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Objective: To assess the long-term functional, psy-
chosocial and participation outcomes in an Austra-
lian cohort of non-Hodgkin lymphoma (NHL) survi-
vors. 
Methods: A cross-sectional sample of adult NHL sur-
vivors at the Peter MacCallum Cancer Centre (bet-
ween 2015 and 2020), participated by completing 
validated questionnaires. A series of analyses des-
cribed their current level of function, psychosocial 
well-being, and participation.
Results: Of 129 participants (mean (M) ± standard 
deviation (SD) age: 62.5 ± 8.8 years), the majo-
rity (58%) had aggressive NHL and grade III–
IV (72%), with time since diagnosis of 4.6 ± 1.2 
years. Participants reported ongoing issues after 
completion of treatment: fatigue (63%), bladder 
dysfunction (61%), cognitive impairment (53%), 
and NHL-related pain (46%). Most made good 
functional recovery (M ± SD) (Functional Indepen-
dent Measure-Motor: 79.5 ± 8.2), reported mini-
mal change in their negative emotional states, 
and NHL-specific quality of life (QoL) (Functio-
nal Assessment of Cancer Therapy–Lymphoma: 
133.5 ± 22.1). Participants were “well” adjusted 
to community living (Community Integration Mea-
sure: 42.2 ± 7.4) and satisfied with their current 
life (Satisfaction with Life Scale: 26.3 ± 6.0). Fac-
tors significantly associated with the poorer cur-
rent level of function were: age at diagnosis < 60 
years, time since NHL diagnosis > 4.5 years, and 
aggressive NHL type. 
Conclusion: Despite good functional recovery and 
adjustment in the community, NHL survivors report 
the presence of ongoing residual impairments and 
cognitive issues, which requires long-term rehabili-
tation-inclusive management. 

Correspondence address: Bhasker Amatya, Department of 
Rehabilitation Medicine, Royal Melbourne Hospital, Royal Park 
Campus, 34–54 Poplar Road, Parkville, Victoria 3050, Austra-
lia. E-mail: Bhasker.amatya@mh.org.au

Non-Hodgkin lymphoma (NHL) is a malignant 
neoplasm of the haematopoietic system, accounting 

for approximately 90% of all lymphomas (1). The overall 
incidence of NHL is increasing globally, with an estimated 
500,000 new cases (2.8% of all cancers) and over 248,000 
deaths (2.6% of all cancers) reported in 2018 alone (2). 
The total global economic burden of NHL is unknown; 
however, both disease and treatments are resource-inten-
sive and associated with a significant economic burden 
for patients (and families), and the healthcare system (3). 
In recent years, therapeutic advances in treatment have 
increased survival, with an estimated age-standardized 
5-year net survival of lymphoid malignancies in adults 
ranging from 40% to 70% globally in 2010–14. The 
5-year survival rate of patients with NHL in the period 
2010–16 in the USA was estimated at 72.7% (4). 

LAY ABSTRACT
This cross-sectional study evaluated functional and 
psychosocial outcomes in non-Hodgkin lymphoma 
(NHL) survivors. Most patients made a good functio-
nal recovery and reported minimal change in their ne-
gative emotional states and quality of life after they 
were discharged. Patients reported satisfaction with 
their current life and were “well” adjusted to commu-
nity living after NHL treatment. However, many repor-
ted ongoing issues, specifically fatigue, bladder dys-
function, cognitive impairment, and NHL-related pain. 
Those below 60 years of age when diagnosed, with time 
since NHL of over 4.5 years, and with aggressive and 
advanced NHL grades were associated with a poorer 
current level of function. These findings suggest that, 
despite patients’ potential adjustment to disability over 
time (response-shift phenomenon), many patients with 
NHL need long-term rehabilitation-inclusive manage-
ment of ongoing disability and psychosocial issues in 
the community post-discharge.

https://creativecommons.org/licenses/by-nc/4.0/
mailto:Bhasker.amatya@mh.org.au
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Long-term outcomes in patients with non-Hodgkin lymphoma p. 2 of 11

