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Abstract

Surveys of underserved patient populations are needed to guide quality improvement efforts but 

are challenging to implement. The goal of this study was to describe recruitment and response to a 

national survey of Veterans with homeless experience (VHE).

We randomly selected 14,340 potential participants from 26 U.S. Department of Veterans Affairs 

(VA) facilities. A survey contract organization verified/updated addresses from VA administrative 

data with a commercial address database, then attempted to recruit VHE through 4 mailings, 

telephone follow-up, and a $10 incentive. We used mixed-effects logistic regressions to test for 

differences in survey response by patient characteristics.

The response rate was 40.2% (n=5,766). Addresses from VA data elicited a higher response 

rate than addresses from commercial sources (46.9% vs 31.2%, p<.001). Residential addresses 

elicited a higher response rate than business addresses (43.8% vs 26.2%, p<.001). Compared 

to non-respondents, respondents were older, less likely to have mental health, drug, or alcohol 

conditions, and had fewer VA housing and emergency service visits. Collectively, our results 

indicated a national mailed survey approach is feasible and successful for reaching VA patients 

who have recently experienced homelessness. These findings offer insight into how health systems 

can obtain perspectives of socially disadvantaged groups.
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Nearly 580,000 persons were homeless on a single night in the United States including 

over 37,000 Veterans.1 Persons who experience homelessness often have high medical, 

mental health, and social service needs and face challenges in accessing care in traditional 

outpatient settings.2–6 When persons who have experienced homelessness seek health care, 

they often report stigma, feeling unwelcome, and difficult encounters with providers and 

staff.7, 8 Designing health care services to better meet this population’s needs is challenging, 

in part, by limited integration of patients’ views into research on how health services are 

designed and delivered, with the exception of qualitative work.3, 9, 10

Health systems face barriers in engaging and recruiting participants for research studies from 

socially disadvantaged groups, including persons who have experienced homelessness. In a 

systematic review of research involving hard-to-reach populations, the most common data 

collection barrier was difficulty maintaining participant contact due to frequent changes 

in telephone numbers and addresses.11 Patient satisfaction surveys carried out at the 

site of care risk bias in a positive direction, since satisfied patients tend to return.12 

Persons experiencing homelessness present additional challenges due to the episodic nature 

of homelessness itself.13 Methodologies for reaching a homeless-experienced population 

can be resource intensive (e.g., requiring flexibility on locations/times of in-person data 

collection, tracking protocols, staff training, coordination with community agencies).11 This 

encourages geographically confined studies14,15 often with smaller convenience samples. 

Indeed, the last national population-based survey of health among people experiencing 

homelessness took place in 1996.16–19

The U.S. Department of Veterans Affairs (VA) is uniquely situated to test strategies to 

reach homeless-experienced populations. It is the largest provider of health services for 

homeless-experienced individuals in the U.S.,20 and an early adopter of electronic health 

records that facilitate health services research.21 In addition, the VA nationally implemented 

a policy to confirm or update contact information at VA appointments,22 and is committed 

to enhancing Veterans’ experiences with care.23–25 For instance, the VA uses a mailed 

Survey of Healthcare Experiences of Patients (SHEP), based on the Consumer Assessment 

of Healthcare Providers and Systems, to track facility performance on patient experience.26 

The SHEP methodology involves one pre-notification, one survey packet, and one reminder, 

with no incentives or telephone follow-up. The SHEP response rate among Veterans 

with homeless experience (22%) falls well below that of Veterans without a history of 

homelessness (38%).27 The magnitude of improvement achievable with more intensive 

recruitment approaches, including tracking and updating contact information, offering 

incentives, and conducting telephone-based follow-up (>90% of individuals experiencing 

homelessness report having mobile phones28, 29), has not been assessed with a homeless-

experienced population.
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Improving methodologies to reach residentially unstable patients is crucial to improving the 

responsiveness of health systems to the values, preferences, and experiences of vulnerable 

populations. In this study, we sought to recruit a national sample of Veterans with homeless 

experience (VHE) to participate in a survey regarding their primary care experience. The 

goal of this study is to describe: 1) recruitment methods; 2) availability and types of 

address information from VA administrative records and commercial software; 3) survey 

response rates achieved in relation to different address characteristics; and 4) patient 

characteristics associated with survey response. We then discuss strategies that could 

increase representation of hard-to-reach populations in future health systems research. 

