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Abstract

Background and Aims: Nursing home research may involve eliciting information from

managers, yet response rates for Directors of Nursing have not been recently stud-

ied. As a part of a more extensive study, we surveyed all nursing homes in three

states in 2018 and 2019, updating how to survey these leaders effectively. We focus

on response rates as a measure of non-response error and comparison of nursing

home's characteristics to their population values as a measure of representation

error.

Methods: We surveyed Directors of Nursing or their designees in nursing homes

serving adult residents with at least 30 beds in California, Massachusetts, and Ohio

(N = 2389). We collected contact information for respondents and then emailed sur-

vey invitations and links, followed by three email reminders and a paper version.

Nursing home associations in two of the states contacted their members on our

behalf. We compared the response rates across waves and states. We also compared

the characteristics of nursing homes based on whether the response was via email or

paper. In a multivariable logit regression, we used characteristics of the survey and

the nursing homes to predict whether their DON responded to the survey using

adjustments for multiple comparisons.

Results: The response rate was higher for the first wave than for the second (30% vs

20.5%). The highest response rate was in Massachusetts (31.8%), followed by Ohio

(25.8%) and California (19.5%). Nursing home characteristics did not vary by response

mode. Additionally, we did not find any statistically significant predictors of whether

a nursing home responded.

Conclusion: A single-mode survey may provide a reasonably representative sample

at the cost of sample size. With that said, however, switching modes can increase

sample size without potentially biasing the sample.
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1 | INTRODUCTION

Along with Administrators and Medical Directors, Directors of Nurs-

ing (DONs) are part of the top management team in individual nursing

homes and play a critical role in operations, resident experience, and

patient safety.1 Their most common job responsibilities include

finance, human resources, clinical, regulatory compliance, and

staffing.2 Research on nursing homes often requires learning from the

management team as they have information on the structure, func-

tioning, and culture of their nursing homes.3,4 In qualitative studies,

DONs provided more detailed information about workplace policies,

programs, and practices than executives or other managers.5,6 They

also recognized the need to invest in worker health, but viewed this

need as disconnected from the need to improve quality of care.5,6

Earlier research reported on data collection methods in nursing

homes in which researchers sought responses from both the adminis-

trator and the DON.7,8 These studies generally had response rates

over 50%. They evaluated tying incentive payments to joint response

of the DON and administrator, varying survey modes, and the number

of follow-ups needed.3,8,9 However, the most recent trials of survey

methods among Directors of Nursing were conducted several years

ago, most recently in 2009 to 2011, and covered patient safety

topics.7-9 Response rates have declined over time for other healthcare

professionals10 and may have fallen for DONs as well. While addi-

tional leadership surveys in nursing homes have been conducted since

then, most of the topics were related to patient safety. Previous

research has demonstrated an association between the salience of the

survey topic and response rates; at the outset, we did not know how

salient worker health was likely to be to participants.11 More informa-

tion is needed on how to survey DONs, particularly in the increasingly

marketized environment of U. S. nursing homes that are also facing

greater regulatory requirements, more care transitions, and higher

patient acuity.12-14 While there has been extensive work on survey

methods for physicians and executives, there is less work on estab-

lishment surveys, where the establishment is the unit of interest.15-19

The findings presented here are part of a study of DONs designed

to validate a measure of Total Worker Health, the Workplace Inte-

grated Safety, and Health (WISH) Assessment and assess the role of

working conditions in work-related injury and patient safety.20 As a

part of this more extensive study, we conducted a survey of DONs in

two randomly selected groups of nursing homes in three different

states, resulting in a complete census of nursing homes in each state

when we combine both waves. In this paper, we focus on response

rates as a measure of non-response error and comparison of nursing

home's characteristics to their population values as a measure of error

resulting from representation domain. We do not consider measure-

ment error in this study. We also describe other lessons learned from

data collection with this unique respondent population.

We use the total survey error framework (TSE) to assess the rep-

resentation of our sample of nursing homes DONs in three

U.S. states.21 Briefly, the TSE framework decomposes survey error

into several sources across two domains—(1) Representation and

(2) Measurement. Representation is decomposed into:

• Coverage error: differences in the sampling frame from its

intended target population.