The overriding objective of cancer care has now 
extended beyond survival and acute management to 
the successful reintegration of the patient into the 
community; hence shifting the focus to the long-term 
management of patient cohorts in ambulatory and 
community settings. Despite advancements in treat-
ment, NHL survivors often have residual neurological 
deficits, functional and psychosocial sequelae, and 
behavioural issues (5–8). Treatment regimens, such 
as radiotherapy, chemotherapy and surgery, can be 
associated with considerable adverse effects, such as 
neuropathy, cardiotoxicity, cachexia, fatigue, decon-
ditioning, and myopathy, amongst other symptoms 
(9–11). The diagnosis of NHL itself can have a dist-
ressing psychological impact on the patient and their 
families. In the post-acute transitional period, various 
adjustment issues may surface, such as increased care 
needs, inability to drive and return to work, financial 
constraints, fear of recurrence, marital stress, and 
limitation in societal participation (6, 9, 12, 13). 
These NHL-related impairments can limit “activity” 
or function and “participation”, have a cumulative 
effect over time, and cause considerable distress to 
the NHL survivor, (and their families), and adversely 
impact their quality of life (QoL) (6, 9, 12, 13). One 
recent population-based Australian study quantifying 
physical and mental health-related outcomes in people 
with 13 cancer types demonstrated that, compared 
with people without cancer (n = 244,000), cancer 
survivors (n = 22,505) had greater disability (20.6% 
vs 12.6%, respectively, prevalence ratio (PR) = 1.28, 
95% confidence interval (95% CI) = (1.25–1.32)], and 
poor/fair health [(22.0% vs 13.5%; PR (95% CI): 1.41 
(1.37–1.45)] and QoL [(15.2% vs 10.2%; PR (95% 
CI): 1.28 (1.24–1.32)]. Similar patterns were reported 
in the NHL cohort for disability: PRs (95% CI): 3.10 
(2.56–3.77); distress: 1.53 (1.20–1.96) and poor/fair 
QoL: 2.40 (1.87–3.07) compared with participants 
without cancer (14). Further, outcomes were worse in 
more recently diagnosed and treated patients, and in 
those with advanced stage disease. Physical disability 
was probably a key driver of psychological distress 
and reduced QoL (14). One study (n = 761 participants) 
found that NHL survivors with active disease demon-
strated worse physical and mental health functioning, 
QoL, compared with disease-free survivors (p ≤ 0.01) 
(15). A systematic review evaluating the health-related 
and QoL (HRQoL) of NHL survivors reported that 
many experienced problems in physical functioning, 
appetite loss, vitality and finances (6). Further, unmet 
supportive care needs are prevalent in many patients 
with haematological malignancies, including NHL 
(16). The most frequently reported unmet care needs 
include: informational, emotional, physical, daily 
living/practical (accessibility, transportation, and 

financial problems), and family life/relational needs 
(16). Younger age, marital status, female sex, reduced 
employment and monthly income, coexistence of anx-
iety/depression, and altered QoL were the key factors 
associated with increased unmet supportive care (16).

Recovery from NHL treatments may be prolonged, 
with varied care needs after treatment (surgery, 
chemotherapy and radiotherapy) given the complex 
multiple disabilities in these persons. In acute set-
tings, the treating clinicians focus on management of 
the acute complications from treatment and relapses, 
but less on delayed complications, and functional and 
psychosocial outcomes following treatment and in the 
community. Therefore, information on post-treatment 
functional and psychosocial outcomes of patients is 
important. There are only a few studies evaluating 
these outcomes, specifically in the Australian con-
text. Further, to our knowledge, no studies address 
the rehabilitation perspective. Information on parti-
cipatory limitation and psychosocial outcomes are 
limited. This study examined factors associated with 
residual disability and restriction in participation, 
including functional outcomes, psychosocial seque-
lae, and QoL in patients with NHL in an  Australian 
community cohort.

METHODS

Participants and setting

This prospective cross-sectional study was conducted 
in accordance with the National Health and Medical 
Research Council (NHMRC) National Statement 
on Ethical Conduct in Human Research (2007 and 
updates) and the World Medical Association Declara-
tion of Helsinki (2013 and updates), at the Clinical 
Haematology and Rehabilitation Medicine Depart-
ment, Peter MacCallum Cancer Centre (PMCC); a ter-
tiary lymphoma referral service in Victoria, Australia 
(PMCC ethics committee – HREC No. 21/65L). All 
participants provided written informed consent before 
study participation.

A preliminary audit of 613 consecutive patients with 
NHL registered in a prospectively collected database of 
patients with lymphoma since January 2016, with the 
CD-10-AM Code C82-C86 for NHL incorporating all 
sub-codes (main diagnosis), was confirmed and cross-
indexed using the PMCC Electronic Medical Record. 
The sample comprised a pool of persons residing in 
the community, referred to the PMCC from public 
and private medical clinics across greater Melbourne 
and Victoria. Participant inclusion criteria were: age 
18 years and over; a confirmed diagnosis of NHL (17, 
18); completion of definitive treatment at PMCC (and 
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Long-term outcomes in patients with non-Hodgkin lymphoma p. 3 of 11

not currently on active cancer treatment). Exclusion 
criteria included: inability to communicate in English; 
not capable of answering the questionnaires; patients 
who were medically unstable, or had psychiatric dis-
orders limiting participation in the study. 

