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Abstract
Background  The NFLymSI-18 is a patient-reported outcome measure comprised of the highest priority symptoms, 
emotional concerns, treatment side effects, and other concerns identified by lymphoma patients and oncologists. 
This study assessed the content validity of the NFLymSI-18 for patients with indolent B-cell non-Hodgkin’s lymphoma 
(iNHL), with a focus on the Disease-Related Symptoms Physical (DRS-P) subscale.

Methods  Patients with a confirmed iNHL diagnosis who had received one or more lines of treatment were recruited 
during clinic visits. Patients described their symptoms, treatment side effects, and emotional concerns related to iNHL 
in a semi-structured interview. Qualitative data were analyzed using NVivo10.

Results  Data saturation was obtained by the 18th interview. Most participants (67%) had follicular lymphoma. 28% of 
participants had marginal zone lymphoma, and one participant had lymphoplasmacytoid lymphoma/Waldenström 
macroglobulinemia. Mean age of the 18 participants was 67 years. 56% of the sample was male. Most participants 
(67%) had a college or advanced degree. When asked to describe their iNHL symptoms, patients most often discussed 
swelling (n = 14), fatigue (n = 11), and pain (n = 8). The following symptoms were mentioned by three patients each: 
anxiety, appetite loss, rash, sleep disruption, trouble breathing, and malaise. Mapping of NFLymSI-18 content to these 
concerns showed the instrument includes all those most frequently mentioned symptoms.

Conclusions  This study supports the content validity of the NFLymSI-18, including its DRS-P Subscale, for patients 
with iNHL. The instrument shows strong validity for the most referenced symptoms of swelling, fatigue, and pain. The 
diversity of additional symptoms reported by patients is consistent with the heterogeneous symptomology of iNHL.
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Background
Indolent non-Hodgkin’s lymphomas (iNHL) include a 
histologically diverse range of slow-growing lymphop-
roliferative malignancies characterized by a variety of 
clinical presentations [1, 2]. These types of lymphomas 
constitute approximately 40% of all lymphoma cases in 
the United States (U.S.) [3]. The disease can manifest with 
localized or systemic symptoms, depending on its extent 
and the specific affected sites or organs [4, 5]. Many 
patients are diagnosed without apparent symptoms and 
potentially have lived with the condition for years. Some 
patients may remain asymptomatic even with advanced 
disease [6–8]. Furthermore, due to the recurring nature 
of these cancers and periods of treatment-induced remis-
sion, patients can experience extended asymptomatic 
intervals [7, 9].

However, when iNHL symptoms are present, affected 
individuals may notice painless swelling (lymphadenopa-
thy) of the lymph nodes in the neck, armpits, or groin. 
This swelling may be accompanied by lymphatic sys-
tem involvement, affecting tissues in the thymus gland, 
spleen, tonsils, or bone marrow. Other symptoms include 
malaise, fatigue, reduced energy, and decreased appetite 
[1, 6, 10–13]. In some cases, large nodal lesions, often 
referred to as “bulky disease,” can induce compressive 
symptoms like pain, discomfort, or cosmetic concerns 
[10]. Severe night sweats, persistent fever, and uninten-
tional weight loss comprise the three “B Symptoms” 
experienced by some patients with fast-growing lym-
phomas or with advanced disease [14]. Capturing iNHL 
symptoms through brief, clinically-relevant patient-
reported outcome (PRO) measures enhances clinical 
research by providing a holistic understanding of treat-
ment outcomes and patient experiences. This informa-
tion is essential for improving patient-centered treatment 
decision-making, ensuring that treatments align with 
patient needs and ultimately advancing the field of iNHL 
therapy.

To address the need for brief and clinically relevant 
measures meeting criteria outlined in the U.S. Food and 
Drug Administration (FDA) Guidance for Industry on 
“Patient-reported Outcome Measures: Use in Medical 
Product Development to Support Labeling Claims,” [15] 
Cella and colleagues created a series of disease-specific 
symptom indexes for use in targeted oncology clinical 
trial endpoint assessments [16, 17]. Building on question-
naires in the Functional Assessment of Chronic Illness 
Therapy (FACIT) Measurement System [18–20] that had 
previously undergone extensive patient-centered devel-
opment and validity testing, 11 tumor-specific symptom 
indexes (bladder, brain, breast, colorectal, head & neck, 
hepatobiliary, kidney, lung, lymphoma, ovarian, and pros-
tate) were derived. The National Comprehensive Cancer 
Network—Functional Assessment of Cancer Therapy 

Lymphoma Symptom Index-18 (NFlymSI-18) [21] is 
one of the 11 indexes, for which the FACT-Lymphoma 
(FACT-Lym: FACT-G + Lymphoma specific subscale) 
served as the foundation. The NFlymSI-18 instrument 
contains 18 items divided into the following subscales: 
Disease Related Symptoms-Physical (DSR-P), Disease 
Related Symptoms-Emotional (DRS-E), Treatment Side 
Effects (TSE), and Functional Well-Being (FWB) [21].