Results on primary care experiences have been published elsewhere.30–32

METHODS

The Primary Care Quality and Homeless Service Tailoring (PCQ-HOST) study was 

designed to examine aspects of primary care service aimed at optimizing care experiences 

for VHE. In 2012, some VA facilities began to offer tailored primary care for VHE,33 

called Homeless-Patient Aligned Care Teams (H-PACTS). The H-PACTS offer smaller 

panels, street and shelter outreach, dedicated staff, tangible need support, and greater 

linkages to social services compared to regular VA primary care teams (here, “Mainstream”) 

which also serve VHE.34 An opportunity to compare patient experiences between H-PACT 

and Mainstream care arose because many VHE utilize Mainstream care even when an 

H-PACT has been established in the same VA facility. We invited VHE from H-PACTs 

and Mainstream care to complete a validated 33-item primary care experience instrument.35 

The survey also assessed predisposing, enabling/impeding, and need factors outlined in the 

Behavioral Model for Vulnerable Populations.36 In total, the 11-page survey had 81 items 

and took an estimated 25–30 minutes to complete on paper.37

We contracted a professional survey organization to survey VHE. Additional information 

on the contracting process and contracted activities are available in the Digital Supplement. 

The VA Central Institutional Review Board and VA Research and Development committees 

at the investigators’ four institutions approved the protocol. See the Digital Supplement for 

more details on Institutional Review Board and Information Security considerations for VA 

contracting.

Survey sampling.

Study sites.—We used VA administrative records to identify facilities with the largest 

H-PACTs in 2017. Of the 28 facilities identified, 26 had H-PACTs open during study 

recruitment (March 1, 2018 through October 1, 2018) and respondents were randomly 

selected from these facilities.

Sampling frame.—Figure 1 depicts inclusion and exclusion criteria for the sampling 

frame. We used VA electronic records to identify a sample of Veterans with evidence 

of homelessness and primary care use from an H-PACT or Mainstream primary care 

team at a study site. Veterans qualified as having had homeless experience if, in the 30 

months preceding November 15, 2017, they had at least one International Classification 

of Disease (ICD) diagnostic code for housing instability or homelessness, or one use of 
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a VA Homeless Program service (Appendix A). This definition aligns with prior research 

identifying homelessness in VA records.38, 39 We defined VHE as being engaged in primary 

care if they had ≥2 primary care visits at the same VA facility in the 24 months preceding 

November 15, 2017. Next, we queried a VA primary care assignment database to determine 

if VHE received their primary care in an H-PACT or Mainstream primary care team.

Sample selection.—Because some VA facilities implemented multiple H-PACTs, the 

final sample consisted of 29 H-PACTs at 26 VA facilities. One of the 29 H-PACTs was much 

larger than the others. To avoid overrepresentation of this larger H-PACT, we selected all 

eligible patients from the 28 smaller H-PACTs and then selected a random subsample of 

1,000 patients from the larger H-PACT.

Mainstream patients at each facility were generally sampled in a 1:2 ratio with H-PACT 

patients at the same facility. This ratio was chosen to offer adequate power for two distinct 

goals (a) comparing H-PACT to Mainstream (Aim 1 of the proposed study), and (b) 

analyzing variations among 29 H-PACTs that differed in multiple aspects of service design 

(Aim 2). In facilities with the smallest H-PACTs (<150 VHE per site), the sampling ratio of 

Mainstream: H-PACT patients was increased to ensure adequate recruitment of Mainstream 

patients (n ≥ 60) at that facility. If the H-PACT was located in a community-based outpatient 

clinic, only Mainstream patients at the same community-based location were randomly 

sampled. Similarly, if the H-PACT was in a major VA medical facility, only Mainstream 

patients at that facility were randomly sampled. In total, 14,656 VHE were selected for 

recruitment.

Exclusion criteria.—Similar to SHEPs methodology 27, we excluded VHE who died 

before surveys were mailed (n=294, 2%) as well as those with no address or telephone 

information (n=22, <.02%). Thus, 14,340 VHE were considered eligible for potential 

participation and served as the denominator for computing response rates.

Recruitment.

