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Abstract

Given the limited ability of informatics-based assessment technologies to reach individuals with
serious mental health conditions, this study evaluated the feasibility and data quality of mail-out
healthcare surveys in this population to assist in measure selection for a multi-site controlled
implementation trial. Veterans were randomly selected from those who had received services at a
mental health clinic in the Department of Veterans Affairs, and were randomly assigned to one of
three questionnaire lengths. Survey length (48–127 items) was not associated with differences in
response rate, percent of items missing, or data quality. However, internal consistency reliability
was variable among scales and survey lengths. Additional analyses indicate the above measures of
survey data quality may differ among respondents who are non-white and younger and have
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psychotic disorders. These results can inform survey protocols to ensure maximal representation of
this vulnerable population in health planning and policy assessment.

Background

Patient-reported process and outcome measures are increasingly recognized in healthcare as
important factors in the assessment of patient satisfaction, quality of care, and the impact of
organizational and policy changes.1–6 Assessing the health and satisfaction comprehensively within
populations and panels of patients is becoming increasingly important in this age of growth patient-
centered medical homes and accountable care organizations7 which are responsible for providing
quality care to defined populations.

Patient-reported measures are often obtained using self-report surveys, despite this methodology
having several limitations. Survey fatigue and low response rates can be problematic and
potentially degrade the quality of survey-based measures.8–10 Curiously, there is evidence that
survey response rates may have declined in more recent years.11, 12 Data quality, including missing
data and response bias related to survey burden, can also be problematic.13, 14

Various types of studies exploring the impact specifically of survey length on response rate and
data quality in general populations have shown mixed results. In a review to identify mail
questionnaire best practices, Edwards et al. found that response rates were higher when short
surveys were used, and that surveys containing questions of a sensitive nature were less likely to be
returned.15 Another study found that the longer the survey, the fewer respondents started and
completed the questionnaire.16 However, in a large random sample, Sheth et al. found no
significant differences in response rate between a 4-page (23 items) and a 6-page questionnaire (49
items).17 Mond and colleagues likewise observed no effect of questionnaire length (8 pages versus
14 pages) on response rate to a mailed survey in a community sample of women.18

Notably, surveys have often excluded populations of patients with significant mental health
conditions out of concern that response rates would be low and data quality poor. In a commentary
on the measurement of patient health-related quality of life, Slade notes that routine outcome
assessment is currently not undertaken in most mental health services, and the need exists for cost-
effective and efficient methods to collect outcome data in this population.3 While concerns about
cognitive abilities and motivation of individuals with mental health conditions may be reasonable,
the authors are aware of no studies of the impact of survey characteristics on response patterns or
data quality in this population.

Moreover, despite the increasing use of information technology-based methods (e.g., web-based
surveys, smartphone apps, patient-generated outcome data from wearable devices) for patient
assessment, work to date indicates that use and desirability of such methods are uneven among
those with mental health conditions19, 20 The use of paper-and-pencil surveys is a logical
alternative, although it is concerning that the rates of response to such surveys have been declining
over the past 20 years.12 Continued attention to paper-and-pencil methodologies for those with
mental health conditions will be essential in order to ensure adequate representation of individuals
treated for serious mental health conditions.

Therefore, the authors conducted a mail-out survey of individuals receiving care for mental
health conditions to characterize response rates and patterns, and in particular to identify
factors that might compromise the validity and reliability of data from mail surveys in this
vulnerable population. Participants were randomly assigned to receive a short, medium, or long
survey; the authors compared these groups with regard to completion rates, data quality, and
scale psychometrics including Cronbach alpha coefficients and intercorrelation of individual
scales.
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Methods

Sample

The study sample consisted of veterans receiving ongoing care at a general mental health
outpatient clinic in a large Veterans Affairs (VA) Medical Center. The eligible population consisted
of all (n = 1852) individuals with at least three mental health outpatient visits during a 1-year
period (January 2013–2014). Qualifying visits included medication management, individual
psychotherapy, and group psychotherapy.

