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Abstract
Survival rates of individuals with non-Hodgkin lymphoma (NHL) have increased in the past
several years, as has the prevalence of older adults who are managing late and long-term effects of
the disease and its treatment. In this integrative review, the state of the science for determining the
quality of life (QOL) among NHL survivors is outlined. An online search of Medline, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), PsycINFO, and the Cochrane Library
databases was conducted using the following Keywords: non-Hodgkin lymphoma, health-related
quality of life, quality of life, and impact of cancer. Eighteen studies published between 2000 and
2010 are reviewed. Of these, 17 were descriptive, cross-sectional designs, and one was a
systematic review. The studies included participants of varying ages and years post-diagnosis as
reported in several countries. Importantly, many used one or more QOL measures as outcome
variables. Future research is needed on older and minority cancer populations and should include
longitudinal and interventional studies.
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Introduction
Non-Hodgkin lymphoma (NHL) is the sixth most common cancer in the United States, with
more than 65 540 new NHL diagnoses and 20 210 deaths expected in 2010 [1]. Incidence
and prevalence rates increase with age, and more than 70% of NHLs are diagnosed after 55
years of age [1] and the overall 5-year survival is 68% [2]. Belonging to a group of
hematologic cancers, NHL affects the white cells within the lymphatic system. Lymphoma
can be slow-growing (indolent) or aggressive (fast-growing). Individuals with human
immunodeficiency virus (HIV)-associated NHL are more likely to have high-grade
histology and respond poorly to treatment [3]. In addition, NHL is a chronic illness with
fluctuating remissions and exacerbations with varying symptoms: fevers, fatigue, weight
loss, night sweats, and even localized pain dependent on the involvement of the tumors [4].
In fact, many survivors live with the disease for years and are often diagnosed during routine
examinations [5].
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In general, cancer is no longer synonymous with a death sentence; some types are viewed as
manageable, chronic conditions, as is frequently the case with NHL. This is reflected in the
change of terminology associated with cancer care; for example, individuals with cancer are
no longer perceived as victims but instead as survivors who live for years following a cancer
diagnosis [6,7]. While survivorship is often celebrated, cancer has a significant impact on
survivors in terms of long-term health and psychosocial sequelae [6,8–11]. For example,
cancer survivors are at increased risk for developing secondary malignancies and other
diseases (e.g. cardiovascular disease, diabetes, osteoporosis) [8,9,11,12]. In addition, Hewitt
et al. [13] reported that cancer survivors have an almost two-fold greater likelihood of
having at least one functional limitation.

The presence of one or more coexisting conditions or ailments in addition to a primary
disease such as cancer is known as a comorbidity [14,15]. When a survivor has another
comorbid condition, they may experience a decline in functional status that can negatively
influence their quality of life (QOL). These comorbid conditions become more prevalent as
people age, complicating the illness trajectory of NHL. However, the psychosocial and QOL
needs of older adults with NHL remain understudied [4]. Because few data exist on older
NHL survivors and the effects of various treatments on their QOL, it is important to
understand their QOL domains in order to better address their needs. The purpose of this
article is to provide an integrative review that reports on the science for determining QOL
among older NHL survivors. The review is focused on QOL measures and treatment effects
in the identified studies.

Methods
Articles were retrieved for review via a combination of computer and manual searches of
selected QOL and cancer-related publications. A comprehensive, online database search of
Medline, Cumulative Index to Nursing and Allied Health Literature (CINAHL), PsycINFO,
and the Cochrane Library was conducted for NHL research articles published between
January 2000 and April 2010. The following search terms were used alone and in
combination: non-Hodgkin lymphoma, health-related quality of life, quality of life, and
impact of cancer.

Since there is a paucity of data regarding the QOL of older NHL survivors, studies that
included younger NHL survivors and those with subsamples of NHL survivors were used in
this analysis. However, there was a lack of clarity in age delineation in several studies, but it
is assumed that individuals aged ≥65 years are older adults per Medicare requirements,
unless explicitly stated otherwise [16]. Except for Mols et al. [16], no studies delineated age.