Although the NFlymSI-18 was created with input from 
lymphoma patients and oncologists [21], and has been 
used in lymphoma clinical trials [22, 23], its validity in 
the context of B-cell iNHL has not yet been examined. To 
address the need for brief and focused clinically relevant 
measures for use in clinical research [15, 24], this study 
assessed the content validity of the NFLymSI-18, with 
emphasis on the 9-item DRS-P, for B-cell iNHL.

Methods
Recruitment of iNHL patients
This study (STU00102531) was approved by the North-
western University Institutional Review Board (IRB). A 
clinical recruitment specialist reviewed medical records 
at a large academic cancer center in the Midwest US to 
identify patients with a confirmed iNHL diagnosis who 
had received one or more lines of treatment. Eligible 
patients were approached in clinic prior to or follow-
ing a scheduled appointment by a study team member, 
who explained the study using an IRB-approved recruit-
ment script and obtained written informed consent from 
interested patients. The process for evaluating the con-
tent validity of the NFlymSI-18 is shown in Fig.  1 and 
described in greater detail below.

Concept elicitation interview procedures
Interviews were held in the patient’s infusion room or in 
private meeting rooms. Interviews were conducted by 
trained, experienced interviewers (KK, LB, SS). Seven 
interviews were observed by a second interviewer for 
training purposes and quality assurance. All interviews 
were audio-recorded, with the participants’ permission, 
and recordings were transcribed.

The semi-structured interview guide was modeled after 
prior research [25–27]. First, basic sociodemographic 
and clinical information was collected. Then, patients 
were asked, “Please consider anything and everything 
that relates to your quality of life as you live with iNHL. 
What do you think is important in terms of your qual-
ity of life?” Patients were then asked to provide a detailed 
description of their symptoms. Interviewers took written 
notes of each symptom and asked clarifying questions, as 
needed. A series of probes were used to gather additional 
details about each symptom (e.g., “When did you first 
notice the symptom?”, “Can you describe that symptom 
in greater detail?”).
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Patients were also asked to describe their treatment 
side effects and emotional concerns while interview-
ers took notes and asked probing questions to obtain 
detailed descriptions of each concern. During the inter-
view, participants were asked to clarify when symptoms, 
treatment side effects, and emotional concerns devel-
oped and resolved. These details were compared with 
the patient’s diagnosis and treatment history, which 
were obtained from patient report and the medical 
record. Careful attention to timing enabled us to discern 
between treatment-related and disease-related concerns. 
Likewise, probes were used to obtain patient insights into 
the cause of the concern (e.g., disease symptom, treat-
ment side effect, or other factors), which clarified con-
cerns both proximal and distal to physical disease-related 
symptoms, which is the primary focus of this analysis.

Cognitive interview procedures
After the concept elicitation interview, patients com-
pleted a cognitive interview. At the start of the cognitive 
interview, patients completed the NFlymSI-18 ques-
tionnaire while audio-recorded to capture any clarify-
ing questions or comments. Using a cognitive interview 
guide, based on Willis [28], comprehension of the NFly-
mSI-18 was assessed in two parts: Part 1 examined recall 
period, instruction clarity, response option appropriate-
ness, and questionnaire length. Part 2 involved item-
by-item debriefing. Patients were asked to explain their 
answer to each item and restate the item in their own 
words. They were also asked if the meaning of the item 
was clear, if they had any questions or concerns, and if 
the item was relevant to their iNHL experience. Detailed 
field notes were maintained and entered into an Excel 
spreadsheet post-interview.

Sample size
The estimated sample size required to achieve theoreti-
cal saturation [29], or the point in which no new relevant 
information is reported for three consecutive concept 
elicitation interviews, is between 12 and 24 participants 
[30, 31]. Based upon prior experience conducting cog-
nitive interviews of newly drafted PRO measures, we 

anticipated that 10–12 cognitive interviews would be 
sufficient.

