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ABSTRACT
Objectives: Outpatient care is critical in the management of chronic diseases, including sickle
cell disease (SCD). Risk factors for poor adherence with clinic appointments in SCD are poorly
defined. This exploratory study evaluated associations between modifying variables from the
Health Belief Model and missed appointments.
Methods: We surveyed adults with SCD (n = 211) and caregivers of children with SCD (n = 331)
between October 2014 and March 2016 in six centres across the U.S. The survey tool utilized the
framework of the Health Belief Model, and included: social determinants, psychosocial variables,
social support, health literacy and spirituality.
Results: A majority of adults (87%) and caregivers of children (65%) reported they missed a
clinic appointment. Children (as reported by caregivers) were less likely to miss
appointments than adults (OR:0.22; 95% CI:(0.13,0.39)). In adults, financial insecurity (OR:4.49;
95% CI:(1.20, 20.7)), health literacy (OR:4.64; 95% CI:(1.33, 16.15)), and age (OR:0.95; 95% CI:
(0.91,0.99)) were significantly associated with missed appointments. In all participants, lower
spirituality was associated with missed appointments (OR:1.83; 95%CI:(1.13, 2.94)). The most
common reason for missing an appointment was forgetfulness (adults: 31%, children: 26%).
A majority thought reminders would help (adults: 83%, children: 71%) using phone calls
(adults: 62%, children: 61%) or text messages (adults: 56%, children: 51%).
Conclusions: Our findings demonstrate that modifying components of the Health Belief Model,
including age, financial security, health literacy, spirituality, and lacking cues to action like
reminders, are important in missed appointments and addressing these factors could
improve appointment-keeping for adults and children with SCD.
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Introduction

Sickle cell disease (SCD) is an inherited disorder of
hemoglobin that affects approximately 100,000 indi-
viduals in the U.S., many of whom are African American
and many of whom also live in poverty [1–4]. Preven-
tive care is critical to reducing complications and main-
taining health and quality of life for patients with SCD
[5]. National guidelines recommend routine follow-up
appointments every 6 months, and more frequently
for patients experiencing complications, or receiving
disease modifying therapies (e.g. hydroxyurea or
chronic blood transfusion therapy) [6,7].

Most of the literature about barriers to attending
clinic appointments in SCD concerns the pediatric
population, with very little focus on adults. Published
adherence rates for routine clinic appointments in
SCD range from 46 to 77% [8,9]. Adolescents with

SCD and their caregivers have reported several barriers
to clinic attendance, including competing activities,
health status (both feeling well and not well enough
to attend), poor patient-provider relationships,
adverse prior clinical experiences, and forgetfulness
[10]. Caregivers have also reported existing barriers to
Transcranial Doppler (TCD) ultrasonography screening
that included limited finances, lack of transportation
and inconvenient clinic hours [11]. These barriers con-
trasted with the results from a retrospective medical
record review that showed that privately insured
patients were three times more likely to be adherent
to TCD screenings [12]. Health system barriers can
also reduce attendance to health-maintenance visits
among individuals with SCD, such as difficulties with
contacting providers, extended wait times, and incon-
venient clinic hours [13]. Individuals with SCD residing
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in rural areas experience longer travel distances and
limited access to primary and comprehensive outpatient
services, resulting in higher rates of healthcare utilization
[14,15]. Missed health-maintenance visits are costly to
the healthcare system and contribute to increased
acute care utilization [16,17]. Better understanding of
local barriers to care in adults will help determine
future interventions and funding allocations for services.