Procedure

All eligible participants, based on selection criteria, were 
invited by phone/e-mail to participate in the study by 
a research assistant independent of the clinical service, 
and those agreeing to participate were sent a Partici-
pation Information and Consent Form (PICF), and a 
PMCC patient brochure “What happens to information 
about you?” Those who provided consent were recruited 
and interviewed using the structured questionnaire (see 
Measures section, below) based on their availability 
and convenience. Attempts were made to re-contact 
the non-responders by phone/e-mail. All interviews 
and assessments (approx. 30 min each) were conducted 
by an independent trained research assistant by phone 
or online communication platforms (such as Skype 
Luxembourg, Grand Duchy of Luxembourg, Zoom 
San Jose, California, US, Microsoft Teams Redmond, 
Washington, US), using a structured format. Data col-
lection included: demographic and medical information, 
cognitive and functional ability assessment and HRQoL 
measures using validated instruments (see Measures, 
below). The assessor did not prompt patients, but as-
sisted those who had difficulty with completing the 
questionnaires. Appropriate rest breaks were provided 
during these interviews. All assessments were secured 
and filed and opened at the time of entry into the data-
base by an independent data entry officer. 

Measures

The World Health Organization (WHO) International 
Classification of Functioning, Disability and Health 
(ICF) (19) was used as a conceptual basis for the choice 
of best outcomes for measurement. The ICF provides 
a framework that describes the impact of disease at 
the level of impairment, limitation in activity and 
participation; incorporating contextual (environment 
and personal) factors that may act as barriers or facili-
tators in these persons (19). The information collected 
included routinely collected standard demographic 
data and global validated scales commonly used in 
rehabilitation settings.

Demographic and non-Hodgkin lymphoma-related 
data. This data included age, sex, ethnicity, education, 
marital status, employment status, etc., and clinical 
characteristics data (date of diagnosis, co-morbid 
conditions, NHL-related symptoms, histology, grade, 
treatment received and status, recurrence, etc.). 

Measures for activity and functioning. Functional 
Independence Measure (FIM) (20) assessed function 
(activity), cognitive impairment and need for assistance 
(physician assessed). The FIM motor scale has 13 items 
in 4 subscales: Self-care, Transfers, Locomotion, and 
Sphincter control; while the FIM cognition scale has 5 
items in 3 subscales: Communication, Psycho-social, 
and Cognition. Each item was rated on a scale of 1–7 
(where 1 = total assistance and 7 = fully independent). 

Measures for participation and quality of life. The 
Depression Anxiety Stress Scale-21 (DASS) (21) 
consists of 3 7-item self-report scales to measure 
the negative emotional states of depression, anxiety 
and stress. Participants rated the extent to which 
they experienced each state over the past week on a 
4-point Likert rating scale (0 = ”did not apply to me” 
to 3 = ”applied to me most of the time”). The scores 
for each domain range from 0 to 42, with higher scores 
indicating more dysfunction (21).

Functional assessment of cancer therapy – lymp-
homa. The FACT-Lym (version 4) assessed NHL-
specific QoL which included 42-item: 27-item general 
(FACT-G) module and 15-item lymphoma-specific 
items (LymS) (symptoms and issues) (22). The FACT-
G contains 4 subscales: physical wellbeing (PWB), 
social/family wellbeing (SWB), emotional wellbeing 
(EWB), and functional wellbeing (FWB). Each item is 
rated using a 5-point Likert scale, ranging from 0 (not 
at all) to 4 (very much). Individual subscale scores are 
computed as the prorated sum of the item responses and 
the total score obtained by summing sub-scale scores. 
Further, FACT-Lym Trial Outcome Index (TOI) was 
derived by summing PWB, FWB and LymS subscale 
scores (23).

Cancer rehabilitation evaluation system – short 
form. The CARES-SF (24) a self-administered 
cancer-specific measure with 59 items assessed 
overall QoL. The items generate a single global 
score, indicating QoL, with summary scores for 5 
domains: physical (problems with daily activity), 
psychosocial (communication and relationship), 
sexual (interest and performance), marital (pro-
blems with a significant relationship) and medical 
interaction (communication with the medical team). 
The participants rated the degree to which a given 
problem applied during the 4 weeks prior to the 
survey using a 4-point Likert scale (0 = not at all to 
4 = very much), with higher scores indicating more 
difficulty or impairment (24). 

Community integration measure. The CIM (25) 
assessed perceived community integration using 10 
declarative statements in 4 domains: general assimi-
lation, support, occupation, and independent living. 
Respondents rate each statement on a Likert scale 
(from 1 = always disagree to 5 = always agree) to give 
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Long-term outcomes in patients with non-Hodgkin lymphoma p. 4 of 11

a total score out of 50, with higher scores indicating 
better community integration. 

Satisfaction with life scale. The SWLS (26) measured 
participants’ overall satisfaction with life, answering 
5 items on a 7-point Likert scale (from 0 = strongly 
disagree to 7 = strongly agree).