Articles focused on central nervous system and T-cell cutaneous lymphomas were excluded
because their treatment and clinical courses differ from other NHL subtypes [17].
Additionally, publications lacking a standardized QOL-related outcome measure were
excluded. Articles were retrieved in the English language, and publication types were
limited to primary research reports and systematic reviews. Editorials, opinions, and case
studies were excluded.

Articles were reviewed initially by abstracts and titles, yielding 42 abstracts from Medline,
143 abstracts from CINAHL, 12 abstracts from PsycINFO, and no abstracts from the
Cochrane Library. Duplicate articles were excluded, as were abstracts that did not meet the
inclusion criteria. The full texts of the remaining 98 articles were read. Eighteen articles met
the inclusion criteria and were selected for review. Each article was critiqued and appraised
for the quality of the research evidence in relationship to QOL for NHL survivors (Figure 1).
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Results of the literature review
General characteristics

The majority (15/18) of the selected studies were published within the past 5 years. Twelve
of the studies were based in the USA, which has a larger cancer database and registry than
those in the countries of the remaining studies: The Netherlands (n =2), Canada (n =1),
Israel (n =1), and the United Kingdom (n =1). Seventeen of the studies were descriptive,
used a cross-sectional design with varying age ranges, and reported on the number of years
post-diagnosis. Sociodemographic characteristics were homogeneous across studies.

Quality of life measures
It is generally agreed that QOL is a subjective, multidimensional construct with both
positive and negative aspects [18]. QOL domains include physical, psychological, social,
functional, and spiritual/existential; each will be addressed. Instruments vary, with the
physical well-being domain included most often; however, no QOL instrument is accepted
consistently as a gold standard [19]. As shown in Table I, half of the studies (n =9) used
more than one QOL outcome measure. Additional instruments that are not included in Table
I are the Functional Assessment of HIV Infection [20], Medical Outcomes Study-Social
Support [21], Life Impact [22], PTSD Inventory [23], and PTSD Checklist-Civilian Version
[24].

Physical well-being—Multiple chronic conditions can affect functional abilities and can
decrease a person’s ability to maintain a healthy lifestyle. Using the Impact of Cancer (IOC)
scale, Zebrack et al. [25] measured QOL in a sample of individuals with cancer (including
49 lymphoma survivors) who were 5–10 years post-diagnosis (n =193). They found that
older adults reported better overall QOL (p =0.004) but worse physical health (p =0.04)
than their younger counterparts. Lower income (p =0.02) and comorbidities (p =0.003) were
associated with worse physical functioning. A higher negative impact summary score was
associated with worse physical functioning (p <0.0001), worse mental health (p <0.0001),
and lower overall QOL (p <0.0001).

These findings were consistent with the results of Smith et al. [26]. They measured NHL
survivors’ (n =652) perceptions of positive and negative impact of cancer domains related to
health status and QOL and found that survivors who were non-Caucasian, without a college
degree, unemployed, younger at study enrollment, or had comorbid conditions or less social
support also had lower QOL. In a related study, survivors with active NHL disease were
found to have worse physical functioning and QOL than disease-free survivors [27].

While cancer-related detriments to physical functioning are common, it has been shown that
healthy behaviors such as physical activity can improve QOL and reduce symptoms such as
fatigue in cancer survivors [28]. In a cross-sectional study of NHL survivors (n =438),
differences in overall QOL were found between NHL survivors who met and did not meet
recommended public health exercise guidelines of at least 150 min per week of moderate to
strenuous activity [29]. The NHL survivors who met these guidelines reported higher QOL
than those who did not meet them, suggesting that individuals who exercise at least 150 min
per week receive physical and mental health benefits [30]. Bellizzi et al. [31] also explored
physical activity as it related to QOL and found that survivors who engaged in some form of
physical activity reported better physical and mental health (p <0.001). Furthermore, Reeve
et al. [32] examined QOL among older adults using the Surveillance, Epidemiology, and
End Results-Medicare Health Outcomes Survey in a longitudinal, population-based study.
Changes in QOL from before and after the cancer diagnoses were reported in nine cancer
groups including NHL; the NHL survivors (n =53) had one of the highest declines in
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physical health. In summary, these studies highlight that older adult cancer survivors and
those with comorbid illnesses experience more physical health problems and worse physical
QOL compared to their younger counterparts and healthy controls; however, physical
activity can provide some protective effects and improve QOL in these individuals.