The present study surveys a geographically diverse
population of individuals with SCD about factors that
affect their utilization of ambulatory services. These
surveys were based on the Health Belief Model (HBM –
[18]) to improve understanding of variables that influ-
ence behaviours that may lead to missed appointments.
The HBM posits that taking a ‘health action’ such as
keeping outpatient clinic appointments is a function of
perceptions of the seriousness of the disease and that
there are benefits, but limited barriers to the health
action 19 . Modifying variables within the HBM may
facilitate or hinder positive health actions (Figure 1).
Missing appointments has been associated with social
determinants of health within the HBM including
female gender, race, and lower socioeconomic status
in primary care and other diseases [20–23]. Missed
appointments have also been associated with social
support in SCD [9,10]. Spirituality and depressive symp-
toms have impacts in other self-care management like
medication adherence in HIV, but have not been
explored in relation to clinic attendance in SCD [24].
We examined the association between modifying vari-
ables in the HBM model, including several self-report
measures, and self-reported missed appointments for
individuals with SCD. We explored associations
between modifying components of the HBM and
missed appointments among adults with SCD and care-
givers of children. We also explored reasons for missed
appointments and how to decrease them.

Methods

Setting

We surveyed a convenience sample of adults with SCD
(age ≥18 years) and caregivers of children with SCD

(patients age < 18 years) between October 2014 and
March 2016. Surveys were completed at sites in three
distinct geographical regions: the Midwest (Cincinnati
Children’s Hospital Medical Center and Ann and
Robert H. Lurie Children’s Hospital of Chicago), the
Mid-South (University of Tennessee Health Science
Center, St. Jude Children’s Research Hospital, and, Van-
derbilt University Medical Center), and the West (UCSF
Benioff Children’s Hospital Oakland). Only individuals
who could speak and read English were included. Par-
ticipants completed the survey only once.

The Mid-South Clinical Data Research Network
(CDRN) [25] was established in 2014 with funding
from the Patient-Centered Outcomes Research Insti-
tute (PCORI). The 11 CDRN sites in the U.S. have the fol-
lowing collective goals: to engage at minimum 11
million patients across multiple healthcare systems,
build infrastructure to share data and build novel infor-
matics tools, and perform comparative effectiveness
research and pragmatic clinical trials. The Mid-South
CDRN survey tool was designed to obtain uniform
information across obesity, coronary heart disease
and SCD cohorts. The Institutional Review Boards of
the participating sites approved all study procedures
and informed consent was obtained from all
participants.

Procedure

Individuals with SCD and their caregivers were
recruited using flyers placed in clinics, and were intro-
duced to the study by their clinicians during regularly
scheduled visit. Procedures were described in more
detail by research staff during the informed consent
session. The surveys were administered via computer
tablet, but if a tablet was not available, by paper-and-
pencil. Participants completed the surveys indepen-
dently, with a member of the research team nearby
to answer questions or provide assistance as needed.
Participants received a gift card upon completion of
the survey.

Survey tool

The Mid-South CDRN researchers and key stakeholders,
including healthcare providers, psychologists, social
workers, and individuals with SCD designed the
survey tool based on selected components of the
HBM framework including the following domains:
social determinants of health, depressive symptoms,
social support, health literacy and spirituality (Figure
1) as potentially influencing healthcare utilization and
self-care in SCD [26]. The complete survey consisted
of 80 questions and took approximately 30 minutes
to complete. The reading level of the questions and
survey tools ranged from 5th to 7th grade. Outcome
measures included self-reports of whether or not the

Figure 1. Health belief model for missed appointments. Risk
factors evaluated are italicized.
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individual with SCD missed any appointments within
the past year.

Social determinants of health
The Mid-South CDRN survey tool gathered social
determinants of health including age, sex, race,
ethnicity, educational attainment, difficulty paying
monthly bills, and marital status. Educational attain-
ment, difficulty paying bills, and marital status were
questions asked about caregivers of children, the
remaining questions were asked about the child
with SCD. We combined some categories of survey
responses for ease of interpretation within the
regression analyses. The five levels of education,
ranging from some high school to post-graduate,
were dichotomized into ‘High school graduate or
less’ and ‘Some college or more.’ Participants who
indicated that they were currently married or living
with a stable partner were categorized as ‘Married
or living together’ while those who were single,
widowed, divorced or separated were categorized
as ‘Unmarried.’ The items inquiring about financial
status, ‘how difficult is it for you (your family) to pay
your monthly bills’ were compressed into ‘Not very
or Not at all difficult’ versus ‘Very or Somewhat diffi-
cult.’ These social determinants of health are modify-
ing variables in the HBM.