Statistical analysis

Descriptive statistics summarized participants’ 
demographic and clinical characteristics. Total and 
subscale total for each outcome measure (indicated 
above) were calculated according to the scoring 
guidelines. A series of analyses was conducted to 
describe the participants’ current level of function, 
well-being and QoL; and to identify (demographic 
and clinical) factors associated with scores on these 
scales. Based on the data distribution, current age, 
age at diagnosis, disease grade and time since NHL 
were divided into binary categories: age older than 
or younger than 63 years, age at diagnosis older 
than or younger than 60 years, NHL grades I–II and 
III–IV, time since diagnosis ≤ 4.5 and over 4.5 years, 
respectively. Several univariate analyses (t-tests and 
1-way analyses of variance) compared (FIM, DASS, 
FACT-LYM, CARES-SF, CIM, SLW) scores across 
groups. Statistical significance was determined by 
a level of p < 0.05. A post hoc analysis for between-
group comparisons reduced the likelihood of type 1 
errors, using a Bonferroni adjustment for multiple 
comparisons (dividing the alpha level of 0.05 by the 
number of covariates/tests). This was consistent with 
the descriptive nature of the study to ensure that all 
potentially important predictors of the short- and 
long-term sequelae of NHL were identified. All cal-
culations were performed using IBM SPSS Chicago, 
Illinois, US for Windows version 22.0.

RESULTS

Sample characteristics

The study flow chart is presented in Fig. 1, and the 
socio-demographic and clinical characteristics of the 
sample are shown in Table I. 

A total of 129 eligible participants consented 
and were recruited to the study. The mean age of 
participants was 62.5 ± 8.8 years (range 37.4–80 
years), the majority were male (56%) and Caucasian 
(96%) with secondary education (55%). Mean time 
since NHL diagnosis was 4.6 ± 1.2 (range 1.7–6.5) 
years, with mean age at diagnosis 57.7 ± 8.8 (range 
33.8–74.8) years. Three-quarters (75%) of parti-
cipants reported co-morbidities, with high blood 
pressure (27%) being most common followed by 
diabetes (15%), ischaemic heart disease (15%), and 

Table I. Socio-demographic and clinical characteristics of 
participants (n = 129)

Characteristics
n, (%)
(unless stated differently)

Age, years, mean (SD), range 62.5 (8.8), 37.4–80.0
Sex: male 72 (55.8)
Caucasian 124 (96.1)
Education 
 Secondary 71 (55.0)
 Tertiary 57 (44.2)
Marital status – married/partner
 Pre-diagnosis 107 (82.9)
 Post-diagnosis 99 (76.7)
Living with – partner/ family
 Pre-diagnosis 107 (82.9)
 Post-diagnosis 104 (80.6)
Employment (pre-diagnosis)
 Full-time 77 (59.7)
 Part-time 22 (17.1)
 Unemployed/retired 20 (15.6)
Employment (post-diagnosis)
 Full-time 34 (26.4)
 Part-time 20 (15.5)
 Unemployed/retired 51 (39.6)
Smokers 69 (53.5)
Alcohol intake 105 (84.5)
Time since NHL diagnosis, years, mean (SD), 
range

4.6 (1.2), 1.7–6.5

Age at diagnosis, years, mean (SD), range 57.7 (8.8), 33.8, 74.8
Family history 26 (20.2)
NHL type
 DLBCL 53 (41.1)
 FL 37 (28.7)
 MZL 5 (3.9)
 MCL 10 (7.8)
 PTCL 4 (3.1)
 Others 20 (15.5)
NHL grade at diagnosis (n = 104)* 
 Grade I–II 29 (27.9)
 Grade III–IV 75 (72.2)
NHL pathology 72 (67.9)
 Indolent 54 (41.9)
 Aggressive 75 (58.1)
Chemotherapy 109 (84.5)
 Side-effects 105 (81.4)
 Severe side-effects 26 (20.2)
Radiotherapy 55 (42.6)
 Side-effects 32 (24.8)
 Severe side-effects 9 (7.0)
Surgery 32 (24.8)
NHL relapse 34 (26.4)
Remission 106 (82.2)
Co-morbidities 97 (75.2)
 Hypertension 35 (27.1)
 Diabetes 19 (14.7)
 Depression 16 (12.3)
 IHD 19 (14.7)
BMI, kg/m2, mean (SD), range 27.9 (5.8), 17.6, 46.1 
Motor impairments 10 (7.8)
Cognitive impairment 68 (52.7)
Hearing impairments 26 (20.2)
Visual impairment 32 (24.8)
Fatigue 81 (62.8)
Lymphadenopathy 15 (11.6)
Fever 10 (7.8)
Weight loss 10 (7.8)
Night sweats 22 (17.1)
Skin issues 52 (40.3)
Bladder dysfunction 79 (61.2)
Bowel dysfunction 42 (32.6)
Pain 59 (45.7)
Pain score (0 = no pain; 10 = extreme pain), 
mean (SD), range