Analysis
Concept elicitation interview data were analyzed using a 
constant comparative approach [32]. First, we reviewed 
detailed notes from the Excel file and compiled a pre-
liminary list of quality-of-life concerns, symptoms, side 
effects, and emotional issues, removing redundant con-
cepts. The resulting concepts were structured into a 
preliminary codebook. Next, three data analysts indepen-
dently reviewed and coded three transcripts in NVivo10 
using the draft codebook, noting missing or problematic 
codes. In group meetings, the coded transcripts were col-
lectively reviewed, discrepancies were discussed, and the 
codebook was refined.

After finalizing the codebook, two team members inde-
pendently coded the remaining transcripts. After all tran-
scripts were coded, data for each code was extracted and 
reviewed in a coding review process whereby two team 
members individually reviewed each code. Data summa-
ries for each code were composed, and any coding dis-
crepancies were resolved through team discussion and 
corrected.

The final qualitative results were mapped to the NFly-
mSI-18. While patients were asked about concepts out-
side of the DRS-P, the primary interest for this analysis 
was the content validity of the DRS-P subscale. This pro-
cess iteratively compared interview data with instrument 
content to identify (1) key themes from qualitative inter-
views covered by the NFlymSI-18 DRS-P; (2) NFlymSI-18 
DRS-P content misaligned with qualitative data; and (3) 
important themes not reflected in the NFlymSI-18 DRS-
P. A strong content validity match need not be inclusive 
of all patient-provided concepts, but should represent the 
vast majority of patient input [33].

For the cognitive interview data analysis, the study 
team met weekly to review the data for each item of the 
questionnaire and to discuss preliminary findings. After 
all data were entered into Excel, a final item-level data 
summary was created with the following information: 
(1) number of patients who interpreted the item in an 

Fig. 1  Methods Used to Evaluate Content Validity of the NFlymSI-18. iNHL indolent B-cell non-Hodgkin’s lymphoma, NFlymSI-18 The National Compre-
hensive Cancer Network—Functional Assessment of Cancer Therapy Lymphoma Symptom Index-18
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unanticipated way (with description of those interpreta-
tions); (2) number of patients who said the meaning of 
the item was clear/unclear; (3) number of patients who 
said the item was/was not relevant to them. Additional 
information, such as patient feedback on the mean-
ing of a specific word or phrase was also reviewed and 
summarized.

Results
Twenty-two patients were approached and invited to 
enroll in the study. Of these, 18 participants completed 
a concept elicitation interview. Seventeen participants 
completed the FLymSI-18 questionnaire, and of these, 15 
completed questionnaire cognitive debriefing. Figure 2 is 
a flow diagram of study participants.

Mean age of the 18 patients who completed concept 
elicitation interviews was 66.9 years. 56% of the sample 
was male. 83% of the sample was White. Most partici-
pants (66.7%) had a college-level or advanced degree. 
89% of the sample had a self-reported Eastern Coopera-
tive Oncology Group (ECOG) Performance Status ≤ 1 
[34]. Interviews lasted 45  min, on average. Participant 
characteristics are shown in Table 1.

Concept elicitation results
Saturation of physical disease related symptoms occurred 
at interview 18 (Patient 019). When asked to describe 

their iNHL symptoms, patients most often discussed 
swelling (n = 14, 77.8%.), fatigue (n = 11, 61.1%), and pain 
(n = 8, 44.4%) (Fig. 3). Twenty additional symptoms were 
reported; each was endorsed by 1–3 (5.6-16.7%) patients. 
The following symptoms were mentioned by three 
patients each: anxiety, appetite loss, rash, sleep disrup-
tion, trouble breathing, and malaise. Symptoms reported 
by two or more patients are shown in Fig.  3. Example 
quotations for the top three symptoms are found in 
Table  2. Treatment side effects spontaneously men-
tioned most often were fatigue (n = 10, 55.6%), nausea 
(n = 9, 50.0%), hair loss (n = 8, 44.4%), cognitive problems 
(n = 6, 33.3%), and weight loss (n = 6, 33.3%). Emotional 
responses frequently mentioned included gratitude for 
life (n = 11, 61.1%), worry (n = 11, 61.1%), and depressed 
mood (n = 8, 44.4%).

