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ABSTRACT

Objectives: Our objective was to validate a Social Vulnerabilities Survey that was developed to 

identify patient barriers in the following domains: 1) salience or priority of health; 2) social 

support; 3) transportation; and 4) finances.

Design: Cross-sectional psychometric study. 

Questions for one domain (health salience) were developed de novo while questions for the other 

domains were derived from national surveys and/or previously validated questionnaires. We 

tested construct (i.e. convergent and discriminative) validity for these new questions through 

hypothesis testing of correlations between question responses and patient characteristics. 

Exploratory and confirmatory factor analyses were conducted to determine structural validity of 

the survey as a whole. 

Setting: Patients admitted to the inpatient internal medicine service at a tertiary care hospital in 

Calgary, Canada

Participants: A total of 406 patients were included in the study. 

Results: The mean age of respondents was 55.5 (SD 18.6) years, with the majority being male 

(55.4%). Hypothesis testing of the health salience questions revealed that the majority of 

observed correlations were exactly as predicted. Exploratory factor analysis of the global survey 

revealed the presence of five factors (eigenvalue > 1): social support, health salience, drug 

insurance, transportation barriers, and drug costs. Four questions had factor loadings <0.5 and 

were removed. The five-factorial structure for the final 29-question survey was found to be valid, 

with a comparative fit index of 0.978, and root mean square error of approximation of 0.036 

(90% CI 0.025, 0.045). 
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Conclusions: The Social Vulnerabilities Survey has face, construct and structural validity. It can 

be used to measure modifiable social vulnerabilities, such that their effects on health outcomes 

can be explored and understood. 
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Strengths and limitations of the study

 The Social Vulnerabilities Survey is a newly developed questionnaire that meets an 

important gap, being one of few tools to identify modifiable social vulnerabilities that 

may affect the ability of patients to maintain their health

 The domains covered by the survey are those identified by patients as barriers after 

hospital discharge in prior qualitative studies

 This study uses multiple methods to comprehensively assess validity of the survey – 

including face, construct (convergent, discriminant, and discriminative), and structural 

validity 

 Validity was assessed only in the inpatient setting at a single large tertiary care hospital, 

which may limit generalizability
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INTRODUCTION

Hospital discharge is a time of transition from hospital to home, where responsibility for health 

maintenance shifts from inpatient care providers to patients. This transition period signifies a 

particularly vulnerable time for adverse medical events, with up to 35% of patient being re-

admitted within 3 months.1 2 Hospital readmissions may be attributable to patient, provider, or 

organizational factors.3 Of these, patient characteristics appear to account for most of the 

variation in readmission rates across institutions,4 and patient-level interventions are therefore 

the focus of multi-disciplinary efforts to improve post-discharge outcomes.5  

Self-management of chronic conditions after hospital discharge requires adequate knowledge, 

planning, and ability on the patient’s part,6 and can therefore be affected by the social 

determinants of health and more downstream social vulnerabilities (e.g. transportation, financial, 

and social support barriers).7-10 Despite their importance, social vulnerabilities are rarely studied, 

hampering the development of discriminative models to predict hospital readmission and 

effective interventions to mitigate them.5 11 The main barriers to measuring social vulnerabilities 

in hospitalized patients are that: 1) they are not routinely collected or available in registry or 

administrative data, and 2) there is a lack of widely accepted, validated questionnaires. Though 

Greysen et al. created a 22-item survey to measure patient understanding,7 patient engagement 

with care, and barriers to self-care in the post-discharge period, this survey is not specific to 

patient-level social vulnerabilities (i.e. it includes provider and organization factors), and does 

not sufficiently detail tangible barriers that can be targeted by interventions. For example, 

patients are asked whether they had difficulty following a recommended diet, or difficulty taking 
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medications, but there are no other questions in the survey that delve into why patients face such 

difficulties. 

A validated survey that interrogates the social barriers that patients face in managing their health 

is essential to identify risk factors for hospital readmissions, in developing effective interventions 

that directly address these risk factors, and in creating predictive models so that high risk 

populations can be prioritized and targeted by effective interventions. In this study, we describe 

the development and validation of the Social Vulnerabilities Survey (SVS) in a cohort of medical 

inpatients in Calgary, Canada. 

METHODS

Development of SVS

The SVS was developed to explore the role of social vulnerabilities in a patient’s ability to 

access care and self-manage chronic conditions. It covers four domains of social vulnerabilities, 

which were selected based on prior qualitative studies of post-discharge barriers in patients with 

low socioeconomic status.9 10 These domains were: transportation barriers, financial barriers, 

poor social support, and low salience of health due to competing priorities.9 10 Three of these four 

domains have been previously explored in national surveys or questionnaires validated in 

international populations.12-14 Questions in the SVS within these three domains were therefore 

obtained from these prior sources, where available: 

1. Financial Constraints:  Drug cost and non-adherence questions were adapted from the 

Barriers to Care for People with Chronic Conditions (BCPCHC) Survey, administered by 

Statistics Canada to Western Canadian respondents of the 2011 CCHS with one or more 
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chronic conditions.12 Adaptations included the addition of questions asking about total 

medication costs for patients themselves as well as for their households, and whether the 

patient declined filling a prescription due to cost-related concerns in the past year.

2. Transportation: Questions regarding the modes of transportation used and frequency of 

driving were taken directly from the transportation section of the national 2008-2009 

CCHS-Healthy Aging Questionnaire.13

3. Social Support: Questions were taken directly from the modified Medical Outcomes 

Study Social Support Survey,14 assessing the domains of emotional and instrumental 

social support.   

The fourth domain (health salience in the context of competing priorities) has not previously 

been studied, with no prior questions or questionnaire designed to explore this concept. Seven 

questions were created for this domain. The entire SVS consisted of 33 questions covering the 

four aforementioned social vulnerabilities (Appendix 1). We assessed acceptability, feasibility, 

face validity and structural validity of the SVS as a whole. 

Because the objective of the SVS is to identify modifiable and diverse social vulnerabilities in 

medical inpatients, a single “SVS score” would not be clinically meaningful. Furthermore, we 

did not pursue domain-specific scoring algorithms for a number of reasons: 1) Questions from 

three of the four domains were derived from existing questionnaires, of which one (social 

support) already had a scoring algorithm that had been developed and validated;14  2) Questions 

within the domains consisted of different types of responses (binary, categorical, and open-

ended) that are not only difficult to synthesize into a single score, but that also make the meaning 

of a domain-specific score unclear; 3) For prediction of outcomes, there is evidence to suggest 
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that the use of individual facets (or variables) within a domain may be superior to the use of 

scores because different facets may have different associations with outcomes.15 

Patient and Public Involvement

While patients took part as participants of the study, they were not involved in the design, 

conduct, or reporting of the study.

Study population

Study participants were patients admitted to the internal medical service at the Foothills Medical 

Centre in Calgary, Alberta. Patients were recruited from December 2014 to October 2015 by the 

research team. Inclusion criteria were that patients must be residents of Alberta and that the 

discharge destination was home or an independent living facility. Patients discharged to non-

independent facilities were excluded, as direct patient care is provided in these settings, making 

social vulnerabilities and the need for self-management less relevant. 

Feasibility 

Feasibility of the SVS was assessed for the first 107 patients, based on the time to completion 

and the proportion of incomplete surveys. These patients were additionally asked to comment on 

the SVS’ acceptability, clarity, and comprehensiveness. Feedback about the content, response 

choices, and wording of the questions was specifically elicited. 

Data Analysis
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Descriptive statistics for sociodemographic and clinical characteristics of the sample population 

were conducted. For categorical variables, we reported frequencies and proportions. Means and 

standard deviations were calculated for continuous variables. Because questions were developed 

entirely de novo for only one (health salience) of the four domains of the SVS, descriptive 

statistics of response characteristics and hypothesis and known-groups testing (for construct 

validity – see below) were performed only for this domain. 

Construct validity

Construct validity was assessed through hypothesis testing. First, the research team formulated a 

priori hypotheses about the expected correlations between the health salience questions and 

patient sociodemographic characteristics, self-rated health, subjective social status,16 17 and 

perceived stress, based on literature. Similar and overlapping constructs were hypothesized to be 

positively correlated (convergent validity).18 All hypotheses included the direction and strength 

of correlations: small (0.1  r <0.3 or -0.3  r < -0.1), moderate (0.3  r <0.5 or -0.5  r < -0.3), 

or large ( 0.5  or  -0.5).19 Constructs that had no logical overlap were hypothesized to have no 

correlation, r<0.1 (discriminant validity).18 19 Observed correlations from the data were compared 

with the hypothesized correlations.  

Hypotheses were also formulated about differences in responses to health salience questions 

across known groups, known as discriminative validity.18 The patient cohort was divided into 

known groups based on income, access to permanent housing, employment status, and number 

and type of comorbidities. Hypotheses were tested by comparing distribution of responses to the 
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health salience questions across these known groups, through chi-square testing. P-values <0.05 

were considered to be statistically significant.

Exploratory and  Confirmatory factor analysis 

Structural validity of the entire SVS was determined through item factor analysis.18 Exploratory 

factor analysis based orthogonal factor rotation using the varimax method was first conducted, as 

the factor structure and the number of dimensions explored in the SVS were unclear (because 

questions were compiled from different sources, and in some cases, created de novo). Questions 

with a non-response rate of  >20% and questions eliciting nominal data were excluded from the 

analysis. Observations with missing responses for binary variables were dropped. Missing 

responses for ordinal and continuous variables were imputed with the median.  The number of 

factors ultimately retained were based on the following: eigenvalues >1.0, examination of the 

scree plot, and the point at which adding more factors minimally changes the cumulative 

explained variance. A minimum loading of 0.5 was determined to be the threshold at which a 

variable was retained within a factor. Internal consistency, or the extent to which items within a 

factor represented the same construct, was evaluated using Cronbach’s alpha for each factor.18 

Confirmatory factor analysis was conducted to determine the fit of the hypothesized model 

structure that was developed through exploratory factor analysis. Fit indices were calculated; 

comparative fit index (CFI) of 0.95 or higher, and a root mean square error of approximation 

(RMSEA) of 0.08 or lower, represented a good fit.20                     

RESULTS

Patient characteristics
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A total of 470 patients were recruited into the study. Of these, 64 were excluded (16 were not 

internal medicine patients, 19 were not discharged home or to an independent living facility, 2 

died in hospital, 14 withdrew consent, 13 were not residents of Alberta). A total of 406 patients 

were included in the analysis. The mean age was 55.5 (SD 18.6) years (Table 1). The majority of 

the sample was male (55.4%), Caucasian (68.0%), born in Canada (72.4%), and reported English 

as their first language (85.2%). Approximately 30.5% of the sample were employed, while 9.1% 

were unemployed and 38.9% were retired. Only 11.1% of the sample had no comorbidities, 

while 21.1%, 27.3%, and 20.6% had one, two, and three comorbidities respectively. 

Questionnaire characteristics

The SVS comprised of 33 questions (Appendix 1) in the following domains: transportation (9 

questions), health salience (7 questions), social support (9 questions), and finances (8 question). 

To provide context to health care use and social vulnerabilities, we administered a separate 

background information survey (Appendix 2) comprising of 37 questions, asking about 

sociodemographic characteristics (13 questions), baseline function based on Older Americans 

Resources and Services questionnaire (6 questions),21 Perceived Stress Scale (4 questions),22 

health beliefs (7 questions),23 self-rated health (1 question),24 and baseline health care use (6 

questions). 

Feedback from the first 107 patients resulted in modifications to the wording of eight questions 

on the SVS for clarity. The mean time for completion of the SVS and background information 

survey together was 17min 25sec (SD 5:48). Nearly all found the length to be acceptable; two 

(1.9%) of the 107 participants noted that a shortened survey would be preferable, though neither 
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had suggestions about which questions in the SVS could be removed. No patients terminated the 

survey prematurely.

Response characteristics and construct validity of health salience questions

Distribution of responses for each of the seven health salience questions of the SVS, are 

presented in Table 2. Approximately 12-15% of participants described skipping tests, 

medications, or medical appointments due to other life circumstances taking priority; an even 

higher proportion (30.7%) described difficulty following lifestyle recommendations for this same 

reason. Despite this, 77.9% of patients indicated that their health was “very important”, and 

60.2% believed that it would be “very easy” or “easy” to find the time and energy to keep 

healthy after hospital discharge. When asked about competing priorities that would make it 

difficult to focus on health, the most commonly reported was finances.