• Sampling error: differences in the selected sample (ie, those invited

to take the survey) from the overall sampling frame.

• Nonresponse error: differences in the respondents from the overall

selected sample.21

Random deviations in any of the above sources will result in unbiased

estimates with increased variance (thus, poorer statistical precision or

power). In contrast, any systematic difference will result in biased

estimates.

In practice, it is often not possible to decompose error along its

theoretical sources. Rather, surveys rely on auxiliary information for

quality such as response rates and comparisons of respondent charac-

teristics, such as demographics, and population values on theoretically

relevant variables as measures of potential error or bias. For example,

a low response rate provides potential for large non-response bias.

However, recent work has found that non-response bias is not neces-

sarily correlated with response rate and should be separately investi-

gated, as we will later in this paper.22,23 Alternatively, small or

negligible differences in respondents from the target population on

auxiliary information suggests the outcome is likely not biased. Typi-

cally, observed differences between respondent and population distri-

butions on auxiliary variables are adjusted for through weighting (eg,

post-stratification). Thus, adjustment errors (eg, adjusting for irrele-

vant variables) may similarly produce error.

2 | METHODS

2.1 | Human subjects review and consent

The study was approved by the Institutional Review Board of the Har-

vard T.H. Chan School of Public Health (IRB 18-1245). Our survey

included a consent page, but signatures were not required because

the participants' primary risk was identification. The consent page

would have been the only link to their names.

2.2 | Population

We drew the population of nursing homes from Medicare's provider

files available on Nursing Home Compare in August of 2018.24 We

then excluded nursing homes with fewer than 30 beds, those that

served only pediatric patients, and those that closed between August

and the start of data collection. Risks are systematically different in

pediatric homes, and quality data are less reliable for homes with

fewer than 30 beds.25-27 We chose California, Massachusetts, and

Ohio for the study, because we were able to obtain worker's compen-

sation data (needed for another part of the project) for each state and

had a positive initial contact with at least one nursing home associa-

tion in each state. Our resources only allowed for a final sample of

500 to 600 nursing homes total.
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2.3 | Survey

We designed the survey to collect information about the work envi-

ronment in the context of validating the WISH instrument and linking

the workplace environment to worker injuries and patient safety.20

The survey took about 20 minutes to complete. After completion, we

gave respondents a $20 Amazon gift card. We increased this amount

to $25 in the second wave with the goal of increasing the

response rate.

2.4 | Data collection

There were two waves of data collection. We conducted the first

wave in the fall of 2018 (35% of the total sample). We completed the

second wave in the winter and spring of 2019. Between when we

selected the population and began the survey, 7 (1.9%), 4 (0.4%), and

10 (1.1%) nursing homes in Massachusetts, California, and Ohio,

respectively, had closed.

We attempted to collaborate with nursing home associations in

each state. In Massachusetts, a nursing home association representing

91% of Massachusetts nursing homes as members collected names

and email addresses, sent out the survey electronically, and mailed

paper copies to non-respondents for the first wave. In Ohio, we col-

laborated with a nursing home association that promoted the survey

in newsletters and in-person events. We also contacted a nursing

home association in California, but they declined to participate. The

research team directly distributed all the California and Ohio survey

materials as well as survey materials for the second wave in

Massachusetts.

2.5 | First wave

We selected a stratified (by state) simple random sample of 828 nurs-

ing homes from the list of nursing homes certified by the Centers for

Medicare and Medicaid Services.28 We called sampled nursing homes

to obtain the name and email address of the DON. If the position was

vacant, we requested contact information for someone similarly posi-

tioned (such as the Assistant DON). In late September 2018, our sur-

vey research team emailed the initial invitations and survey links for

Ohio and California. Our collaborator emailed them for Massachu-

setts. We sent email reminders to non-responders approximately

21 days after the initial invitation and conducted telephone follow-up

to ascertain whether the intended respondents received emails. We

were unable to offer to complete the survey via phone because of

funding constraints. We obtained corrected email addresses and

resent the survey invitations for any bounce-backs to the initial invita-

tions. We sent a second email reminder approximately 21 days after

the first follow-up and a final email 1 month later (January 2019). This

email modified the subject line to include the study name and omit

reference to Amazon to reduce the chance of being coded as spam.

