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Abstract
Purpose  The Anal Cancer HSIL Outcomes Research (ANCHOR) trial aims to determine whether treating precancerous anal 
high-grade squamous intraepithelial lesions (HSIL), versus active surveillance, is effective in reducing anal cancer incidence 
in HIV-infected individuals. We evaluated the reliability (i.e., internal consistency, test–retest) and between-group stability 
of a 25-item ANCHOR Health-Related Symptom Index (A-HRSI).
Methods  ANCHOR participants at least 1-month post-randomization to treatment or active surveillance completed the 
A-HRSI via telephone. Participants were contacted 7–10 days later to complete the A-HRSI and a participant global impres-
sion of change (PGIC) item.
Results  Participants (n = 100) were enrolled (mean age = 51.4, 79% cisgender-male, 73% African American, 9% Hispanic) 
from five ANCHOR sites. Cronbach’s α was good for the physical symptoms (0.82) domain and fair for the physical impacts 
(0.79) and psychological symptoms (0.73) domains. Intraclass correlation coefficients were good for each of respective 
domains (i.e., 0.80, 0.85, and 0.82). There were no significant differences in PGIC between the treatment (n = 56) and active 
surveillance (n = 44) groups (F(1,98) = 2.03, p = 0.16).
Conclusions  The A-HRSI is able to reliably assess participant-reported symptoms and impacts of anal HSIL across a 
7–10 days of timeframe. Future work will involve the establishment of construct and discriminant validity prior to inclusion 
in the full ANCHOR trial.

Keywords  Patient-reported outcomes · Health-related quality of life · Clinical outcome assessments · Neoplasms · 
ANCHOR trial

Introduction

Anal cancer incidence is on the rise in the United States, 
especially among those infected with HIV [1, 2]. For 
decades, the primary focus of anal cancer prevention has 
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been screening for and treating HPV-associated precancer-
ous high-grade squamous intraepithelial lesions (HSIL) 
[3]. However, the effectiveness of treating anal HSIL is 
not yet known. As such, in 2015 the US National Can-
cer Institute (NCI) funded Anal Cancer HSIL Outcomes 
Research (ANCHOR), a phase III clinical trial (clinicaltri-
als.gov identifier: NCT02135419) to be conducted within 
the AIDS Malignancy Consortium to determine whether 
treating anal HSIL, versus active surveillance, is effective 
in reducing incidence of anal cancer in HIV-infected indi-
viduals. Since anal HSIL and its treatment are believed to 
negatively impact various aspects of health-related quality 
of life (HRQoL) [4–6], we have initiated the development 
and validation of the ANCHOR Health-Related Symp-
tom Index (A-HRSI), a self-report instrument that will be 
used to prospectively capture physical symptoms, physical 
impacts, and psychological symptoms within ANCHOR 
and similar anal cancer screening programs [7].

Using qualitative techniques based on best practices 
in measure development [8–10], we have synthesized 
direct participant input to establish the content validity of 
A-HRSI [7]. The next step in the A-HRSI psychometric 
development process is to evaluate its ability to provide 
stable, reproducible results [11]. Therefore, we sought to 
establish internal consistency and test–retest reliability 
of this newly developed measure, as well as determine 
whether this instrument is similarly stable for treatment 
and active surveillance groups.

Methods

Participants

An independent sample of English-speaking people living 
with HIV who were diagnosed with anal HSIL in the last 
9 months and were at least 1-month post-randomization to 
treatment or active surveillance were recruited from five 
ANCHOR sites in Bronx, NY, New York, NY (two sites), 
Chicago, IL, and San Francisco, CA. This assessment and 
follow-up window was selected by an expert panel com-
prising investigators and clinicians from the ANCHOR 
trial [7], with the rationale that participants would have 
relatively stable experiences of symptoms and impacts 
during this timeframe. Eligible participants were recruited 
from the ANCHOR sites until a total of 100 had completed 
both the initial and follow-up assessment. All study staff 
and data collection was based at Memorial Sloan Ketter-
ing Cancer Center (MSK). The study was reviewed and 
approved by the NCI’s Cancer Therapy Evaluation Pro-
gram and the Institutional Review Boards at each study 
site.

Measures

ANCHOR Health‑Related Symptom Index (A‑HRSI)

The A-HRSI is a 25-item HRQoL measure that assesses par-
ticipant physical symptoms (9 items), physical impacts (7 
items), and psychological symptoms (9 items) over the past 
7 days via a numeric rating scale (i.e., 0, not at all; 1, a little 
bit; 2, somewhat; 3, quite a bit; 4, very much) [7]. Domain 
scores are derived through calculating the mean of the com-
pleted items (i.e., domain ranges 0–4). Higher domain scores 
indicate worse participant experience of symptom or impact 
burden.

Participant global impression of change (PGIC) (follow‑up 
only) [12]

PGIC is a single item that allows participants to rate whether 
their overall HRQoL has changed since the last time they 
were assessed using a 7-point scale (i.e., − 3, − 2, − 1, 0, 
1, 2, 3) that represented HRQoL ranging from “very much 
worse” to “very much better.”

