Pacediatrics & Child Health, 2019, 200-208
doi: 10.1093/pch/pxy090

Original Article

Advance Access publication 6 August 2018

Original Article

In support of point-of-care social needs screening: The effects of
five social determinants on the health of children with chronic
diseases in British Columbia

Michael Seear FRCPC'", Shazhan Amed FRCPC?, Janis Dionne FRCPC?, Connie Yang FRCPC',
Katherine Tourigny BSc’, Alanna De Mello BSc?, Zachary Hamilton BSc’,
Bernardo Garcia Espinosa BSc'

'Division of Respirology, Department of Pediatrics, BC’s Children’s Hospital, Vancouver, British Columbia; *Division of
Endocrinology, Department of Pediatrics, BC’s Children’s Hospital, Vancouver, British Columbia; *Division of Nephrology,
Department of Pediatrics, BC’s Children’s Hospital, Vancouver, British Columbia

Correspondence: Michael Seear, Division of Respiratory Medicine, BC’s Children’s Hospital, 4480 Oak Street, Vancouver, British
Columbia V6H 3V4. Telephone 604-875-2119, fax 604-875-3293, e-mail mseear@cw.bc.ca

Abstract

Background: Prior to introducing social needs screening into our subspecialty clinics, we first wanted
to understand the health effects of the major social challenges facing children with chronic diseases in
British Columbia.

Methods: Using a strict prospective methodology, avoiding use of health databases and proxy end
points, we studied the effects of five social health determinants (distance from care, family income, gen-
der, ethnicity, caregiver education), on health outcomes in three groups of children with chronic dis-
eases: cystic fibrosis (CF), type 1 diabetes (T1D), chronic kidney disease (CKD). Social determinant
data were collected at a face-to-face interview during a clinic visit. These were correlated with diagno-
sis-specific health outcomes, measured at the same visit. Main outcomes were: forced expired volume in
1 second (FEV,) (CF group), HbAlc (T1D group), estimated glomerular filtration rate (CKD group).
Results: We studied 270 children: 85 CF, 89 T1D and 96 CKD. In all three groups, children from fam-
ilies with annual income less than $45,000 had significantly worse health than those from families above
this cut-off. Lower caregiver education was related to worse health in the CKD and T'1D groups. We found
no adverse health effects associated with distance from subspecialty care, patient ethnicity or gender.
Conclusion: Even in a prosperous province, family poverty and lack of caregiver education still
impose measurable adverse effects on the health of children with chronic diseases. We hope these
results help support the integration of social needs screening into routine multidisciplinary outpatient
clinics. Early detection of social problems and targeted interventions will hopefully help to equalize
health outcomes between children from different social groups.

Keywords:  Cystic fibrosis; Education; Health care access; Income; Kidney disease; Social determinants;
Type 1 diabetes.

“When it comes to health, your zip code is more important than From Hippocrates (2) to Engels (3), it has been known for
your genetic code” centuries that poor social conditions are bad for health. Until
Dr Garth Graham (1). recently, it was believed there was a threshold relationship
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between social disadvantage and health (4). The surprising
finding from the influential Whitehall study (S) was that the
relationship is actually a continuum across the whole social
scale (6). Subsequent studies have confirmed that wherever
there is a measurable social gradient, such as income, education
level or employment grade, there is always an associated health
gradient (7-9). The incremental benefits get smaller at higher
social levels but the very rich are still healthier than the rich
(10) and all are a great deal healthier than the poor.

The health effects of social deprivation are particularly import-
ant during childhood (11). Beginning in utero, the cumulative
effects of adverse social factors lock a child into a trajectory of
ill health that can last a lifetime (12). Social legislation aimed
at equalizing health outcomes between rich and poor is now
common practice in developed countries (13)—it is also a
foundation of current WHO policy (14). A growing body of
government reports (15), professional recommendations (16)
and clinical research (17) emphasize that health workers can
play an important part in this process by introducing social
screening (social diagnosis) and targeted interventions (social
prescribing), into routine clinic visits (18).