We determined convergent and discriminant validity of the health salience questions through 

hypothesis testing of correlations. We developed a total of 99 hypotheses (Appendix 3), 35 of 

which predicted no correlation between responses to certain health salience questions and 

background socio-demographic characteristics (discriminant validity), and 64 of which predicted 

the presence of weak, moderate, or strong correlations (convergent validity). These hypotheses 

were informed by literature suggesting the presence of associations between adherence to 

lifestyle changes, medications, and/or medical appointment-keeping and stress,25 self-rated 

health,26 subjective social status,27 age,28-31 income,32, and employment status.33-35 Of these 64 

hypotheses, 39 (61%) observed correlations were as predicted in both strength and direction, 
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with another 16 (25%) in the same direction (but not the same strength) as predicted (Tables 3 

and 4).

For discriminant validity, one of the 35 hypotheses could not be tested due to the number of 

missing responses. We demonstrated no correlation, as predicted, between health salience 

questions and 18 (53%) sociodemographic characteristics (Tables 3 and 4). The remaining 16 

hypotheses demonstrated primarily small correlations, only two of which met statistical 

significance. 

Discriminative validity was determined through known groups testing. As hypothesized, we 

observed the following:

 Patients with cardiovascular disease or cardiovascular risk factors were more likely to 

have had lifestyle changes recommended than those without these conditions (67.5% vs 

41.2%, p<0.01)

 Patients with three or more comorbidities were more likely to have had laboratory or 

imaging tests ordered than those with fewer than three comorbidities (91.0% vs 83.4%, 

p=0.02)

 Patients with low income were more likely to state that money-related concerns made it 

difficult to focus on health (47.2% vs 22.1%, p<0.01)

 Patients not currently working were more likely than those who were working to state 

that both money-related and job-security concerns made it difficult to focus on health 

(50.0% vs 26.4%, p<0.01; and 23.9% vs 9.6%, p<0.01)
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 Patients without permanent housing were more likely to state that their housing situation 

made it difficult to focus on health (58.8 vs 9.3%, p<0.01)

 Students were more likely to state that school-related concerns made it difficult to focus 

on health (50.0% vs 1.3%, p<0.01)

 Stay at home parents were more likely to state that domestic responsibilities made it 

difficult to focus on health (47.2% vs 22.1%, p<0.01)

Factor analysis of the Social Vulnerabilities Survey

Exploratory factor analysis was conducted for 27 of the 33 questions in the SVS due to 

exclusions from high non-response rates (n=4 questions) and data being nominal in nature (n=2 

questions). Exploratory factor analysis demonstrated that five factors had eigenvalues over 1 (see 

Figure 1 - scree plot), and that these five factors accounted for 61.4% of the total variance. The 

five factors were: 1) social support; 2) health salience; 3) drug insurance; 4) transportation 

barriers; and 5) drug costs (see Appendix 4, with associated variables and their factor loadings). 

All questions loaded only to one factor. Four questions did not load to any factor; these were 

therefore removed from the survey and excluded from confirmatory factor analysis. Internal 

consistency, as measured by Cronbach’s alpha, was reasonable, at 0.94 for factor 1 (social 

support), 0.78 for factor 2 (health salience), 0.91 for factor 3 (drug insurance), 0.58 for factor 4 

(transportation), and 0.74 for factor 5 (drug costs). Within each factor, all variables were 

correlated with each other (correlation coefficients ≥0.2), but no correlations were >0.9. That is, 

each factor comprised of correlated but likely not redundant variables.18
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We examined the factorial validity of this five-factor structure using confirmatory factor analysis 

which confirmed that this structure was the best fit for the data (RMSEA=0.036, 90%CI= [0.025, 

0.045], and CFI=0.978). See Appendix 5 for the factorial structure. Model fit, as assessed using 

root mean square error of approximation represented good fit.

DISCUSSION

The SVS is a new tool that assesses modifiable social vulnerabilities that may impact the ability 

of patients to maintain their health. While questions from three domains (transportation, 

financial, and social support barriers) were adapted from prior surveys and instruments, seven 

questions were created for the domain of health salience in the presence of competing priorities. 

These questions were found to have high convergent and discriminant validity, with the SVS as a 

whole demonstrating high structural and factorial validity.

The importance of measuring social vulnerabilities cannot be overstated. In a population, only 

10% - 20% of preventable mortality can be attributed to medical care; in contrast, social factors 

are overwhelmingly influential in affecting health behaviours and outcomes.33 If any 

improvement to population health is to be achieved, then a better understanding of social 

vulnerabilities is necessary. The SVS, as a validated instrument, serves to facilitate the collection 

of these pertinent data. Other potential uses of the SVS are to identify and characterize patient 

needs, so that they can be addressed by policies, programs, and interventions. For example, if 

transportation is identified by the SVS to be a barrier linked to adverse outcomes, then these data 

can be used to forge partnerships with transportation providers (e.g. to negotiate discounted rates 

for public transportation and taxis).36 If prescription drug costs are found to be prohibitive to 
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good health and well-being, then improved drug coverage will need to be prioritized at a 

governmental level. Barriers cannot be addressed if there is no accurate way to measure them. 

The SVS is therefore a validated instrument that has the potential to inform and empower the 

delivery of health care and healthcare resources to the population.

 Despite their importance, there are few existing validated measures for social vulnerabilities and 

the social determinants of health. The Social Needs Screening Tool from the American Academy 

of Family Physicians, and the Accountable Health Communities Screening Tool from the 

Centers for Medicaid and Medicare Services both ask about housing stability, food insecurity, 

utilities, transportation, and personal safety, with additional questions included about family 

support/assistance, child care, employment, education, and financial strain.37 38 A similar tool, 

Protocol for Responding to and Assessing Patient Assets, Risks, and Experiences (PRAPARE) 

instrument has been implemented in health centres across the United States, and includes 

questions about personal characteristics, family and home (e.g. housing status), money and 

resources (e.g. education, employment, food/utilities/clothing/phone security), and social and 

emotional needs.36 These tools are broad in scope as they are intended to “identify any unmet 

need likely to have a negative impact on health”.37 Criticisms of this breadth include the resultant 

difficulty in prioritizing unmet needs and, more fundamentally, whether identified needs (that 

span from inadequate housing/food/supports, to transportation needs, to social integration, to 

stress) are truly actionable by the healthcare provider or healthcare system.33 Furthermore, there 

are no published validation studies of any of the previously mentioned questionnaires.  Our study 

addresses these gaps by validating a new tool that focuses on social vulnerabilities that are 

prevalent,36 evidence-based,9 10 and actionable. 
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The main limitation to our study is that we only conducted validation of the SVS in an inpatient 

cohort. Given the prevalence of social vulnerabilities, and that the social determinants of health 

influence health and well-being in not just the inpatient population but rather than general 

population as a whole, the SVS is likely to be applicable and relevant in any patient population. 

However, we recognize the limitations of extrapolating our data outside of the inpatient cohort. 

Another limitation was that test-retest reliability was not assessed due to study design and 

feasibility considerations. Lastly, the social vulnerabilities covered in the SVS were derived from 

prior qualitative studies describing social barriers post-hospital discharge. Other social 

vulnerabilities influencing health may exist that are not covered by the SVS. However, in our 

feasibility testing, patients did not identify other social vulnerabilities when explicitly asked.

CONCLUSION

Despite the recognition that social determinants of health and their downstream social 

vulnerabilities are important correlates of patient well-being and ability to self-manage 

conditions, there has thus far not been a questionnaire that delves into these social barriers. The 

SVS is a reliable and valid instrument that identifies modifiable social barriers in medical 

inpatients. An understanding of these social vulnerabilities is essential in developing 

interventions, health, and social policy that mitigates these vulnerabilities to improve health 

outcomes. 
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Figure Legends

Figure 1-  Scree plot of eigenvalues of the Social Vulnerabilities Survey
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Table 1: Sample characteristics

Frequency (%) N=406
Age Mean (SD) 55.5 (18.6)
Male 225 (55.4%)
First language English 346 (85.2%)
Born in Canada 293 (72.4%)
Ethnicity Caucasian 274 (68.0%)

Aboriginal 38 (9.4%)
Chinese 22 (5.5%)
South Asian 20 (5.0%)
Other 49 (12.2%)

Marital Status Married 182 (44.7%)
Common-Law 37 (9.1%)
Widowed 34 (8.4%)
Divorced/Separated 52 (12.8%)
Single 102 (25.1%)

Education Less Than High School 80 (19.8 %)
High School Graduate 98 (24.2%)
Certificate or Diploma 37 (9.1%)
Some postgraduate 108 (26.7%)
Post-secondary graduate 82 (20.3%)

Employment Currently Working 124 (30.5%)
Unemployed 37 (9.1%)
Temporary LOA 28 (6.9%)
Permanently Unable to Work 29 (7.1%)
Retired 158 (38.9%)
Other 30 (7.4%)

Household Income <$15 000 44 (10.9%)
$15 000 - $24 999 42 (10.4%)
$25 000 - $49 999 57 (14.1%)
$50 000 - $74 999 48 (11.9%)
$75 000 - $99 999 31 (7.7%)
$100 000 - $124 999 19 (4.7%)
$125 000 - $149 999 7 (1.7%)
$150 000 - $174 999 9 (2.2%)
$175 000 - $199 999 6 (1.5%)
≥$200 000 24 (6.0%)
Do not know, Do not wish to 
answer

116 (28.8%)

1 133  (33.0%)
2 155 (38.5%)
3 52 (12.9%)
4 37 (9.2%)

Number of Individuals 
dependent on this 
household Income

5 or greater 26 (6.5%)
Currently Homeless 17 (4.2%)
Societal SSS Mean (SD) 5.7 (2.1%)
Community SSS Mean (SD) 5.4 (2.4%)

0 43 (11.1%)
1 82 (21.1%)
2 106 (27.3%)
3 80 (20.6%)
4 41 (10.6%)

Number of Elixhauser 
Comorbidities

5 or greater 36 (9.3%)
Abbreviations: LOA- leave of absence; SSS- subjective social status; SD- standard deviation
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Table 2: Salience of health questions and response characteristics

Question Response n (%a)
Yes 122 (30.7)
No 120  (30.2)

Q1 In the past 1 year, have you had difficulty following suggestions from a health care provider to make lifestyle 
changes (e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority at that time?

N/A: No lifestyle changes have been recommended 155 (39.0)
Yes 63 (15.9)
No 277 (69.9)

Q2 In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not 
re-book them) because other circumstances in your life took priority at that time?  

N/A: No tests have been ordered 56 (14.4)
Yes 49 (12.4)
No 326 (82.3)

Q3 In the past 1 year, have you stopped any medications because other circumstances in your life took priority 
at that time? 

N/A: I am not on any medications 21 (5.3)
Yes 56 (14.1)
No 326 (82.3)

Q4 In the past 1 year have you skipped any appointments to see a health care provider because other 
circumstances in your life took priority at that time? 