A random sample of 300 veterans was chosen to participate in the study. In order to derive
conclusions relevant to non-VA populations, women were oversampled and constituted 45% of
those selected for the study, compared to 7% of the eligible VA population. The selected veterans
were randomly assigned to one of three survey lengths: lean (k = 48 questions), medium (k = 85),
and maximum (k = 127).

Each participant was characterized by up to seven select mental health conditions, based on the
presence of at least one ICD-9 code in the medical record during the target period. A count of the
total number of diagnoses was computed for each subject, as was occurrence of a mental health
hospitalization during the prior year.

Procedures

The survey packet consisted of a cover letter with instructions, the survey, and a pre-paid
envelope for the returned questionnaire. In addition, the first mailing included an opt-out postcard,
and those who declined participation received no further mailings. Non-respondents received up to
two follow-up contacts, mailed at 2-week intervals. No incentives for participation were provided.
All study procedures were approved by the VA Central Institutional Review Board.

Table 1
Survey battery components

Measure No. of
pages

No. of
items

Lean
battery

Medium
battery

Maximum
battery

Demographics (age, sex, race) 1 3 x x x
VR-12 (MCS and PCS) 3 14 x x x
Patient Assessment of Chronic Illness Care
(PACIC)

2 11 x x x

Use of Technology 2 20 x x x
VA Mental Health Services
Recovery-Oriented Care

1 3 x x

Cooperative Study #430 Adherence
Self-Report

1 1 x x

AUDIT-C and drug and cigarette use 2 5 x x
Patient Satisfaction Index 2 12 x x
Sheehan Disability 2 6 x x
Health Care Climate 2 10 x x
BASIS-24 3 24 x
Recovery Assessment Scale 5 18 x
Total 26 127 48 85 127
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Measures

The survey consisted of standardized measures of healthcare quality, satisfaction, and outcomes
in addition to demographic questions (Table 1). This work was preparatory to a multi-site
controlled trial to test facilitation as a means to support the establishment of mental health
outpatient teams21. In particular, candidate measures were selected in order to assess the domains
of satisfaction with care, perceptions of quality of care, mental and physical health status, and
quality of life.

Veterans RAND SF-12-item (VR-12)

The VR-12 was developed as a veteran-specific version of the SF-12 measure of overall health-
related quality of life1, 22–24 and yields two validated subscales: the Mental Component Score
(MCS) and the Physical Component Score (PCS). Results from a previous study25 allowed
imputation of MCS and PCS scores in the context of missing VR-12 items for select patterns of
missing items.

Patient Assessment of Chronic Illness Care short form

The extent to which patients experienced a collaborative approach to care was assessed using the
11-item short form of the Patient Assessment of Chronic Illness Care (PACIC) scale.26, 27 PACIC
is based on the Chronic Care Model28 and measures the patients’ perceptions of the extent to which
their providers engage and collaborate with them in problem-solving, goal-setting, and the
organization of their care.29

Use of Technology Questionnaire

The Use of Technology Questionnaire (UTQ) is a custom measure designed to assess access to
technology and interest in using that technology for a variety of health-related tasks, which could
be relevant to optimizing future survey methodologies.19 It queries separately about the
respondent’s access to three different types of devices (cell phones, tablets, and other computers).
It additionally assesses whether the respondent is interested in using each type of device for each of
nine different healthcare-related tasks in a dichotomous format. These include tasks related to
medication, appointments and laboratories, symptom-related communication, and video-based
services.

VA Mental Health Services Recovery-Oriented Care and CSP #430 Adherence Item

The three recovery-oriented care items in the survey reflect how respondents perceive their
recovery-oriented care in the VA on a 4-point Likert scale from strongly disagree to strongly agree.
The single adherence item asks about taking medications as described by their provider.30 All items
are from a VA healthcare operations quality improvement initiative.