In our experience, social variables are particularly important
modifiers of health in the growing numbers of children with
chronic diseases (19). Prior to introducing social needs screen-
ing (backed by early referral to appropriate support services),
into the clinics serving these children, we first wanted to under-
stand which were the major social determinants that affected
the health of children in our province with chronic health prob-
lems. Consequently, we examined the effects of distance from
care, family income, gender, ethnicity and caregiver education,
on health outcomes in three groups of children with chronic
diseases (cystic fibrosis [CF], type 1 diabetes [T1D], chronic
kidney disease [CKD]). A single-centre study allowed us to col-
lect data directly from patients and their families which avoided

the use of database reviews and proxy end points.

METHODS
Measuring SES

Socioeconomic status (SES) is a concept, not a measurable
variable, so there is no accepted definition or single test to help
quantify it (20). In adults, SES is usually inferred from mea-
surements of one or more variables such as income or occupa-
tion. Unfortunately, there is no agreement on how to classify
those who are not self-supporting or economically active, such
as children (21). Further imprecision is added by the use of
proxy measures of SES derived from health census databases
or defined by family zip code (22). In order to capture the full
effects of social variables upon child health (23), we studied a
range of health determinants including two that were unique
to the child (gender, ethnicity), plus three others that reflected

the child’s social environment (family income, caregiver edu-
cation, distance from subspecialty care). We did not use data
bases or postal questionnaires. Responses to a structured ques-
tionnaire were collected at face to face interview by research

assistants who were blinded to the child’s current measures of

health.

Study setting, patient population and enrolment

Our study population included all children with a diagnosis
of CF, T1D and nondialyzed CKD in British Columbia. All
three patient groups are managed using a general model pre-
viously described by our Nephrology Division (24). Patients
are reviewed at least three times a year by multidisciplinary
subspecialty teams centralized to BC’s Children’s Hospital
in Vancouver, BC. This is a 300 bed quaternary level facility
serving the province’s roughly 1 million children from birth to
18 years.

After permission was provided by the research ethics com-
mittee of the University of British Columbia, eligible families
were initially contacted by letter and later invited to join the
study at their next clinic visit. Study consent was obtained from
the parents and, where possible, study assent was also obtained
from the children using age-appropriate forms. Patients were
excluded from study if they were clinically unstable and, in the

CF group, if they were unable to perform lung function tests.

Study design and measured end points

This was a prospective, cross-sectional observation study. After
enrolment and consent were completed, we administered a
questionnaire to the child’s primary caregiver in a private room
or, in a few cases, by telephone. This was followed by a standard
subspecialty clinic review that included tests specific for the
child’s underlying chronic disease (detailed below). The ques-

tionnaire covered the following variables:

« Social data: details of patient (age, gender, neonatal history,
diagnosis, past significant medical issues), and primary
caregiver (relation to child, partnership status, extended
insurance, caregiver education, household income, home
ownership, refugee status, immigrant status).

« Ethnicity: the child was defined by the birth Mother’s
reported ethnicity and classified into five groups—South
Asian, First Nations, Euro-Canadian, East Asian, other.

o Access to health care: defined by straight line distance,
in kilometres, from the family home to BC’s Children’s
Hospital.

« Income: total family annual pretax income defined by four
groups—<$25K/year, $25 to 45K/year, $45 to 65K/year,
>$65K /year.

« Education: primary caregiver’s highest level of education
defined by five groups—did not graduate (DNG), high
school, community college, university, post graduate.
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To obtain accurate end points for comparison with social
variables, the following disease-specific variables were mea-
sured and collected on the same day the questionnaire was
administered:

o The health of children in the CF group was assessed by lung
function tests performed in an accredited paediatric lung
function laboratory, following accepted guidelines (25).
Principal end points were forced vital capacity and forced
expired volume in 1 second (FEV, ), both expressed as per-
centage of predicted values.

o Children in the CKD group were assessed by their esti-
mated glomerular filtration rate (eGFR), calculated from
height and serum creatinine using the modified Schwartz
formula (26). Their annualized GFR decline averaged over
the preceding two years, was also calculated and expressed
as mL/minute/1.73 m?/year (27).

o In the type 1 diabetic group, glycemic control was assessed
by standard hemoglobin Alc (HbAlc), expressed as a per-
centage of total hemoglobin (28). This reflects blood glu-
cose control over the preceding 2 to 3 months.