Depressive symptoms
The survey tool provided for evaluation of depressive
symptoms using the Patient Health Questionnaire
(PHQ-2 [27]), a validated two-item screening for the fre-
quency of depressed mood and anhedonia over the
past two weeks. PHQ-2 scores range from 0 (not at
all) to 6 (nearly every day), with a score of 3 suggesting
the need for further evaluation of depressive disorder
[27]. Caregivers were asked to assess their child’s
depressive symptoms. Depressive symptoms are a
psychological modifying variable in the HBM.

Social support
Participants rated their social supports using the
ENRICHD (Enhancing Recovery in Coronary Heart
Disease) Social Support Inventory (ESSI [28]). They
rated whether they had someone to whom they
felt close, who could give them advice, show love
and affection and provide emotional support at dif-
ficult times on a scale from None of the time (1) to
All of the time (5), so that higher scores indicate
better access to social support. Low support in
the ENRICHD has been defined as 2 or more
items ≤2, or 2 or more items ≤3 and an adjusted
overall score ≤18 [29]. Caregivers were asked to
assess the social support of their child with SCD.
Social support is a potential cue to action in the
HBM.

Health literacy
Health literacy, or the ability to obtain, read, under-
stand and use healthcare information to make appro-
priate health decisions, is an important component of
the HBM [30]. Health literacy was evaluated using the
Brief Health Literacy Screening, three items rated on a
five-point scale indicating confidence in completing
medical forms without assistance, need to ask for
help in reading health-related materials and problems
with learning about SCD due to difficulty understand-
ing written information. Inadequate health literacy
can be determined from one or a combination of all
three of these questions [31,32]. Responses of ‘some-
what’ or better for the question ‘How confident are
you filling out medical forms by yourself?’ has been
used to define ‘good’ health literacy [31]. Caregivers
were asked to assess their own health literacy. Health
literacy is a modifying variable between education
and ultimate health behaviours within the HBM.

Spirituality
An emerging focus of study within the HBM is on spiri-
tuality as a barrier or resource for positive health action
[33] particularly for African Americans [34]. Participants
rated how spiritual they considered themselves to be
using a single item ‘how spiritual or religious do you
consider yourself (or your child) to be,’ from very (1)
to not at all (4). Based on the distribution of the
responses and for ease of analysis, we dichotomized
the variable into ‘very’ spiritual (option 1) and ‘not
very’ spiritual (option 2,3,4). Caregivers were asked
about the spirituality of their child with SCD.

Missed appointments
Adults with SCD reported on whether they had missed
an appointment within the previous twelve months by
selecting from a potential list of contributing factors for
missed appointments. Caregivers reported on whether
their child with SCD missed an appointment within the
previous twelve months in the same manner. The
CDRN survey also asked what cues patients and care-
givers preferred as reminders about appointments
(e.g. text messages, telephone calls).

Statistical analysis

Study data were collected, de-identified, and managed
using REDCap electronic data capture tools hosted at
Vanderbilt University [35]. Data were entered either
directly into the database as participants completed
them on computer tablets or transcribed from paper-
based surveys. Surveys were excluded if they were
missing information on age, site, or sex. We used
descriptive statistics to summarize the social determi-
nants of health and responses to questions in the
remaining surveys. Means and inter-quartile ranges
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were used to describe continuous variables, and pro-
portions were used for categorical variables. We also
recorded the percent of missing responses for each
survey item.

