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Abstract

Objective: A key outcome measure in the clinical evaluation of dysphonia is the

Voice Handicap Index (VHI-10). The clinical validity of the VHI-10 was established

from surveys administered in the physician's office. We aim to understand whether

VHI-10 responses remain reliable when the questionnaire is completed in settings

other than the physician's office.

Methods: This is a prospective observational study conducted over a 3-month period

in the outpatient laryngology setting. Thirty-five adult patients presenting with a

complaint of dysphonia, which was symptomatically stable for the preceding

3 months, were identified. Each patient completed a VHI-10 survey during the initial

office visit, followed by three weekly out-of-office (termed “ambulatory”) VHI-10

surveys, over the course of 12 weeks. The specific setting in which the patient com-

pleted the survey was recorded (social, home, or work). The Minimal Clinically Impor-

tant Difference (MCID) is defined as 6 points based on existing literature. T-tests and

a test of one proportion were used for analysis.

Results: A total of 553 responses were collected. Of these, 347 ambulatory scores

(63%) differed from the Office score by at least the MCID. Specifically, 94 (27%) were

higher than the in-office score by 6 or more points while 253 (73%) were lower.

Conclusion: The setting in which the VHI-10 is completed affects how the patient

answers the questions. The score is dynamic, reflecting effects of the patients' envi-

ronment during completion. Utilization of VHI-10 scores to measure clinical treat-

ment response is only valid if each response is obtained in the same setting.

Level of Evidence: 4
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1 | INTRODUCTION

Patient reported outcome measures (PROMs) are an important com-

ponent of health care delivery and outcomes assessments.1–3 In cer-

tain instances, the Center for Medicaid and Medicare Services even

relies upon PROMs in determining hospital quality and reimbursement

allocations.4 In fields such as oncology, in which symptoms are relied

upon to guide treatment decisions, the literature demonstrates that

ambulatory PROMs provide valuable data which effectively contrib-

utes to clinical decision making.3,5 Nevertheless, there remains a gap

in the literature evaluating whether the setting in which the PROM is

completed impacts its results.

Within otolaryngology, the Voice Handicap Index 10 (VHI-10) is

one example of a commonly used patient reported outcomes mea-

sure. The VHI-10 is a scale which was designed to evaluate the impact

of voice disorders on patients' quality of life by providing a subjective

self-assessment of voice.6 The scale quantifies a patient's own percep-

tion of handicap, disability and distress attributed by his/her voice.7

The validation studies of the VHI-10, including the initial proof of con-

cept and subsequent assessments of its Minimal Clinical Important

Difference (MCID), were conducted based on surveys collected in the

otolaryngologists’ office.8,9

In considering the clinical applicability of PROMs, it is important

to ensure that the PROM is both validated and correctly measures its

intended outcome. For instance, if a PROM designed to measure

voice usage was administered to a post-operative cohort during a

period of prescribed voice rest, one can envision that the results might

be statistically significant yet not translatable to a healthy patient

cohort. This element of PROM validation is difficult to quantify and

remains a challenge to their usage.10

To date, the literature has not described the impact of environ-

ment on PROMs. Specifically, some PROMs may establish their valid-

ity from responses collected in the waiting room of a physician's

office while others are computer-based, and therefore, validated from

responses collected in patients’ home or workplace. Subsequently,

the PROM is considered statistically validated and it is assumed that

the PROM provides an accurate measure whether it is then collected

in a physician's office or patient's home. The question of whether a

PROM validated in one setting can then be relied upon in another set-

ting has not been addressed in the literature.

In the COVID-19 era, which has accelerated the integration of

telemedicine into the daily clinic routine, it is important to understand

if PROMs collected in non-office settings provide equivalent informa-

tion to PROMs collected in the physicians' office. Specific to voice, it

stands to reason that patients' responses to a VHI-10 survey in the

office might be different than those provided in other settings. Hypo-

thetically, while in the otolaryngology office, a patient may be focused

on their voice complaint and indicate a worse dysphonia than they

might perceive in another setting such as their home or workplace. In

an alternative situation, a patient may be sitting quietly filling out

forms in the waiting room and not using their voice. They may, there-

fore, be less bothered by their dysphonia in that moment and provide

a lower VHI-10 than they might in a heavy voice-use situation such as

their work. As a validated measure, these factors are presumed to

average out when a VHI-10 score is collected in the in-office setting.

As such, in-office VHI-10 scores are considered representative of a

patients' generalized perception of their dysphonia.