Alcohol Use Disorders Identification Test for Consumption

The Alcohol Use Disorders Identification Test for Consumption (AUDIT-C) is a three-question
measure of alcohol consumption designed with the intention of screening for active alcohol use
disorders in a primary care setting.31, 32 Although specific cutoff scores can be used as an
indication of heavy drinking, in general, the higher the aggregate score, the greater the likelihood
of hazardous drinking habits. In addition to the AUDIT-C, the authors included two additional
questions on drug and tobacco use in the survey.33
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Patient Satisfaction Index

Patient satisfaction was measured via a self-report tool specifically adapted and tested in the
mental health setting.34 The Patient Satisfaction Index was originally constructed from the
Satisfaction Index developed and widely tested for use in primary care by Hall et al.35, 36 Both
versions have demonstrated a single main principal component, and the version adapted for mental
healthcare demonstrated high internal consistency reliability, high test-retest reliability, and
sensitivity to changes in clinical programming.34

Sheehan Disability Scale

The Sheehan Disability Scale (SDS) was developed to assess functional impairment in three
inter-related domains: work/school, social, and family life. The respondent rates the extent to which
work/school, social life, and family responsibilities are impaired by symptoms on a 10-point visual
analog scale.37

Health Care Climate Questionnaire

The Health Care Climate Questionnaire (HCCQ) is a 10-item measure that evaluates patients’
perceptions of their healthcare providers’ support for the self-management of mental health
conditions.38, 39 The HCCQ has been validated to assess perception of provider support for self-
management, developed for use with individuals with bipolar disorder.40 For the present study, the
measurement tool was modified slightly by substituting the more generic term Bmental health
condition^ for the original Bbipolar disorder.^

Behavior and Symptom Identification Scale

The Behavior and Symptom Identification Scale (BASIS-24) was developed on psychiatric
inpatient, residential, and outpatient populations.41, 42 It is a 24-item measure permitting
assessment of self-reported difficulty in symptoms and functioning. BASIS-24 asks for the degree
or frequency of difficulty that the respondent has been experiencing during the past week. The 24
items assess six major areas of difficulty and/or distress: depression/functioning, relationships, self-
harm, emotional lability, psychosis, and substance abuse.

Recovery Assessment Scale

The 14 items in the Recovery Assessment Scale assess aspects of resiliency and support. The
RAS contains five sections related to Veteran Recovery Assessment, Support for Recovery,
Housing, Employment, and Involvement in the Community. All items in the current survey are
adapted from a VA healthcare OMHO Veterans Health Outcome Improvement Project.

Statistical analysis

The analytic plan was focused on identifying and characterizing factors affecting survey
participation that may be relevant to surveys of among individuals with severe mental health
conditions, in order to optimize the validity of future self-report surveys so that future survey
efforts can be optimized to validly assess self-reports in this vulnerable population. In this effort,
the analyses were guided by Dillman et al.’s total survey error framework and associated goal of
maximizing data accuracy within the broader social exchange model of survey response.43
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The authors first compared the demographic and clinical characteristics of the random sample of
300 survey recipients to the overall study cohort using independent sample t tests and chi-square
tests. Demographic and clinical characteristics of survey responders and non-responders were
similarly compared. Following the definitions established by the American Association for Public
Opinion Research,44 the authors calculated the survey cooperation rate as the percent of completed
surveys (COOP1) and the percent of completed and partially completed surveys (COOP2, or
adjusted response rate) divided by the total number contacted (i.e., after removing 16 surveys that
were undeliverable due to inaccurate address, death, or other reasons for return-to-sender).

The percent of missing items was calculated as the sum of missing survey items divided by the
total items in the survey. Survey questions that were not completed as part of a skip pattern and
check-all-that-apply-type questions were not included in the percent missing. The percent missing
per survey page was similarly computed as the sum of missing survey items on a page divided by
the total items on that page for each respondent, excluding check-all-that-apply and questions that
were part of a skip pattern. A missing PCS or MCS scale occurred if the pattern of missing items
did not allow imputation of scale scores.25 The Health Care Climate Scale was computed as the
sum of the 10 climate items, with at least 7 items needed to receive a score.40 The AUDIT-C,
patient satisfaction, and PACIC scales were computed as the sum of all available scale items.

The percent of missing items and scales by survey length, and differences in mean scale scores
across the three survey length groups were compared using analysis of variance (ANOVA). Internal
consistency reliability was reported by computing standardized Cronbach alpha coefficients for
each scale, and Pearson correlations among scales were also computed to determine whether
survey length-related response biases had any effect on the relationships among the measures. All
data analysis was generated using SAS software, Version 9.3.