We created logistic regression models for the
outcome measure of missing appointments using vari-
ables from the HBM i.e. social determinants of health
(sex, age, ability to pay bills), depressive symptoms,
health literacy, spirituality, and social support. Logistical
regression models were based on the constructs of the
HBM that were available. We initially created a model
for all participants, but given that adults and children
with SCD have important differences in health care,
we created a variable that dichotomized adults and
children. When we saw statistically significant differ-
ences in our regression for all adults compared with
children, we created two new models for adults and
children separately to further evaluate these differ-
ences. Analyses were performed in R version 3.2.2,
and p-values were considered significant if < 0.05. [36]

Results

Demographics

A total of 573 individuals with SCD (adults and care-
givers of children with SCD) completed the surveys.
After excluding surveys missed age, sex or site, our
final sample for analysis included 211 adults with SCD
and 331 caregivers of children with SCD (n = 542).
Table 1 shows distribution by sites of adults and pedi-
atric patients.

Modifying variables in the health belief model
vary among adults with SCD and children with
SCD (as reported by their caregivers)

The most common education level for both adults with
SCD and caregivers of children with SCD was ‘some
college education.’ Forty-five percent of the total
sample reported it was ‘somewhat’ to ‘very difficult’
to pay monthly bills. Over 76% of the total sample
rated themselves as ‘fairly’ to ‘very’ spiritual or religious.
The mean score on the PHQ-2 for depression in adults
(1.46 ± 1.55) was higher than what caregivers reported
for children (0.84 ± 1.26), but both below the cut-off for
depression screening of 3.0. However, 49 (23.2%) adults
and 47 (14.2%) children (as reported by their care-
givers) had scores of 3 and above (Table 2). In our
population, 18% of all individuals with SCD evidenced
moderate to severe depressive symptoms based on
the PHQ-2 scores (adults: 23%, children (reported by
caregivers): 14%). These numbers are slightly lower
compared with other studies in SCD, where rates of
moderate to severe depressive symptoms have
ranged from 26% to 57% [37–39]. Differences in the
depression screening tool used could likely account

for this difference. The majority of adults and children
(as reported by their caregivers) rated social support
and health literacy as ‘good’ (85% and 74.9%
respectively).

Forgetfulness was the most common reason for
missed appointments and participants thought
a reminder would help them best

A majority of children (reported by caregivers: 65%)
and adults (87%) missed an appointment over the
past year (Table 3), although most also reported that
they called ahead. The most common reason for chil-
dren and adults missing an appointment was forget-
ting about the appointment (adults: 36%, children
(reported by caregivers): 26%). The next most
common reason for adults was that the time did not
work for them (29%), and for caregivers of children
was not having a ride to get to the appointment
(23%). The most common reason for not calling when
they missed an appointment was forgetting to call
(58%). A majority of participants thought a reminder
would help them make sure they got to clinic appoint-
ments (75%). Over half wanted a text message (53%) or
a phone call (61%). Most people wanted a reminder the
day of or day before the appointment (41%).

Missed appointments were associated with age,
financial security, spirituality, and health
literacy

Children were less likely to miss appointments than
adults (Odds Ratio (OR)% 0.22; 95% Confidence Interval
(CI) = [0.10, 0.51]) (Table 4). For the full sample, difficulty
paying bills (OR = 1.70; 95% CI = [1.04, 2.80]) and less
reported spirituality (OR = 1.83; 95% CI = [1.13, 2.94])
was associated with missing appointments. Among
adults, younger age was associated with missing
appointments (OR = 0.95; 95% CI = [0.91, 0.99]). For
adults, difficulty paying bills (OR = 4.99; 95% CI =
[1.20, 20.7]) and higher literacy (OR = 4.64; 95% CI =
[1.33, 16.2]) were associated with missing appoint-
ments. For children with SCD, younger age was associ-
ated with more missed appointments (OR = 0.94; 95%
CI = [0.88,1.00]).