Cognitive interview results
All but three patients who completed a concept elicita-
tion interview also completed a cognitive interview. Of 
the three who did not complete the cognitive interview, 
all were unable to due to scheduling conflicts. Demo-
graphics for the cognitive interview sample are shown 
in Table 1. The cognitive interview results revealed good 
item clarity and respondent understanding. A detailed 
depiction of the cognitive interview results for all NFly-
mSI-18 items is shown in Table 3. For every item, at least 

Fig. 2  Study participant flow diagram
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14 of the 15 patients (93.3%) said the meaning of the 
items was clear. Similarly, for every question, nearly all 
participants found the question easy to answer.

Patients described most DRS-P items as relevant to 
their iNHL experiences—at least 10 out of 15 (66.7%) 

patients said the question was relevant to their iNHL 
experience for all but 2 items. Nine (60.0%) patients 
reported the item, “I am bothered by lumps or swelling 
in certain parts of my body (e.g., neck, armpits, or groin)” 
as relevant. Of the six patients who said the item was less 
relevant, three did not experience lumps or swelling as 
a disease symptom, and three explained that they were 
not bothered by the lumps or swelling experienced. Eight 
(53.3%) patients reported the item, “I have bone pain” as 
relevant to their iNHL experiences; those who stated the 
item was not relevant (N = 7, 46.7%) did not have bone 
pain as a symptom. In summary, two items were seen as 
less relevant; however, even for these items, over half of 
patients deemed them relevant.

Mapping to the NFlymSI-18 DRS-P Subscale
Next, the qualitative data from the concept elicitation 
and cognitive debriefing interviews were mapped to the 
NFLymSI-18 DRS-P to determine if the subscale covered 
the most important patient-reported physical symptoms.

(GP1) I have a lack of energy
Disease-driven fatigue was mentioned by 61.1% of 
patients in the concept elicitation interviews, many of 
whom described fatigue as “lack of energy,” “lethargic,” 
and “dragging.” Overall, a lack of energy was frequently 
discussed by patients during concept elicitation and 100% 
of those who completed a cognitive interview reported 
this item as relevant to their experience with iNHL.

(GP4) I have pain
When reporting symptoms of their iNHL during concept 
elicitation interviews, 44.4% of patients reported having 
pain. Most often, patients reported experiencing pain as 
either resulting from the swollen lymph node itself or 
resulting from swollen lymph nodes pressing on other 
organs or nerves. Less common descriptions of pain 
included one patient who reported pain from leg cramps 
and another who reported a headache she referred to as a 
“heavy head.” A majority (86.7%) of those who completed 
a cognitive interview reported this item as relevant to 
their experience with iNHL.

(C2) I am losing weight
While only one patient reported losing weight as a symp-
tom of iNHL, the literature [14] supports weight loss (a 
B symptom of iNHL) as a key clinical indicator of active 
disease. Of those who completed a cognitive interview, 
80.0% reported this item as relevant to their experience 
with iNHL.

Table 1  Study participant characteristics
Characteristic Concept elicita-

tion (n = 18)
Cognitive 
debriefing 
(n = 15)

Mean (range, 
median)

Mean (range, 
median)

Age 66.8 (49–85, 67) 66.3 (49–81, 66)
NFlymSI-18 scorea

  Total score 58.5 (37–70, 61) 57.5 (37–70, 59)
  DRS-P subscore 29.9 (20–36, 31) 29.1 (20–36, 31)
  DRS-E subscore 12 (3–16, 12) 11.8 (3–16, 12)
  TSE subscore 10.5 (8–12, 11) 10.7 (8–12, 11)
  F/WB subscore 6.1 (0–8, 7) 5.9 (0–8, 7)
Gender
  Male 10 (55.6%) 7 (46.7%)
  Female 8 (44.4%) 8 (53.3%)
Education
  Some high school 1 (5.6%) 1 (6.7%)
  High school 3 (16.7%) 3 (20.0%)
  Some college 2 (11.1%) 2 (13.3%)
  College 5 (27.8%) 5 (33.3%)
  Advanced degree 7 (38.9%) 4 (26.7%)
Ethnicity
  Hispanic or Latino origin 2 (11.1%) 2 (13.3%)
  Non-Hispanic or Latino origin 16 (88.9%) 13 (86.7%)
Race
  White 15 (83.3%) 12 (80.0%)
  African-American or Black 2 (11.1%) 2 (13.3%)
  Other (biracial) 1 (5.6%) 1 (6.7%)
ECOG Status (Self-reported)b