N/A: I have not had any appointments 14 (3.5)
Q5 In your current circumstance, how important is your health to you? Not important at all 0 (0.0)

Not very important 1 (0.3)
Neutral 15 (3.8)
Important 71 (18.1)
Very important 306 (77.9)

Q6 How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital? Very hard 5 (1.3)
Hard 67 (17.1)
Neutral 84 (21.4)
Easy 174 (44.4)
Very easy 62 (15.8)

Q7 What areas in your life make it difficult to focus on your health? b No area makes it difficult 162 (39.9)
Worrying about money 126 (32.2)
Worrying about basic needs (e.g. food) 38 (9.7)
Housing situation is unstable 46 (11.8)
Working about job security 51 (13.0)
I have too many job responsibilities 39 (10.0)
I have too many household responsibilities 28 (7.2)
Worrying about school 10 (2.6)
Relationship issues or conflict 48 (12.3)
I am a caregiver for a friend/family member who is ill 25 (6.4)
Other 34 (8.7)

a Total number of respondents for each question: Q1 – 397; Q2 to Q4 – 396; Q5 –393; Q6 – 392; Q7 – 391
b Respondents may check up to three items
Abbreviations: N/A- not applicable; Q- question number
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Table 3: Correlation matrix of salience of health with self-reported and demographic variables

SociodemographicsSelf-Rated 
Health

Perceived Stress 
Scale Score

Societal 
SSS

Community 
SSS

Age Income Unemployed / 
Unable to work 

Stay at home 
parent/spouse

Has regular 
family doctor

Q1: Difficulty making lifestyle 
changes -0.17 0.34 -0.19 -0.17 -0.27 -0.09 0.34 -0.06 -0.19

Q2: Difficulty getting 
investigations -0.18 0.33 -0.14 -0.17 -0.30 -0.17 0.39 0.13 -0.22

Q3: Stopping medications -0.12 0.37 -0.21 -0.16 -0.31 -0.28 0.49 -0.03 -0.27

Q4: Skipping appointments -0.01 0.37 -0.23 -0.28 -0.41 -0.19 0.55 -0.08 -0.08

Q5: Importance of health 0.03 -0.17 0.11 0.12 0.08 0.09 -0.07 -0.05 0.30

Q6:  Perceived difficulty 
maintaining health -0.22 0.28 -0.18 -0.20 -0.16 -0.04 -0.08 0.04 -0.13

Q7: Worry about basic needs 
(housing, basic needs) -0.31 0.39 -0.32 -0.33 -0.37 -0.62 0.45 0.15 -0.21

Q7:  Worry about money -0.001 0.44 -0.34 -0.40 -0.34 -0.41 0.36 0.07 -0.11

Q7:  Worry about domestic 
responsibilities and caregiving 0.08 0.23 -0.01 0.04 -0.15 0.098 0.09 0.43 0.01

Q7: Worry about school 0.05 0.19 -0.12 0.01 -0.87 0.01 -0.23 0.17 .*

Q7: Number of areas of worry 
(1 vs 2+) -0.08 0.49 -0.30 -0.29 -0.48 -0.31 0.40 0.16 -0.11

*Unable to calculate due to number of missing observations
Abbreviations: SSS – subjective social status
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Table 4: Summary of hypothesis testing of correlations

Discriminant Validity N=34 hypotheses

No correlation as predicted 18 (53%)

Positive correlation demonstrated 7 (21%)
Small 7
Moderate 0
Large 0

Negative correlation demonstrated 9 (26%)
Small 8
Moderate 1
Large 0

Convergent Validity N=64 hypotheses

Correlation strength and direction exactly as predicted 39 (61%)

No correlation observed while correlation was predicted 8 (13%)

Direction of observed correlation the same as predicted 16 (25%)
Off by 1 strength category 16
Off by 2 strength categories 0

Direction of observed correlation direction opposite of predicted 1 (2%)
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Figure 1 
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Appendix 1: Social Vulnerabilities Survey 
 

A. Transportation 
 
1. Do you have a valid driver's license? 

 Yes 
 No 

 
2. In the past month, how often did you drive? 

 6 or 7 days a week 
 4 or 5 days a week 
 1 to 3 days a week 
 1 to 3 days a month 
 Not at all in the last month 

 
3. Do you or someone in your household own a car? 

 Yes 
 No 

 
4. In the past month, which of the following other forms of transportation have you used? (Check all that apply) 
 

 Passenger in a motorized vehicle 
 Taxi 
 Public transportation  
 Calgary Handibus or Access Calgary Service 
 Cycling 
 Walking 
 Wheelchair or motorized 
 Other. Please specify: 

 
5. What is your most common form of transportation? 

 Drive a motor vehicle 
 Passenger in a motor vehicle 
 Taxi 
 Public transportation  
 Calgary Handibus or Access Calgary Service 
 Cycling 
 Walking 
 Wheelchair or motorized cart 
 Other. Please specify:  

 
6. How long does it take to get to your family doctor's office, using whatever form of transportation you usually use to 
get there? 

       (in minutes) 
 
7. How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use to get there? 

       (in minutes) 
 

8. How long does it take to get to a lab to get blood tests done, using whatever form of transportation you usually use 
to get there? 

       (in minutes) 
 
9. In the past 1 year, have you had difficulty keeping an appointment with a health care provider, getting a lab test or 
x-ray done, or had difficulty getting the health care you needed because you had no way of getting there? 

 Yes 
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 No 
 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 

 
B. Health Salience 

 
10. In the past 1 year, have you had difficulty following suggestions from a health care provider to make lifestyle changes 

(e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority at that time? 
 Yes 
 No 
 N/A: No lifestyle changes have been recommended 

 
11. In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not re-book 

them) because other circumstances in your life took priority at that time?   
 Yes 
 No 
 N/A: No tests have been ordered 

 
12. In the past 1 year, have you stopped any medications because other circumstances in your life took priority at that 

time? 
 Yes 
 No 
 N/A: I am not on any medications 

 
13. In the past 1 year have you skipped any appointments to see a health care provider because other circumstances in 

your life took priority at that time? 
 

 Yes 
 No 
 N/A: I have not had any appointments 

 
14. In your current circumstance, how important is your health to you? 

 Not very important 
 Not important 
 Neutral 
 Important 
 Very important 

 
15. How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital? 

 Very hard 
 Hard 
 Neutral 
 Easy 
 Very easy 

 
16. What areas in your life make it difficult to focus on your health? (Check up to three) 

 No area makes it difficult 
 Worrying about money 
 Worrying about basic needs (e.g. food) 
 Housing situation is unstable 
 Worrying about job security 
 I have too many job responsibilities 
 I have too many household responsibilities 
 Worrying about school 
 Relationship issues or conflict 
 I am a caregiver for a friend/family member who is ill 
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 Other. Please specify:  
 

C. Social Support 
 

17. If you needed it, how often is someone available to help you if you were confined to bed? 
 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
18. If you needed it, how often is someone available to take you to the doctor? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
19. If you needed it, how often is someone available to prepare your meals if you were unable to do it yourself? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
20. If you needed it, how often is someone available to help you with daily chores if you were sick? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
21. If you needed it, how often is someone available to  have a good time with? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
22. If you needed it, how often is someone available to turn to for suggestions about how to deal with a personal 

problem? 
 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
23. If you needed it, how often is someone available who understands your problems? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
24. If you needed it, how often is someone available to love and make you feel wanted? 
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 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
25. a) Do you live alone? 

 Yes 
 No 

 
25.   b) If no: What is your relationship with the people living with you? (Check all that apply) 

 Spouse or partner 
 Children 
 Parents 
 Extended family (e.g. grandparents, aunts, uncles, nieces, nephews, cousins) 
 Friends or roommates 
 Tenants 
 Other. Please specify: 

 
D. Financial Barriers 

 
26. Do you have drug insurance? 

 Yes 
 No 

 
27. What percentage of drug costs do you have to pay out-of-pocket? 

 0% 
 1-10% 
 11-20% 
 21-30% 
 31-40% 
 41-50% 
 >50% 

 
28. In the past 1 year, have you not filled a prescription because of cost? 

 Yes 
 No 
 N/A: I have not been on any prescription medications in the past year 

 
29. In the past 1 year, have you not skipped medication doses because of cost (to save money)? 

 Yes 
 No 
 N/A: I have not been on any prescription medications in the past year 

 
30. How much money do you pay out-of-pocket for your own medications, in total, over one year? 

       (in Canadian dollars) 
 

31. How much money do you or your household pay out-of-pocket for the entire household’s own medications over one 
year? 

       (in Canadian dollars) 
 

32. In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not financially afford to miss work? 

 Yes 
 No 

Page 32 of 43

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059788 on 3 June 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 
 

33. a) Do you care, or help to care, for any dependants under 18 years of age? 
 Yes 
 No 

 
33.   b) If yes: In the past 1 year, have missed an appointment with a health care provider, didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not find or afford child-care 

 Yes 
 No 
 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 
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Appendix 2: Background Information Survey 
 

A. Self-Rated Health 
1. How would you rate your health today? 

 Excellent 
 Good 
 Fair 
 Poor 
 Bad 

 
B. Perceived Stress  

 
2. In the last year, how often have you felt that you were unable to control the important things in your life? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
3. In the last year, how often have you felt confident about your ability to handle your personal problems? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
4. In the last year, how often have you felt that things were going your way? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
5. In the last year, how often have you felt that difficulties were piling up so high that you could not overcome them? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
C. Health Beliefs 

 
6. For most kinds of illnesses, it is the doctor who can help you the most. 

 Disagree 
 Neutral 
 Agree 

 
7. Home remedies are often much better than the drugs that doctors prescribe. 

 Disagree 
 Neutral 
 Agree 

 
8. You seem to get illnesses that doctors can’t do much for. 

 Disagree 
 Neutral 
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 Agree 
 
9. If you follow a doctor’s advice, you will have less illness in your lifetime. 

 Disagree 
 Neutral 
 Agree 

 
10. Whenever you get sick, it seems to be very serious. 

 Disagree 
 Neutral 
 Agree 

 
11. You get the kinds of illnesses that worry you a great deal. 

 Disagree 
 Neutral 
 Agree 

 
12. In general, when you get sick, how much does it interfere with your usual activities? 

 Not at all 
 A little 
 A moderate amount 
 A great deal 

 
D. Baseline function 

 
13. In the past month, have you been able to walk: 

 Without help (except from a cane if needed) 
 With some help (from a person, walker, or crutches) 
 Completely unable to walk 

 
14. In the past month, have you been able to eat: 

 Without help  
 With some help (need help with cutting, etc) 
 Completely unable to feed yourself 

 
15. In the past month, have you been able to dress and undress: 

 Without help  
 With some help  
 Completely unable to dress or undress yourself 

 
16. In the past month, have you been able to bathe or shower: 

 Without help  
 With some help (getting in and out of the tub, or need special attachments to the tub) 
 Completely unable to bathe or shower yourself 

 
17. In the past month, have you been able to do your housework: 

 Without help  
 With some help (can do light housework but need help with heavy work) 
 Completely unable to do housework 

 
18. In the past month, have you been able to prepare your meals: 

 Without help  
 With some help (can prepare some things but cannot cook full meals) 
 Completely unable to prepare any meals 
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E. Health care use  
 
19. Do you have a regular family doctor? 

 Yes  
 No 

 
20. In the past 1 year, have you used mobile lab services (where you get lab tests done in your home)? 

 Yes 
 No 
 N/A: I have needed to get any lab tests in the past year 

 
21. a) Do you have home care publicly provided to you (for example, through Alberta Health Services)? 

 Yes  
 No 

 
21   b) If yes: What does home care help you with? (Check all that apply) 

 Personal hygiene (bathing, grooming, oral care)  
 Dressing/undressing 
 Toileting and/or catheter maintenance 
 Mobilizing and transferring 
 Help with dining 
 Help with medications 
 Wound care 
 Other. Please specify:  

 
22. a) Do you pay privately for home care or for a caregiver (excluding help with housework or preparation of meals)? 

 Yes  
 No 

 
22.   b) If yes: What does home care help you with? (Check all that apply) 

 Personal hygiene (bathing, grooming, oral care)  
 Dressing/undressing 
 Toileting and/or catheter maintenance 
 Mobilizing and transferring 
 Help with dining 
 Help with medications 
 Wound care 
 Other. Please specify:  

 
23. In the past month, have you or your household paid for someone to do the housework in your home? 

 Yes  
 No 

 
24. In the past month, have you or your household paid for someone to prepare your meals? 

 Yes  
 No 

 
F. Socio-demographics 

 
25. Are you a: 

 Man  
 Woman 

 
26. Is English the language that you speak best? 

 Yes  
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 No 
 
27. a) Were you born in Canada? 

 Yes  
 No 

 
27.   b) If no: In what country were you born?       
27.   c) If no: What year did you come to Canada?       

 
 

28. What is your cultural or ethnic background? 
 Aboriginal 
 Arab/West Asian (e.g. Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 Black (e.g. African, Haitian, Jamaican, Somali) 
 Chinese 
 Filipino 
 Japanese 
 Korean 
 Latin American 
 South Asian (e.g. Bengali, East Indian, Nepali, Pakistani, Sri Lankan) 
 South East Asian (e.g. Indonesian, Malaysian, Thai, Cambodian, Singaporean, Vietnamese) 
 White (Caucasian) 
 French-Canadian 
 Other. Please specify: 

 
29. What is your age?       

 
30. What is your marital status? 

 Married  
 Living common-law 
 Widowed 
 Divorced 
 Separated 
 Single, never married 

 
31. What is your occupation?       
 
32. Which statement best describes your work situation just before coming into hospital? 

 Currently working 
 Unemployed or looking for work 
 Stay at home spouse or parent 
 Student 
 Unpaid volunteer 
 Temporary leave of absence 
 Permanently unable to work 
 Retired 

 
33. What is the highest level of education you completed? 

 Less than high school 
 High school graduate 
 Apprenticeship or trades certificate or diploma 
 Some post-secondary (college or university) 
 Post-secondary graduate 
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34. a) What is your best estimate of the total income, before taxes and deductions, of all household members from all 
sources in the past 12 months? 