It is unknown whether VHI-10 scores collected in the out-of-

office, termed “ambulatory,” setting are similarly broadly represen-

tative of a patients' overall dysphonia burden. To that end, we

hypothesize that patients' perception of their voice will vary

depending upon the location and situation in which they complete

the VHI-10 form. The purpose of this study was, therefore, to fill

this gap in the literature by assessing differences in patient

responses to the VHI-10 survey in the home, work and social set-

ting as compared to the physicians' office. Understanding antici-

pated differences in VHI-10 scores collected in in-office versus

ambulatory settings will help clinicians correctly interpret the data

and guide patient care appropriately. If a particular environment

carries undue impact on the PROM result, clinicians will be able to

understand the PROM in a more nuanced light and interpret clini-

cal outcomes more accurately.

2 | MATERIALS AND METHODS

This is a prospective observational study conducted at a tertiary medi-

cal center. IRB approval was obtained from Mount Sinai Hospital. Fol-

lowing IRB approval, adult patients presenting to the laryngology

office with a self-reported 3-month history of stable dysphonia were

identified. Patients were excluded if they had a history of laryngeal

carcinoma or treatment with head and neck radiation. While other dis-

ease states were not intentionally excluded, the patients in our sample

carried diagnoses of muscle tension dysphonia, vocal fold atrophy, or

vocal fold hypomobility. Patients were further excluded if they chose

to undergo treatment for their dysphonia during the study period,

either behavioral, medical, or surgical. Thirty-five patients who met

the inclusion criteria consented to participate in the research study.

Each subject completed a VHI-10 survey during the initial office

visit. Patients then completed three weekly ambulatory VHI-10 sur-

veys, administered via e-mail utilizing the web-based REDcap survey

tool, over the course of 12 weeks. These were e-mailed to patients

via an automated system three times per week and could be com-

pleted on a mobile device or a computer. Typical VHI-10 instructions

were provided. In addition to the VHI-10, patients were asked to

identify if they were completing the survey while at home, at work, or

in a social setting. The social setting was defined as any location other

than home or work. We term these out-of-office scores “ambulatory.”
Patients were not prompted to respond to each survey; however, if a

patient skipped 1 week of surveys, a reminder e-mail was sent out.

A paired t-test was utilized to analyze the office baseline score as

compared to the aggregate ambulatory score. A test of one-

proportion was utilized for analysis of sub-group results. Statistical

significance was set at p < .05. The minimal clinically important differ-

ence (MCID), which is a measure that is utilized to provide clinical sig-

nificance to outcomes measures that are otherwise based purely on
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statistical significance, was defined as 6 points based on existing vali-

dation studies.8

When analyzing longitudinal data, one concern is the presence of

“drift” in which changes to the data generation process impact the

result being collected. Explained a different way, it is possible that

subjects' responses to a PROM would change over the course of time

simply because they have completed the form on multiple previous

occasions. To account for the possibility of drift, we then analyzed the

responses over time of the 10 patients within the population who

completed all 36 surveys.

3 | RESULTS

A total of 553 survey responses were collected. There were

15 male and 20 female respondents with a mean age of 58 years.

In the aggregate, the mean office VHI was 14 while the mean

ambulatory VHI was 10.8. There were 347 ambulatory scores that

differed from the in-office score by at least the minimal clinically

important difference of 6 points, which is 63% of the total number

of collected scores. Of these, 94 (27%) were higher than the in-

office score by the MCID of 6 while 253 (73%) were lower

(p < .001) (Figure 1).

Of the 10 patients who completed all 36 assigned surveys,

responses remained consistent over the 12-week study period

(Figure 2). This implies that there is no drift within the sample and fur-

ther indicates that our data collection was true to the original. Drift, in

either a positive or negative direction, would indicate a loss of reliabil-

ity in the VHI-10 instrument with collection of repeat measures. The

absence of drift in these patients who were not undergoing therapy

indicates the accuracy and stability of the VHI-10 over the course

of time.

Of the collected surveys, 362 were collected in the home setting.

These showed a mean VHI of 10. The number of surveys in the home

setting that differed from the in-office score by at least the MCID was

231, which is 64% of the total number of collected scores. Of these,

54 surveys (23%) were higher than the office score by the MCID

while 177 surveys (77%) were lower than the in-office score by the

MCID (p < .001) (Figure 3).

