Quality in Primary Care (2016) 24 (5): 231-236

Research Article

©2016 Insight Medical Publishing Group

The Impact of Personalized Telephone Reminders
on Diabetes Core Measures and "no-show" Rates
In a Resident Clinic; A Cross-Sectional Study

Fatima Ali-Ahmed, MD
Internal Medicine, Beaumont Health, Royal Oak, Michigan, USA

Alexandra Halalau, MD

Ambulatory Care, Internal Medicine, Beaumont Health, Royal Oak, Michigan, USA

ABSTRACT

Objective: Patient noncompliance with laboratory tests,
e.g., American Diabetes Association-recommended diabetes
core measures (DCMs), contributes to the epidemic of
uncontrolled diabetes, causing long-term complications and
increased healthcare costs. Since our resident clinic struggles
with low compliance and low follow-up by diabetic patients,
we hypothesized that personalized telephone reminders would
enhance patients’ compliance with their laboratory DCMs,
while also decreasing their "no-show" rates.

Methods: A cross-sectional study was performed at
Beaumont Health, Royal Oak, Michigan. 150 diabetic
patients overdue for their laboratory DCMs (HbAlc, annual
urine microalbumin, creatinine and fasting lipid panel) were
identified and divided into two groups of 75 patients. The
first group had their overdue laboratory DCMs preordered
and received a personalized telephone reminder the week
prior to their appointment, with instructions to arrive a half
hour early, to have their overdue laboratory DCMs done. The
second group’s laboratory DCMs were not preordered, nor did
they receive a personalized telephone encounter. Both groups
received an automated telephone reminder two days prior to

Introduction

Diabetes mellitus is the seventh leading cause of death in
the United States' and as its prevalence continues to grow,
its economic burden continues to increase significantly. In
2007, the estimated total cost of diabetes-related care was
$174 billion, versus $245 billion in 2012 (a 40.1% increase).?
Additionally, due to the chronic nature of this disease,
continuous and comprehensive monitoring is required for its
effective management, i.e., screening patients based on the 2014
American Diabetes Association of Medical Care in Diabetes
(ADA) guidelines (Appendix Table 1). These determinations
are critical for consistently and effectively reducing patients’
risk and cost of long-term complications.> Consequently,
adherence to diabetes core measures (DCMs), medications,
lifestyle modifications, and follow-up appointments are crucial
to disease management; such adherence, however, is often very
difficult. When patients are noncompliant in undergoing their
laboratory DCMs or do not attend their follow-up appointments,
a gap in their medical management is created, eventually
leading to decreased quality of life, associated life-threatening
diabetes-related complications and increased healthcare costs.>®

their appointment.

Our primary outcome looked at patient compliance with
their laboratory DCMs; our secondary outcome looked at
decreasing the "no-show" rate.

Results: Patients’ compliance with laboratory DCMs was
77.33% vs. 14.66% (p<0.001) in the personalized telephone
group vs. the non-personalized telephone group (OR 19.82;
95%CI, 8.59-45.86). The "no-show" rate was also significantly
decreased (18.66% vs. 61.33%, p<0.001), in the personalized
telephone group, compared to the non-personalized telephone
group (OR 6.91; 95%CI, 3.28-14.54).

Conclusion: Our relatively simple and cost-effective
intervention led to a statistically significant improvement in
patients’ compliance with their laboratory DCMs, and also
decreased "no-show" rates. This intervention could potentially
facilitate better disease management, thus lowering the risk and
health care cost of diabetes complications.

Keywords: Diabetes core measures; Compliance; No show
rate; Telephone reminders

Our resident clinic at Beaumont Health (Royal Oak,
Michigan) has always struggled with a low compliance rate of
diabetic patients with their laboratory diabetes core measures
(29% to 36% compliance rate). Moreover, despite an automated
dialing appointment reminder system (ADAMS) two days prior
to their appointments, the clinic’s overall "no-show" rate is
23%, consistent with other residency programs.®

It is well accepted that automated telephone reminders or
mailings have been effective in reducing patient "no-show"
rates.”® One systematic review revealed that automated
telephone reminders reduced the baseline "no-show" rate by 29-
39%.'° To our knowledge, however, no study has been taken to
evaluate the effect of personalized, vs. mechanized, telephone
reminders, for the direct purpose of providing DCMs and
attending physician visits.