Procedure

Eligible participants from the five ANCHOR sites were 
referred to contact study staff at MSK via telephone to learn 
more about the study and confirm eligibility. Upon enroll-
ment, a trained clinical research coordinator (CRC) reviewed 
the study procedures and secured verbal consent to partici-
pate, followed by scheduling the initial assessment. The 
CRC then contacted the eligible participant via telephone on 
the scheduled date and administered the A-HRSI, followed 
by scheduling of the follow-up assessment 7–10 days later. 
This procedure was repeated at the follow-up assessment, 
with participants contacted on the scheduled assessment date 
to complete the A-HRSI and PGIC. A protocol was estab-
lished to ensure that a minimum of 40 participants from each 
study arm (i.e., treatment and active surveillance) would be 
enrolled in the study.

Statistical analysis

The accrual target (n = 100) was established to ensure that 
both treatment and active surveillance arms were adequately 
represented (i.e., ≥ 40 participants from each group) for the 
between-group stability analysis. Cronbach’s α was calcu-
lated for each of the three primary domains at the initial 
assessment time point as an indicator of internal consist-
ency [13]. Cronbach’s α values ranging from 0.70 to 0.79 are 
considered to be fair, whereas values ≥ 0.80 are indicative of 
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good internal consistency [14]. Intraclass correlation coef-
ficients (ICC) were calculated between initial and follow-up 
assessments for each of the three primary domain scores, 
with values ≥ 0.70 representing good test–retest reliability 
[15]. A one-way analysis of variance (ANOVA) was used 
to determine whether the active monitoring and treatment 
groups differed with respect to their PGIC ratings at the fol-
low-up assessment. Analyses were completed using SPSS 
version 25 [16].

Results

A total of 103 participants were enrolled in the study, with 
100 (mean age = 51.4, 21% non-male-cisgender, 73% Afri-
can American, 9% Hispanic) completing both the initial 
and follow-up assessments. Three participants were lost to 
follow-up after failing to respond within their respective 
test–retest windows. The mean number of days from initial 
to follow-up assessment was 7.51 (SD = 0.88). Fifty-six per-
cent of the participant sample was receiving treatment, with 
the remaining participants randomized to active surveil-
lance. Participant demographic and clinical characteristics 
are displayed in Table 1.

Means and standard deviations for the A-HRSI items and 
domain scores are displayed in Table 2 by assessment time 
point. Participant responses for all A-HRSI items ranged 
from 0 to 4, with the exception of “problems participating 
in leisure activities” during the initial assessment (0–3). 
Cronbach’s α was good (i.e., ≥ 0.80) for the physical symp-
toms domain (0.82) and fair (i.e., 0.70–0.79) for the physical 
impacts (0.79) and psychological symptoms (0.73) domains. 
ICCs were good (i.e., ≥ 0.70) for each of the physical symp-
toms (0.80), physical impacts (0.85), and psychological 
symptoms (0.82) domains.

Table 3 is a display of treatment and active surveillance 
group responses to the PGIC item asked at the 7–10 days 
of follow-up. The one-way ANOVA showed no significant 
differences between groups when compared on their PGIC 
responses (F(1,98) = 2.03, p = 0.16).

Discussion

In the context of increasing anal cancer incidence in the 
United States and efforts underway to evaluate preventive 
treatment of precancerous lesions versus active surveil-
lance, it is important to provide those who are diagnosed 
with anal HSIL with a tool that enables them to accurately 
and reliably report symptoms and impacts. The 2009 United 
States Food and Drug Administration Guidance for Industry 
for Patient-Reported Outcome Measures: Use in Medical 
Product Development to Support Labeling Claims included 

regulatory recommendations that instruments must demon-
strate evidence of internal consistency and test–retest reli-
ability in order to be used for clinical trial purposes [11]. In 
the present study, we found that the internal consistency of 
the three primary domains (i.e., physical symptoms, psy-
chological symptoms, physical impacts) of the A-HRSI 
was fair to good, and test–retest reliability surpassed the 
targeted threshold for the three domains when the meas-
ure was administered twice over a 7–10 days of timeframe. 
These findings provide initial evidence in support of the psy-
chometric properties of this HRQoL measure.