In the work setting, 177 surveys were collected. These showed a

mean VHI of 13.9. The number of surveys in the work setting that dif-

fered from the in-office score by at least the MCID was 64, which is

34% of the total number of collected scores. Of these, 20 surveys

(31%) were higher than the in-office score by the MCID of 6 while

44 surveys (69%) were lower than the in-office score by the MCID

(p < .01) (Figure 4).

F IGURE 1 Total number of ambulatory versus in-office surveys meeting the MCID.

F IGURE 2 Stability of responses
(y axis) across the 36 completed studies
(x axis).

152 KINBERG ET AL.



F IGURE 3 Home versus in-office survey results.

F IGURE 4 Work versus in-office survey results.

F IGURE 5 Social versus in-office survey results.
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In the social setting, 97 surveys were collected. These showed a

mean VHI of 13.8. The number of surveys in the social setting that

differed from the in-office score by at least the MCID was 52, which

is 54% of the total number of collected scores. Of these, 20 surveys

(38%) were higher than the in-office score by the MCID of 6 while

32 surveys (62%) were lower than the in-office score by the MCID

(p = .09) (Figure 5).

4 | DISCUSSION

The results of this study demonstrate that 63% of collected ambula-

tory VHI scores differed significantly, in terms of clinical response

(MCID), from those collected in the in-office settings. Of these, across

all ambulatory settings, the majority are actually lower than the in-

office baseline score. When considering the in-office VHI as an out-

come measure of an intervention, our findings imply that ambulatory

VHI-10 surveys may frequently mis-represent the degree of dyspho-

nia patients are experiencing on a daily basis.

There are a myriad of theories as to why a VHI-10 score might be

different in the office versus in ambulatory settings. Chief among

them is whether the patient is more focused on their dysphonia while

in the otolaryngology office, as the patient is in the office for the pur-

poses of evaluation. As such, the higher VHI-10 scores demonstrated

in this sample may reflect a patient's focus on their dysphonia. In the

ambulatory or social setting, patients may be focused on other things

and provide a different view of their dysphonia. Given this limitation,

and the setting of the VHI-10 validation studies, VHI-10 question-

naires completed in the office are likely to most accurately measure

subjective dysphonia.

Future work should continue to explore the role of setting on

patient reported outcome measures. Validation studies are commonly

performed in one setting, that is, the physician's office, but are rarely

replicated in other settings where the PROM may be nevertheless uti-

lized. One way to conceptualize the clinical impact of current study

designs is to consider the diagnosis of White Coat Hypertension.

There is a strong evidence base demonstrating that factors such as

location (home vs. physician's office), presence of medical students,

and whether the practitioner is a doctor or a nurse have a significant

impact on results of blood pressure measurements.11,12 By delineating

these factors, clinicians may interpret blood pressure findings within

their context and understand the appropriate treatment options. This

multi-setting validation process is generally lacking in the arena of

PROMs.

In the COVID-19 era, we encourage our patients to complete

forms prior to coming to the office and rely heavily upon telemedicine

and remote care delivery methods. Clinicians need to understand

whether a PROM completed at home should be interpreted in the

same way as one completed in the office. If ambulatory PROM

responses differ from in-office PROM responses, as implied by our

study, the PROM may not provide the precise information clinicians

are seeking. Interpretation of PROM results may, therefore, be

inaccurate and lead to inappropriate treatment plans and outcomes

monitoring.

There are limitations of this study that are important to note. To

our knowledge, this is the first study to assess the impact of environ-

ment on VHI-10 results. Patients who had active treatment, whether

surgical or voice therapy, during the study period were excluded. It is,

therefore, possible that the results presented here would not be rep-

resentative of a surgical or voice therapy cohort. Second, not all

patients completed the full complement of 36 surveys, which may

limit the generalizability of the results. Third, we did not indepen-

dently verify the veracity of the locations in which patients reported

filling out their surveys. It is, therefore, possible that patients may

have mis-represented the setting in which a given survey was com-

pleted. Lastly, we did not control for the time of day or other factors

when collecting ambulatory surveys. It is, therefore, possible that

external circumstances impacted the results of the study and were

not accounted for.

5 | CONCLUSIONS

The finding that 63% of ambulatory surveys differ by the minimal clin-

ically important difference from in-office surveys implies that the set-

ting in which the VHI-10 is completed is a relevant factor in clinical

interpretation. This finding underscores the need for additional inves-

tigations of Patient Reported Outcome Measures to best understand

their ideal clinical applications and utility in outcomes monitoring.

Only the comparison of results collected from patients in the same

setting is likely valid when determining the patient reported severity

of dysphonia.
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