Results

The initial survey mailing resulted in 56 respondents, with an additional 14 after the second
mailing and 9 after the third mailing. The overall cooperation rate, including only complete surveys
in the numerator (COOP1), was 11% (30/284) and the cooperation rate including both complete
and partially completed surveys was 28% (79/284). The eligible target population was aged 53.8 ±
14.8 years, 93% male, and 89% white. The 300 individuals randomly selected to receive a survey
were slightly less likely to be white (85 vs 90%; p = .06), were younger (50 vs 55 years old;
p G .0001), and had a lower prevalence of treatment for a psychotic diagnosis (9 vs 13%; p = .03)
(Table 2).

Compared to the 221 non-respondents, survey responders (n = 79) were more likely to be white
(95 vs 82%; p = .02) and were older (56 vs 48 years old; p G .0001), but did not differ on other
demographics. Veterans with treatment for psychosis were also somewhat under-represented
among responders compared to non-responders (4 vs 10%, p = .07), but there were no other
significant differences with respect to diagnosis (Table 2). Among the 79 responders, there were no
differences in demographic characteristics by survey length.

Response rate did not differ by survey length: lean = 26% (26/100); medium = 25% (25/100);
and maximum = 28% (28/100). The average percent of missing items also did not differ (overall
ANOVA, p = .13). However, the maximum battery had a trend toward more missing items (10.5%)
than the lean (4.8%) and medium (5.8%) batteries (p = .06). The percent of missing items across
the survey did not differ by history of acute or long-term mental health hospitalizations, or by
number of diagnoses.

Among the scales present in all three survey lengths, we found no statistically significant
differences among the percent missing by survey length (overall ANOVA results: PCS, p = .41;
MCS, p = .51; PACIC, p = .55). Mean scores on the PCS, MCS, and PACIC were likewise not
significantly different across survey length. Among scales present in both the medium and
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maximum batteries, there were no significant differences in the mean scores by survey length;
however, the percent missing on the AUDIT-C was 14% among the maximum battery and 0%
among the medium battery (p = .05). There were no differences by survey length in the percent
missing among the Patient Satisfaction Index (p = .35) or Health Care Climate Scale (p = .37).

Scale internal consistency reliabilities generally exceeded guidelines for adequacy of group
comparisons, were comparable to those observed in more general population samples, and were
generally consistent across survey lengths (Table 3). However, the MCS and PCS subscales of the
VR-12 were exceptions, with observed alpha coefficients lower than previously published

Table 2
Comparisons among population subgroups

Total
population
(n = 1852)

Subsample
mailed
survey
(n = 300)

Subsample
not mailed
survey
(n = 1552)

Survey
responders
(n = 79)

Survey

non-responders
(n = 221)

Age (mean ± sd.) 53.8 ± 14.8 50.3 ± 14.1** 54.5 ± 14.9** 55.8 ± 11.5** 48.4 ± 14.4**
Sex (% male) 93% 55%** 100%** 58% 54%
Race (% white) 89% 85%* 90%* 95%** 82%**
Diagnoses
(past year;
mean ± sd.)

2.0 ± 1.1 2.1 ± 1.1 2.0 ± 1.1 2.1 ± 1.1 2.0 ± 1.1

Anxiety disorder
(other than
post-traumatic
stress disorder)

37% 41% 37% 42% 41%

Post-traumatic
stress disorder

58% 56% 59% 58% 56%

Traumatic brain
injury

2% 2% 3% 3% 1%

Depression 36% 39% 36% 43% 38%
Bipolar 17% 20%* 16%* 23% 19%
Psychosis 12% 9%** 13%** 4%* 10%*
Substance use
disorder

41% 38% 42% 37% 38%

Hospitalization
(past year)

Acute mental
health

14% 12% 14% 11% 12%

Long-term mental
health

2% 3% 2% 5% 2%

PCS (mean ± sd.) 38.4 ± 11.8
MCS (mean ± sd.) 36.9 ± 12.5
PACIC (mean ±
sd.)