Discussion

Understanding factors that influence missed appoint-
ments is important when considering effective strat-
egies to improve the care of individuals with SCD.
Our manuscript is one of the first to describe associ-
ations between components of the HBM and missed
appointments among individuals with SCD. In our
study, we identified the reasons for missed appoint-
ments at multiple sickle cell centres across the U.S.
We found that some, but not all, modifiers within the
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HBM that were available to us were associated with
missed appointments for individuals with SCD. Chil-
dren and adults with SCD differed with regard to modi-
fiers of the HBM that were associated with the
outcome, indicating potentially different targets for
improving clinic appointment keeping. Participants
also thought that having better cues to action, like
reminders for clinic appointments would improve
their attendance. Our findings are consistent with find-
ings from other research that have examined barriers
and facilitators to appointment keeping for adoles-
cents with SCD and caregivers of children with SCD
[9,10]; however, research concerning appointment
keeping for adults with SCD is limited.

The CDRN data collection allowed, for the first time,
examination of factors associated with appointment
keeping for adults with SCD across the U.S. Consistent
with other research, younger, transition-age adults (18

to 25 years) were most likely to miss appointments
[40,41]. The disconnect between pediatric and adult
care is a well-known gap [42], with evidence that
patients are unprepared for differing expectations in
the adult medical world, i.e. making appointments
without the assistance of family or staff. Interestingly,
younger children had more missed appointments
than older children, which may be due to caregivers
of younger children needing to get to work, so they
miss more appointments, as the caregiver is respon-
sible to get the appointment. However, once the
young adult with SCD transitions to adult care, they
miss more appointments because they are more on
their own. Further, it was surprising that higher
health literacy was associated with missed appoint-
ments for adults in our study. Upon closer examination,
common reasons that individuals with high health lit-
eracy missed appointments were because they did
not want to miss school or work, and they did not
know or forgot they had an appointment. Adults with
higher literacy may have more responsibilities (e.g.
school and work) and if they are in better health and
perceive that other aspects of their lives are more
important, they may not think they needed to be
seen. Further study is needed on the role that health lit-
eracy plays in appointment keeping and other positive
health behaviours for patients with SCD.

We included spirituality as a modifier of the HBM in
the present study. In a recent review [43], the impor-
tance of spirituality/religiosity in relation to improved
coping and decreased health care utilization for
patients with SCD was supported. We found significant

Table 1. Socio-demographics for participants with sickle cell disease (N – 542).

Variable Adults (N = 211)
Childrena

(N = 331)
Combined
(N = 542)

Age Years (SD, Range) 27.0 (18.0–70.0) 10.0 (0.0–17.0) 15.0 (0.0–70.0)
Sex Male 91 (43.1%)b 161 (48.6%) 252 (46.5%)

Female 120 (56.9%) 170 (51.4%) 290 (53.5%)
Race/ethnicity Black, African American, African,

or Afro-Caribbean
203 (96.2%) 324 (97.9%) 527 (97.2%)

Hispanic, Latino, or Spanish origin 5 (2.4%) 5 (1.5%) 10 (1.8%)
Some other race or origin 10 (4.7%) 9 (2.7%) 19 (3.5%)

Highest degree or level of school completed High school graduate or less 90 (42.6%) 134 (40.5%) 224 (41.3%)
Some college or beyond 116 (55.0%) 126 (38.1%) 242 (44.6%)

Household size Median (range) 4 (1 –14) 3 (1–8) 4 (1–14)
Marital status Married/living together 54 (25.6%) 111 (33.5%) 165 (30.4%)

Unmarried 147 (69.7%) 220 (66.5%) 377 (69.6%)
Spirituality/religiosity Very 75 (35.5%) 151 (45.6%) 226 (41.7%)

Fairly 87 (41.2%) 102 (30.8%) 189 (34.9%)
Slightly/not at all 39 (18.5%) 60 (18.1%) 99 (18.3%)

Difficulty paying monthly bills Not very/not at all 117 (55.4%) 176 (53.2%) 293 (54.1%)
Somewhat/Very 93 (44.1%) 154 (46.5%) 247 (45.6%)