We mailed a paper version of the survey to non-respondents in late

January, using the DON's name for each facility. The paper version

included an introductory letter, survey copy, and an addressed-

stamped return envelope. In Massachusetts' first wave, the mailing

envelope included branding from the participating nursing home asso-

ciation (the return envelope had the host institution's address). For

other states, the mailing envelope included branding for the host insti-

tution (Harvard T.H. Chan School of Public Health).

2.6 | Second wave

We included all eligible nursing homes not sampled in the first

wave in the second wave. We obtained contact information by calling

nursing homes during February 2019 and March 2019 and sent the

initial email in mid-March. We followed the same reminder process as

with the first wave except that reminders were spaced 7 to 9 days

apart. Additionally, rather than responding to bounced emails on a

rolling basis, we re-sent email invitations and links in two groups.

While both groups were sent three reminder emails, one of the groups

received the paper survey after the initial email rather than after the

third email. The second group received their final reminder in mid-

May. Survey responses were closed on June 30, 2019. Figure 1 gives

a graphical illustration of the survey timeline.

2.7 | Response rate calculations

We calculated response rates for all states and waves as the number of

respondents divided by the number of eligible nursing homes sent sur-

veys as suggested by the American Association for Public Opinion

Research.22 We excluded nursing homes that closed during the survey

administration from both the numerator or denominator as currently

operating was a determinant of eligibility. Some DONs work at multiple

facilities. We counted facilities as being non-respondents if they did not

have a response, even if their DON responded for a separate facility.

2.8 | Data analysis

For our primary analysis, we analyzed the correlates of receiving a

response to the survey after controlling for characteristics that might

have affected whether the DON responded. The outcome was a

binary variable for whether there was a response. We used a multivar-

iable logistic regression with standard errors adjusted for clustering by

DON to account for situations where a single DON worked at multi-

ple facilities. We report the results using odds ratios and simultaneous

95% Confidence Intervals (with a Bonferroni correction to obtain a

family wide error threshold of 5%). We also estimated marginal

effects–changes in the predicted probability of response as the pre-

dictors change, to provide a better sense of magnitude. Predictors

that we hypothesized could conceptually affect survey response were

included in the model. Analyses were performed using Stata, version

16.1 (Stata Corp LLC, College Station, Texas).
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2.9 | Measures

Each state had different levels of collaboration and different regula-

tions, so state indicators, [0, 1] dummy variables, were included based

on the nursing home's location. We also included wave indicators

because of differences in the survey process.

Additionally, we included variables that might be related to the

respondent's availability. Larger nursing homes are likely to have more

personnel, which could either positively or negatively affect the

amount of time a DON has available to answer a survey. Additionally,

personnel who work in for-profit chains may have to seek administra-

tive approval to fill out an organizational survey, and so may be less

likely to respond.29 To address these concerns, we control for the

number of federally certified beds and ownership status defined as

for-profit or not-for-profit (both obtained from Medicare). To control

for area characteristics that might affect the availability of the DON

and other difference between rural and urban nursing homes in the

United States,30 we used the most recent (2010) Rural-Urban Com-

muting area codes to assign each nursing home a rurality score based

on their county.31 These codes (1-10) broadly sort areas into Metro-

politan areas (1-3), Micropolitan areas (4-6), Small towns (7-9), and

Rural areas with primary flow outside a small or large urban area or

cluster (10). We classified nursing homes as being more rural if they

were not Metropolitan. Additionally, we included the Medicare

staffing rating: the number of hours worked by licensed staff (RNs,

LPNs/LVNs) each day at the nursing home per resident, adjusted for

resident needs. It is a relative ranking within each state.28 Nursing

homes with higher staffing levels per resident might have DONs with

relatively more time to respond to the survey.