 Less than $15,000 
 $15,000 to less than $25,000 
 $25,000 to less than $50,000 
 $50,000 to less than $75,000 
 $75,000 to less than $100,000 
 $100,000 to less than $125,000 
 $125,000 to less than $150,000 
 $150,000 to less than $175,000 
 $175,000 to less than $200,000 
 $200,000 and over 
 Do not know 
 Do not wish to answer 

 
35. How many people, including yourself, are dependent on this income?       
 
36. MacArthur Scale of Subjective Social Status: Community 
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37. MacArthur Scale of Subjective Social Status: Society (Replace “United States” with “Canada”) 
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Appendix 3: Hypothesized correlations between health salience questions and patient background characteristics 
 

 Self-Rated 
Health 

Perceived 
Stress 

Societal SSS Community SSS Socio-demographics 
Age Income Unemployed or Unable 

to work permanently or 
temporarily 

Employed as 
stay-at-home 

parent or spouse 

Regular 
family 
doctor 

Q1: Difficulty 
making lifestyle 
changes 

-1 +2 -1 -1 -1 -2 +2 0 0 

Q2: Difficulty 
getting 
investigations 

-1 +2 -1 -1 -1 -2 +2 0 0 

Q3: Stopping 
medications -1 +2 -1 -1 -1 -2 +2 0 0 

Q4: Skipping 
appointments -1 +2 -1 -1 -1 -1 +2 0 0 

Q5: Importance of 
health 0 0 0 0 0 0 0 0 +1 

Q6:  Perceived 
difficulty 
maintaining health 

-2 +2 -1 -1 +2 -2 +2 0 0 

Q7: Worry about 
basic needs 
(housing, basic 
needs) 

-2 +3 -2 -1 -1 -3 +2 0 -1 

Q7:  Worry about 
money 0 +2 -2 -1 -1 -2 +2 0 -1 

Q7:  Worry about 
domestic 
responsibilities and 
caregiving 

0 +1 -1 -2 -1 -1 0 +3 0 

Q7: Worry about 
school 0 0 0 0 -3 0 0 0 0 

Q7: Number of 
areas of worry (1 
vs 2+) 

-1 +2 -1 -1 0 -2 +2 0 0 

Where -2=moderate negative correlation; -1= small negative correlation; 0= no correlation; +1 = small positive correlation; +2=moderate positive correlation; +3= strong positive correlation 
Abbreviations: Q- question number, SSS – subjective social status  
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Appendix 4: Factor loadings of social vulnerability questions  
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ct

or
 1

: 
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 5

:  
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s  

Do you have a valid driver’s license?    -0.536  
Do you or someone in your household own a car?      
How long does it take to get to your family doctor’s office, using whatever form of transportation you 
usually use to get there?  

   0.619  

How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use to 
get there? 

   0.680  

How long does it take to get to a lab to get blood tests done, using whatever form of transportation you 
usually use to get there? 

   0.767  

In the past 1 year, have you had difficulty keeping an appointment with a health care provider, getting a 
lab test or x-ray done, or had difficulty getting the health care you needed because you had no way of 
getting there? 

     

In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not 
re-book them) because other circumstances in your life took priority at that time?   

 0.644    

In the past 1 year, have you stopped any medications because other circumstances in your life took priority 
at that time? 

 0.704    

In the past 1 year have you skipped any appointments to see a health care provider because other 
circumstances in your life took priority at that time?  

 0.783    

In your current circumstance, how important is your health to you?      
How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital?      
What areas in your life make it difficult to focus on your health?  (2 or more items checked)  0.560    
If you needed it, how often is someone available to help you if you were confined to bed? 0.877     
If you needed it, how often is someone available to help you to take you to the doctor? 0.837     
How often is someone available to prepare your meals if you were unable to do it yourself?  0.922     
How often is someone available to help you with daily chores if you were sick? 0.898     
If you needed it, how often is someone available to turn to for suggestions about how to deal with a 
personal problem? 

0.818     

How often is someone available who understands your problems? 0.808     
How often is someone available to love and make you feel wanted? 0.761     
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Do you have drug insurance?   -0.906   
What percentage of drug costs do you have to pay out-of-pocket?   0.916   
In the past 1 year, have you not filled a prescription because of cost?  0.581    
In the past 1 year, have you skipped mediation doses because of cost (to save money)?  0.654    
Do you live alone? -0.526     
How much money do you or your household pay out-of-pocket in total for the entire household’s 
medications over one year? 

    0.880 

How much money do you pay out-of-pocket for your own medications in total, over one year?     0.857 
In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not financially afford to miss work? 

 0.569    

Empty cells represent factor loadings <0.3 
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Appendix 5: Confirmatory factor analysis five factor model 
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Reporting guideline/checklist

From: Kelley K, Clark B, Brown V, Sitzia J. Good practice in the conduct and reporting of survey research. Int J Qual Health Care. 2003 
Jun;15(3):261-6. doi: 10.1093/intqhc/mzg031. PMID: 12803354.

Key points  Manuscript page number
Explain the purpose or aim of the research, with the explicit identification of the research question 6
Explain why the research was necessary and place the study in context, drawing upon previous work 
in relevant fields

5, 16

Describe in detail how the research was done:

a. State the chosen research method(s) and justify why this method was used 6, 7, 9, 10
b. Describe the research tool 6, 7
c. Describe how the sample was selected and how the data were collected including:

i. How were potential subjects identified 8
ii. How many and what type of attempts were made to contact subjects 11
iii. Who approached potential subjects 8
iv. Where were the potential subjects approached 8
v. How was informed consent obtained 18
vi. How many agreed to participate 11
vii. How did those who agreed differ from those who did not agree Not available
viii. What was the response rate? 11

Describe and justify the methods and tests used for data analysis 8, 9, 10
Present results of the research 11-15
Interpret and discuss the findings 15-17
Present conclusions and recommendations 17
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ABSTRACT

Objectives: Our objective was to validate a Social Vulnerabilities Survey that was developed to 

identify patient barriers in the following domains: 1) salience or priority of health; 2) social 

support; 3) transportation; and 4) finances.

Design: Cross-sectional psychometric study. 

Questions for one domain (health salience) were developed de novo while questions for the other 

domains were derived from national surveys and/or previously validated questionnaires. We 

tested construct (i.e. convergent and discriminative) validity for these new questions through 

hypothesis testing of correlations between question responses and patient characteristics. 

Exploratory factor analysis was conducted to determine structural validity of the survey as a 

whole. 

Setting: Patients admitted to the inpatient internal medicine service at a tertiary care hospital in 

Calgary, Canada

Participants: A total of 406 patients were included in the study. 

Results: The mean age of respondents was 55.5 (SD 18.6) years, with the majority being male 

(55.4%). In feasibility testing of the first 107 patients, the Social Vulnerabilities Survey was felt 

to be acceptable, comprehensive, and met face validity. Hypothesis testing of the health salience 

questions revealed that the majority of observed correlations were exactly as predicted. 

Exploratory factor analysis of the global survey revealed the presence of five factors (eigenvalue 

> 1): social support, health salience, drug insurance, transportation barriers, and drug costs. All 

but four questions loaded to these five factors. 
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Conclusions: The Social Vulnerabilities Survey has face, construct and structural validity. It can 

be used to measure modifiable social vulnerabilities, such that their effects on health outcomes 

can be explored and understood. 
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Strengths and limitations of the study

 The Social Vulnerabilities Survey is a newly developed questionnaire that meets an 

important gap, being one of few tools to identify modifiable social vulnerabilities that 

may affect the ability of patients to maintain their health

 The domains covered by the survey are those identified by patients as barriers after 

hospital discharge in prior qualitative studies of patients facing socioeconomic 

disadvantage

 This study uses multiple methods to comprehensively assess validity of the survey – 

including face, construct (convergent, discriminant, and discriminative), and structural 

validity 

 Validity was assessed only in the inpatient setting at a single large tertiary care hospital, 

which may limit generalizability
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INTRODUCTION

Hospital discharge signifies a particularly vulnerable time for adverse medical events, with up to 

35% of patient being re-admitted within 3 months.1 2 Hospital readmissions may be attributable 

to patient, provider, or organizational factors.3 Of these, patient characteristics appear to account 

for most of the variation in readmission rates across institutions,4 and patient-level interventions 

are therefore the focus of multi-disciplinary efforts to improve post-discharge outcomes.5  

Self-management of chronic conditions after hospital discharge requires adequate knowledge, 

planning, and ability on the patient’s part,6 and can therefore be affected by the social 

determinants of health and more downstream social vulnerabilities (e.g. transportation, financial, 

and social support barriers).7-10 In a recent study, patients that reported barriers due to at least 

two measures of social determinants of health were twice as likely to have preventable 

readmission than those without these barriers, with the majority of patients reporting the need for 

more general (non-medical) assistance to stay well after discharge.11 Similarly, in a study of over 

13 million patients, there appeared to be a dose-response relationship between health-related 

social needs and hospital readmissions.12 Recognizing the importance of addressing social 

determinants in improving patient care and health equity, the American Colllege of Physicians 

recommends improved identification of social determinants of health and their downstream 

social vulnerabilities.13 

Despite their importance, social vulnerabilities are rarely identified or studied, hampering the 

development of discriminative models to predict hospital readmission and effective interventions 

to mitigate them.5 14 The main barriers to measuring social vulnerabilities in hospitalized patients 
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are that: 1) they are not routinely collected or available in registry or administrative data, and 2) 

there is a lack of widely accepted, validated questionnaires. Though Greysen et al. created a 22-

item survey to measure patient understanding,7 patient engagement with care, and barriers to 

self-care in the post-discharge period, this survey is not specific to patient-level social 

vulnerabilities (i.e. it includes provider and organization factors), and does not sufficiently detail 

tangible barriers that can be targeted by interventions. For example, patients are asked whether 

they had difficulty following a recommended diet, or difficulty taking medications, but there are 

no other questions in the survey that delve into why patients face such difficulties. 

Modifiable social vulnerabilities are the barriers to healthcare access that can be intervened upon 

to improve disease prevention and screening, promote early presentation to care, and improve 

access, uptake and adherence to treatment.15 A validated survey that identifies these social 

vulnerabilities is essential to identify risk factors for hospital readmissions, in identifying 

patients at risk for readmission, and in developing both patient and population level interventions 

that directly address these risk factors. In this study, we describe the development and validation 

of the Social Vulnerabilities Survey (SVS) in a cohort of medical inpatients in Calgary, Canada. 

METHODS

Development of SVS

The SVS (Table 1; Appendix 1) was developed to explore the role of social vulnerabilities in a 

patient’s ability to access care and self-manage chronic conditions. It covers four domains of 

social vulnerabilities, which were selected based on prior qualitative studies of post-discharge 

barriers in patients with low socioeconomic status.9 10 These domains are: transportation barriers, 
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financial barriers, poor social support, and low salience of health due to competing priorities.9 10 

Three of these four domains have been previously explored in national surveys or questionnaires 

validated in international populations.16-18 Questions within these three domains were therefore 

obtained from these prior sources where available, with items being selected through discussion 

and consensus of three members of the study team (KT, MS, WG), and adaptations made based 

on patient feedback (see Results section): 

1. Transportation: Four questions relating to having a license, modes of transportation, and 

frequency of driving (Questions 1, 2, 4, 5) were obtained directily from the Canadian 

Community Health Survey – Healthy Aging Questionnaire.17 Two questions relating to 

travel time to a family doctor’s clinic (Question 6) and travel-related barriers in accessing 

health services (Question 9)  were taken from the Barriers to Care for People with 

Chronic Conditions (BCPCHC) Survey.16 Two related questions (Questions 7, 8) were 

added to ask about travel time to other health services such as a walk-in or urgent care 

clinic, and to a laboratory for bloodwork respectively. A question about vehicle 

ownership (Question 3) was added in light of evidence suggesting its associations with 

health and ability to cope with the demands of illness.19 20

2. Social Support: Questions were taken directly from the modified Medical Outcomes 

Study Social Support Survey,18 assessing the domains of emotional and instrumental 

social support (Questions 17-24).  A single question asking whether patients live alone 

(Question 25) was added, due to its association with healthcare utilization, and to provide 

context to the relative importance of social support based on living arrangements.21 22 

3. Financial Constraints:  Financial barrier questions about drug insurance (Question 26), 

not taking medications due to cost (Question 28, 29), out-of-pocket medication costs 
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(Questions 30, 31), and barriers to care due to inability to take time off work (Question 

32) were adapted from the BCPCHC Survey. Two new questions were added - one 

asking for the percentage of drug costs paid out-of-pocket (Question 27), to provide 

context to patient-reported absolute medication costs, and another asking about 

affordability of child-care as a barrier to health care access (Question 33) due to it being a 

frequently endorsed barriers in the low-income, non-elderly patient population.23

The fourth domain (health salience in the context of competing priorities) has not previously 

been studied, with no prior questions or questionnaire designed to explore this concept. Seven 

questions were created for this domain. The content for Questions 10-13 (which asks whether 

competing priorities results in ability to self-manage health and access care) and Question 16 

(which asks participants to identify competing priorities) are based on the previously-mentioned 

qualitative studies.9 10 Questions about perceived importance of health and ability to keep healthy 

were added (Questions 13, 14), given the importance of these health beliefs on patient 

willingness and ability to prioritize health.24

Information about the patient’s health was obtained through a separate background information 

survey (Appendix 2), which was administered along with the SVS. It comprised of 37 questions 

asking about sociodemographic characteristics, function based on Older Americans Resources 

and Services questionnaire,25 stress using the Perceived Stress Scale,26 health beliefs,24 self-rated 

health,27 and prior health care use. 

