyn M, Chiller T, Einsele H, Gress R, Sepkowitz K, Storek J, Wingard JR, Young J-AH, Boeckh
MA (2009) Guidelines for preventing infectious complications among hematopoietic cell
transplantation recipients: a global perspective. Biology of Blood and Marrow Transplantation 15
(10):1143-1238

23. Ruhnke M, Arnold R, Gastmeier P (2014) Infection control issues in patients with haematological
malignancies in the era of multidrug-resistant bacteria. The Lancet Oncology 15 (13):e606-e619

24. Akan H, Antia VP, Kouba M, Sinké J, Tanase AD, Vrhovac R, Herbrecht R (2013) Preventing
invasive fungal disease in patients with haematological malignancies and the recipients of
haematopoietic stem cell transplantation: practical aspects. Journal of antimicrobial chemotherapy
68 (suppl 3):iii5-iii16

25. Kruger W, Bohlius J, Cornely O, Einsele H, Hebart H, Massenkeil G, Schuttrumpf S, Silling G,
Ullmann A, Waldschmidt D, Wolf H (2005) Antimicrobial prophylaxis in allogeneic bone marrow
transplantation. Guidelines of the Infectious Diseases Working Party (AGIHO) of the German Society
of Haematology and Oncology. Annals of Oncology 16 (8):1381-1390. doi:10.1093/annonc/mdi238
26. Ariza-Heredia EJ, Chemaly RF (2014) Infection control practices in patients with hematological
malignancies and multidrug-resistant organisms: special considerations and challenges. Clinical
Lymphoma Myeloma and Leukemia 14:5104-S110

27. Mclnnes K, Lean C, Adams P, Sinclair S (2010) Review of Non-Inpatient Models of Care for Adult
Patients with Haematological Malignancies. Final Report. Cancer Institute NSW,

28. RingdEN O, Le Blanc K (2005) Allogeneic hematopoietic stem cell transplantation: state of the art
and new perspectives. Apmis 113 (11-12):813-830

29. Dimatteo MR, Giordani PJ, Lepper HS, Croghan TW (2002) Patient adherence and medical
treatment outcomes: a meta-analysis. Medical care 40 (9):794-811

30. Hall AE, Paul C, Bryant J, Lynagh MC, Rowlings P, Enjeti A, Small H (2016) To adhere or not to
adhere: Rates and reasons of medication adherence in hematological cancer patients. Critical
reviews in oncology/hematology 97:247-262

31. Lynagh MC, Clinton-McHarg T, Hall A, Sanson-Fisher R, Stevenson W, Tiley C, Bisquera A (2015)
Are Australian clinicians monitoring medication adherence in hematological cancer survivors? Two
cross-sectional studies. Experimental hematology & oncology 4 (1):1

32. Hall A, D'Este C, Tzelepis F, Sanson-Fisher R, Lynagh M (2014) The Survivor Unmet Needs Survey
(SUNS) for haematological cancer survivors: A cross-sectional study assessing the relevance and
psychometric properties. BMC Health Services Research 14 (211)

33. Elo S, Kyngas H (2008) The qualitative content analysis process. JAN 62 (1):107-115

34. Driscoll DL, Appiah-Yeboah A, Salib P, Rupert D (2007) Merging qualitative and quantitative data
in mixed methods research: How to and why not. Ecological and Environmental Anthropology 3
(1):19-28

35. Maxwell JA (2010) Using numbers in qualitative research. Qualitative Inquiry 16 (6):475-482

36. Hag R, Heus L, Baker N, Dastur D, Leung FH, Leung E, Li B, Vu K, Parsons JA (2013) Designing a
multifaceted survivorship care plan to meet the information and communication of breast cancer
patients and their family physicians: results of a qualitative pilot study. BMC Medical Informatics and
Decision Making 13 (76)

37. Zebrack B (2009) Information and service needs for young adult cancer survivors. Support Care
Cancer 17:349-357

19



537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577

578

38. Zitella LJ, Friese CR, Hauser JJ, Gobel BH (2006) Putting evidence into practice: prevention of
infection. Clinical journal of oncology nursing 10 (6):739

39. Cunningham R (2013) Nutritional Issues in Patients with Hematologic Malignancies. In:
Hematology. Basic Principles and Practice. 6th edn. Elsevier Inc, pp 1405 - 1417