In addition, participants were asked to complete a subjec-
tive significance question (PGIC) at the 7–10 days of follow-
up in order to rate how much their HRQoL had changed 
since the initial assessment. While the assessment window 
of 1-month post-treatment or randomization to active sur-
veillance was selected by an expert panel of ANCHOR trial-
ists because it was expected that this would be a time when 
symptoms or impacts should be stable, there was variability 
in the levels of change that were reported by participants 
(Table 3). Despite this, there were no statistically significant 
differences in patterns of variability between the treatment 
and active surveillance groups. This finding is an initial 
indication that the A-HRSI exhibits between-group stabil-
ity in the capture of participant-reported change for these 

Table 1   Participant demographic and clinical characteristics (n = 100)

Characteristics n (%)

Age (years)
 Mean (SD) 51.36 (8.0)
 Range 35–75

Gender
 Cis-male 79 (79.0)
 Cis-female 19 (19.0)
 Trans-male 0 (0.0)
 Trans-female 2 (2.0)

Race
 Non-White 73 (73.0)

Ethnicity
 Hispanic 9 (9.0)

Referring site
 Chicago, IL 45 (45.0)
 New York, NY (Site 1) 17 (17.0)
 New York, NY (Site 2) 15 (15.0)
 San Francisco, CA 23 (23.0)

Treatment modality
 Ablation 49 (49.0)
 Topical 6 (6.0)
 Surgical 0 (0.0)
 Active surveillance 45 (45.0)
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distinct approaches to treatment. We will further explore 
this in future validation efforts. Additionally, the unexpected 
variability in levels of change that were reported across par-
ticipants during the study assessment window underlines the 

need for a validated instrument that will allow individuals to 
report these changes to their clinical team.

This study is not without limitations. Our study was open 
to English-speaking participants only. Preliminary efforts are 
underway to translate the A-HRSI into Spanish to allow us to 
capture the symptoms and impacts of anal HSIL in Spanish-
speaking participants who have limited English proficiency.

The present results provide us with confidence that the 
A-HRSI has good internal consistency and test–retest reli-
ability. The next steps in the validation process are to estab-
lish construct validity, as well as the ability of the A-HRSI to 
be clinically responsive to prospective score changes across 
participants. Ultimately this process will yield a validated 
measure to be deployed in the ANCHOR trial and future 
anal cancer screening initiatives. It is anticipated that the 
A-HRSI outcomes from ANCHOR will help clinicians and 
those who are impacted understand and enhance decision-
making regarding treatment or surveillance of anal HSIL.

Table 2   Means (SD) for 
A-HRSI items by domain and 
assessment time point (n = 100)

A-HRSI ANCHOR Health-Related Symptom Index; Sx symptoms

Item Domain Mean (SD)

Baseline 7–10 day follow-up

Anal pain Physical Sx 0.57 (1.03) 0.39 (0.94)
Bleeding from the anus Physical Sx 0.45 (0.88) 0.34 (0.79)
Burning sensations in anal area Physical Sx 0.33 (0.74) 0.37 (0.87)
Constipation Physical Sx 0.79 (1.15) 0.66 (1.16)
Discharge in anal area Physical Sx 0.44 (0.90) 0.41 (0.93)
Itching in or around the anus Physical Sx 0.76 (1.05) 0.61 (1.10)
Pain during bowel movements Physical Sx 0.59 (1.04) 0.41 (0.85)
Pain other than anal pain Physical Sx 1.18 (1.42) 1.45 (1.49)
Urgency for bowel movements Physical Sx 0.83 (1.26) 0.64 (1.11)
Anxiety Psych Sx 1.52 (1.45) 1.34 (1.49)
Decreased desire for anal sexual activity Psych Sx 1.45 (1.27) 1.27 (1.12)
Decreased desire for other sexual activity Psych Sx 1.62 (1.22) 1.55 (1.18)
Decreased enjoyment of anal sexual activity Psych Sx 1.03 (1.15) 0.98 (1.13)
Decreased enjoyment of other sexual activity Psych Sx 1.47 (1.28) 1.40 (1.20)
Depression Psych Sx 1.57 (1.46) 1.36 (1.47)
Difficulty concentrating Psych Sx 1.13 (1.25) 1.15 (1.31)
Problems with intimate relationships Psych Sx 1.41 (1.13) 1.59 (1.51)
Worried about condition getting worse Psych Sx 1.46 (1.47) 1.29 (1.40)
Problems completing daily household chores Physical impacts 0.76 (1.18) 0.66 (1.16)
Problems participating in leisure activities Physical impacts 0.33 (0.83) 0.36 (0.77)
Problems participating in social activities Physical impacts 0.65 (1.18) 0.71 (1.23)
Problems taking care of myself Physical impacts 0.37 (0.85) 0.26 (0.72)
Problems with physical ability to move around Physical impacts 0.66 (1.12) 0.73 (1.20)
Problems with sitting Physical impacts 0.42 (1.03) 0.53 (1.09)
Problems with work productivity Physical impacts 0.86 (1.08) 0.74 (1.00)
Physical symptom domain score 0.66 (0.68) 0.59 (0.68)
Psychological symptom domain score 1.43 (0.81) 1.32 (0.87)
Physical impacts domain score 0.58 (0.71) 0.57 (0.72)

Table 3   Participant global impression of change responses by treat-
ment and active surveillance groups

Response Active surveillance Treatment

n % Within group n % Within group

Very much worse 2 4.5 9 16.1
Moderately worse 0 0.0 3 5.4
A little worse 2 4.5 3 5.4
About the same 24 54.5 20 35.7
A little better 4 9.1 8 14.3
Moderately better 7 15.9 6 10.7
Very much better 5 11.4 7 12.5
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