We assessed acceptability, feasibility, face validity and structural validity of the SVS as a whole. 
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Because the objective of the SVS is to identify modifiable and diverse social vulnerabilities in 

medical inpatients, a single “SVS score” would not be clinically meaningful. Furthermore, we 

did not pursue domain-specific scoring algorithms for a number of reasons: 1) Questions from 

three of the four domains were derived from existing questionnaires, of which one (social 

support) already had a scoring algorithm that had been developed and validated;18  2) Questions 

within the domains consisted of different types of responses (binary, categorical, and open-

ended) that are not only difficult to synthesize into a single score, but that also make the meaning 

of a domain-specific score unclear; 3) For prediction of outcomes, there is evidence to suggest 

that the use of individual facets (or variables) within a domain may be superior to the use of 

scores because different facets may have different associations with outcomes.28 

Patient and Public Involvement

While patients took part as participants of the study, they were not involved in the design, 

conduct, or reporting of the study.

Study population

Study participants were patients admitted to the internal medical service at the Foothills Medical 

Centre in Calgary, Alberta between December 2014 to October 2015. Inclusion criteria were that 

patients must be residents of Alberta and that the discharge destination was home or an 

independent living facility. Patients discharged to non-independent facilities were excluded, as 

direct patient care is provided in these settings, making social vulnerabilities and the need for 

self-management less relevant. 
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Feasibility and Face Validity

Feasibility of the SVS was assessed for the first 107 study participants, based on the time to 

completion and the proportion of incomplete surveys. A research assistant administered and 

timed the completion of both the SVS and the background information survey via an in-person 

interview. At the conclusion of these surveys, an additional five questions with free-text 

responses, were administered:

1) Was the length of the questionnaire acceptable? Why or why not?

2) How comprehensive was the questionnaire in identifying social barriers to health? 

3) Which, if any, questions would you recommend removing from the questionnaire?

4) Are there any questions that you feel are missing and should be added?

5) Are there any modifications you would recommend to the wording of the questions to 

improve clarity?

Responses were transcribed concurrently during the in-person interview. Survey data were 

collected and stored in Secure REDCap, a web-based data management application.

Data Analysis

Feasibility and Face Validity

Free-text responses were analyzed using thematic content analysis.29 30 Because the goal of this 

analysis was to explore face validity, rather than to develop or explore theory, a qualitative 

descriptive approach was undertaken.31 32 On study investigator (KT) performed open coding, 

then organized these into themes that captured different aspects of feasibility and face validity of 

the SVS. Review and interpretation of codes and the development of themes were undertaken 

through regular meetings between members of the study team (KT, WG). Any proposed 
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modifications to the SVS based on patient feedback were discussed among three members of the 

study team (KT, MS, WG), and decisions were made by consensus. A record of changes was 

kept.

Descriptive statistics

Descriptive statistics for sociodemographic and clinical characteristics of the sample population 

were conducted. For categorical variables, we reported frequencies and proportions. Means and 

standard deviations were calculated for continuous variables. Because questions were developed 

entirely de novo for only one (health salience) of the four domains of the SVS, descriptive 

statistics of response characteristics and hypothesis and known-groups testing (for construct 

validity – see below) were performed only for this domain. 

Construct validity

Construct validity was assessed through hypothesis testing. First, the research team formulated a 

priori hypotheses about the expected correlations between the health salience questions and 

patient sociodemographic characteristics, self-rated health, subjective social status,33 34 and 

perceived stress, based on literature. Similar and overlapping constructs were hypothesized to be 

positively correlated (convergent validity).35 All hypotheses included the direction and strength 

of correlations: small (0.1  r <0.3 or -0.3  r < -0.1), moderate (0.3  r <0.5 or -0.5  r < -0.3), 

or large ( 0.5  or  -0.5).36 Constructs that had no logical overlap were hypothesized to have no 

correlation, r<0.1 (discriminant validity).35 36 Observed correlations from the data were compared 

with the hypothesized correlations.  
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Hypotheses were also formulated about expected differences in responses to health salience 

questions across known groups, known as discriminative validity.35 Five hypotheses were 

formulated a priori:

 Patients with lower income are more likely to state that money-related concerns make it 

difficult to focus on health than those with higher income

 Patient not currently working are more likely than those who are working to report that 

money-related and job-security concerns make it difficult to focus on health

 Patients without permanent housing are more likely to state that their housing situation 

makes it difficult to focus on health

 Students are more likely to state that school-related concerns make it difficult to focus on 

health

 Stay at home parents are more likely to state that domestic responsibilities make it 

difficult to focus on health

Hypotheses were tested by comparing distribution of responses across these known groups, 

through chi-square testing. P-values <0.05 were considered to be statistically significant. 

Exploratory factor analysis 

Structural validity of the global survey was determined through item factor analysis.35 

Exploratory factor analysis based orthogonal factor rotation using the varimax method was first 

conducted, as the factor structure and the number of dimensions explored in the SVS were 

unclear (because questions were compiled from different sources, and in some cases, created de 

novo). Categorical variables with a missing data rate of  >20% and nominal variables (where 

responses are categorical with no implicit or explicit order) were excluded from exploratory 
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factor analysis.  Missing responses for ordinal and continuous variables (Questions 6-8, 14, 15, 

17-24, 27, 30, 31) were imputed with the median. Sensitivity analysis was completed, where 

exploratory factor analysis was re-run using raw data without imputation. The number of factors 

ultimately retained were based on the following: eigenvalues >1.0, examination of the scree plot, 

the point at which adding more factors minimally changes the cumulative explained variance, 

and parallel analysis,37. A minimum loading of 0.5 was determined to be the threshold at which a 

variable was retained within a factor. Internal consistency, or the extent to which items within a 

factor represented the same construct, was evaluated using Cronbach’s alpha for each factor.35 

RESULTS

Patient characteristics

A total of 470 patients were recruited into the study. Of these, 64 were excluded (16 were not 

internal medicine patients, 19 were not discharged home or to an independent living facility, 2 

died in hospital, 14 withdrew consent, 13 were not residents of Alberta). A total of 406 patients 

were included in the analysis. The mean age was 55.5 (SD 18.6) years (Table 2). The majority of 

the sample was male (55.4%), Caucasian (68.0%), born in Canada (72.4%), and reported English 

as their first language (85.2%). Approximately 30.5% of the sample were employed, while 9.1% 

were unemployed and 38.9% were retired. 

Feasibility and Face Validity

The mean time for completion of the SVS and background information survey together was 

17min 25sec (SD 5:48). Nearly all patients (98.1%) found the length to be acceptable. No 

patients terminated the survey prematurely, and no removal of questions was suggested. Small 
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wording changes were made to Question 26 for brevity and to Questions 6, 9, and 32 to increase 

specificity (i.e. specifying the mode of transportation when asking about travel time, that “travel 

barriers” pertained only to transportation barriers, and specifying which health services were 

being examined when asking about barriers to access, respectively). Participants also 

recommended splitting a single item into two, in two circumstances. First, for cost-related 

medication non-adherence, they recommended asking about both skipping medications and not 

filling a prescriptions (Questions 28, 29), as these may reflect different levels of financial 

constraints. Second, participants felt clarity was needed about whose costs were being explored 

when asking about out-of-pocket drug costs (Questions 30, 31). The final survey contained 33 

questions (Table 1; Appendix 1) in the following domains: transportation (9 questions), health 

salience (7 questions), social support (9 questions), and finances (8 question). 

Response characteristics and construct validity of health salience questions

Distribution of responses for the seven health salience questions are presented in Table 3. 

Approximately 12-15% of participants described skipping tests, medications, or medical 

appointments due to other life circumstances taking priority; an even higher proportion (30.7%) 

described difficulty following lifestyle recommendations for this same reason. Despite this, 

77.9% of patients indicated that their health was “very important”, and 60.2% believed that it 

would be “very easy” or “easy” to find the time and energy to keep healthy after hospital 

discharge. When asked about competing priorities that would make it difficult to focus on health, 

the most commonly reported was finances.
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We determined convergent and discriminant validity of the health salience questions through 

hypothesis testing of correlations. We developed a total of 99 hypotheses (Appendix 3), 35 of 

which predicted no correlation between responses to certain health salience questions and 

background socio-demographic characteristics (discriminant validity), and 64 of which predicted 

the presence of weak, moderate, or strong correlations (convergent validity). These hypotheses 

were informed by literature suggesting the presence of associations between adherence to 

lifestyle changes, medications, and/or medical appointment-keeping with stress,38 self-rated 

health,39 subjective social status,40 age,41-44 income,45, and employment status.46-48 Of these 64 

hypotheses, 39 (61%) observed correlations were as predicted in both strength and direction, 

with another 16 (25%) in the same direction (but not the same strength) as predicted (Tables 4 

and 5).

For discriminant validity, one of the 35 hypotheses could not be tested due to the number of 

missing responses. We demonstrated no correlation, as predicted, between health salience 

questions and 18 (53%) sociodemographic characteristics (Tables 4 and 5). The remaining 16 

hypotheses demonstrated primarily small correlations, only two of which met statistical 

significance. 

Discriminative validity was determined through known groups testing. We observed significant 

differences in proportions as hypothesized:

 Patients with low income were more likely to state that money-related concerns made it 

difficult to focus on health (47.2% vs 22.1%, p<0.01)
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 Patients not currently working were more likely than those who were working to state 

that both money-related and job-security concerns made it difficult to focus on health 

(50.0% vs 26.4%, p<0.01; and 23.9% vs 9.6%, p<0.01)

 Patients without permanent housing were more likely to state that their housing situation 

made it difficult to focus on health (58.8 vs 9.3%, p<0.01)

 Students were more likely to state that school-related concerns made it difficult to focus 

on health (50.0% vs 1.3%, p<0.01)

 Stay at home parents were more likely to state that domestic responsibilities made it 

difficult to focus on health (47.2% vs 22.1%, p<0.01)

Factor analysis of the Social Vulnerabilities Survey

Exploratory factor analysis was conducted for 27 of the 33 questions in the SVS. Questions 2, 

10, 21, and 33 were excluded from analysis due to a missing data rate >20% (Appendix 4). 

Questions 4 and 5 were additionally excluded from analysis due to the nominal nature of 

response categories (i.e. modes of transportation). Exploratory factor analysis demonstrated that 

five factors had eigenvalues over 1 (see Figure 1 - scree plot), and that these five factors 

accounted for 61.4% of the total variance. The five factors were: 1) social support; 2) health 

salience; 3) drug insurance; 4) transportation barriers; and 5) drug costs (see Appendix 5, with 

associated variables and their factor loadings). All questions loaded only to one factor. Four 

questions (Questions 3, 9, 14, 15) did not load to any factor. Internal consistency, as measured by 

Cronbach’s alpha, was reasonable, at 0.94 for factor 1 (social support), 0.78 for factor 2 (health 

salience), 0.91 for factor 3 (drug insurance), 0.58 for factor 4 (transportation), and 0.74 for factor 

5 (drug costs). Within each factor, all variables were correlated with each other (correlation 
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coefficients ≥0.2), but no correlations were >0.9. That is, each factor comprised of correlated but 

likely not redundant variables.35

Sensitivity analysis was conducted, repeating the exploratory factor analysis on raw data without 

imputation of variables. Based on parallel analysis,37 five factors were retained. These five 

factors are the same as the ones noted above (see Appendix 6 for factor loadings). Questions 

loaded to the same factors as in the original analysis. The same four questions did not load to any 

factor, with no additional non-loading items demonstrated.

DISCUSSION

The SVS is a tool that assesses modifiable social vulnerabilities that may impact the ability of 

patients to maintain their health. While questions from three domains (transportation, financial, 

and social support barriers) were adapted from prior surveys and instruments, seven questions 

were created for the domain of health salience in the presence of competing priorities. These 

questions were found to have high convergent and discriminant validity, with the SVS as a whole 

demonstrating high structural and factorial validity.