Psychological well-being—Psychological changes occur during the survivorship
trajectory and can be stressful on the mind and body, resulting in negative health outcomes
for the survivor. How an individual appraises his or her diagnosis or the perceived threat of
the cancer can affect clinical and psychological outcomes [33]. The Diagnostic and
statistical manual of mental disorders, 4th edition, recognizes that a cancer diagnosis meets
the criteria of a traumatic stressor [34]. For example, survivors of NHL may develop
symptoms of posttraumatic stress disorder (PTSD) that are also reported in individuals who
experience a non-cancer-related traumatic event (e.g. motor vehicle accident, sexual assault,
military combat) [23,24].

In a cross-sectional study of NHL survivors (n =886), 8% met the criteria for a full PTSD
diagnosis (compared to an estimated 2.4% prevalence in the general adult population), 9.1%
met partial criteria, and 39% of the total sample had PTSD symptoms in at least one of the
three domains used for diagnosis [24]. In addition, Geffen et al. [23] found that NHL
survivors who had more PTSD symptoms also experienced lower physical QOL.

In other studies, lymphoma survivors were found to have mental health functioning
comparable to the general population [31]. However, survivors with active NHL disease had
worse mental health functioning than those individuals in remission. In addition, younger
NHL survivors (25–34 and 45–55 years of age) had lower mental summary scores than the
general population [27]. In summary, it has been shown that a cancer diagnosis affects an
individual’s psychological well-being and their ability to cope during a time of uncertainty.

Social well-being—Social well-being encompasses the interpersonal relationships that
may have been changed by the cancer experience as the survivor reintegrates into the social
environment. Aside from receiving the diagnosis, the treatment for NHL can have a negative
effect on various QOL domains, including changes in social relationships. Social
functioning after a cancer diagnosis may be a long-term adjustment for survivors, warranting
further exploration.

In one study, Bellizzi et al. [31] reported that NHL had a positive effect on relationships but
a negative effect on a survivor’s current financial situation. The social impact of financial
and relationship changes led survivors to other sources of social support including formal
and informal sources. Social support was a significant positive psychosocial variable with a
mean of 83.1 (SD 16.4) on a 20–100 scale. This number indicates that many NHL survivors
perceive to have supportive resources or individuals that are important to them during times
of unpredictability and change [27]. Employment, financial, and insurance issues are also
ongoing concerns of survivors and are addressed in the ‘Functional well-being’ section
below.

Functional well-being—The Functional Assessment of Cancer Therapy-General (FACT-
G) measure includes functional well-being as one of its QOL domains. Six of the studies
used the FACT-G instrument with consistent findings that one or more health problems
coupled with NHL can lead to a decline in functional well-being. Chronic conditions can
impede a survivors’ ability to maintain healthy behaviors and lifestyles, further contributing
to a decline in function. Hewitt et al. [13] reported that cancer survivors, including those of
NHL, have an almost two-fold likelier chance of having at least one functional limitation.
When an additional chronic condition is combined with cancer, functional limitation
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increases. In addition, Diamond et al. [20] reported that HIV-infected survivors with NHL
have worse overall QOL and survival rates than uninfected survivors with NHL, indicating
that having more than one life-limiting illness had a detrimental effect on the overall health
and survival of their study participants.

Smith et al. [27] reported that 60% of NHL survivors were either unemployed or retired due
to issues related to their cancer. In addition, how NHL survivors perceive their illness can
influence their functional and physical abilities, which can impede their QOL [26].
Functional change at any juncture of the survivorship journey may require a change in living
arrangements and the amount of support needed. This QOL domain continues to gain more
interest as the population ages, in terms of the related impacts on daily living.

In one study, survivors who were able to maintain their work status reported higher physical
QOL compared to those who reduced their work hours or stopped working completely [35].
Forty-one percent of the participants in the same study reported a change in work status and
related QOL decline due to their cancer, along with problems obtaining insurance or a
mortgage.