We also included the quality of resident care and health inspec-

tion ratings to see if nursing homes with better quality indicators were

more likely to respond—indicating potential selection bias for quality.

The quality rating is a risk-adjusted combination of 17 different qual-

ity measures for both long-term and short-stay residents.28 The health

inspection rating is based on the scope and severity of citations iden-

tified on the most recent three inspections and those identified on

complaint or facility incident investigations over the last 3 years.28

Both ratings are relative within each state and have the following cat-

egories: much below average, below average, average, above average,

and much above average. We believe that these factors might affect

whether a DON responds to the survey because individuals in rela-

tively lower ranked facilities may be more hesitant to respond for fear

of looking bad or because their positions are more stressful because

of their relatively low ranking.

Nineteen homes were missing data for at least one of the Medi-

care measures for all of 2018 and were dropped from the analysis.

The results did not differ when these homes were excluded from the

analysis.

3 | RESULTS

3.1 | Final sample

The final denominators are shown in Figure 2. After exclusions, 1108

nursing homes remained in California, 374 nursing homes remained in

Massachusetts, and 907 nursing homes remained in Ohio. Each of the

two survey waves were random samples within each state—by

the end of the second wave every open nursing home meeting, the

inclusion criteria had been offered participation in the survey.

3.2 | Response rates

The overall response rate was 23.8% (569/2389). The following sec-

tions discussed the unadjusted and adjusted response rates based on

the categories described in the methods section.

Response Rates by State. In California, the overall response rate was

19.5%. In Massachusetts, the overall response rate was 31.8%, and in

Ohio, it was 25.8% (see Table 1). There were 63 (5.7%), 3 (0.8%), and

12 (1.3%) nursing homes in California, Massachusetts, and Ohio, respec-

tively, that refused the survey by declining to provide an email address

F IGURE 1 Survey timeline. This figure is an illustration of the survey timeline
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(not shown). We were unable to obtain some DON emails despite

repeated phone calls. These facilities only received the paper version of

the survey: 79 (7.1%) in California, 18 (4.8%) in Massachusetts, and

34 (3.7%) in Ohio. The percentage decrease in the response rate in the

second wave was similar across states, despite not partnering with the

state association in Massachusetts or Ohio for that wave. A table show-

ing the breakdown of nonresponses is in Table S1.

3.3 | Response rates by mode

Overall, 59% of responses were completed via the emailed link, and

41% were completed via paper. There were no differences in the

characteristics of those who responded to the emailed link vs the

paper survey, as shown in Table S2.

3.4 | Adjusted response rates

The estimated odds of responding to the survey are shown in

Table 2. Compared to nursing homes in California, those in

Massachusetts (OR 1.63, 95% CI [1.00, 2.66]) had higher odds of

responding, as did those in Ohio (OR 1.22, 95% CI [0.82, 1.80]). Full

estimates using marginal effects are shown in Table S3. All else

equal, DONs in Massachusetts were 9% more likely to respond to

the survey than DONs in California (95% CI [0.02, 0.15]). DONs at

for-profit nursing homes had lower odds of responding, but the OR

was not statistically significant (OR 0.78, 95% CI [0.50, 1.22]). The

numbers of beds were not statistically significantly related to

whether the DON responded to the survey, and there was no clear

pattern in the ORs. The same was also true for the quality rating

and staffing rating. DONs in non-metropolitan nursing homes had

higher odds of responding, but again, the estimate was not statisti-

cally significant (1.49, 95% CI [0.90, 2.46]). DONs in nursing homes

surveyed in the second wave had lower odds of responding than

those surveyed in the first wave (OR 0.74, 95% CI [0.52, 1.05]).

While none of the ORs for health inspection rating was statistically

significant, there was a pattern in the estimates. The marginal

effects for health inspection rating ranged from �2% (95% CI

[�0.08, 0.05]) for those rated much below average to 7% (95% CI

[�0.02, 0.15]) for those rated much above average, compared to

those rated average.