There are few existing validated measures for social vulnerabilities and the social determinants 

of health. The Social Needs Screening Tool from the American Academy of Family Physicians, 

and the Accountable Health Communities Screening Tool from the Centers for Medicaid and 

Medicare Services both ask about housing stability, food insecurity, utilities, transportation, and 

personal safety, with additional questions included about family support/assistance, child care, 

employment, education, and financial strain.49 50 A similar tool, Protocol for Responding to and 
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Assessing Patient Assets, Risks, and Experiences (PRAPARE) instrument has been implemented 

in health centres across the United States, and includes questions about personal characteristics, 

family and home (e.g. housing status), money and resources (e.g. education, employment, 

food/utilities/clothing/phone security), and social and emotional needs.51 These tools are broad in 

scope as they are intended to “identify any unmet need likely to have a negative impact on 

health”.49 Criticisms of this breadth include the resultant difficulty in prioritizing unmet needs 

and, more fundamentally, whether identified needs (that span from inadequate 

housing/food/supports, to transportation needs, to social integration, to stress) are truly 

actionable by the healthcare provider or healthcare system.46 Furthermore, there are no published 

validation studies of these questionnaires.  Our study addresses these gaps by validating a new 

tool that focuses on social vulnerabilities that are prevalent,51 evidence-based,9 10 and actionable. 

The importance of measuring social vulnerabilities cannot be overstated. In a population, only 

10% - 20% of preventable mortality can be attributed to medical care; in contrast, social factors 

are overwhelmingly influential in affecting health behaviours and outcomes.46 The SVS can 

identify patient and population needs so that these can be addressed in a comprehensive, multi-

level, and multi-faceted way. While approaches to social barriers have traditionally focused on 

population level interventions and policy development, individual-level practice changes and 

clinical innovations also have an important part to play.52 If we take cost-related medication non-

adherence as an example, individual-level interventions include increasing physician awareness 

of medication cost though education and provision of resources, so that a more cost-conscious 

prescribing approach can be undertaken.53 At the institutional and systemic level, electronic 

health records can be customized to display an alert showing medication costs at the time of 
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prescribing, along with lower cost alternatives.54 55 Default medication orders in electronic health 

records can also be shifted to generic, lower cost medications (with the ability to opt out).56 Both 

approaches have been shown to be effective in increasing the prescribing of lower cost 

medications.54-56  At the population level, broadening prescription drug coverage, removal of 

coverage gaps and caps, and providing “first-dollar” coverage at no direct cost to patients would 

all reduce out-of-pocket drug costs to patients.57-59 Ultimately, social vulnerabilitites cannot be 

acted upon if there is no accurate way to measure them. The SVS is therefore a validated 

instrument that has the potential to inform the delivery of more patient-centred, equitable health 

care. 

One limitation to our study is that we only conducted validation of the SVS in an inpatient 

cohort. Given the prevalence of social vulnerabilities, and that the social determinants of health 

influence health and well-being in not just the inpatient population but rather than general 

population as a whole, the SVS is likely to be applicable and relevant in any patient population. 

However, we recognize the limitations of extrapolating our data outside of the inpatient cohort. 

Second, our survey was developed based on the social vulnerabilities identified in qualitative 

studies of low-income patients in the United States, without similar studies having been done in 

our specific patient population of interest (i.e. general medical patients in Canada). Therefore, 

the relevance and representativeness of these social vulnerabilities remains unclear. While it is 

possible that the SVS does not capture other important social vulnerabilities in our patient 

population, the domains that are included likely remain relevant, with increasing evidence 

demonstrating their prevalence and/or their associations with hospital readmissions in 

heterogeneous, broad, populations.60-63 We also note that in our study, we asked specifically 
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about social vulnerabilities that may be missing from the SVS – no patients felt that additional 

questions in additional domains were needed. Lastly, we recognize that the generalizability of 

the SVS may be limited due to the specificity of the questions asked. For example, in densely 

populated cities, license and car ownership may not be important determinants of healthcare 

access. 

CONCLUSION

Despite the recognition that social determinants of health and their downstream social 

vulnerabilities are important correlates of patient well-being and ability to self-manage 

conditions, there has thus far not been a questionnaire that delves into these social barriers. The 

SVS is a reliable and valid instrument that identifies modifiable social barriers in medical 

inpatients. An understanding of these social vulnerabilities is essential in developing 

interventions, health, and social policy that mitigates these vulnerabilities to improve health 

outcomes. 
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Figure Legends

Figure 1-  Scree plot of eigenvalues of the Social Vulnerabilities Survey
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Table 1: Social Vulnerabilities Survey Questionnaire

Question Response variable
Categorical Ordinal Continuous

1. Do you have a valid driver’s license? a 

2. In the past month, how often did you drive? a 

3. Do you or someone in your household own a car? 

4. In the past month, which of the following other forms of transportation have you used? a 

5. In general, which is your most common form of transportation? a 

6. How long does it take to get to your family doctor’s office, using whatever form of transportation you 
    usually use to get there?



7. How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use 
     to get there?



8. How long does it take to get to a lab to get blood tests done, using whatever form of transportation 
    you usually use to get there?



9. In the past 1 year, have you had difficulty keeping an appointment with a healthcare provider, getting 
    a lab test or x-ray done, or had difficulty getting the health care you needed because you had no way 
    of getting there? 



10. In the past year, have you had difficulty following suggestions from a healthcare provider to make 
      lifestyle changes (e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority 
      at the time? 



11. In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and 
      did not re-book them) because other circumstances in your life took priority at that time?  



12. In the past 1 year, have you stopped any medications because other circumstances in your life took 
      priority at that time?



13. In the past 1 year have you skipped any appointments to see a health care provider because other 
      circumstances in your life took priority at that time?



14. In your current circumstance, how important is your health to you? 

15. How easy do you think it will be to find time and energy to try to keep healthy after you leave the 
       hospital?



16. What areas in your life make it difficult to focus on your health? 

17. If you needed it, how often is someone available to help you if you were confined to bed? b 

18. If you needed it, how often is someone available to take you to the doctor? b 

19. If you needed it, how often is someone available to prepare your meals if you were unable to do it 
       yourself? b



20. If you needed it, how often is someone available to help you with daily chores if you were sick? b 

21. If you needed it, how often is someone available to have a good time with? b 

22. If you needed it, how often is someone available to turn to for suggestions about how to deal with a 
      personal problem? b



23. If you needed it, how often is someone available who understands your problems? b 

24. If you needed it, how often is someone available to love and make you feel wanted? b 

25. a) Do you live alone?
       b) If no: What is your relationship with the people living with you? 




26. Do you have drug insurance? 

27. What percentage of drug costs do you have to pay out-of-pocket? 

28. In the past 1 year, have you not filled a prescription because of cost? 

29. In the past 1 year, have you not skipped medication doses because of cost (to save money)? 

30. How much money do you pay out-of-pocket for your own medications, in total, over one year? 

31. How much money do you or your household pay out-of-pocket for the entire household’s own 
      medications over one year?



32. In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab 
      test or x-ray done, or didn’t get the health care you needed because you could not financially afford 
      to miss work?



33. a) Do you care, or help to care, for any dependants under 18 years of age?
      b) If yes: In the past 1 year, have missed an appointment with a health care provider, didn’t get a lab   
           test or x-ray done, or didn’t get the health care you needed because you could not find or afford 
           child-care




a Questions 1, 2, 4, 5 are from the Canadian Community Health Survey – Healthy Aging Questionnaire 17

b Questions 17 to 24 are from the 8-item modified Medical Outcomes Study Social Support Survey 18
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Table 2: Sample characteristics

Frequency (%) N=406
Age Mean (SD) 55.5 (18.6)
Male 225 (55.4%)
First language English 346 (85.2%)
Born in Canada 293 (72.4%)
Ethnicity Caucasian 274 (68.0%)

Aboriginal 38 (9.4%)
Chinese 22 (5.5%)
South Asian 20 (5.0%)
Other 49 (12.2%)

Marital Status Married 182 (44.7%)
Common-Law 37 (9.1%)
Widowed 34 (8.4%)
Divorced/Separated 52 (12.8%)
Single 102 (25.1%)

Education Less Than High School 80 (19.8 %)
High School Graduate 98 (24.2%)
Certificate or Diploma 37 (9.1%)
Some postgraduate 108 (26.7%)
Post-secondary graduate 82 (20.3%)

Employment Currently Working 124 (30.5%)
Unemployed 37 (9.1%)
Temporary LOA 28 (6.9%)
Permanently Unable to Work 29 (7.1%)
Retired 158 (38.9%)
Other 30 (7.4%)

Household Income <$15 000 44 (10.9%)
$15 000 - $24 999 42 (10.4%)
$25 000 - $49 999 57 (14.1%)
$50 000 - $74 999 48 (11.9%)
$75 000 - $99 999 31 (7.7%)
$100 000 - $124 999 19 (4.7%)
$125 000 - $149 999 7 (1.7%)
$150 000 - $174 999 9 (2.2%)
$175 000 - $199 999 6 (1.5%)
≥$200 000 24 (6.0%)
Do not know, Do not wish to 
answer

116 (28.8%)

1 133  (33.0%)
2 155 (38.5%)
3 52 (12.9%)
4 37 (9.2%)

Number of Individuals 
dependent on this 
household Income

5 or greater 26 (6.5%)
Currently Homeless 17 (4.2%)
Societal SSS Mean (SD) 5.7 (2.1%)
Community SSS Mean (SD) 5.4 (2.4%)

0 43 (11.1%)
1 82 (21.1%)
2 106 (27.3%)
3 80 (20.6%)
4 41 (10.6%)

Number of Elixhauser 
Comorbidities

5 or greater 36 (9.3%)
Abbreviations: LOA- leave of absence; SSS- subjective social status; SD- standard deviation
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Table 3: Salience of health questions and response characteristics

Question Response n (%a)
Yes 122 (30.7)
No 120  (30.2)

Q1 In the past 1 year, have you had difficulty following suggestions from a health care provider to make lifestyle 
changes (e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority at that time?

N/A: No lifestyle changes have been recommended 155 (39.0)
Yes 63 (15.9)
No 277 (69.9)

Q2 In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not 
re-book them) because other circumstances in your life took priority at that time?  

N/A: No tests have been ordered 56 (14.4)
Yes 49 (12.4)
No 326 (82.3)

Q3 In the past 1 year, have you stopped any medications because other circumstances in your life took priority 
at that time? 

N/A: I am not on any medications 21 (5.3)
Yes 56 (14.1)
No 326 (82.3)

Q4 In the past 1 year have you skipped any appointments to see a health care provider because other 
circumstances in your life took priority at that time? 