1.9 (2.6), 0–10

BMI: body mass index; CBR: community-based rehabilitation, DLBCL: 
diffuse large B-cell lymphoma, FL: follicular lymphoma; IHD: ischaemic heart 
disease; MCL: Mantel cell lymphoma; MZL: marginal zone B-cell lymphoma; 
NHL: non-Hodgkin lymphoma; n: total number; PTCL: peripheral T-cell 
lymphoma; SD: standard deviation.
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Long-term outcomes in patients with non-Hodgkin lymphoma p. 5 of 11

depression (12%). More than one-third (41%) had 
diffuse large B-cell lymphoma (DLBCL) type of 
NHL, followed by follicular lymphoma (FL) (29%). 
Most (58%) had “aggressive” type NHL, and > 72% 
had advanced stage NHL at the time of diagnosis 
(grade III–IV). A total of 109 participants (85%) 
had chemotherapy, over two-thirds had radiotherapy 
55 (43%), and 32 (25%) underwent some form of 
surgery. Three-quarters (82%) reported that they 
were in remission or cured, and 34 participants 
(26%) reported relapse of the disease. During their 
inpatient stay less than half (n = 60, 47%) had 1 or 
more rehabilitation interventions, including: phy-
siotherapy (12.4%), dietician (17%), social worker 
(7.8%), and others. Furthermore, 41 participants 
(32%) reported that they received some form of 
community-based rehabilitation.

Participant-reported symptoms/impairments

The most prominent symptoms following NHL, as 
reported by participants, were fatigue (n = 81, 63%), 
followed by cognitive impairments (n = 68, 53%). 
Almost half of the participants (n = 59, 46%) repor-
ted NHL-related pain (mean = 1.9 ± 2.6 on 0–10 pain 
VAS), bladder issues (n = 79, 61%) and bowel dysfun-
ction (n = 42, 33%) were higher than expected. Other 
common impairments included: skin issues (40%), 
visual impairments (25%), hearing impairments 
(20%), night sweats (17%), and lymphadenopathy 
(12%) (Table I).

Current level of functioning, participation, 
psychological wellbeing and quality of life

Participants reported minimal change in their physical 
function and cognition, as indicated by high FIM Total 
(mean (M) ± standard deviation (SD): 115.4 ± 10.2; 
FIM motor: 79.5 ± 8.2) and FIM cognition: 32 ± 3.5 
scores. The majority reported minimal change in their 
negative emotional states of depression, anxiety and 
stress, indicated by low DASS scores (M ± SD): total 
(4.7 ± 8.1), depression (4.4 ± 8.2), anxiety (1.1 ± 3.2) 
and stress (4.0 ± 7.1). Most participants reported good 
NHL-specific QoL as measured by FACT-Lym (total 
133.5 ± 22.1) and CARES-SF (overall 0.4 ± 0.4). The 
highest median scores (indicating greatest distress or 
disability) in the CARES-SF were found on the sexual 
subscale (mean 1.1 ± 1.0) (Table II).

Social and community reintegration aspect

At the time of assessment many participants had either 
left their job or reduced their working hours. Compared 
with pre-diagnosis, fewer people were still working 
(77% vs 42% of participants) and only 34 participants 
(26.4%) reported working full-time compared with 
77 participants (59.7%) pre-diagnosis. At the time 
of assessment, 4 participants were looking for a job. 
Ninety-nine participants (77%) were currently married 
or living with a partner compared with 107 (83%) be-
fore diagnosis. Forty-one participants (32%) received 
some form of community rehabilitation programme 

Total patients identified from 
database 
 [n = 613] 

Excluded [n = 128] 
• Deceased =  89  
• Incomplete data  = 9  
• Non-English speaking = 12  
• Other = 18 

Structured Interviews and instruments: 
• Socio-demographic/clinical characteristics  
• Functional Independence Measure (FIM) 
• Depression Anxiety and Stress Scale (DASS) 
• Functional Assessment of Cancer Therapy – Lymphoma (FACT-LYMP) 
• Cancer Rehabilitation Evaluation System–Short Form (CARES-SF) 
• Community Integration Measure (CIM)  
• Satisfaction With Life Scale (SWLS) 

Patients met study criteria & invited 
to participate  

[n = 485] 

Patient consented to participate 
and interviewed  

[n = 129] 

Excluded [n = 356]  
• Not contactable or relocated = 223
• Not willing to participate  = 133  

Fig. 1. Flow chart of the recruitment process.
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Long-term outcomes in patients with non-Hodgkin lymphoma p. 6 of 11

after discharge and over half (n = 65, 50.1%) were 
actively involved in physical and leisure activities. 
Despite residual deficits, participants reported “well” 
adjustment to community living after NHL (CIM total 
(M ± SD) 42.2 ± 7.4) and were satisfied with their cur-
rent life (SWLS total (M ± SD) 26.3 ± 6.0) (Table II).

Factors associated with current level of functioning 
and wellbeing

A series of univariate analyses was conducted to iden-
tify predictive factors associated with current levels of 
functioning, participation, and well-being. 