Not only do NHL survivors experience physiological effects with risks of disability and poor
functioning, but also psychological stresses of healthcare expenditures on their QOL. In
addition, individuals with chronic health conditions (including cancer survivors) account for
the majority of US healthcare expenses. Assessment of QOL may direct interventions that
reduce healthcare costs and, ultimately, improve QOL [36].

Spiritual and existential well-being—Cancer survivors’ experiences parallel those of
individuals who have experienced other traumatic stressors, involving acute, unpredictable
events that threaten an individual’s life. However, few studies have assessed the positive
psychological changes or benefits from the illness [31,37]. In one of these studies, the
majority of cancer survivors reported that experiencing a traumatic event, such as the
diagnosis of a life-threatening illness, led to positive personal changes, a greater ability to
cope with life stressors, and a sense of personal strength [33]. Posttraumatic growth is an
interrelated concept that has been linked with the spiritual and existential QOL domain, or a
‘perceived positive psychological change experienced as a result of the struggle with highly
challenging life circumstances’ [38]. Exploration of the role of spirituality has increased in
recent years, but is typically not addressed or described in research studies.

In addition, having cancer often prompts individuals to revisit their outlook on life.
Zebrack’s study [25] used a qualitative approach with face-to-face, semistructured
interviews to explore four QOL domains (physical, psychological, social, and spiritual or
existential). The spiritual and existential domain of QOL was reflected in finding purpose
and meaning in life, both of which were critical components in the survivorship trajectory.
Zebrack et al. [25] found that having a purpose in life and hopefulness were highly rated
spiritual subscale items, leading to a conclusion that survivors who are hopeful have a higher
QOL.

Treatment effects on QOL
Watch-and-wait or active surveillance approaches for indolent types of NHL are the most
conservative management strategies. Surveillance involves monitoring through blood tests
and physical examinations until the symptoms progress or the cancer interferes with the
survivor’s QOL [39]. Individuals with fast-growing or aggressive NHL often present with
symptoms such as fatigue, weight loss, night sweats, or complaint of sore lymph nodes [40].
Aggressive NHL is commonly treated with targeted biologic therapies such as rituximab.

LEAK et al. Page 5

Leuk Lymphoma. Author manuscript; available in PMC 2011 August 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Most NHL survivors included in these studies received chemotherapy, radiation therapy,
rituximab, or some combination of them for their treatment. The NHL survivors treated with
chemotherapy or with active disease reported significantly worse psychological and social
well-being and health-related QOL than those who had not received chemotherapy [20,38].
The survivors who reported significantly less vitality and worse general health compared
with the general population [32,41], and those treated with either radiation therapy or
watchful waiting, did not report a worse QOL compared with the general population [42].
Survivors who relapsed had worse QOL and physical and mental functioning compared to
newly diagnosed NHL survivors [43].

Persson and Hallberg [44] explored the experience of receiving lymphoma and leukemia
treatment using a phenomenological design. Three themes emerged from their research
about what survivors felt while undergoing treatment: belief in life (they fought for it and
came through stronger); life went on (they adapted and found a balance in the new life); or
life was over (they felt out of control and lost belief in life). The impact of the disease varied
depending on the survivor’s illness trajectory and their ability to cope with the disease’s
unpredictability. This study provided meaning of the experiences felt by lymphoma and
leukemia survivors and allowed them to retell their story of living with the disease.

Older adults with NHL
Age-related issues that impact QOL for NHL survivors were examined in fewer than 10
studies. For those that did, older age was associated with worse physical QOL but better
mental health compared with younger adults with NHL [16,27,32,39, 41,45,46]. Most of the
survivors studied received chemotherapy in combination with radiation therapy, surgery,
bone marrow transplant, stem cell transplant, or biological therapies. Additionally, older
survivors who received chemotherapy had poorer psychological and social well-being
compared to those who did not receive chemotherapy [16,35].