Statistical analysis

Although the measured outcomes in the three study groups
were all continuous variables (HbA1lc, FEV , GFR slope), none
of the data sets passed the D’Agostino-Pearson omnibus test
for normal distribution. Consequently, all data sets were man-
aged using nonparametric methods. Values were expressed as
median plus interquartile range. Two means were compared
by the Mann-Whitney test. Three or more means were com-
pared using the Kruskal-Wallace test, with Mann-Whitney
post-hoc test. The correlation between health status and dis-
tance from subspecialty clinic was tested using linear regression
(least squares fit). The degree of correlation was summarized
by Pearson’s product-moment coefficient (r). Study sample size
was limited by patient numbers in BC (roughly 100 with CKD
and 90 with CF who could perform lung function). Assuming
normally distributed data, a measurement standard deviation
of 25%, 80% power and 5% chance of a type 1 error, the study
required 40 subjects in each arm to detect a 15% difference
between groups. Since all data sets were nonparametric, the
sample size calculation can only be viewed as an estimate.

RESULTS

Main characteristics of study population

Over 12 months, we were able to enrol 96 of the 130 children
in BC with nondialyzed CKD (74%) and 85 of the 96 children
with CF (89%) who were able to perform lung function tests.
We sampled roughly 5% of the 2,000 children with T1D living

in BC. The final study total was 270 families (96 CKD, 85 CF
and 89 T1D). The characteristics of the study children and
their primary caregivers are listed in Table 1. Nineteen families
refused to enter the study (13 CKD, 2 CF and 4 T1D). Those
who enrolled did not show reluctance to answer sensitive ques-

tions concerning ethnicity or income.

Geographic distribution of study population

British Columbia is a large Province so travel distances are
considerable—particularly for those travelling from Yukon
Territory. The geographical distribution of the enrolled groups,
reflected the normal population distribution in BC (Figure 1),
where roughly 50% live within 50 km of Vancouver, 10% live
in southern Vancouver Island (50 to 100 km) and 15% live in
south-central BC (100 to S00 km) (29). More than 10% of the
families made over a 1,000 km round trip for care, three or four

times each year.

Health outcomes and distance to subspecialty care

In contrast to findings from studies in other regions (30), we
found no relationship between health outcomes in any of the
three study groups and their distance from subspecialty care
(Figure 2, Table 2). Similarly, while rural residence and poverty
are closely related in some areas of the world (31), we found no
evidence for a relationship between distance from Vancouver
and family income (Figure 1, bottom; Table 2).

Health outcomes and family income

In keeping with the findings of many previous studies (32), fam-
ily income appeared to be the primary determinant of health in
our study population. In all three groups, children from families
with total annual income below $45,000 had significantly worse
health than those children living in families earning more than
this cut-off (Figure 3, Table 2). The relationship was modest for
the CKD group (P=0.03) but was much stronger for those chil-
dren with T1D or CF (both P<0.01).