F IGURE 2 Number of nursing home included
in the survey. This figure describes the selection
process in each state. Initial lists were pulled from
Medicare's Nursing Home Compare website on
August 23, 2018. Final census numbers listed
in bold

TABLE 1 Response rates by state
and wave

State First wave Second wave Total

California 26.0% (79/304) 17.0% (137/804) 19.5% (216/1108)

Massachusetts 34.1% (84/246) 27.3% (35/128) 31.8% (119/374)

Ohio 31.3% (87/278) 23.4% (147/629) 25.8% (234/907)

WILLIAMS ET AL. 5 of 9



3.5 | Linking DONs to nursing homes

In Ohio, several DONs (16) worked at multiple nursing homes in the

same capacity. When we realized this, our survey team contacted

the relevant DONs to double-check their response facility. No DON

completed a survey for more than one facility. As stated in the

methods section, we did not drop any of these facilities from analysis

because the facilities were the unit of response. Very few DONs

worked at multiple nursing homes in the same capacity in Massachu-

setts and California. Additionally, there was turnover in some facilities

between when we originally obtained contact information for the

DON and when we sent out the survey.

3.6 | Respondents' titles

The survey included questions asking whether the respondent was

the DON and what the respondent's title was if they were not the

DON. Of the 569 responses, 480 (84.4%) reported to be the DON,

42 (7.4%) did not report a title, and 43 (7.6%) reported a title other

than DON. The most common substitutes were Administrators

(13) and Assistant/Interim Directors of Nursing (11).

4 | DISCUSSION

As a part of an ongoing study, we surveyed all the DONs of adult

nursing homes in three states. As a result of the survey, we learned

several important lessons for working with this population that might

prove useful to others in the field. There is some potential for these

lessons to carry over to other institutionalized settings, but further

work is needed in that area.

Response rates were about half to two-thirds lower in our study

than have been cited in other surveys of DONs.3,8 This difference

might be due to differences in survey administration methods, the

topic of the survey, or specific features of the states in our study, such

as whether there was pending legislation or overlapping survey efforts

from a professional organization. Starting from publicly available infor-

mation, we compiled DON email addresses ourselves. We also began

with emails and then sent paper surveys to non-respondents. Other

studies used both methods in this population concurrently or only

used paper, although, in other populations, sequential appears to be

no worse than concurrent.3,8 There is some evidence from surveys of

physicians that using multiple methods (paper and web) results in

higher response rates. However, others have shown no differ-

ence.15,19 In our analysis, the paper respondents were characteristi-

cally similar to the web respondents, and the overall sample

composition was similar to the population on known factors. These

results mirror those obtained from physician samples.15,19

The implications of these findings are twofold. First, for research

or evaluation that requires a quick turnaround of data collection to

TABLE 2 Association between survey features, nursing home
factors and response to survey: results of logistic regression
(N = 2370a)

Variable
Odds
ratio

Simultaneous

95%
confidence
intervalb

State

California Reference

Massachusetts 1.63 [1.00, 2.66]

Ohio 1.22 [0.82, 1.80]

For profit (not-for-profit is

reference)

0.78 [0.50, 1.22]

Number of beds

30-49 0.93 [0.53, 1.65]

50-99 Reference

100-149 0.88 [0.60, 1.31]

150-199 1.04 [0.61, 1.78]

200 or more 0.86 [0.34, 2.17]

Rural (Metropolitan

is reference)

1.49 [0.90, 2.46]

Survey wave

Wave 1 Reference

Wave 2 0.74 [0.52, 1.05]

Ownership change in previous

12 months (No change is

reference)

0.78 [0.30, 2.06]

Health inspection ratingc (2018)

Much below average 0.91 [0.56, 1.48]

Below average 0.96 [0.61, 1.51]

Average Reference

Above average 1.14 [0.73, 1.78]

Much above average 1.42 [0.81, 2.46]

Quality ratingc (2018)

Much below average 0.83 [0.24, 2.88]

Below average 1.54 [0.70, 3.39]

Average reference

Above average 1.26 [0.70, 2.26]

Much above average 1.07 [0.63, 1.82]

Staffing ratingc (2018)

Much below average 1.33 [0.83, 2.11]

Below average 1.27 [0.77, 2.09]