It is not uncommon that older adults have one or more coexisting illnesses coupled with
cancer [15], which is a finding that needs to be explored. Further research within this
population will provide new insights into how older NHL survivors manage their multiple
comorbidities and the impact on their QOL.

Design and framework
The design and framework of a study impacts the quality of the data and how it relates to
other areas of research. The methods used in the reviewed studies (Table II) had both
negative and positive effects on the ability to use the data as an accurate measurement of the
QOL in NHL survivors. Large, cross-sectional studies are generally less costly than
longitudinal studies but are limited to describing only associations within the sample. For
example, cross-sectional designs do not answer cause and effect but provide useful
information in the exploration of relationships among QOL domains and the effects of
cancer treatments.

The lack of a conceptual or theoretical model can be problematic when QOL is used to
guide the study’s design or is viewed as the outcome variable. While theoretically driven
studies allow relationships to be tested in the model, only three reviewed studies identified
conceptual or theoretical perspectives [24,27,45]. Inclusion of a model addressing the
multidimensionality of QOL and its interrelationships or factors among QOL domains
allows for hypotheses and relationships to be tested [47]. Using theoretically based models
of QOL increases applicability of the concept and contributes to the ongoing development of
cancer survivorship models. Ultimately, intervention studies to improve QOL in NHL
survivors could be developed based on these models.
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Discussion
This article provides an integrative review of the survivorship literature relevant to older
NHL survivors with a focus on the QOL measures and treatment methods used. While a
limited number of studies examining QOL factors of older NHL survivors were found, the
literature reflected growing interest in understanding the QOL among NHL survivors as a
group. This is evidenced by recently published research (within the last decade) from around
the world. Limitations of this literature review include underrepresentation of minority NHL
survivors, lack of longitudinal studies and theoretical or conceptual frameworks, limited
findings specific to older adults, and lack of literature regarding long-term survivors. In
other cancer groups, racial and/or ethnic differences in QOL have been reported; therefore,
future NHL studies with increased minority representation may find similar disparities [48].
Also, qualitative studies are needed to enhance the understanding of the impact that NHL
has on QOL for survivors, particularly in minority and older populations. Finally, mixed
methods studies that complement quantitative findings and explore the experiences of NHL
survivors, such as Zebrack’s [25] study, in which survivors shared their experiences of
receiving their cancer diagnoses and their uncertainties about the future associated with
decreased QOL, would be beneficial. This is one example of how quantitative and
qualitative methods informed one another, at least in the spiritual and existential domain of
QOL.

While QOL was measured objectively in all of the studies, it is also important to understand
the subjective nature of the multidimensionality of QOL, which allows for survivors to
express their experiences more thoroughly. Using qualitative methods to complement
standardized QOL-related instruments would more adequately capture the totality of a
survivor’s experience compared with using one measure.

Implication for future research
Cancer survivors are at increased risk for QOL-related concerns due to their exposure to
disease and treatment-related effects (e.g. recurrences, secondary malignancies,
cardiotoxicities, social and financial issues) compared to the general population [10]. Lack
of understanding of the QOL outcomes (physical, psychological, social, functional, and
spiritual/existential) of older adults with cancer is a growing health concern due to the aging
of the US population. For survivors of all ages, there is increasing information on
intermediate (2–5 years post-diagnosis) and longer-term (>5 years post-diagnosis)
adjustment to NHL. Increasing sociodemographic diversity in the sample could also enhance
the generalizability of the findings.

As the growing population of older NHL survivors increases, research focused on QOL-
related outcomes is needed. Future studies are needed to build on descriptive, cross-sectional
designs and provide a more comprehensive understanding of the survivorship journey.
Longitudinal designs in cancer survivorship can help specify under what circumstances the
process of cancer survivorship adaptation is best described [6]. From these longitudinal
findings, interventions tailored specifically to NHL survivors will determine who responds
to the intervention and the sustainable effect of the intervention. Study findings could be
generalized also to a larger, long-term, survivor population.
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Figure 1.
Algorithm of the process used to search for and select appropriate articles to review for
indicators of the quality of life of non-Hodgkin lymphoma survivors. CINAHL, Cumulative
Index to Nursing and Allied Health Literature.
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