  0 11 (61.1%) 9 (60.0%)
  1 5 (27.8%) 4 (26.7%)
  2 2 (11.1%) 2 (13.3%)
Disease histology
  Follicular Lymphoma 12 (66.7%) 10 (66.7%)
  Marginal zone lymphoma 5 (27.8%) 4 (26.7%)
  Lymphoplasmacytoid 
lymphoma/Waldenström 
macroglobulinemia

1 (5.6%) 1 (6.7%)

Treatment at time of interview
  Receiving treatmentc 11 (61.1%) 9 (60.0%)
  No treatment 7 (38.9%) 6 (40.0%)
aN = 17. All interview participants were invited to complete the FlymSI-18, even 
those who did not complete a cognitive interview. Of the 18 participants, one 
did not complete the FlymSI-18
bSelf-reported ECOG status: 0 = I have normal activity, and no symptoms; 1 = I 
have some symptoms, but they do not require that I rest during the day; 2 = My 
condition requires me to rest for less than 50% of the day; 3 = My condition 
requires me to rest for more than 50% of the day
cReceiving treatment includes active therapy, including trial/study 
drugs; maintenance therapy; stem cell transplantation; and intravenous 
immunoglobulin (IVIG)
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(Leu1) I am bothered by lumps or swelling in certain parts of 
my body (e.g., neck, armpits, or groin)
Swelling was the most common symptom reported by 
patients during the concept elicitation interview; 77.8% 
of patients identified swelling as a symptom of their 
iNHL. Importantly, swelling was often the only sign of 
the disease or of disease progression. There was variabil-
ity in the significance of swelling for patients in that some 
described the symptom as being worrisome and others 
described it as less so, or not at all. Swelling in the form 
of lumps or bumps (i.e., swollen lymph nodes) often did 
not cause pain and was, for the most part, not particu-
larly worrisome. Participants like 010 and 007 considered 
the obvious or visible swelling as most bothersome due 
to psychological concerns that something may be wrong. 
On the other hand, participants like 015 reported swell-
ing as less bothersome or noticeable. A few patients 
reported that swollen lymph nodes caused swelling in 

other parts of their body. For example, 004 explained that 
a swollen lymph node in her groin caused her leg and feet 
to swell and she noted the leg swelling was more bother-
some than other swollen lymph nodes. When asked why, 
she explained, “It was just a visual sign that (something) 
was not normal.” Of those who completed a cognitive 
interview, 60.0% reported this item as relevant to their 
iNHL experience.

(BMT6) I get tired easily
As previously noted, fatigue was one of the most reported 
symptoms of iNHL and was described as debilitating. 
Many patients revealed sentiments related to getting 
tired easily, and always feeling tired. On the other hand, 
for participants like 005, feeling tired was sometimes the 
only symptom experienced during certain points of the 
disease trajectory. Of those who completed a cognitive 

Table 2  Patient comments about the most frequently mentioned symptoms
Symptom Exemplary patient quotes
Swelling “I was swollen on my left side, but it was subtle. I don’t think anybody noticed but me and the doctors, they could tell, but there 

was no pain. It didn’t get in the way of any kind of activity. It just looked asymmetrical, swollen.” (015)
“They did a scan. My liver and my spleen were both enlarged…It looked, my legs looked like I weighed 300 pounds. They were 
just, the skin was tight. I didn’t hardly have a knee or an ankle, I mean that you could see. It was gross.” (010)

Fatigue “Then I started to get debilitating fatigue, and it would take me two hours to get dressed. Get out of the shower; I’d have to sit 
down. Get dressed; I’d have to sit down. Do my makeup; I’d have to sit down…just the fatigue was unbelievable.” (006)
“It’s a depressing lack of energy. You really want to do something, but all you can do is just kind of just be a lump on the sofa.” (009)
“[I felt] constantly tired. I mean even when I would sleep, I’d get up and I’d still be tired. It isn’t the type of tired where you want to 
take a nap, it was just feeling tired. Worn-down, maybe that’s the thing to say, worn down.” (017)
“This really has not been a disease that’s caused me to change my life much at all…I mean health-wise, outside of feeling a little 
tired now and then, I’m pretty much okay.” (005)

Pain “I got a sharp pain in my groin…it wasn’t constant, but it was an intense pain I hadn’t felt before.” (005)
“I had an abdominal pain, so this swelling of the lymph nodes around the abdomen caused pain…You buckle over. It’s hard to sit 
straight. It’s hard to stand and walk.” (015)

Note Patient identification numbers for each quote are shown in parentheses

Fig. 3  Symptoms reported by two or more iNHL patients (N = 18)
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Item ID Item stem Was the meaning of the ques-
tion clear?