Address Verification, Updating, and Origin Classification.—By policy, VA health 

staff update contact information at each VA appointment.22 For this study, a contracted 

professional survey organization, Strategic Research Group (SRG), submitted names, 

addresses and telephone numbers from VA records to a commercial address verification 

service, MelissaData, prior to each survey mailing. MelissaData (a) helped to standardize 

VA-provided addresses for United States Postal Service (USPS) formatting, (b) coded 

addresses as residential, business, or unknown, and (c) identified addresses that were 

different from the VA-provided address. SRG also utilized other sources to update addresses 

including informants and, rarely, online searches. As described below, the study process 

allowed for multiple sequential and iterative address updates based on new information (see 

Digital Supplement for even greater detail). We used the address associated with the final 

recruitment contact attempt (e.g, Final Address) for comparing response rates of six types 

of address origins: 1) VA Address, 2) MelissaData Address, 3) MelissaData Address 
Changed Back to VA address, 4) Online Search Address, 5) Informant Address, 6) No 
Valid Address.
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Due to the VA policy of updating contact information at each appointment,22 the VA-

identified address (VA Address) was presumed to be the most recent and best address 

unless one of the following specific situations occurred. When there was a difference 

between the VA address and the address identified by MelissaData, SRG conducted 

a professional assessment to determine the likely validity of the MelissaData-provided 

address (MelissaData Address) relative to the VA address. For example, if the MelissaData-

provided address was in the same state as the patient’s VA facility for care, while the 

VA-provided address was not, then the MelissaData-provided address was utilized on the 

first attempt.

Anytime a mailing yielded returned mail (i.e. “Return to Sender”, “Addressee not at 

address”), SRG attempted to identify an additional address for subsequent mailings. For 

instance, if a VA Address resulted in returned mail, then the MelissaData Address was 

utilized next. Alternatively, if the MelissaData Addresses resulted in returned mail, then a 

VA address was attempted (MelissaData Address Changed Back to VA address). If the 

address(es) available from both VA and MelissaData resulted in returned mail, then SRG 

conducted an online search of White Pages Premium, and rarely, Google (Online Search 
Address). If the potential participant did not respond to any mailing, then SRG attempted to 

contact the VHE by telephone.

Aside from returned mail, the other impetus for an address to be updated was if an 

informant provided an alternate address (Informant Address). Usually, the informant was 

the Veteran who, reached by telephone, provided a more accurate or convenient address. 

Other informant updates were rare but included: (1) Veteran called SRG after receiving 

the initial notice to request that survey materials be mailed to a more convenient address 

(n=21); (2) unidentified informant called to provide a different mailing address (n=3); (3) 

USPS designated a forwarding address when mail was returned (n=4). If SRG could not 

identify another address after a returned mailing, they advanced to telephone follow-up. If 

the Veteran could not be reached by address or phone (no mailing address and disconnected 

phone / call attempts exhausted), then SRG ceased recruitment (No Valid Address).

Mail and telephone contact.—Recruitment occurred in four waves, approximately every 

5–6 weeks between March and August of 2018. Recruitment closed on October 1, 2018. 

Recruitment in waves permitted termination of recruitment once the target number of 

respondents was achieved, without committing to costs for surveys exceeding the number 

required. Each wave included: a prenotification letter (and contact information to opt out 

of further recruitment); a survey packet with a $1 pre-incentive sent 10 days later; a 

reminder post-card one week later; and a second full survey packet one week after the 

reminder (where necessary). After two more weeks, SRG telephoned non-respondents with 

the option to complete the survey by phone or to have a ‘replacement’ survey packet 

mailed, including to a different address. See Digital Supplement for examples of all 

mailed survey-related materials. SRG telephoned VHE up to five times and left up to 

two voicemails over a four-week window. We chose to include telephone follow-up for 

VHE because prior reports found that 90% of VHE own a telephone and are accessible for 

health-related communications29 and 98% of our sample had a telephone number available 

in VA administrative records.
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In waves 3 and 4, the second survey packet was mailed two weeks after the post-card 

reminder instead of one to allow more time for non-deliverable mail returns, address look-

up, and telephone contact. In all waves, the letter, survey packet, and postcard reminder 

mailings included contact information for SRG, the IRB, and the principal investigator. 

Veterans who completed the survey were mailed a thank-you letter with a $10 prepaid VISA 

card.

Study variables.

Survey response.—We calculated survey response as the percentage of potentially 

eligible Veterans in the sampling frame who completed the survey.40 Veterans with address 

or telephone information at time of recruitment were considered potentially eligible, even 

if that contact information was later determined to be invalid (e.g., non-deliverable mail, 

disconnected telephone number).