N/A: I have not had any appointments 14 (3.5)
Q5 In your current circumstance, how important is your health to you? Not important at all 0 (0.0)

Not very important 1 (0.3)
Neutral 15 (3.8)
Important 71 (18.1)
Very important 306 (77.9)

Q6 How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital? Very hard 5 (1.3)
Hard 67 (17.1)
Neutral 84 (21.4)
Easy 174 (44.4)
Very easy 62 (15.8)

Q7 What areas in your life make it difficult to focus on your health? b No area makes it difficult 162 (39.9)
Worrying about money 126 (32.2)
Worrying about basic needs (e.g. food) 38 (9.7)
Housing situation is unstable 46 (11.8)
Working about job security 51 (13.0)
I have too many job responsibilities 39 (10.0)
I have too many household responsibilities 28 (7.2)
Worrying about school 10 (2.6)
Relationship issues or conflict 48 (12.3)
I am a caregiver for a friend/family member who is ill 25 (6.4)
Other 34 (8.7)

a Total number of respondents for each question: Q1 – 397; Q2 to Q4 – 396; Q5 –393; Q6 – 392; Q7 – 391
b Respondents may check up to three items
Abbreviations: N/A- not applicable; Q- question number

Page 31 of 53

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059788 on 3 June 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

31

Table 4: Correlation matrix of salience of health with self-reported and demographic variables

SociodemographicsSelf-Rated 
Health

Perceived Stress 
Scale Score

Societal 
SSS

Community 
SSS

Age Income Unemployed / 
Unable to work 

Stay at home 
parent/spouse

Has regular 
family doctor

Q1: Difficulty making lifestyle 
changes -0.17 0.34 -0.19 -0.17 -0.27 -0.09 0.34 -0.06 -0.19

Q2: Difficulty getting 
investigations -0.18 0.33 -0.14 -0.17 -0.30 -0.17 0.39 0.13 -0.22

Q3: Stopping medications -0.12 0.37 -0.21 -0.16 -0.31 -0.28 0.49 -0.03 -0.27

Q4: Skipping appointments -0.01 0.37 -0.23 -0.28 -0.41 -0.19 0.55 -0.08 -0.08

Q5: Importance of health 0.03 -0.17 0.11 0.12 0.08 0.09 -0.07 -0.05 0.30

Q6:  Perceived difficulty 
maintaining health -0.22 0.28 -0.18 -0.20 -0.16 -0.04 -0.08 0.04 -0.13

Q7: Worry about basic needs 
(housing, basic needs) -0.31 0.39 -0.32 -0.33 -0.37 -0.62 0.45 0.15 -0.21

Q7:  Worry about money -0.001 0.44 -0.34 -0.40 -0.34 -0.41 0.36 0.07 -0.11

Q7:  Worry about domestic 
responsibilities and caregiving 0.08 0.23 -0.01 0.04 -0.15 0.098 0.09 0.43 0.01

Q7: Worry about school 0.05 0.19 -0.12 0.01 -0.87 0.01 -0.23 0.17 .*

Q7: Number of areas of worry 
(1 vs 2+) -0.08 0.49 -0.30 -0.29 -0.48 -0.31 0.40 0.16 -0.11

*Unable to calculate due to number of missing observations
Abbreviations: SSS – subjective social status
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Table 5: Summary of hypothesis testing of correlations

Discriminant Validity N=34 hypotheses

No correlation as predicted 18 (53%)

Positive correlation demonstrated 7 (21%)
Small 7
Moderate 0
Large 0

Negative correlation demonstrated 9 (26%)
Small 8
Moderate 1
Large 0

Convergent Validity N=64 hypotheses

Correlation strength and direction exactly as predicted 39 (61%)

No correlation observed while correlation was predicted 8 (13%)

Direction of observed correlation the same as predicted 16 (25%)
Off by 1 strength category 16
Off by 2 strength categories 0

Direction of observed correlation direction opposite of predicted 1 (2%)
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Appendix 1: Social Vulnerabilities Survey 
 

A. Transportation 
 
1. Do you have a valid driver's license? 

 Yes 
 No 

 
2. In the past month, how often did you drive? 

 6 or 7 days a week 
 4 or 5 days a week 
 1 to 3 days a week 
 1 to 3 days a month 
 Not at all in the last month 

 
3. Do you or someone in your household own a car? 

 Yes 
 No 

 
4. In the past month, which of the following other forms of transportation have you used? (Check all that apply) 
 

 Passenger in a motorized vehicle 
 Taxi 
 Public transportation  
 Calgary Handibus or Access Calgary Service 
 Cycling 
 Walking 
 Wheelchair or motorized 
 Other. Please specify: 

 
5. What is your most common form of transportation? 

 Drive a motor vehicle 
 Passenger in a motor vehicle 
 Taxi 
 Public transportation  
 Calgary Handibus or Access Calgary Service 
 Cycling 
 Walking 
 Wheelchair or motorized cart 
 Other. Please specify:  

 
6. How long does it take to get to your family doctor's office, using whatever form of transportation you usually use to 
get there? 

       (in minutes) 
 
7. How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use to get there? 

       (in minutes) 
 

8. How long does it take to get to a lab to get blood tests done, using whatever form of transportation you usually use 
to get there? 

       (in minutes) 
 
9. In the past 1 year, have you had difficulty keeping an appointment with a health care provider, getting a lab test or 
x-ray done, or had difficulty getting the health care you needed because you had no way of getting there? 

 Yes 
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 No 
 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 

 
B. Health Salience 

 
10. In the past 1 year, have you had difficulty following suggestions from a health care provider to make lifestyle changes 

(e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority at that time? 
 Yes 
 No 
 N/A: No lifestyle changes have been recommended 

 
11. In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not re-book 

them) because other circumstances in your life took priority at that time?   
 Yes 
 No 
 N/A: No tests have been ordered 

 
12. In the past 1 year, have you stopped any medications because other circumstances in your life took priority at that 

time? 
 Yes 
 No 
 N/A: I am not on any medications 

 
13. In the past 1 year have you skipped any appointments to see a health care provider because other circumstances in 

your life took priority at that time? 
 

 Yes 
 No 
 N/A: I have not had any appointments 

 
14. In your current circumstance, how important is your health to you? 

 Not very important 
 Not important 
 Neutral 
 Important 
 Very important 

 
15. How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital? 

 Very hard 
 Hard 
 Neutral 
 Easy 
 Very easy 

 
16. What areas in your life make it difficult to focus on your health? (Check up to three) 

 No area makes it difficult 
 Worrying about money 
 Worrying about basic needs (e.g. food) 
 Housing situation is unstable 
 Worrying about job security 
 I have too many job responsibilities 
 I have too many household responsibilities 
 Worrying about school 
 Relationship issues or conflict 
 I am a caregiver for a friend/family member who is ill 

Page 36 of 53

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059788 on 3 June 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

 Other. Please specify:  
 

C. Social Support 
 

17. If you needed it, how often is someone available to help you if you were confined to bed? 
 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
18. If you needed it, how often is someone available to take you to the doctor? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
19. If you needed it, how often is someone available to prepare your meals if you were unable to do it yourself? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
20. If you needed it, how often is someone available to help you with daily chores if you were sick? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
21. If you needed it, how often is someone available to  have a good time with? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
22. If you needed it, how often is someone available to turn to for suggestions about how to deal with a personal 

problem? 
 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
23. If you needed it, how often is someone available who understands your problems? 

 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
24. If you needed it, how often is someone available to love and make you feel wanted? 
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 None of the time 
 A little of the time 
 Some of the time 
 Most of the time 
 All of the time 

 
25. a) Do you live alone? 

 Yes 
 No 

 
25.   b) If no: What is your relationship with the people living with you? (Check all that apply) 

 Spouse or partner 
 Children 
 Parents 
 Extended family (e.g. grandparents, aunts, uncles, nieces, nephews, cousins) 
 Friends or roommates 
 Tenants 
 Other. Please specify: 

 
D. Financial Barriers 

 
26. Do you have drug insurance? 

 Yes 
 No 

 
27. What percentage of drug costs do you have to pay out-of-pocket? 

 0% 
 1-10% 
 11-20% 
 21-30% 
 31-40% 
 41-50% 
 >50% 

 
28. In the past 1 year, have you not filled a prescription because of cost? 

 Yes 
 No 
 N/A: I have not been on any prescription medications in the past year 

 
29. In the past 1 year, have you not skipped medication doses because of cost (to save money)? 

 Yes 
 No 
 N/A: I have not been on any prescription medications in the past year 

 
30. How much money do you pay out-of-pocket for your own medications, in total, over one year? 

       (in Canadian dollars) 
 

31. How much money do you or your household pay out-of-pocket for the entire household’s own medications over one 
year? 

       (in Canadian dollars) 
 

32. In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not financially afford to miss work? 

 Yes 
 No 
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 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 
 

33. a) Do you care, or help to care, for any dependants under 18 years of age? 
 Yes 
 No 

 
33.   b) If yes: In the past 1 year, have missed an appointment with a health care provider, didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not find or afford child-care 

 Yes 
 No 
 N/A: I have not needed to see a health care provider, or get lab tests or x-rays done in the past year 
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Appendix 2: Background Information Survey 
 

A. Self-Rated Health 
1. How would you rate your health today? 

 Excellent 
 Good 
 Fair 
 Poor 
 Bad 

 
B. Perceived Stress  

 
2. In the last year, how often have you felt that you were unable to control the important things in your life? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
3. In the last year, how often have you felt confident about your ability to handle your personal problems? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
4. In the last year, how often have you felt that things were going your way? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
5. In the last year, how often have you felt that difficulties were piling up so high that you could not overcome them? 

 Never 
 Almost never 
 Sometimes 
 Fairly often 
 Very often 

 
C. Health Beliefs 

 
6. For most kinds of illnesses, it is the doctor who can help you the most. 

 Disagree 
 Neutral 
 Agree 

 
7. Home remedies are often much better than the drugs that doctors prescribe. 

 Disagree 
 Neutral 
 Agree 

 
8. You seem to get illnesses that doctors can’t do much for. 

 Disagree 
 Neutral 
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 Agree 
 
9. If you follow a doctor’s advice, you will have less illness in your lifetime. 

 Disagree 
 Neutral 
 Agree 

 
10. Whenever you get sick, it seems to be very serious. 

 Disagree 
 Neutral 
 Agree 

 
11. You get the kinds of illnesses that worry you a great deal. 

 Disagree 
 Neutral 
 Agree 

 
12. In general, when you get sick, how much does it interfere with your usual activities? 

 Not at all 
 A little 
 A moderate amount 
 A great deal 

 
D. Baseline function 

 
13. In the past month, have you been able to walk: 

 Without help (except from a cane if needed) 
 With some help (from a person, walker, or crutches) 
 Completely unable to walk 

 
14. In the past month, have you been able to eat: 

 Without help  
 With some help (need help with cutting, etc) 
 Completely unable to feed yourself 

 
15. In the past month, have you been able to dress and undress: 

 Without help  
 With some help  
 Completely unable to dress or undress yourself 

 
16. In the past month, have you been able to bathe or shower: 

 Without help  
 With some help (getting in and out of the tub, or need special attachments to the tub) 
 Completely unable to bathe or shower yourself 

 
17. In the past month, have you been able to do your housework: 

 Without help  
 With some help (can do light housework but need help with heavy work) 
 Completely unable to do housework 

 
18. In the past month, have you been able to prepare your meals: 

 Without help  
 With some help (can prepare some things but cannot cook full meals) 
 Completely unable to prepare any meals 
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E. Health care use  
 
19. Do you have a regular family doctor? 

 Yes  
 No 

 
20. In the past 1 year, have you used mobile lab services (where you get lab tests done in your home)? 

 Yes 
 No 
 N/A: I have needed to get any lab tests in the past year 

 
21. a) Do you have home care publicly provided to you (for example, through Alberta Health Services)? 

 Yes  
 No 

 
21   b) If yes: What does home care help you with? (Check all that apply) 

 Personal hygiene (bathing, grooming, oral care)  
 Dressing/undressing 
 Toileting and/or catheter maintenance 
 Mobilizing and transferring 
 Help with dining 
 Help with medications 
 Wound care 
 Other. Please specify:  

 
22. a) Do you pay privately for home care or for a caregiver (excluding help with housework or preparation of meals)? 

 Yes  
 No 

 
22.   b) If yes: What does home care help you with? (Check all that apply) 

 Personal hygiene (bathing, grooming, oral care)  
 Dressing/undressing 
 Toileting and/or catheter maintenance 
 Mobilizing and transferring 
 Help with dining 
 Help with medications 
 Wound care 
 Other. Please specify:  

 
23. In the past month, have you or your household paid for someone to do the housework in your home? 

 Yes  
 No 

 
24. In the past month, have you or your household paid for someone to prepare your meals? 

 Yes  
 No 

 
F. Socio-demographics 

 
25. Are you a: 

 Man  
 Woman 

 
26. Is English the language that you speak best? 

 Yes  
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 No 
 
27. a) Were you born in Canada? 

 Yes  
 No 

 
27.   b) If no: In what country were you born?       
27.   c) If no: What year did you come to Canada?       

 
 

28. What is your cultural or ethnic background? 
 Aboriginal 
 Arab/West Asian (e.g. Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 Black (e.g. African, Haitian, Jamaican, Somali) 
 Chinese 
 Filipino 
 Japanese 
 Korean 
 Latin American 
 South Asian (e.g. Bengali, East Indian, Nepali, Pakistani, Sri Lankan) 
 South East Asian (e.g. Indonesian, Malaysian, Thai, Cambodian, Singaporean, Vietnamese) 
 White (Caucasian) 
 French-Canadian 
 Other. Please specify: 

 
29. What is your age?       

 
30. What is your marital status? 

 Married  
 Living common-law 
 Widowed 
 Divorced 
 Separated 
 Single, never married 

 
31. What is your occupation?       
 
32. Which statement best describes your work situation just before coming into hospital? 

 Currently working 
 Unemployed or looking for work 
 Stay at home spouse or parent 
 Student 
 Unpaid volunteer 
 Temporary leave of absence 
 Permanently unable to work 
 Retired 

 
33. What is the highest level of education you completed? 

 Less than high school 
 High school graduate 
 Apprenticeship or trades certificate or diploma 
 Some post-secondary (college or university) 
 Post-secondary graduate 
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34. a) What is your best estimate of the total income, before taxes and deductions, of all household members from all 
sources in the past 12 months? 