Do you have any questions about 
how to answer this question?

Is this question 
relevant to 
your experienc-
es with NHL?

Disease-related symptoms subscale-Physical
GP1 I have a lack of energy No = 0 No = 13 No = 0

Yes = 15 Yes = 2 Yes = 15
Missing = 0 Missing = 0 Missing = 0

GP4 I have pain No = 0 No = 15 No = 2
Yes = 15 Yes = 0 Yes = 13
Missing = 0 Missing = 0 Missing = 0

C2 I am losing weight No = 1 No = 15 No = 3
Yes = 14 Yes = 0 Yes = 12
Missing = 0 Missing = 0 Missing = 0

Leu1 I am bothered by lumps or swell-
ing in certain parts of my body 
(e.g., neck, armpits, or groin)

No = 0 No = 15 No = 6
Yes = 15 Yes = 0 Yes = 9
Missing = 0 Missing = 0 Missing = 0

BMT6 I get tired easily No = 1 No = 14 No = 1
Yes = 14 Yes = 1 Yes = 14
Missing = 0 Missing = 0 Missing = 0

BP1 I have bone pain No = 0 No = 1 No = 7
Yes = 15 Yes = 14 Yes = 8
Missing = 0 Missing = 0 Missing = 0

H18 I have trouble concentrating No = 0 No = 15 No = 3
Yes = 15 Yes = 0 Yes = 12
Missing = 0 Missing = 0 Missing = 0

GF5 I am sleeping well No = 0 No = 15 No = 5
Yes = 15 Yes = 0 Yes = 10
Missing = 0 Missing = 0 Missing = 0

C6 I have a good appetite No = 0 No = 14 No = 2
Yes = 14 Yes = 0 Yes = 12
Missing = 1 Missing = 1 Missing = 1

Disease-related symptoms subscale-Emotional
GE6 I worry that my condition will 

get worse
No = 0 No = 13 No = 0
Yes = 14 Yes = 1 Yes = 14
Missing = 1 Missing = 1 Missing = 1

BRM9 I have emotional ups and downs No = 0 No = 13 No = 2
Yes = 14 Yes = 1 Yes = 12
Missing = 1 Missing = 1 Missing = 1

Leu4 Because of my illness, I have dif-
ficulty planning for the future

No = 0 No = 12 No = 3
Yes = 13 Yes = 2 Yes = 10
Missing = 2 Missing = 1 Missing = 2

Leu5 I feel uncertain about my future 
health

No = 1 No = 11 No = 3
Yes = 12 Yes = 2 Yes = 10
Missing = 2 Missing = 2 Missing = 2

Treatment side effects subscale
GP2 I have nausea No = 0 No = 13 No = 1

Yes = 13 Yes = 0 Yes = 12
Missing = 2 Missing = 2 Missing = 2

N3 I worry about getting infections No = 0 No = 13 No = 4
Yes = 13 Yes = 0 Yes = 9
Missing = 2 Missing = 2 Missing = 2

GP5 I am bothered by side effects of 
treatment

No = 1 No = 13 No = 0
Yes = 12 Yes = 0 Yes = 13
Missing = 2 Missing = 2 Missing = 2

Table 3  Respondent understanding of NFlymSI-18 items (N = 15a)
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interview, 93.3% reported this item as relevant to their 
iNHL experience.

(BP1) I have bone pain
While pain was one of the top patient-reported symp-
toms, our sample of patients who completed concept 
elicitation interviews did not isolate feeling pain in their 
bones specifically. However, bone pain is clinically rel-
evant as it can be a sign of advanced disease [35, 36] 
and over half (53.3%) of those who completed a cogni-
tive interview said the item was relevant to their iNHL 
experience.

(H18) I have trouble concentrating
During concept elicitation interviews, no patients spon-
taneously reported issues with concentration as a symp-
tom of their iNHL. On the other hand, when asked if the 
item was relevant to their experiences with iNHL, 80.0% 
of those who completed a cognitive interview said yes.