Residential/Business Classification.—MelissaData classified addresses as residential, 

business, or unknown address types. To determine if business addresses were likely to 

be residences where VHEs could receive mail (e.g., shelter, hotel, etc), SRG conducted a 

manual review of 100 randomly selected addresses.

Veteran characteristics.—We extracted sociodemographic characteristics of survey 

respondents and non-respondents from VA administrative records based on a 24-month 

lookback from November 15, 2017. We chose predisposing, enabling/impeding, and 

need factors that could be encompassed by the Andersen-Gelberg Behavioral Model for 

Vulnerable Populations,36 and other characteristics associated with survey response rates in 

other studies.41–43 Predisposing characteristics included age, gender, race, and marital status. 

Enabling/impeding characteristics included low income. We configured this as a 3-level 

variable based on <50% of the federal poverty standard for an individual in 2015 (<$5,885), 

between 50% and 100% of the federal poverty standard ($5,885-$11,770) and above that 

standard.44 Need characteristics included the medical and mental conditions counted by 

Elixhauser, using both ICD-9-CM and ICD-10-CM systems.45 To that we added diagnostic 

codes for traumatic brain injury, injury from extreme hot or cold, and post-traumatic stress 

disorder. Because Veterans who are highly engaged with VA health services might be more 

willing than those with lower engagement to participate in an assessment of VA services, 

we quantified VA service use in the 24 months prior to recruitment. Specifically, the number 

of health care visits (primary care and emergency department; inpatient hospitalizations) 

were grouped into high and low categories after assessing the distribution: persons in the 

top third of primary care use (>5 visits in 24 months); persons in the top 10% of emergency 

department use (>8 visits in 24 months); and persons with more than one hospitalization. 

We also created indicators for use of VA social service programs which are specifically for 

Veterans who are homeless or unstably housed (appendix A).

Analysis.

We conducted two primary analyses. In the first analysis, we calculated response rates 

in relation to the address origin and residential/business classification. In the second, we 

characterized response rates in relation to Veteran characteristics determined from VA 
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administrative health records. We used mixed effects logistic regression models to test for 

bivariate associations of address origin, residential or business classification, and Veteran 

characteristics with survey response. To account for the stratified random sampling design, 

the models included a random effect for site (n=26) and a fixed effect for clinic type 

(H-PACT vs Mainstream). For characteristics with multiple categories (e.g., race/ethnicity), 

we report the p-value from a Wald joint test of significance. Variables that were statistically 

associated with survey response at p<0.01 in the bivariate analyses were included in a 

multivariable model to describe those characteristics independently associated with survey 

response, with similar adjustments for study design.

RESULTS

Survey Response.

Of the 14,340 VHE chosen for potential participation, 5,766 (40.2%) completed the survey. 

The four sequential waves of recruitment yielded response rates of 42.6%, 39.1%, 39.7%, 

and 39.4%, respectively. There were 689 VHE (4.8%) who refused or opted out (Figure 

1). A small percentage of VHE (4.3%, n=615) had non-viable contact information (e.g., non-

deliverable mail coupled with disconnected telephone number), while 7,270 (49.6%) had 

contact information but did not respond to contact attempts before the end of recruitment 

(Figure 1). Among respondents, 5,337 (92.6%) completed the survey by mail and 429 

(7.4%) by telephone. Based on direct contract cost, each completed survey cost $92 

including labor, materials, printing, mailing, and incentives (See Digital Supplement for 

additional commentary on contracting cost and justification).

Completeness of VA Address Records.

For the initial recruitment mailing, 12,635 (88.1%) surveys were sent to an address obtained 

from VA administrative records. However, 8,577 (67.8%) of these addresses needed to be 

cleaned, formatted or appended to meet the USPS standards. Another 1,557 (10.9%) surveys 

were sent to an address obtained from MelissaData because professional review suggested 

the alternate address was more likely to be valid than the VA-provided address. Finally, 148 

(1.0%) VHE had initial recruitment attempted by phone only, due to lack of viable address 

information in either VA administrative records or MelissaData search results.

Final Mailing Attempts.