Demographic and disease factors. The impact of 
demographic and clinical covariates are shown in Table 
III. Values significant at 0.005 level after Bonferroni 
adjustment (0.05/10 test) were considered significant. 
As expected, there were no effects of sex or the pre-
sence of comorbidity on any outcome measure. Those 
who were married (or living with partners and aged 
≤ 63 years) had better QoL and improved cognitive 
function. None of the demographic variables, except 
marital status, mediated CIM scores, indicating that 
married participants were significantly better integra-
ted into the community than their single counterparts 

(p < 0.001). Participants with a time since NHL diag-
nosis of 4.5 years or less reported being less depressed. 
Patients age 60 years and younger at diagnosis reported 
that they had less anxiety and stress and better QoL 
compared with older (> 60 years) counterparts. Those 
with the indolent type of NHL showed significantly 
better scores on DASS depression, FIM Cognition and 
CARES-SF Global scores, which implies that these 
patients have significantly improved cognitive function 
and QoL. There were no significant differences in 
any of the scales, except the DASS anxiety subscales 
comparing NHL I–II vs II–IV grades, which indicates 
that patients with an earlier stage NHL (grade I–II) 
reported having less anxiety. Further, individuals who 
received inpatient rehabilitation showed significantly 
better cognitive function and QoL (Table III).

Current symptoms/impairments. There was a sig-
nificant difference in various scales across the most 
common impairments reported by the participants, 
 specifically in cognition and QoL scales (Table IV). 
Significance level after Bonferroni adjustment 
(adjusted significant level of p < 0.004 (0.05/12 test)) 
was still achieved for most scales, particularly for 
those who reported cognitive impairments, fatigue, 
lymphadenopathy, bowel dysfunction, and pain. As 
expected, participants reporting NHL-related cognitive 
symptoms, fatigue and pain recorded significantly 
poorer scores on most cognitive, QoL and participation 
subscales, which indicate a significant impact of these 
symptoms on their current cognitive status and partici-
pation. Further, those reporting bowel dysfunction at 
assessment had lower cognitive and QoL scores than 
those without. There was no impact of any symptoms 
on most functional subscales (FIM) and community 
participation measure (CIM) (Table IV).

DISCUSSION

This prospective study describes the demographic 
and clinical characteristics of patients with NHL who 
completed therapy at a tertiary hospital, and examines 
factors associated with residual disability and restric-
tion in participation, including functional outcomes, 
psychosocial sequelae and QoL over time. Participants 
in this study had good functional recovery after treat-
ment (FIM motor scale scores), were well integrated 
into the community (CIM scores) and appeared to be 
satisfied with their current life (SWL scores). However, 
many reported the presence of cognitive, behaviou-
ral, and emotional issues, residual impairments and 
symptoms. The most common persistent impairments 
included fatigue, bladder issues and cognitive impair-
ment, followed by pain, skin problems and bowel dys-
function. The findings also suggest that, although most 

Table II. Descriptive statistics for subscales (n = 129)

Scales
Statistics

Mean (SD), range

DASS Total (0–126) 4.7 (8.1), 0–51
 Depression (0–42) 4.4 (8.2), 0–42
 Anxiety (0–42) 1.1 (3.2), 0–22
 Stress (0–42) 4.0 (7.1), 0–38
FIM Total (18–126) 115.4 (10.2), 78–126
FIM motor (13–91) 79.5 (8.2), 56–91
 Self care (6–42) 37.8 (3.6), 25–42
 Sphincter control (2–14) 12.0 (1.7), 5–14
 Mobility (3–21) 18.1 (2.2), 9–21
 Locomotion (2–14) 11.5 (2.0), 3–14
FIM cognition (5–35) 32 (3.5), 16–35
 Communication (2–14) 13.4 (1.2), 7–14
 Psycho-social (1–7) 6.2 (1.0), 2–7
 Cognition (2–14) 12.4 (1.8), 6–14
FACT-Lym (0–168) 133.5 (22.1), 46–165
 Physical wellbeing (0–28) 23.7 (4.7), 8–28
 Social wellbeing (0–28) 20.5 (5.8), 3.5.–28
 Emotional wellbeing (0–24) 19.5 (4.0), 5–24
 Functional wellbeing (0–28) 18.0 (5.3), 0–27
 Additional concerns (0–60) 51.9 (7.5), 23–60
 TOI (0–116) 93.6 (15.9), 34–114
FACT-G Total (0–108) 81.6 (15.8), 23–106
CARES-SF (Global scores) 
 Physical (0–4) 0.5 (0.6), 0–2.7
 Psychological (0–4) 0.5 (0.5), 0–3.1
 Medical (0–4) 0.2 (0.5), 0–3.5
 Martial (0–4) 0.2 (0.5), 0–2.8
 Sexual (0–4) 1.1 (1.0), 0–4
 Overall (0–4) 0.4 (0.4), 0–2.8
CIM Total (10–50) 42.2 (7.4), 22–50
SWLS Total (5–35) 26.3 (6.0), 5–35

CIM: Community Integration Measure, CARES-SF: Cancer Rehabilitation 
Evaluation System–Short Form; DASS: Depression Anxiety Stress Scale, 
FACT-G: Functional Assessment of Cancer Therapy-General, FACT-Lym: 
Functional Assessment of Cancer Therapy – Lymphoma, FIM: Functional 
Independent Measure; n: total number, SD: standard deviation, SWLS: 
Satisfaction With Life Scale, TOI: Trial Outcome Index.
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participants were in remission and “well” adjusted to 
community living, NHL has a negative impact on their 
psychosocial role jeopardizing their productivity and 
social life, (e.g. employment). Factors significantly 
associated with a poorer current level of functioning 
and wellbeing in study participants included: older age 
at diagnosis (≥ 60 years), time since NHL  diagnosis 
> 4.5 years, an aggressive type of NHL, those not par-
ticipating in any form of inpatient rehabilitation, and 
ongoing presence of NHL-related impairments (e.g. 
fatigue, pain, cognitive issues, etc.). 