40. Dunbar A, Tai E, Nielsen DB, Shropshire S, Richardson LC (2014) Preventing infections during
cancer treatment: development of an interactive patient education website. Clinical journal of
oncology nursing 18 (4):426

41. Hall AE, Sanson-Fisher RW, Lynagh MC, Tzelepis F, D’Este C (2015) What do haematological
cancer survivors want help with? A cross-sectional investigation of unmet supportive care needs.
BMC research notes 8 (1):221

42. Leonard K (2012) A European survey relating to cancer therapy and neutropenic infections:
Nurse and patient viewpoints. European Journal of Oncology Nursing 16 (4):380-386

43. Howell D, Mayo S, Currie S, Jones G, Boyle M, Hack T, Green E, Hoffman L, Collacutt V, McLeod D
(2012) Psychosocial health care needs assessment of adult cancer patients: a consensus-based
guideline. Supportive Care in Cancer 20 (12):3343-3354

44. National Institute for Clinical Excellence (2003) Guidance on Cancer Services — Improving
Outcomes in Haematological Cancers — The Manual. National Health Service, London

45. Green HJ, Ferguson M, Shum DH, Chambers SK (2013) Prospective individual and social
predictors of changes in adjustment for patients attending a regional cancer service. Quality of Life
Research 22 (4):759-770

46. Applebaum AJ, Stein EM, Lord-Bessen J, Pessin H, Rosenfeld B, Breitbart W (2014) Optimism,
social support, and mental health outcomes in patients with advanced cancer. Psycho-Oncology 23
(3):299-306

47. Molassiotis A, Wilson B, Blair S, Howe T, Cavet J (2011) Unmet supportive care needs,
psychological well-being and quality of life in patients living with multiple myeloma and their
partners. Psycho-Oncology 20 (1):88-97

48. Lobb EA, Joske D, Butow P, Kristjanson L, Cannell P, Cull G, Augustson B (2009) When the safety
net of treatment has been removed: Patients’ unmet needs at the completion of treatment for
haematological malignancies. Patient education and counseling 77 (1):103-108

49. Hall A, Campbell HS, Sanson-Fisher R, Lynagh M, D'Este C, Burkhalter R, Carey M (2013) Unmet
needs of Australian and Canadian haematological cancer survivors: a cross-sectional international
comparative study. Psycho-Oncology 22 (9):2032-2038

50. Hall A, D’Este C, Tzelepis F, Lynagh M, Sanson-Fisher R (2014) Factors associated with
haematological cancer survivors experiencing a high level of unmet need across multiple items of
supportive care: a cross-sectional survey study. Supportive Care in Cancer 22 (11):2899-2909

51. Hall AE, Sanson-Fisher RW, Lynagh MC, Threlfall T, D'Este CA (2013) Format and readability of an
enhanced invitation letter did not affect participation rates in a cancer registry-based study: A
randomized controlled trial. . Journal of Clinical Epidemiology 66:85-94

52. Clinton-McHarg T, Carey M, Sanson-Fisher RW, Tracey E (2011) Recruitment of representative
samples for low incidence cancer populations: Do registries deliver? BMC Medical Research
Methodology 11 (5). doi:10.1186/1471-2288-11-5

20



Table 1: Participants’ sociodemographic and disease characteristics (n=259)

Characteristic N2 %
Sex

Male 117 51

Female 111 49
Age group at diagnosis

15-39 years 17 7.5

40-49 years 30 13

50-59 years 67 29

60-69 years 85 37

70+ years 29 13
Cancer type

Non-Hodgkin’s Lymphoma 122 54

Leukaemia 43 19

Myeloma 44 19

Other lymphoma 19 8.3
Marital status

Partnered 213 83

Single 44 17
Education level

High school or below 125 50

Trade certificate qualification 72 29

University level degree 54 22
Employment status

Paid employment 111 43

Non-paid employment 145 57
Time since diagnosis

1-24 months 23 10

25-36 months 105 46

37+ months 100 44
Cancer recurrence

Yes 48 20

No/not sure 188 80
Stage in cancer trajectory

Waitful-watching 22 9

Active treatment (curative and palliative) 91 36

Follow-up appointments only 118 46

Other 23 9

T otals for individual characteristics may not add to the total sample of haematological cancer survivors who
returned a survey due to missing responses for some items