The study process allowed for multiple sequential and iterative address updates based on 

returned mail or informant updates throughout recruitment. Of the final mailing attempts, 

10,651 (74.3%) were VA Addresses, 953 (6.7%) were MelissaData addresses, and 229 

(1.6%) were MelissaData Addresses Changed Back to VA addresses. Another 746 (5.2%) 

final mailing attempts were to addresses obtained from Online Searches and 820 (5.7%) 

were obtained from Informants. There were 941 (6.6%) VHE with No Valid Address where 

all mailings resulted in returned mail and the Veteran was never reached by phone (phone 

disconnected or all call attempts exhausted).

deRussy et al. Page 7

J Soc Distress Homeless. Author manuscript; available in PMC 2024 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Response Rate by Final Mailing Address.

Response rates differed according to the final mailing address (p <.001; Table 1) with the 

highest response rate obtained for VA addresses. The response rate for Veterans in this group 

was 46.9%. Similarly, a response rate of 44.8% was obtained for Veterans with an Informant 

Address. The response rate was somewhat lower for Veterans with MelissaData addresses 

(31.4%) and MelissaData Addresses Changed Back to VA addresses (21%). Veterans with 

an Online Search addresses had a lower response rate (7.6%). Veterans with No Valid 

Address had a response rate of 0%.

Response Rate by Residential/Business Address Type.

Of the final mailing addresses, 10,553 (73.6%) were classified as residential, 1,686 (11.7%) 

as business, and 2,101 (14.7%) as unknown. Of 100 business addresses randomly selected 

for manual review, 83% were potential residences or service providers for populations 

experiencing homelessness (e.g., shelters, assisted living facilities, VA residential program, 

hotels). Survey response rate varied based on address type: 43.8%, 26.2%, and 33.4% for 

residential, business, and unknown addresses, respectively (p <.001; Table 2).

Veteran Characteristics Associated with Survey Response.

Similar to the general population of individuals who have experienced homelessness, the 

overall sample of VEH was predominantly male (91.8%), over age 50 (69.4%), unmarried 

(84.6%), and had low income (64.4% living below the Federal Poverty Line) (Table 3). Over 

80% of VHE had at least one diagnosed mental health or substance use related disorder with 

an average of 10.9 primary care visits (SD 9.7), 3.1 emergency department visits (SD 5.4), 

and 0.96 hospitalizations (SD 2.2), all in the prior 24 months; the majority of VHE (86.7%) 

had received at least one VA social service for homeless Veterans in the prior 30 months.

Several patient characteristics were associated with survey response (Table 3). For instance, 

we found relatively higher response rates for VHE receiving Mainstream primary care 

(versus the tailored H-PACT), those ages 66 or older, and females. Survey response rates 

were somewhat lower for VHE with documented diagnoses of post-traumatic stress disorder, 

psychotic disorders, and drug or alcohol use disorders. Survey response rates were higher 

among VHE with greater numbers of primary care visits, and lower among VHE with 

greater use of VA social services and emergency department visits. All of these comparisons 

were statistically significant at p<.01.

Most associations between patient characteristics and survey response remained statistically 

significant when tested simultaneously in a multivariable model (Table 4). For example, the 

odds of survey response were greater for VHEs receiving Mainstream primary care (versus 

the tailored H-PACT), those age 66 and older, and female VHE. In addition, the odds of 

survey response were higher for VHEs receiving more primary care visits, and lower for 

VHEs using VA social services, those with frequent ED visits, and those with diagnoses of 

psychotic disorders or drug use disorder.
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DISCUSSION

Successful efforts to solicit the views of residentially unstable patients could help to 

improve the responsiveness of health systems to their values, preferences, and experiences. 

This study shows how large-scale efforts to include homeless-experienced patients in 

health services research can succeed. The findings challenge conventional wisdom that 

recruiting homeless-experienced patients by mail or telephone is impossible due to 

frequently changing contact information. Our efforts to survey a homeless-experienced 

patient population achieved a 40.2% response rate, roughly double the rate typically 

achieved in this population with the VA’s standard patient experience methodology (e.g., 

SHEP survey)27 and on par or better than response rates reported among general outpatients 

in VA and non-VA settings.46 Thus, health care systems that wish to include perspectives of 

their patients who may be homeless-experienced, unstably housed, or otherwise have high 

residential mobility (lower-income, renters, younger families47) could, if they wish, take 

additional steps to use data they currently have in their information systems to reach these 

patients for health services research.

Data that are regularly collected in VA Health Operations do represent an asset to this 

survey and may not be equivalently available in other health systems. For instance, VA 

staff confirm/update contact information at each appointment,22 which resulted in an address 

database with high agreement (88.2%) when compared to commercial address verification. 