Interestingly, despite many participants reporting 
ongoing issues/impairments and poorer psychological 
well-being, the majority were satisfied and “well” 
adjusted in their current life. This discordance may be 
due to the “response-shift” phenomena, i.e. when indivi-
duals experience changes in their health status, they may 
modify/change their internal standards, values, or con-
ceptualization of QoL (27). Patients may reassess their 
perceived limitations of daily living and reset goals, 
and consider the impact of their condition less marked 
than they previously thought (28). This is of particular 
concern when evaluating the psychosocial status and 
QoL (27). Although there is a substantial body of evi-
dence for the “response-shift” phenomenon, prevalent 
in cancer survivors and acknowledged by clinicians; 
its magnitude, clinical significance and effect are less 
understood (27, 28) and clinical implications are often 
ignored (27). Effects of the “response-shift” phenome-
non need further evaluation in patients surviving after 
treatment for NHL. Further, outcome measures used, 
such as FACT-Lym seem to be relatively insensitive to 
patient symptoms and disability post-treatment.

To our knowledge, this is the first study undertaken 
to analyse tertiary NHL data in an Australian context. 
This study highlights several key issues associated with 
NHL that persist post-discharge to the community. The 
results are consistent with findings reported in previous 
studies exploring demographic and disease charac-
teristics, and health status and QoL in NHL patient 
cohorts (15, 29–31). Leak et al. analysed an NHL 
cohort (n = 741) from a registry from 2 comprehen-
sive cancer centres in the USA, and found that males, 
younger people, patients with a greater comorbidity 
burden, those who received a transplant or biologic 
therapy, or had been diagnosed more recently reported 
worse QoL (all at p < 0.05) (30). Another prospective 
study by Smith et al. used the same registry to compare 
the QoL status of individuals (n = 761) who report 
having active NHL with those who are disease-free 
short-term (2–4 years post-diagnosis) and long-term 
(≥ 5 years post-diagnosis) survivors (15). The NHL 
patients with active disease reported worse physical 
and mental health functioning, QoL, and less posi-
tive and more negative impacts of cancer compared T
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with disease-free survivors (p ≤ 0.01). There were no 
significant differences between short- or long-term 
survivors (15). The authors followed up the same 
cohort (n = 566) after 5 years and found that almost 
one-third of participants (32%) reported improved QoL 
and 42% reported persistently low or worsening QoL 
(31). Furthermore, older age, more comorbidity, and 
more or increasing negative and decreasing positive 
perceptions of cancer’s impact were independent pre-
dictors of poor QoL (31). Another prospective cohort 
study explored the HRQoL in long-term NHL survivors 
in Korea (n = 370) and compared changes between 
indolent and aggressive NHL over time (29). The aut-
hors showed that the QoL of long-term survivors with 
aggressive NHL improved to a similar level to that of 
indolent NHL over time. However, regardless of the 
advanced stage of NHL, the majority were in fear of 
the probability of relapse and second malignancy, and 
half reported an impaired sense of psychosocial well-
being. Furthermore, the majority of patients (> 65%) 
at diagnosis reported not receiving sufficient support 
from others, and those with financial difficulties at 
diagnosis were found to have less supports (odds ratio 
(OR) 1.11) (29). Despite the difference in the methods, 
objectives, and outcome variables in these studies, 
the findings are largely consistent with the findings 
of the current study. The current study further used a 
wider spectrum of validated measures for physical and 
psychological function, and participatory outcomes. 

The aim of cancer care is to facilitate timely return 
of patients to their pre-diagnosis functional level and 
effective reintegration into the community. NHL is 
a heterogeneous and complex condition, associated 
with residual neurological deficits, leading to physical, 
cognitive and psychosocial impairments, impacting 
everyday life, including activities of daily living, 
work, psychological function, social activities and 
QoL (32). As mentioned above, many factors influ-
ence patients’ general health, cognitive wellbeing, 
and participation. The impact of these factors is more 
prevalent in older patients with NHL and those with 
pre-existing comorbidities (33). The psychosocial and 
QoL needs in NHL patient cohort remain understudied 
(34). Therefore, it is important to evaluate NHL-
related factors and adjustment issues from the patient’s 
perspective during the transition into the community, 
such as personal issues; coping/adapting abilities to 
new demands associated with increased care needs, 
inability to return to driving and work, financial 
constraints, marital stress, and restriction in partici-
pation. These subjective assessments allow patients 
to express their experiences more broadly, which 
will further help in identifying patient care needs for 
comprehensive interdisciplinary management along 
the care continuum, including rehabilitation. This 

study shows that management of physical functio-
ning, psychological distress and other symptoms is 
important in NHL survivorship.