Health outcomes and primary caregiver’s education
Most caregivers in our study had graduated from High School,
so conclusions about a relationship between caregiver educa-
tion and child health should be treated with caution. A sig-
nificant relationship between less educated caregivers and
poor child health appears to be present for the CKD group
(Figure 4, Table 2). There was no difference between group
means for the CF patients although there was only one care-
giver who did not graduate. A modest difference in outcomes
(P=0.04) was found in the T1D group by combining the DNG
and High School groups but, again, the number of lower edu-
cated caregivers was small, so this finding should be treated
with caution.
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Table 1. Characteristics of study patients and their primary caregivers

Chronic kidney disease Cystic fibrosis Type 1 diabetes

Patient demographics
Number of patients 96 85 89
Age (months) Median 125 (IQR 58-175). Median 144 (IQR 106-184).  Median 156 (IQR 112-190).
Female 31 (32%) 39 (46%) 36 (40%)
Preterm (<37 weeks) 29 (30%) 10 (12%) 8 (9%)
Term (37-42 weeks) 66 (69%) 68 (80%) 76 (85%)
Post-term (>42 weeks) 1(1%) 3 (4%) 5(6%)
Birth weight (kg) Median 3.26 (IQR 2.60-3.72) Median 3.35 (IQR 2.97-3.66) Median 3.50 (IQR 3.14-3.86)
Mechanical ventilation at birth 17 (18%) 5(6%) 3(3%)
Has a family doctor 86 (90%) 76 (89%) 86 (97%)
Has a paediatrician 64 (67%) 26 (31%) 40 (45%)
Sibling with same illness 0(0%) 19 (22.3%) 2 (2.2%)
Primary caregiver demographics
Mother caregiver 76 (79%) 64 (75%) 65 (73%)
Father caregiver 15 (16%) 19 (22%) 22 (25%)
Other caregiver 5(5%) 2 (2%) 2 (2%)
Immigrant 39 (41%) 10 (12%) 21 (24%)
Refugee 2 (2%) 0(0%) 1(1%)
Extended health insurance 68 (71%) 64 (75%) 72 (81%)
Ownership of:

Cellphone 89 (93%) 80 (94%) 83 (93%)

Laptop 77 (80%) 72 (85%) 80 (90%)

Car 81 (84%) 82 (96%) 87 (98%)

House 64 (67%) 58 (68%) 70 (78%)
Smoker 8 (8%) S (6%) 10 (11%)
Has a major health condition 28 (29%) 26 (31%) 26 (29%)
Married 64 (67%) 60 (71%) 72 (81%)
Divorced 10 (10%) 9(11%) 8 (9%)
Single 6(6%) 8 (9%) 4(5%)
Common-law 16 (17%) 7 (8%) 4(5%)
Unemployed/laid off 17 (18%) 13 (15%) 10 (11%)
Disability Leave 4 (4%) 1(1%) 1(1%)
Part time 19 (20%) 21 (25%) 27 (30%)
Full time 53 (55%) 48 (57%) 50 (56%)
Student 3(3%) 2 (2%) 1(1%)

The main characteristics of enrolled patients and their primary caregivers, listed by diagnostic group. Absolute numbers are followed by percent-

age of group total in brackets. Average values are expressed as median with IQR in brackets.

IQR Interquartile range.

Health outcomes and patient gender and ethnicity

There were no differences between mean outcomes for the eth-
nic categories in the T1D and CKD study groups (Table 2).
There was insuflicient spread of ethnicities in the CF group
to allow conclusions to be drawn. We found no evidence of
decreased health outcomes amongst First Nations’ children,
in any of the disease groups, but the sample sizes were small.

Patient gender also had no measurable effect on outcome in any

group (Table 2). This included the CF group where decreased

survival amongst females is well described (33).

Health outcomes and other caregiver variables

We analyzed other caregiver variables and found no relation-
ships between health outcomes in the child and the caregiver’s
immigrant status, caregiver employment, caregiver’s health

insurance status and family home ownership.
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Figure 1. Provincial distribution of family residence and family income
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DISCUSSION

Using a strict methodology that relied on direct collection of five
different social determinants compared with carefully quantified
clinical end points, we found that children with chronic health con-
ditions, living in families with annual incomes below $45,000, had
significantly worse health outcomes, compared to those living in
wealthier families (Figure 3). Caregiver education was the only other
determinant predictive of poor outcomes but the relationship was
modest compared to the effects of poverty (Figure 4). Explanations
for the adverse health effects of poverty and low education levels,
include limited access to health care, harmful living conditions, poor
understanding of therapies and lower treatment compliance (8,34),
but the exact causes are unknown.
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Figure 2. Child health outcomes and distance from subspecialty care.
The relationship between current health status and distance from subspe-
cialty clinic plotted for three groups of children with chronic diseases. Top:
chronic kidney disease, middle: cystic fibrosis, bottom: type 1 diabetes.
The regression line is calculated by least squares fit and shown as a dotted
line on each graph. The degree of correlation is summarized by Pearson’s
product-moment coefficient (r).