21.4 ± 7.0

*p G .10
**p G .05
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estimates, which were reported as .95 and .96, respectively, for the Veterans SF-36.45 Kazis et al.
also performed Cronbach alpha testing on the four VR-12 subscales, which ranged from .88 to
.96.46 The authors also found differences in Cronbach alpha across survey lengths, with the largest
difference in internal consistency reliability observed on the PCS: the medium length survey had an
alpha of .73 compared to .31 on the lean survey.

The average percent of missing items by survey page differed among survey lengths (Fig. 1).
Respondents did not show the expected pattern of survey fatigue, which would predict a greater
percentage of missing items toward the end of the survey. In fact, respondents to the maximum
battery had a higher percentage of missing items among the first four pages of the survey compared
to latter pages. However, there appeared to be relatively higher rates of missing data on pages 7,
10, and 15. This was associated with small number of items (pages 7 and 15 contained only one
and two items, respectively). Page 10 contained items on alcohol use, endorsement of which may
have been impacted by social desirability (skipping these items rather than endorsing them). In
support of this, on page 10, the AUDIT-C item which asks how often the respondent had six or
more drinks on one occasion had the highest percent missing among the maximum survey
respondents (39%); the percent missing on this question among the medium length survey
respondents was 20%.

Discussion

This study explored response rates and data quality for a mail survey in a population of
individuals receiving treatment in a general mental health clinic at a large VA Medical Center.
Individuals were randomly assigned to receive one of three surveys of varying length.

There are four important findings from this study. First, the cooperation rate of 28% was
relatively low, but comparable to results from other surveys of similar populations. For example,
the Survey of Healthcare Experience of Patients (SHEP) is a patient-based family of assessments of
healthcare satisfaction conducted by the VA.47 The SHEP inpatient survey sample includes
veterans discharged from acute care during the previous 6 months. The most recent response rate
obtained among the psychiatry inpatients was 20.5%.48 A recent survey on mental and physical
health status following return from deployment to Iraq or Afghanistan received a response from
33% of eligible participants.49 A response rate of only 16.5% was obtained in a survey mailed to
consumers in an outpatient public mental health system.50 A large national survey among a
community sample of elderly, ill patients received a response rate of 25%.51 Response rates to
email surveys have also declined since the late 1980s and analysis of studies that have used both
mail and e-mail finds that e-mail does not consistently outperform mailed surveys with respect to
survey response rates.52 In light of the declining response rates among both mail and e-mail survey
methods,12, 52 our response rate may actually be relatively favorable news.

Table 3
Cronbach alphas by survey length

Lean Medium Maximum Reference

PCS .31 .73 .33 .96*
MCS .47 .45 .40 .95*
PACIC .89 .95 .91 .96
Patient Satisfaction Index .85 .95 .90
Health Care Climate Questionnaire .95 .97 .94

*References alphas are for the PCS and MCS for the Veterans SF-36
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It is notable, however, that several characteristics identify subpopulations that may be at risk for
under-representation with mail survey methodologies. Specifically, younger individuals (who may
prefer electronic methods), non-white individuals, and those with psychotic diagnoses were under-
represented in the responder sample compared to the underlying population. Notably, indices of
severity, such as the number of diagnoses or recent hospitalization, did not predict non-response,
nor did substance use disorders.

Second, the cooperation rate did not differ by survey length. This suggests that the willingness of
individuals being treated for mental health conditions to participate in a survey is relatively
insensitive to survey length, at least up to 127 items. Thus, researchers and administrators can, with
judicious choice, assess several domains of interest using moderate-length instruments in the same
survey.

Third, overall, the percent of missing items was quite low, although somewhat higher in the
maximum survey. The pattern suggests that there may be some drop-off as survey length
increases. However, page-by-page analysis did not indicate that the percent missing simply
increased toward the end of longer surveys as might be expected. Rather, the authors observed
relatively more missing items earlier in the longer survey. The reason for this is not clear, but may
be due to front end skipping to decrease fatigue in anticipation of the overall length of the survey
in hand.

Another possible factor to explain the pattern of missing items may be respondent reluctance to
respond to items subject to social desirability bias.14 Among the pages with the highest percent of
missing items were questions on page 10, which included the AUDIT-C for characterizing alcohol
misuse. In fact, the AUDIT-C item on how often the respondent had six or more drinks on one
occasion had the highest percent missing among all survey items. Thus, the pattern of missingness
in the current survey may be related to the placement of perceived sensitive items.