Cancer care models providing a continuum of care 
from diagnosis through to community integration have 
multiple challenges specifically related to the measu-
rement of functional status and other disease-related 
factors in the various phases of recovery. Evaluation 
of various patient factors during the care process, 
nevertheless, is vital for routine surveillance to monitor 
complications and relapse, and to identify care needs, 
including the need for rehabilitation and other support 
services. There is a strong consensus and evidence 
for the beneficial role of rehabilitation in the early 
and long-term management of persons with cancers, 
including NHL (32, 35–37). Rehabilitation should be 
initiated at the early stages of diagnosis and treatment 
phases to improve the recovery process, reduce disabi-
lity and continued in the community post-discharge to 
maximize functional gain, QoL and participation (32). 
There is evidence that comprehensive rehabilitation 
programmes reduce disability and symptoms (depres-
sion, anxiety, fatigue, pain, etc.), improve functional 
capacity, muscular strength and QoL (32), and reduce 
the care burden on the patient/carers and the healthcare 
system. In a systematic review, Oerlmann et al. repor-
ted that NHL survivors who met public health exercise 
guidelines (≥150 min moderate-vigorous exercise per 
week) reported a clinically important better QoL than 
their sedentary counterparts, with a significant dose-
response pattern in which more exercise resulted in 
better mental and physical health (6). However, there 
remains a significant gap and unmet need in the cancer 
population, and only a limited number of survivors 
receive the appropriate rehabilitation intervention 
needed (16, 38, 39). This is reflected in the findings 
of this study, in which less than half of participants 
(47%) received 1 or more inpatient rehabilitation 
interventions, and less than a quarter (32%) reported 
having community-based rehabilitation post-discharge. 
Further, rehabilitation-specific guidelines for many 
cancer groups are limited, and many guidelines do not 
incorporate recommendations for specific rehabilita-
tion interventions (32, 40). 

Study limitations

This study has some limitations. This is a descriptive-
analytical study, without any control group, with a 
small selective cohort listed in a lymphoma database 
discharged from a single tertiary metropolitan insti-
tute, which may limit the generalizability and validity 
of the findings to other centres. The study cohort, 
however, included all NHL episodes (between 2015 
and 2020), covers a wide geographical population in 
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Victoria, Australia, and represents wider NHL patients 
in the community. Further, participants in this study 
are similar to other NHL cohorts in terms of their 
demographic and clinical characteristics. Many pre-
diagnosis factors and factors during the care process 
(such as functional and cognitive status, financial 
position, cultural issues, etc.), which might have influ-
enced the outcomes were not evaluated in this study. 
Further, despite using a wide range of validated and 
expansive measures to assess a range of outcomes, 
problems/issues not included within the domains of 
these measures could not be evaluated. In attempts to 
reduce recall bias, all outcomes evaluated were limi-
ted to the current situation, and medical records were 
further scrutinized to confirm participants’ clinical 
and demographic features. Some caution needs to 
be exercised in the interpretation of the comparisons 
conducted in this study due to the substantial number 
of univariate statistical analyses undertaken. This is 
consistent with the descriptive nature of the study 
to ensure all potentially important predictors of the 
long- and short-term sequelae of NHL were identified. 
Furthermore, Bonferroni adjustment was used to set 
the alpha value to indicate statistical significance. 
Impact of the “response-shift” phenomenon on study 
findings could not be assessed, as this was beyond 
the scope of this study. Further research is needed for 
ongoing pain, cognitive outcomes and bladder/bowel 
dysfunction in NHL survivors.

CONCLUSION

Current therapeutic advances in NHL treatments have 
significantly improved patient survival rates and shifted 
care to long-term management. This study describes 
NHL-related factors (beyond the acute phase) asso-
ciated with residual disability and restriction in parti-
cipation, including functional outcomes, psychosocial 
sequelae and QoL. These findings suggest that follo-
wing treatment, and despite good functional recovery 
and adjustment in the community, many participants 
report the presence of ongoing residual impairments 
and cognitive issues, which impact daily activity and 
participation. The potential effect of “response-shift” 
phenomena in this cohort needs further assessment, as 
participants may have adapted their internal standards, 
and values of their daily life and QoL in response to a 
changing health state. Factors such as older age, long 
time since NHL diagnosis, aggressive NHL type, and 
absence of inpatient rehabilitation prior to discharge 
are significantly associated with poorer current levels 
of functioning and psycho-social well-being. These 
findings have important implications for the treating 
clinicians, and highlight the need for a sustainable care 
model (that includes rehabilitation), and assessment of 

function and other survivorship outcomes in routine 
clinical practice, for service planning and delivery. 
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