It should be emphasized that screening for social problems
in routine clinics, is not an end in itself. The detection of at-risk
children must be backed up by substantive action (35). Once
detected, families should be linked to appropriate resources and
referred early to community services. Such a process is compli-

cated so it is likely that the position of ‘patient navigator’ will
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become an essential part of the care team. Before planning such
a clinical service, it is important to have a deeper understanding
of the problem based on current data. While the link between
poverty and ill health has already been described in single stud-
ies of children with T1D (36), CF (37) and CKD (38), our
work provides more detailed information than earlier research.
We hope it will be of practical value for those providing care
for children with chronic health conditions—particularly in a
Canadian setting.

When comparing different studies, it is important to remem-
ber that methodological variations in social determinant
research can produce significant potential errors (21). Despite
the multifactorial nature of SES, many studies only examine
one or two dichotomous determinants (poor/nonpoor, rural/
urban) and compare them to imprecise outcomes such as a
parent-reported health score (37), when in reality, both social
determinants and health outcomes are usually continuous
across a wide range (20). These problems are exacerbated by
the use of more easily obtained proxy markers in place of direct
patient examination (postal code for social class or Medicaid
status for poverty) and the use of databases of questionnaire
responses stored over many years (22). We minimized these
errors by measuring five different social determinants and,
where possible, quantifying them over a range of values. We also
measured end points that accurately expressed the child’s health
on the same day the social questionnaire was administered.

Our methodology allows better insights into the relation-
ships between social factors and health outcomes and provides
reliable data for those planning to meet the health challenges
associated with adverse social factors. For example, rather
than simply concluding that poverty and low education levels
are associated with poorer health outcomes, our data provide
research support for the Canadian definition of poverty for a
family of four (currently a pretax annual income below $44,320
[39]) and also provide information on the education levels
needed to provide optimum care for a child with complex
health needs.

For the purposes of planning an effective social screening
program, we can also define which factors have the greatest
adverse effects on the health of children with chronic disease.
Clearly, family poverty and caregiver education are the most
important determinants but we provide data on several others.
In a large province with centralized care, it was reassuring to
find that the health of rural patients was not affected by their
distance from specialty care. We also found no adverse health
effects associated with patient gender, ethnicity or immigrant
status. However, the absence of a gradient associated with
ethnicity, particularly First Nations heritage, should be inter-
preted with caution because both the CF and T1D groups
are skewed toward European-Canadians. Before applying our
results to clinical practice in other areas, it is important to

remember that some social factors vary widely. While inequal-
ities due to poverty and poor education are near universal find-
ings, other variables, such as rural poverty, can vary between
and even within countries (32). While we found no adverse
health effects related to rural residence or gender in BC, both
have been associated with poor health outcomes in studies
from other regions (31,33).

The UK (13), Canada (15) and, more recently, the WHO
(14), have led the way in incorporating health determinants
research into long term population health planning. While
many of those initiatives require actions at government level,
physicians still have an important part to play in reducing social-
based health inequities (15,16). Clinic visits provide a unique
chance to address social problems (40)—chances that are
unfortunately often missed (41,42). Early studies have already
shown that clinic-based social screening can increase access to
community services (17) and also improve caregiver assess-
ment of child health (18). Our study was designed to help us
prepare for social screening in our clinics serving children with
chronic health problems. We believe that this will soon become
a routine part of contemporary paediatric practice, so we hope
our results are of value to others planning similar interventions.
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