Previous research firmly indicates that patients with low
socioeconomic status most frequently miss appointments.'-*
Prior research has also demonstrated that "no-show" rates among
patients with diabetes range from 4% to 40%.*'>!° In addition,
numerous studies now demonstrate that diabetic patients with
higher "no-show" rates have higher HbAlc levels, compared
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to patients who regularly attend follow-up appointments.*!7-1-22
This eventually leads to uncontrolled diabetes mellitus, causing
both microvascular and macrovascular complications.’ In fact,
diabetes mellitus is the leading cause of kidney failure, non-
traumatic lower-limb amputations, and new causes of blindness
among adults in the United States,? all associated with increased
hospitalizations, and poor quality of life.> Therefore, improving
diabetes care is an urgent need, to reduce complications and
healthcare-associated cost.

Rationale

The low compliance of diabetic patients with their
laboratory DCMs, combined with high "no-show" rates, is a
significant barrier to delivering quality medical care, potentially
leading to diabetes-related complications and high healthcare-
related costs. Thus, we hypothesized that preordering overdue
laboratory DCMs and calling noncompliant patients to remind
them of their appointments, and also ask them to undergo their
overdue laboratory DCMs, would improve compliance with
their laboratory DCMs and appointment attendance, allowing
medication adjustments and better disease management at the
time of the visit, based on the new HbA 1¢ (and other) laboratory
results.

Specific Aim

The purpose of this study was to assess our hypothesis
that preordering overdue laboratory DCMs combined with
personalized telephone reminders would increase patients’
compliance with laboratory DCMs, while also reducing "no-
show" rates.

Methods

Study design

This was a cross-sectional, retrospective study that assessed
diabetic patients’ compliance with laboratory DCMs, and "no-
show" rates, between two groups (personalized telephoned vs.
non-personalized telephoned).

Setting

Our university-affiliated internal medicine and combined
internal medicine and pediatrics residency clinic at Beaumont
Health (Royal Oak, Michigan) predominantly serves low-income
patients (currently, 4300 out of 8356 total patients are enrolled
in a Medicaid plan, representing 51.5% of our general clinic
population). The total number of diabetic patients in our clinic
is 840 (10% of total clinic population). Our resident clinic has a
total of 9 teams, each consisting of 8-9 residents. Each resident
has patients assigned to themselves and will also frequently
take care of the diabetic patients from their team members.
Throughout the three years of training, each resident might
be taking care of an average of 100 diabetic patents. Through
weekly-generated reports via electronic medical records (EPIC,
Verona, WI), diabetic patients with an upcoming appointment
were identified for each team. Each report consisted of an
average of nine diabetic patients per week. One resident from
each team, during their continuity clinic month, was assigned
to review each chart from their report. Only patients that were
overdue for their laboratory DCMs received a personalized
telephone reminder, given by the resident assigned to that

report, for that specific week. All overdue laboratory DCMs
were preordered by the assigned residents. The patients that
were successfully reached by phone were instructed to arrive
a half-hour prior to their scheduled appointment, to have their
overdue laboratory DCMs done. If a patient was unavailable, a
voice message was left with the instructions mentioned above.
All the telephone encounters were documented in the electronic
medical record of the patients. The patients in both groups also
received an automated telephone reminder two days prior to
their upcoming appointment, only to remind them about the
appointment date and time.

Participants

Study subjects were patients with type 1 or 2 diabetes
mellitus, 18 years of age or older, who were overdue for
laboratory DCMs per 2014 ADA guidelines, and had a
scheduled appointment in our internal medicine and combined
internal medicine/pediatrics resident clinic at Beaumont Health,
Royal Oak, Michigan, anytime from January 2014 to January
2015. All appointment types were included (e.g. physical exam,
follow-up, etc.). Patients younger than 17 years of age, patients
with type 1 or 2 diabetes mellitus that were up to date with their
laboratory DCMs and patients with appointment cancellations,
were excluded from the study.

All the available reports and every eligible patient chart
were reviewed in order from January 2014-January 2015; based
on the electronic medical record documentation regarding the
personalized telephone encounter, the patients were divided into
two groups: those who did versus those who did not receive
a personalized telephone reminder (Figure 1). The patients
in each group were enrolled in chronological order based on
medical records review until each group reached a total number
of 75 patients.

The reasons why some participants did not receive a
personalized telephone reminder, even though they appeared
in the reports, were due to: e.g. the resident did not call; the
patient’s phone number on record was invalid or disconnected,
etc.