Table 2: Percentage of haematological cancer survivors who “strongly agreed/agreed” to each of the 11

items assessing the type of help and information they would have wanted to assist them with managing

the effects blood cancer had on their life

Respondents who
Rank Type of help and information strongly agreed/agreed 95% confidence
% (N)? Intervals

1 Diet and nutrition that takes into account 76 (187) 0.71,0.81
my diagnosis and the treatments | have
had

2 How to manage the symptoms from the 71 (178) 0.66, 0.77
cancer and/or treatment

3 Signs and symptoms to be aware of that 70 (174) 0.65, 0.76
may indicate a possible infection

4 Appropriate exercise that is specific to 69 (173) 0.63,0.75
people who have had blood cancer

5 Mind and body therapies (e.g. 66 (166) 0.60, 0.72
counselling, relaxation techniques, yoga
etc)

5 How to reduce the risk of infection in 66 (163) 0.60, 0.72
public places

7 How to reduce the risk of infection at 60 (150) 0.54, 0.66
home

7 Biologically based therapies (e.g. dietary 60 (150) 0.54, 0.66
supplements, herbal supplements)

9 Manual healing (i.e. massage, 58 (144) 0.52, 0.64
chiropractor)

10 Safe and appropriate travel 52 (130) 0.46, 0.59

11 Energy treatment (i.e. reiki) 44 (108) 0.37,0.50

aTotals may not add to the total sample of haematological cancer survivors who returned a survey due to missing
responses for some items
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Table 3. Behaviour and lifestyle changes made by haematological cancer survivors to reduce their risk of

infection.

Broad change

Percentage? (frequency) of
participants reporting broad change

Example of specific changes made

Social restrictions

36% (31)

Avoiding crowded places

Avoiding public places

Reduced contact with family/friends
Reduced contact with people

Employment
changes

28% (24)

Stopped worked/retired
Changed jobs/career/tasks
Reduced hours

Periods of leave

Use of protective
clothing and
devices

27% (23)

Shoes/orthotics

Masks

Gloves

Incontinence pads

Walking device

Specialised equipment or furniture
Scarf

Wig

Hat

Travel restrictions

23% (20)

Overseas

Do not travel far from home

Changes or restrictions in mode of travel
Delays in being able to travelling
Domestic

Holidays

Business

Reduced activity

15% (13)

Increased rest
Regular breaks

Hygiene practices

14% (12)

Hand washing/sanitiser

Caution with eating foods

Avoid or take more care with injuries
Grooming

Diet changes

10% (9)

Specific diet e.g. vegan
Reduced fat intake

Reduced sugar intake

Reduced intake of preservatives
Reduced alcohol consumption
Organic foods

Health foods

Reduced leisure
activities

9% (8)

Sporting

Attending events

Gardening
Volunteering/community programs

Animal and
environmental
restrictions

7% (6)

Avoid contact with animals
Avoid pollution

Reduced time gardening
Avoid soil

Use of
medications

7% (6)

Side effects

Immunisations

Medications for other illnesses
Supplements/immune boosters

Increased care

7% (6)

Taking additional precautions to avoid infections
Being aware of what to do to reduce infections

Living
arrangements

4% (3)

Down size
Relocation

4percentage calculated from the 86 survivors who reported a relevant open-ended response to this question
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Table 4. Additional help or information that haematological cancer survivors would have liked to assist

them with making behaviour and lifestyle changes to reduce their chance of infection.

Additional help or information

Broad area

Percentage? (frequency)
of broad area of
support/information

Example of specific type of assistance

Improved communication and
access to care

26% (11)

Co-ordination and communication between different
providers

Told who to speak to and when

Access to specific health care professions (e.g. allied health
services)

Communication on treatment options

Opportunities to ask questions

Emotional support

21% (9)

Support groups

Contact with those in similar situations
Someone to talk to

Counselling

Dealing with relationships

How to cope emotionally

How to cope with remission and its uncertainty
Fear

Seminars

How to stay healthy

19% (8)

Around germs and illness

Diet

Exercise

Hygiene

Immunisation and medication

Travel

Tailored to the person’s circumstances

Warned on what to expect

19% (8)

Side effects/impacts
How to cope

Practical assistance

17% (7)

Household chores
Travel
Side effects

Financial and employment
assistance

17% (7)

Financial support

Easier access

Awareness

Building awareness in employers
Flexibility in the workforce

Help fitting into the workforce

apercentage calculated from the 42 survivors who reported a relevant open-ended response to this question.
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