Figure 1
The average percent of missing items by survey page
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Finally, internal consistency reliability of the scales was variable in this population, but
generally exceeded guidelines for adequacy of group comparisons. Additionally, coefficient
alphas were, for the most part, independent of survey length, indicating that most instruments
behaved well independent of overall survey length. However, the exception to this pattern was the
VR-12, which demonstrated below-criterion reliability. No immediate explanation for this pattern
for this measure is evident. While this may be a product of chance in the context of multiple
analyses, the authors returned to the hardcopy survey to explore potential reasons. The authors
noted that the physical layout dictated by the VR-12 required numbered items with letter-
designated sub-items, as well as changes in anchor characteristics among items (e.g., 1–5 or 1–6
for some, − 2 to + 2 for others). In contrast, the other instruments maintained consistent response
anchors throughout. The added complexity of the VR-12 may have taxed the cognitive skills of
individuals more burdened with mental health symptoms. The efforts of the NIH PROMIS
(Patient-Reported Outcomes Measurement Information System) program may provide a viable
alternative for measuring overall physical and mental health status in a more simplified format.
This program, an NIH-wide initiative, seeks to develop, test, and disseminate simple condition-
specific and cross-condition measures of symptom status, function, and quality of life based on
patient experience.53

There are several limitations in interpreting these results. First, the data were collected from a
single site of a large, publically funded healthcare system, and results may differ in populations
treated in other systems. Second, although the authors oversampled women (42% of responders),
all respondents were veterans and somewhat more likely to be white, older, and not afflicted with
psychotic disorders. Third, the authors purposely utilized a paper-and-pencil mode of administra-
tion in view of concerns that individuals treated for mental health conditions may be less likely to
respond to web-based surveys; clearly, patient participation and instrument performance may differ
with computer-based administration, particularly if item response theory approaches can shorten
the instruments without loss of information. Fourth, the sample size of the survey was small, and
the power to detect differences by survey length was low. Finally, given the cross-sectional nature
of the study, it was not within the scope of the present work to assess the impact of mental health
conditions on other aspects of the quality of survey-based data, such as attrition in a longitudinal
study.

Overall, though, it is a strength of the study that this sample included a wide variety of
individuals with serious mental health conditions, including psychotic disorders, bipolar disorder,
and even a small number with traumatic brain injury, with a mean of two active mental health
diagnoses. Thus, survey resilience was tested in a more heterogeneous and ill population than one
would expect to see in, e.g., a primary care population.

In conclusion, the results from this study are reassuring in demonstrating that individuals in
treatment for mental health conditions who respond to surveys using standard clinically
relevant self-report instruments can provide good-quality data in terms of relatively little
missing data and stable internal consistency reliability for individual scales. However, results
also point to certain challenges that administrators and researchers will want to be cognizant of
in planning survey assessments of this population. For instance, certain subpopulations may be
at risk for under-representation, such as those with psychosis. Additionally, surveys would do
best to avoid instruments that utilize a cognitively complex layout, such as the VR-12. The
results from this study can serve as the groundwork for future work including the exploration
of the impact of mental health conditions on participation, attrition, and data quality in
longitudinal studies.

Nonetheless, administrators and researchers can utilize survey approaches in this population with
cautious confidence that data quality will be acceptable—although some subpopulations may be
under-represented and those scales whose formatting demands the most cognitive effort (e.g., the
VR-12) may be vulnerable to variations in performance.
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Implications for Behavioral Health

Individuals with severe mental health conditions can be reached by mail-out survey and can
provide data comparable, with caveats, to that expected from other groups. This is critical as the
authors see the continued growth of patient-centered medical homes54 and accountable care
organizations7 which are responsible for providing quality care to defined populations. The
challenge is to ensure that the voice of such individuals is adequately heard in population- and
panel-based assessments of patient-reported outcomes and satisfaction. This methodological report
provides guidance to administrators and researchers who work with survey methodology to reach
such vulnerable populations.
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