Average Reference

Above average 1.22 [0.82, 1.81]

Much above average 1.42 [0.70, 2.85]

Constant 0.29 [0.13, 0.63]

aThere were 2346 clusters (distinct DONs).
bThe 95% confidence intervals were adjusted using a Bonferroni

correction to obtain a family wide error rate of 5%.
cRankings are relative within state.
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reporting or that has few resources, a single-mode web survey may

produce a reasonably representative sample at the cost of sample size

(and statistical precision or power). Second, for research or evaluation

that requires a great deal of statistical precision or power to detect

smaller effect sizes, switching modes can increase the sample size

without biasing the overall sample. Thus, it does not produce the need

to calibrate or post-stratify the sample to population characteristics,

which would reduce the marginal gain in precision due to variability of

weights and increase the complexity of analysis.

Other differences are that the surveys with higher response rates

were related to patient safety, and they were completed several years

ago. Worker health, well-being, and safety may not have been per-

ceived as exciting or relevant to DONs as patient safety. The differ-

ences in response rates could also be due to features of the particular

states in our sample, compared to other papers that used national ran-

dom samples. Furthermore, we were restricted in the number of con-

tacts and reminders we could send from both a budgetary and a

human subject standpoint. Our overall refusal rate was 3.3%, roughly

aligned with refusals in previous studies.8

While we did find some potentially interesting associations in our

multivariable analysis, such as a negative relationship between for-

profit status and response, and positive relationships between rurality

and response, and between health inspection rating and response,

few of the estimated associations were statistically significant. These

associations would be good candidates for future studies to evaluate

the extent of selection bias in survey responses.

In terms of methods, we also learned some practical lessons.

Response rates were the highest in Massachusetts and the lowest in

California, aligning with our collaboration strength (or lack thereof).

In addition to being surveyed at a different time of year, the first wave

had reminders spaced out differently (3 weeks vs 7-9 days) because

of the holiday period and follow-up phone calls that we made in

between reminders. The overwhelming majority of our calls ended up

on voicemails or as messages left with the front desk staff. When we

did reach DONs, almost no one recalled receiving an email about the

survey. We think either the emails were treated as spam by their

servers, regarded as spam by the recipient, or otherwise left

unopened. Removing common triggers, such as “Amazon” or sending

emails individually rather than as part of a bulk mailing might reduce

these problems. The first wave had a much higher response rate than

the second wave, despite being over the “holiday period.” Addition-

ally, sending new emails with survey links while on the phone with

potential respondents would be helpful to minimize confusion for

respondents and ensure they have access to the survey link.

Turnover among DONs was another hurdle, primarily for

maintaining the list of potential respondents so that researchers could

use names and email addresses in communications. Given the challenge

of maintaining the list, having a design where small batches of surveys

could be sent as email addresses are collected would be beneficial, as

was done by Clark and colleagues.8 However, this strategy increases

the work of sending reminders and might draw out the timeline. Addi-

tionally, we recommend adding questions to ask DONs directly if they

work at multiple facilities and the names of those facilities.

We acknowledge several limitations to this research. The nursing

homes in our sample are from three states, and they are not a random

sample of all U.S. nursing homes. While these states do not differ con-

siderably from the rest of the United States, findings are not general-

izable to the entire population of nursing homes in the United States.

The original study was not designed to test the difference in survey

methodologies and may be underpowered for the survey's features.

Additionally, coverage error can occur in dynamic populations if, for

example, the characteristics of nursing homes today are different from

when the sampling frame was collected and used. Each state had dif-

ferent levels of collaboration from professional organizations but also

had different environments—we cannot attribute the differences in

response rates solely to collaboration. However, our results are sug-

gestive of differences that might affect response rates. We hope that

our results will assist others who are planning surveys for nursing

home leadership.

5 | CONCLUSION

Overall, we found differences in response rates based on state and

features of the survey administration. We did not find any statistically

significant differences between respondents who answered via the

initial email and paper follow-up. There were some associations

between nursing home characteristics and response, but they were

generally not statistically significant. Importantly, we did not find qual-

ity indicators to be associated with response.
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