Site Midwest region:
Cincinnati 11 (5.2%) 40 (12.1%) 51 (9.4%)
Chicago 17 (8.1%) 84 (25.4%) 101 (18.6%)
Western region:
Oakland 47 (22.3%) 0 (0%) 47 (8.7%)
Mid-South region:
St. Jude 6 (2.8%) 156 (47.1%) 162 (29.9%)
UTHSCc 47 (22.3%) 0 (0%) 47 (8.7%)
Vanderbilt 83 (39.3%) 51 (15.4%) 134 (24.7%)

aCaregivers reported on their education, marital status and financial security and reported for their children under 18 years for the other variables.
bPercentages may not add up to 100% because of missing data.
cUTHSC = University of Tennessee Health Science Center.

Table 2. Scores on standardized measures for the participants
(n = 542) with sickle cell disease.

Measure
Adults

(N = 211)
Childrena

(N = 331)
Combined
(N = 542)

Patient health
questionnaire
(PHQ-2; mean/
SD)

1.46 (1.55) 0.84 (1.26) 1.08 (1.41)

ENRICHD social
support
instrument (ESSI)
(n/%)

Poor 47 (22.3%) 31 (9.4%) 78 (14.4%)
Good 164 (77.7%) 300 (90.6%) 464 (85.6%)

Brief health
literacy
screening (n/%)

Poor 61 (28.9%) 75 (22.7%) 136 (25.1%)
Good 150 (71.1%) 256 (77.3%) 406 (74.9%)

aCaregivers were asked to report for their children under 18 years.
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associations between increased reported spirituality
and missed appointments in all individuals with SCD,
and further exploration of strategies to explicitly tap
into this potentially important coping mechanism is
needed.

Since missed appointments are costly and contrib-
ute to increased acute care utilization [16,17], strategies
to improve appointment show rates could decrease
admissions and readmissions. The most common
reason for missed appointments was forgetting, con-
sistent with previous literature [10]. The HBM’s cues
to action could be helpful in improving adherence
with appointments (Figure 1). Three quarters of partici-
pants thought that reminders would be of help to them
in making it to appointments. The most common way
they wanted reminders was through phone calls.
However, for adults aged 18 to 30 years, compared
with older adults, text message reminders were pre-
ferred (text message: 63%, phone call: 57%), demon-
strating that different age groups prefer different
types of reminders. A recent systematic review and
meta-analysis looked at reminders for clinic appoint-
ments [44]. It was found that people receiving notifica-
tions improved clinic attendance by 23%. However, it
was also found that multiple notifications were signifi-
cantly more effective than single notifications and
voice notifications were more effective than text

notifications. Therefore, clinic reminders, which are
not done consistently at all the sites in this study,
could help improve attendance.

Among the factors that influenced missed appoint-
ments in adults, financial insecurity seemed to have
played a major role in missing appointments, as adults
with SCD who had difficulty paying bills were five
timesmore likely tomiss an appointment. Financial inse-
curity would be consistent with our findings that partici-
pants missed appointments because they couldn’t get
to the appointment (transportation issues), didn’t have
the money, or did not have health insurance or co-pay
for the appointment. Improving the ability to get to
appointments and meet expenses associated with
appointments could be an important focus in improving
clinic attendance. These findingsmay also highlight cog-
nitive challenges [45] and vulnerability of the SCD popu-
lation. There is recognition that cognitive impairment in
adults with SCDmay contribute to the risk of unemploy-
ment, while depression has been correlated to the
chronic, unpredictable pain events and psychosocial dis-
tress associated with SCD [46]. Providersmust be vigilant
that individuals with SCD and cognitive impairment,
and/or those with lower income and depressive symp-
toms may require more attention to increase outpatient
and decrease acute healthcare utilization, where
appropriate.

Table 3. Responses to questions about appointment keeping (n = 542).