However, this administratively-collected address database does not automatically assure high 

response rates, as is evident in the 23% response rate to VA’s standard SHEP survey of a 

similar homeless patient population.27 Our study’s 40.2% response rate may in part reflect 

the additional address confirmation steps we used when compared to SHEP’s methodology. 

Specifically, we iteratively updated contact information by: using a commercial address 

database; tracking returned mail; and integrating informant-provided information. Other 

methodological decisions that likely contributed to the survey response include our use of 

participant incentives and telephone follow-up, two techniques common to smaller research 

studies but not to larger-scale consumer feedback methods such as the SHEP.27

Our recruitment methodologies incurred additional monetary burdens with each completed 

survey costing $92 based on direct contractual cost. Our contracting costs included not 

just materials, postage and handling costs, and incentives costs, but also salary costs for 

staffing effort for address updating and verification, staffing effort for robust telephone 

follow-up, and staffing effort for senior researchers and project management. Prior research 

on survey costs typically do not include staff salary as part of costs per completed 

survey which makes cost comparisons difficult. However, one Australian study,48 did 

included some staff salary as part of cost estimates. That study reported $26 in 2018 US 

dollars ($22.93 2011-Australian dollars) per completed survey for a mailed survey with 

no follow-up attempt (response rate of 7.5%) and $62 in 2018- US dollars ($53.84 2011- 

Australian dollars) per completed survey for a personalized telephone survey (response rate 

of 30.2%). The response rates achieved would be unacceptably low for health services 

research.49 Whether healthcare systems are willing to spend additional costs on recruitment 

strategies to reach patients with changing contact information is unknown. However, we 

suggest such additional efforts are necessary to reach vulnerable populations with frequently 
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changing contact information and other social determinants of poor health. The rationale for 

including patients from historically marginalized groups is that their insights will help health 

systems promote and improve health equity. An important avenue for future research is to 

estimate costs associated with specific recruitment processes to optimize the value of patient 

experience surveys in relation to survey response.

These findings have implications for future studies aimed at including vulnerable 

populations with unstable housing. First, we retained business addresses in the initial 

sampling frame. Our analysis of business addresses and observation of relatively poor 

response rate for this group may signal a transient subpopulation residing in motels, shelters, 

etc. More expeditious recruitment methods may be necessary to contact these individuals 

who are in highly transient situations, such as shelters or motels. When a business address 

is discovered, it may be helpful to accelerate follow-up efforts, or to immediately switch 

from mailed recruitment to phone-based recruitment. Second, our finding of lower survey 

response among Veterans empaneled in VA’s H-PACT or recently using VA homeless 

services likely does reflect the enduring challenge of recruiting patients with the greatest 

social vulnerability and greater housing instability. Researchers wishing to include VHE in 

health systems research may need to oversample those with traditionally lower response 

rate - those who are younger, have a medical history indicating substance use disorder 

and serious mental illness, and those with frequent use of social services and lower 

engagement in primary care. Applying these sampling modifications as well as above-

mentioned modifications to traditional survey methodology could improve representation of 

hard-to-reach groups.

Traditional survey methodology has evolved in recent years towards greater inclusion 

of internet-based approaches for recruitment and survey completion. Our study did not 

test that approach. However, we recently documented lower uptake of VA’s internet-

based health messaging system by members of this particular survey sample who were 

older, African-American and had addiction problems.50 For this reason we caution that 

internet-based survey methods could decrease the representation of populations like VHEs. 

Further research is needed to assess the impact and feasibility of e-mail and web-based 

methodologies for homeless experienced and other vulnerable populations.

This study has limitations and strengths. Because we did not randomize Veterans to 

different methodologies for updating or not updating VA addresses, our conclusions about 

the relative benefits of strategies to verify and update addresses reflect inferences from 

observation. Second, we retained detailed information on final address records with less 

historical information on each contact attempts per VHE. This limited our ability to 

estimate cumulative response rate by total number and combinations of contact attempts 

with precision. Third, this study was entirely conducted within the Veterans Health 

Administration. Its generalizability to other health care settings is speculative. Most notably, 

the VA has a robust electronic medical record system with integrated contact information, 

social and housing program records, and medical and mental health service records, which 

are all available to researchers. And yet, our study highlights strategies that could be 

employed in other healthcare settings (e.g., address verification, repeat mailings, telephone 

follow-up, paid incentives) to include vulnerable patients in health systems research. Finally, 
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as a strength, we sought survey responses from a database of all patients, rather than just 

those approachable in the waiting room.