 Less than $15,000 
 $15,000 to less than $25,000 
 $25,000 to less than $50,000 
 $50,000 to less than $75,000 
 $75,000 to less than $100,000 
 $100,000 to less than $125,000 
 $125,000 to less than $150,000 
 $150,000 to less than $175,000 
 $175,000 to less than $200,000 
 $200,000 and over 
 Do not know 
 Do not wish to answer 

 
35. How many people, including yourself, are dependent on this income?       
 
36. MacArthur Scale of Subjective Social Status: Community 
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37. MacArthur Scale of Subjective Social Status: Society (Replace “United States” with “Canada”) 
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Appendix 3: Hypothesized correlations between health salience questions and patient background characteristics 
 Self-Rated 

Health 
Perceived 

Stress 
Societal SSS Community SSS Socio-demographics 

Age Income Unemployed or Unable 
to work permanently or 

temporarily 

Employed as 
stay-at-home 

parent or spouse 

Regular 
family 
doctor 

Q1: Difficulty 
making lifestyle 
changes 

-1 +2 -1 -1 -1 -2 +2 0 0 

Q2: Difficulty 
getting 
investigations 

-1 +2 -1 -1 -1 -2 +2 0 0 

Q3: Stopping 
medications -1 +2 -1 -1 -1 -2 +2 0 0 

Q4: Skipping 
appointments -1 +2 -1 -1 -1 -1 +2 0 0 

Q5: Importance of 
health 0 0 0 0 0 0 0 0 +1 

Q6:  Perceived 
difficulty 
maintaining health 

-2 +2 -1 -1 +2 -2 +2 0 0 

Q7: Worry about 
basic needs 
(housing, basic 
needs) 

-2 +3 -2 -1 -1 -3 +2 0 -1 

Q7:  Worry about 
money 0 +2 -2 -1 -1 -2 +2 0 -1 

Q7:  Worry about 
domestic 
responsibilities and 
caregiving 

0 +1 -1 -2 -1 -1 0 +3 0 

Q7: Worry about 
school 0 0 0 0 -3 0 0 0 0 

Q7: Number of 
areas of worry (1 
vs 2+) 

-1 +2 -1 -1 0 -2 +2 0 0 

Where -2=moderate negative correlation; -1= small negative correlation; 0= no correlation; +1 = small positive correlation; +2=moderate positive correlation; +3= strong positive 
correlation 
Abbreviations: Q- question number, SSS – subjective social status 
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Appendix 4: Frequency of missing data  
 

Question Missing data 
N=406 
n(%) 

1. Do you have a valid driver’s license? 9 (2.2) 
2. In the past month, how often did you drive? 110 (27.1) 
3. Do you or someone in your household own a car? 9 (2.2) 
4. In the past month, which of the following other forms of transportation have you used?  41 (10.1) 
5. What is your most common form of transportation? 10 (2.5) 
6. How long does it take to get to your family doctor’s office, using whatever form of transportation you  
    usually use to get there? 

52 (12.8) 

7. How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use  
     to get there? 

51 (12.6) 

8. How long does it take to get to a lab to get blood tests done, using whatever form of transportation  
    you usually use to get there? 

26 (6.4) 

9. In the past 1 year, have you had difficulty keeping an appointment with a healthcare provider, getting  
    a lab test or x-ray done, or had difficulty getting the health care you needed because you had no way  
    of getting there?  

9 (2.2) 

10. In the past year, have you had difficulty following suggestions from a healthcare provider to make  
      lifestyle changes (e.g. diet, exercise, smoking, alcohol use) because other circumstances took priority  
      at the time?  

164 (40.4) 

11. In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and  
      did not re-book them) because other circumstances in your life took priority at that time?   

66 (16.3) 

12. In the past 1 year, have you stopped any medications because other circumstances in your life took  
      priority at that time? 

10 (2.5) 

13. In the past 1 year have you skipped any appointments to see a health care provider because other  
      circumstances in your life took priority at that time? 

10 (2.5) 

14. In your current circumstance, how important is your health to you? 13 (3.2) 
15. How easy do you think it will be to find time and energy to try to keep healthy after you leave the  
       hospital? 

14 (3.5) 

16. What areas in your life make it difficult to focus on your health?  15 (3.7) 
17. If you needed it, how often is someone available to help you if you were confined to bed?  10 (2.5) 
18. If you needed it, how often is someone available to take you to the doctor?  10 (2.5) 
19. If you needed it, how often is someone available to prepare your meals if you were unable to do it  
       yourself?  

10 (2.5) 

20. If you needed it, how often is someone available to help you with daily chores if you were sick?  12 (3.0) 
21. If you needed it, how often is someone available to have a good time with?  269 (66.3) 
22. If you needed it, how often is someone available to turn to for suggestions about how to deal with a  
      personal problem?  

11 (2.7) 

23. If you needed it, how often is someone available who understands your problems?  11 (2.7) 
24. If you needed it, how often is someone available to love and make you feel wanted? a 11 (2.7) 
25. Do you live alone? 10 (2.5) 
26. Do you have drug insurance? 10 (2.5) 
27. What percentage of drug costs do you have to pay out-of-pocket? 42 (10.3) 
28. In the past 1 year, have you not filled a prescription because of cost? 35 (8.6) 
29. In the past 1 year, have you not skipped medication doses because of cost (to save money)? 35 (8.6) 
30. How much money do you pay out-of-pocket for your own medications, in total, over one year? 50 (12.3) 
31. How much money do you or your household pay out-of-pocket for the entire household’s own  
      medications over one year? 

164 (40.4) 

32. In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab  
      test or x-ray done, or didn’t get the health care you needed because you could not financially afford  
      to miss work? 

18 (4.4) 

33. Do you care, or help to care, for any dependants under 18 years of age? 345 (85.0) 
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Appendix 5: Factor loadings of social vulnerability questions – With imputation of missing ordinal and continuous data  
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Do you have a valid driver’s license?    -0.536  

Do you or someone in your household own a car?      

How long does it take to get to your family doctor’s office, using whatever form of transportation you 
usually use to get there?  

   0.619  

How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use to 
get there? 

   0.680  

How long does it take to get to a lab to get blood tests done, using whatever form of transportation you 
usually use to get there? 

   0.767  

In the past 1 year, have you had difficulty keeping an appointment with a health care provider, getting a 
lab test or x-ray done, or had difficulty getting the health care you needed because you had no way of 
getting there? 

     

In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not 
re-book them) because other circumstances in your life took priority at that time?   

 0.644    

In the past 1 year, have you stopped any medications because other circumstances in your life took priority 
at that time? 

 0.704    

In the past 1 year have you skipped any appointments to see a health care provider because other 
circumstances in your life took priority at that time?  

 0.783    

In your current circumstance, how important is your health to you?      

How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital?      

What areas in your life make it difficult to focus on your health?  (2 or more items checked)  0.560    

If you needed it, how often is someone available to help you if you were confined to bed? 0.877     

If you needed it, how often is someone available to help you to take you to the doctor? 0.837     

How often is someone available to prepare your meals if you were unable to do it yourself?  0.922     

How often is someone available to help you with daily chores if you were sick? 0.898     

If you needed it, how often is someone available to turn to for suggestions about how to deal with a 
personal problem? 

0.818     

How often is someone available who understands your problems? 0.808     

How often is someone available to love and make you feel wanted? 0.761     
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Do you have drug insurance?   -0.906   

What percentage of drug costs do you have to pay out-of-pocket?   0.916   

In the past 1 year, have you not filled a prescription because of cost?  0.581    

In the past 1 year, have you skipped mediation doses because of cost (to save money)?  0.654    

Do you live alone? -0.526     

How much money do you or your household pay out-of-pocket in total for the entire household’s 
medications over one year? 

    0.880 

How much money do you pay out-of-pocket for your own medications in total, over one year?     0.857 

In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not financially afford to miss work? 

 0.569    

Empty cells represent factor loadings <0.5 
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Appendix 6: Factor loadings of social vulnerability questions – Using raw data without imputation 
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Do you have a valid driver’s license?    -0.526  

Do you or someone in your household own a car?      

How long does it take to get to your family doctor’s office, using whatever form of transportation you 
usually use to get there?  

   0.724  

How long does it take to get to a walk-in clinic, using whatever form of transportation you usually use to 
get there? 

   0.654  

How long does it take to get to a lab to get blood tests done, using whatever form of transportation you 
usually use to get there? 

   0.843  

In the past 1 year, have you had difficulty keeping an appointment with a health care provider, getting a 
lab test or x-ray done, or had difficulty getting the health care you needed because you had no way of 
getting there? 

     

In the past 1 year, was there a time when you did not get blood, urine, or imaging tests done (and did not 
re-book them) because other circumstances in your life took priority at that time?   

 0.628    

In the past 1 year, have you stopped any medications because other circumstances in your life took priority 
at that time? 

 0.690    

In the past 1 year have you skipped any appointments to see a health care provider because other 
circumstances in your life took priority at that time?  

 0.724    

In your current circumstance, how important is your health to you?      

How easy do you think it will be to find time and energy to try to keep healthy after you leave the hospital?      

What areas in your life make it difficult to focus on your health?  (2 or more items checked)  0.534    

If you needed it, how often is someone available to help you if you were confined to bed? 0.882     

If you needed it, how often is someone available to help you to take you to the doctor? 0.810     

How often is someone available to prepare your meals if you were unable to do it yourself?  0.871     

How often is someone available to help you with daily chores if you were sick? 0.838     

If you needed it, how often is someone available to turn to for suggestions about how to deal with a 
personal problem? 

0.708     

How often is someone available who understands your problems? 0.688     

How often is someone available to love and make you feel wanted? 0.709     
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Do you have drug insurance?   -0.823   

What percentage of drug costs do you have to pay out-of-pocket?   0.845   

In the past 1 year, have you not filled a prescription because of cost?  0.676    

In the past 1 year, have you skipped mediation doses because of cost (to save money)?  0.702    

Do you live alone? -0.526     

How much money do you or your household pay out-of-pocket in total for the entire household’s 
medications over one year? 

    0.905 

How much money do you pay out-of-pocket for your own medications in total, over one year?     0.910 

In the past 1 year, have you missed an appointment with a health care provider, or didn’t get a lab test or 
x-ray done, or didn’t get the health care you needed because you could not financially afford to miss work? 

 0.504    

Empty cells represent factor loadings <0.5 
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item 
No. Recommendation

Page 
No.

(a) Indicate the study’s design with a commonly used term in the title or the abstract 1Title and abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2-3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 5-6
Objectives 3 State specific objectives, including any prespecified hypotheses 6

Methods
Study design 4 Present key elements of study design early in the paper 6-9
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and 

data collection
9

(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. 
Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and 
control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants

9Participants 6

(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case

N/A

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable

11-13

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). 
Describe comparability of assessment methods if there is more than one group

6-8

Bias 9 Describe any efforts to address potential sources of bias 13
Study size 10 Explain how the study size was arrived at N/A

Continued on next page 
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2

Quantitative 
variables

11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were 
chosen and why

12-13

(a) Describe all statistical methods, including those used to control for confounding 11-13
(b) Describe any methods used to examine subgroups and interactions 12
(c) Explain how missing data were addressed 12-13
(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy

N/A

Statistical 
methods

12

(e) Describe any sensitivity analyses 13
(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for 
eligibility, confirmed eligible, included in the study, completing follow-up, and analysed

13; Appendix 4

(b) Give reasons for non-participation at each stage 13

Participants 13*

(c) Consider use of a flow diagram N/A
(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures 
and potential confounders

13; Table 2

(b) Indicate number of participants with missing data for each variable of interest Appendix 4

Descriptive data 14*

(c) Cohort study—Summarise follow-up time (eg, average and total amount) N/A
Cohort study—Report numbers of outcome events or summary measures over time
Case-control study—Report numbers in each exposure category, or summary measures of exposure

Outcome data 15*

Cross-sectional study—Report numbers of outcome events or summary measures 15-16
(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% 
confidence interval). Make clear which confounders were adjusted for and why they were included

15-16; Tables 4, 5; Appendices 5, 6

(b) Report category boundaries when continuous variables were categorized N/A

Main results 16

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A
Continued on next page 
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 17; Appendix 6
Key results 18 Summarise key results with reference to study objectives 17
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both 

direction and magnitude of any potential bias
19-20

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, 
results from similar studies, and other relevant evidence

17-19

Generalisability 21 Discuss the generalisability (external validity) of the study results 19-20

Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original 

study on which the present article is based
21

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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