Question Response
Adults

(N = 211)
Childrena

(N = 331)
Combined
(N = 542)

Have you/your child missed an appointment for
any reason over the past year?

Yes 183 (86.7%) 216 (65.3%) 399 (73.6%)
No 26 (12.3%) 114 (34.4%) 140 (25.8%)

Reasons you/your child missed an appointment Forgot 65 (30.8%) 56 (25.9%) 121 (30.3%)
Time did not work 53 (25.1%) 42 (19.4%) 95 (23.8%)
No way to get to the appointment 44 (20.9%) 50 (23.1%) 94 (23.6%)
Health impacted ability to make the appointment 40 (19.0%) 9 (4.2%) 49 (12.3%)
Did not know about the appointment 39 (18.5%) 22 (10.2%) 61 (15.3%)
Did not have the money to get to the appointment 28 (13.3%) 17 (7.9%) 45 (11.3%)
Had other things that needed to be done 23 (10.9%) 12 (5.6%) 35 (8.8%)
Couldn’t get off work to come to the appointment 22 (10.4%) 34 (15.7%) 56 (14%)
Family emergency 18 (8.5%) 38 (17.6%) 56 (14%)
Feeling fine and didn’t need to come to the appointment 11 (5.2%) 5 (2.3%) 16 (4%)
Didn’t want to miss work/school 10 (4.7%) 25 (11.6%) 35 (8.8%)
Did not have health insurance or co-pay 10 (4.7%) 3 (1.4%) 13 (3.3%)
Had a negative experience with previous appointment or
lengthy wait times

5 (2.4%) 0 (0%) 5 (1.3%)

Missed appointment without calling ahead No 110 (52.1%) 247 (74.6%) 357 (65.9%)
Yes 99 (46.9%) 83 (25.1%) 182 (33.6%)

Reasons for not calling Forgot 62 (29.4%) 44 (44.4%) 106 (58.2%)
Did not know about the appointment 21 (10.0%) 21 (42.0%) 42 (23.1%)
Could not get anyone on the phone 11 (5.2%) 10 (16.1%) 21 (11.5%)
Did not know what number to call 5 (2.4%) 3 (27.3%) 8 (4.4%)

What would help to make sure you come to
each clinic visit?

A reminder 174 (82.5%) 232 (70.1%) 406 (74.9%)
Keeping appointments on a schedule 47 (22.3%) 121 (36.6%) 168 (31.0%)
Scheduling only necessary appointments instead of routine
appointments

24 (11.4%) 26 (7.9%) 50 (9.2%)

An incentive 12 (5.7%) 20 (6.0%) 32 (5.9%)
Education about need for preventative appointments 8 (3.8%) 12 (3.6%) 20 (3.7%)

Preference for being reminded about
appointments

Text message 117 (55.5%) 170 (51.4%) 287 (53.0%)
Phone call 131 (62.1%) 202 (61.0%) 333 (61.4%)
E-mail 42 (19.9%) 97 (29.3%) 139 (25.6%)
Postal Mail 33 (15.6%) 120 (36.3%) 153 (28.2%)

Best schedule for reminder Day of or before appointment 94 (44.5%) 128 (38.7%) 222 (41.0%)
5 to 7 days before appointment 65 (30.8%) 108 (32.6%) 173 (31.9%)
All of the above 46 (21.8%) 94 (28.4%) 140 (25.8%)

aCaregivers were asked to report for their children under 18 years.
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Several limitations in interpreting these results are
noted. First, findings are based on survey self-reports,
which can lead to recall bias. Although the majority
of adults with SCD and children, as reported by their
caregivers, had missed an appointment, information
about missing appointments was based on self-report
only. Future studies should validate self-reports about
missing appointments with the electronic health
record. Second, while we were able to include respon-
dents from three regions of the U.S. in the survey,
responses may differ from other regions. Third, this
was a convenience sample of participants who pre-
sented to clinical sites providing SCD care. While their
responses may or may not be representative of the
broader population of patients with SCD and their
families, the clinical sites themselves did range from
academic medical centres to community clinics.
Fourth, spirituality was measured with a single-item.
Although the item is part of a validated instrument
[47], future studies with a complete spirituality scale
could be used to further evaluate the relation
between spirituality and missing appointments. Fifth,
we do not know if the caregiver may have answered
survey questions about themselves in response to the
prompt you/your child. However, coordinators who
administered the surveys did not report that caregivers
expressed confusion with the survey instructions in this