Despite limitations, this is a first study to report on a national mail and telephone 

survey effort to engage patients with homeless experiences in population-based health 

systems research. Improving strategies to reach residentially unstable patients is crucial to 

improving the responsiveness of health systems to the values, preferences, and experiences 

of vulnerable populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
CONSORT diagram of inclusion/exclusion criteria and survey respondents in the Primary 

Care Quality and Homeless Service Tailoring (PCQ-HOST) study. Exclusion criteria were 

applied sequentially

* Ineligible primary care locations are clinics in locations without any Homeless-Patient 

Aligned Care Teams

† No address or telephone contact information in either VA administrative records or in 

commercially-available address verification software. No attempt was made to reach these 

VHE.

‡ VHE who could not be reached by either mail (address missing/non-deliverable) or phone 

(incorrect number/disconnected)

§ Percentage is calculated based on a denominator (n=14,340) which excludes the 316 VHE 

that were determined ineligible after random sampling
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Table 1.

Survey response for the origin of address associated with the last recruitment contact attempt

Address Origin* Total 
N (col %)

Completed 
Surveys 

N
Response Rate %**

VA Address 10651 (74.2) 4995 46.9

MelissaData Address 953 (6.6) 299 31.4

MelissaData Address Changed Back to VA address 229 (1.6) 48 21.0

Online Search Address 746 (5.2) 57 7.6

Informant Address 820 (5.7) 367 44.8

No Valid Address 941 (6.6) 0 0.0

Overall 14340 5766 40.2

*
Mailings started with addresses obtained from VA records (when available), and utilized alternative addresses as needed. The various changes are 

presented sequentially (down column). Here, we present response rate for the last recruitment contact attempt. MelissaData refers to a commercial 
address software. Informant addresses involves new contact information provided by mail recipient. The address used on final attempt reflected, 
variously, professional assessment of the most credible address, failure of a previously attempted address type, and/or request from the respondent.

**
Response rate calculated as number of completed surveys divided by total sent.
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Table 2.

Survey response for the residential/business classification of addresses associated with the last recruitment 

contact attempt

Residential/Business Classification* Total
N (col %)

Completed 
Surveys 

N
Response Rate %**

Residential 10553 (73.6) 4622 43.8

Business 1686 (11.8) 442 26.2

Unknown 2101 (14.7) 702 33.4

Overall 14340 5766 40.2

*
MelissaData, a commercial address software, provided an indicator of residential or business for each address that was used for the last 

recruitment contact.

**
Response rate calculated as number of completed surveys divided by total sent.
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Table 3.

Veteran Characteristics and Survey Response

Overall Completed surveys Response rate* p-value **

N (col %) N %

Primary Care Team

 H-PACT 9095 (63.4) 3394 37.3 <.001

 Mainstream 5245 (36.6) 2372 45.2

Age

 18–49 3852 (27.6) 1074 27.2 <.001

 50–65 7746 (54.0) 3472 44.8

 66+ 2642 (18.4) 1220 46.2

Sex

 Male 13167 (91.8) 5260 40.0 .47

 Female 1173 (8.2) 506 43.0

Race

 White 5922 (41.3) 2422 40.7

 Black 6,106 (42.6) 2486 40.7 .008

 Latino 1,104 (7.7) 413 37.4

 Other 345 (2.4) 133 38.9

 Missing 863 (6.0) 312 36.2

Marital status

 Married 2097 (14.6) 890 42.4 <.001

 Divorced/separated 6936 (48.4) 2886 41.6

 Never married/other 5307 (37.0) 1990 37.5

Annual Income

 Less than $5,885 6365 (44.4) 2503 39.3

 $5,885-$11,770 2725 (19.0) 1157 42.5 .009

 More than $11,770 5250 (36.6) 2106 40.0

Elixhauser Condition Count (tertiles)

 0–2 Score 4877 (34.01) 1763 36.2

 3–4 Score 4974 (33.4) 1977 41.2 <.001

 5+ Score 4669 (32.6) 2026 434

Traumatic brain injury 501 (3.5) 178 35.5 .07

Environmental hazards 49 (0.3) 22 44.9 .40

Mental health/substance use

 PTSD 4167 (29.1) 1506 36.1 <.001

 Depression 8126 (56.7) 3236 39.8 .21

 Anxiety disorder 4028 (28.1) 1609 39.9 .12

 Psychotic disorder 1951 (13.6) 625 32.0 <.001

 Alcohol use disorder 5848 (40.8) 2258 38.6 .049

 Drug use disorder 5496 (38.3) 1999 36.4 <.001

 Any of above 11481 (80.1) 4503 38.2 <.001
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Overall Completed surveys Response rate* p-value **