(GF5) I am sleeping well
Three patients reported disrupted sleep when describing 
their symptoms of iNHL. Patients attributed sleep dis-
ruption to symptoms of their iNHL including leg cramps, 
anxiety, and panic attacks. Of those who completed a 
cognitive interview, 66.7% reported this item as relevant 
to their iNHL experience.

(C6) I have a good appetite
Three patients reported appetite loss as a symptom of 
their iNHL. Twelve of the 14 (85.7%) patients who were 
asked agreed that this item was relevant to their experi-
ences with iNHL.

Discussion
This study supports the content validity of the NFLy-
mSI-18, including the DRS-P Subscale, for patients with 
B-cell iNHL. Notably, prior to this study, the content 
validity of the DRS-P, specifically for B-cell iNHL had 
not been established. The primary focus of this study is 
content validity of the DRS-P, which assesses physical 

symptoms and is most relevant for evaluating disease 
progression within clinical trials and in clinical prac-
tice. Patients in the concept elicitation interview study 
reported a core set of three physical symptoms: swell-
ing (n = 14, 77.8%), fatigue (n = 12, 66.7%), and pain (n = 8, 
44.4%). Additional symptoms were mentioned by smaller 
numbers of patients. Appetite loss, rash, sleep disruption, 
trouble breathing, and malaise were each spontaneously 
mentioned by 3 (16.7%) patients. The diversity of addi-
tional symptoms reported by patients is consistent with 
the heterogeneous symptomology of iNHL.

Mapping of patient-reported symptoms to the NFly-
mSI-18 DRS-P content showed the instrument includes 
all commonly expressed physical symptoms of iNHL. For 
example, the DRS-P includes the most frequently men-
tioned symptoms of swelling, fatigue, and pain as well as 
many of the less frequently mentioned symptoms (i.e., 
appetite loss, sleep disruption). Some less frequently 
mentioned concerns (i.e., rash, trouble breathing, malaise 
and fevers) are not included in the NFLymSI-18 DRS-
P. However, it is noteworthy that these were concerns 
raised by a small percentage of patients, supporting the 
content validity of this subscale. Items representing these 
symptoms may be used when assessing symptom experi-
ences, as warranted. The cognitive interview results also 
revealed good item clarity and respondent understanding 
for the DRS-P. For every item, at least 14 of the 15 par-
ticipants (93.3%) said the meaning of the items was clear.

This study had several strengths, including a robust 
approach to content validation where patient experi-
ences are matched to items and the relevance of these 
items are confirmed with patients living with the con-
dition of interest. However, there are limitations to this 
study that must be acknowledged. As is common in 
qualitative research, this study was completed using a 
relatively small, mostly white, college-educated sample, 
which, despite evidence of concept saturation, limits gen-
eralizability of the results. Interviews were conducted in 
English, using an English-language version of the NFly-
mSI instrument. Findings should be confirmed in future 
non-English language research. Finally, this research was 

Item ID Item stem Was the meaning of the ques-
tion clear?

Do you have any questions about 
how to answer this question?

Is this question 
relevant to 
your experienc-
es with NHL?

Function and well-being subscale
GF3 I am able to enjoy life No = 0 No = 13 No = 0

Yes = 13 Yes = 0 Yes = 13
Missing = 2 Missing = 2 Missing = 2

GF7 I am content with the quality of 
my life right now

No = 0 No = 13 No = 0
Yes = 13 Yes = 0 Yes = 13
Missing = 2 Missing = 2 Missing = 2

a3 of the eligible 18 patients who completed a concept elicitation interview did not complete the cognitive interview

Table 3  (continued) 
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conducted with patients from a single institution who 
had previously received one or more lines of treatment 
for follicular lymphoma, marginal zone lymphoma, and 
lymphoplasmacytic lymphoma/Waldenstrom macro-
globulinemia, limiting the generalizability of these results 
to other iNHL populations.

In summary, we conducted concept elicitation inter-
views and cognitive interviews with patients with B-cell 
iNHL. Our findings, and the literature, indicate that 
although iNHL may occur without symptoms, the pres-
ence of symptoms often provides an important signal of 
disease activity and may adversely affect quality of life. 
The NFlymSI-18 DRS-P shows excellent content validity 
for patient-reported symptoms and should be consid-
ered a valid tool to understand impacts of iNHL physical 
symptoms, treatment impacts, and disease progression in 
many drug development and clinical care settings.
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