regard. Finally, we were limited in what variables we
could evaluate in the present study, because we were
using an existing survey. Insurance coverage, another
potentially important variable in health care utilization,
was not captured in these surveys. Also, statistically,
some confidence intervals in the regression models
were very wide, suggesting a great deal of variability
within the sample on some variables. Direct evaluation
of other components of the HBM and potentially other
important characteristics of participants was not poss-
ible. Further research is needed on the impact of rel-
evant variables such as cognitive impairment and
access to quality care on missed appointments for
populations of individuals with SCD and their families.

Conclusions

Our results demonstrated that modifiers of the HBM
influence missed clinic appointments among individ-
uals with SCD across the U.S. Our findings support
the importance of understanding social determinants
of health and other variables from the HBM in
keeping clinic appointments, and highlight strategies
individuals with SCD believed would help them with
keeping clinic appointments. Among strategies, remin-
ders that are personalized to voice or text messages
based on preferences, improving the ability to get to

Table 4. Logistic regression model for missed appointment with variables from the health belief model.
Combined model (N = 542)

Variable Odds ratio 95% CI Pr(>|z|)

(Intercept) 7.69 (2.65,22.3) <0.001
Age group Children (<18 y/o)a 0.22 (0.13,0.39) <0.001*
Sex Female 0.84 (0.52,1.35) 0.467
Education Some college or more 0.63 (0.38,1.04) 0.072†

PHQ score 0.99 (0.82,1.19) 0.912
Ability to pay bills Very or somewhat difficult 1.70 (1.04,2.80) 0.035*
Literacy High 1.39 (0.76,2.55) 0.284
Spirituality Not very spiritual 1.83 (1.13,2.94) 0.013*
Social Support High 0.78 (0.34,1.76) 0.55
Adult model (N = 211)
Variable Odds ratio 95% CI Pr(>|z|)
(Intercept) 30.7 (2.22,426) 0.011
Age 0.95 (0.91,0.99) 0.008*
Sex Female 0.45 (0.15,1.39) 0.168
Education Some college or more 0.38 (0.12,1.24) 0.11
PHQ score 1.09 (0.76,1.57) 0.64
Ability to pay bills Very or somewhat difficult 4.99 (1.20,20.7) 0.027*
Literacy High 4.64 (1.33,16.2) 0.016*
Spirituality Not very spiritual 1.42 (0.46,4.31) 0.54
Social support High 0.80 (0.14,4.49) 0.798
Model for children (N = 331)
Variable Odds ratio 95% CI Pr(>|z|)
(Intercept) 3.77 (0.98,14.5) 0.053
Age 0.94 (0.88,1.00) 0.035*
Sex Female 0.95 (0.55,1.66) 0.87
Education Some college or more 0.68 (0.38,1.21) 0.189
PHQ score 0.95 (0.76,1.19) 0.63
Ability to pay bills Very or somewhat difficult 1.44 (0.82,2.53) 0.199
Literacy High 0.99 (0.48,2.07) 0.986
Spirituality Not very spiritual 1.67 (0.95,2.91) 0.073†

Social support High 0.98 (0.37,2.59) 0.97
aCaregivers reported on their education, marital status and financial security and reported for their children under 18 years for the other variables.
*p < 0.05; †p < 0.1
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and pay for appointments, and appealing to a person’s
spirituality may improve clinic attendance. Our findings
suggest potential targets to improve appointment
show rates but also suggest areas in need of further
study.
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