N (col %) N %

Primary care visits (tertiles)

 2–5 4477 (31.2) 1497 33.4 <.001

 6–11 5152 (35.9) 2085 40.5

 12+ 4711 (32.9) 2184 46.4

Emergency department visits

 <8 / Bottom 90% 12836 (89.5) 5284 41.2 <.001

 >=8 / Top 10% 1504 (10.5) 482 32.1

Any Hospitalization 5035 (35.1) 1967 39.1 .007

Receipt of VA social services

 Health care for homeless Veterans 9920 (69.2) 3747 (37.8) 37.8 <.001

 Grant and per-diem voucher 3865 (27.0) 1324 (34.3) 34.3 <.001

 HUD-VASH 8276 (57.7) 3258 (39.4) 39.4 <.001

 Justice outreach 1381 (9.6) 471 (34.1) 34.1 <.001

Abbreviations: PTSD = post-traumatic stress disorder; H-PACT = Homeless Patient Aligned Care Team; HUD-VASH = U.S. Housing and Urban 
Development – Veterans Affairs Supportive Housing

*
Response rate calculated as number of completed surveys divided by total sent.

**
Mixed effect logistic regressions, run separately for each patient characteristic listed in the table, tested for bivariate associations of patient 

characteristics with survey response. To account for the sampling design, the models included a random effect for study site and fixed effect for 
clinic type (H-PACT vs mainstream). For patient characteristics with multiple categories (e.g., race/ethnicity), we report the p-value from a Wald 
joint test of significance.
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Table 4.

Adjusted odds of response according to Veteran characteristics

Adjusted Odds Ratio 95% Confidence Intervals p-values

Primary Care Team

 Mainstream REF - -

 H-PACT 0.82 0.76–0.89 <.001

Age

 18–49 REF - -

 50–65 1.95 1.78–2.14 <.001

 66+ 1.86 1.65–2.09 <.001

Sex

  Male REF - -

  Female 1.18 1.03–1.34 .015

Race

 White REF - -

 Black 0.98 0.91–1.07 0.68

 Latino 1.01 0.88–1.16 0.90

 Other 1.01 0.80–1.28 0.91

 Missing 0.85 0.73–0.99 0.04

Marital status

 Married REF - -

 Divorced/separated 0.96 0.87–1.07 0.47

 Never married/other 0.91 0.81–1.02 0.09

Annual Income

 Less than $5,885 REF - -

 $5,885-$11,770 1.05 0.95–1.15 0.34

 More than $11,770 0.96 0.88–1.04 0.27

Elixhauser Condition Count (tertiles)

  0–2 Score REF - -

  3–4 Score 1.21 1.11–1.33 <.001

  5+ Score 1.36 1.21–1.52 <.001

Mental health/substance use

 PTSD 0.92 0.85–1.00 0.06

  Psychotic disorder 0.71 0.64–0.80 <.001

  Drug use disorder 0.84 0.78–0.92 <.001

Primary care visits (tertiles)

  2–5 REF - -

  6–11 1.25 1.15–1.37 <.001

  12+ 1.67 1.51–1.84 <.001

Emergency department visits

  <8 / Bottom 90% REF - -

  >=8 / Top 10% 0.65 0.57–0.74 <.001
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Adjusted Odds Ratio 95% Confidence Intervals p-values

Any Hospitalization 0.87 0.79-.94 .001

Receipt of VA social services

 Health care for homeless Veterans 0.86 0.79–0.94 <.001

 Grant and per-diem voucher 0.86 0.79–0.94 0.001

 Justice outreach 0.97 0.86–1.11 0.71

Estimates obtained from multivariable mixed effect logistic regression model of survey response. Predictors included Veteran characteristics 
associated with survey response at p<0.01 in bivariate analyses (Table 3).

Abbreviations: PTSD = post-traumatic stress disorder; H-PACT = Homeless Patient Aligned Care Team; HUD-VASH = U.S. Housing and Urban 
Development – Veterans Affairs Supportive Housing
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