Intervention

Our intervention consisted of preordering overdue laboratory

Total Diabetic Population
(N=840)

Inclusion criteria:

* A scheduled appointment

* Age > 18 years old with
type 1 or type 2 diabetes

* Patients who were overdue
on laboratory DCMs per
ADA guidelines

[

Exclusion criteria:
e Age <17 years old
* Pregnant patients
« Patients up to date on
their laboratory DCMs
per ADA guidelines
* Cancellations

]

150 Diabetic
Patients
Personalized | Non-Personalized
Telephoned Telephoned
N=75 N= 75
Laboratory DCMs " M Laboratory DCMs " "
| Done }J—{ No-Show" Rate Done H—‘ No-Show" Rate

Figure 1: Schema of the study.
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DCMs combined with a personalized telephone reminder given
the week prior to their appointments.

Variables

The primary outcome assessed was patient compliance
with laboratory DCMs. Compliance was assessed as a “yes”
or “no” for laboratory DCMs completed (Figure 1). The
secondary outcomes assessed were "no-show" rates and HbAlc
levels between the two groups. In addition, we reported the
mean HbAlc levels and the likelihood of following up with
appointments between three insurance groups: 1) governmental-
subsidized; 2) commercial; or 3) no insurance (a possible metric
for socioeconomic status).

Data sources

The following data was manually collected via electronic chart
review: gender, age, type of insurance, missed appointment(s),
baseline HbA lc, and if their laboratory diabetes core measures:
HblAc level, fasting lipid profile, serum creatinine and urine
microalbumin were done.

Bias

The study population was identified through weekly-
generated reports, thereby reducing the risk of selection bias.

Study size

A sample size of 75 participants in each group was calculated
to achieve a power of 81%, with an alpha of <0.05 to detecta22%
difference in the primary outcome between the two (personalized
telephoned vs. non-personalized telephoned) groups. This study
was approved by Beaumont Health Institutional Review Board
and no external funding was received.

Statistical analysis

Descriptive statistics involving the means, medians,
standard deviations and proportions, of patient compliance
factors, were used as exploratory analysis. Our primary
outcome, patients’ compliance with laboratory DCMs, and the
secondary outcome, "no-show" rate, among the two telephone
contact groups, were assessed through a two-sample z test for
proportions, and also were reported as odds ratios with 95%
confidence interval via logistic regression analysis. HbAlc
levels were compared between the two telephone contact
groups, using nonparametric tests (Mann-Whitney), due to the
absence of a normal distribution. In addition, Hb1Ac levels
among the three insurance groups were compared through
a Kruskal-Wallis test of equality of medians. A logistic

regression analysis was conducted to determine the effect of
insurance type on whether the patients showed up for their
appointment or not.

Results

A 150 study participants were included in the statistical
analysis, split into two groups of 75 (Figure 1). The average age
of patients was 55.96 years, with an SD of 12.25 years. Among
the study participants, 42% were male and 58% were female;
the majority of patients had governmental-subsidized insurance
(72%). Overall, the two groups were similar in terms of baseline
demographics (Table 1). Statistical analysis showed a significant
increase for laboratory DCMs, 77.33% vs. 14.66% (p<0.001),
in the personalized telephoned group vs. non-personalized
telephoned group (OR 19.82; 95% CI, 8.59-45.86). The "no-
show" rate was also significantly different (18.66% vs. 61.33%,
p <0.001) in the personalized telephoned group, compared to
non-personalized telephoned group (OR 6.91; 95% CI, 3.28-
14.54).

The mean HbAlc levels were not statistically significant
between the two groups: 8.2% (66 mmol/mol) in the
personalized telephoned group, vs. 8.45% (69 mmol/mol) in
the non-personalized telephoned group (p=0.514) (Figure 2).
Comparison of Hb1Ac levels among the three insurance groups
(private, governmental, or none), as assessed by the Kruskal-
Wallis test of equality of medians, was not statistically significant
different (p=0.217). Logistic regression analysis of the effect of
insurance type on whether the patients’ “no showed” for their
appointments yielded a p-value of 0.075, suggesting that at a 5%
significance level, there was no correlation between insurance
type and the "no-show" rate in this patient population.

Participants in the personalized telephone group were also
more likely to have overdue laboratory DCMs ordered by the
residents, compared to the non-personalized telephoned group
(100% vs. 38.6%, P<0.01).

Discussion

To our knowledge, this study is the first to report a statistically
significant impact of preordering laboratory ADA diabetes
core measures (DCMs) combined with personalized telephone
reminders on obtaining laboratory ADA diabetes core measures
(DCMs), while concurrently decreasing the "no-show" rate. Our
results showed that patients who had their laboratory DCMs
preordered and received a personalized telephone reminder
the week prior to their scheduled appointment had a nineteen
times higher odds to be compliant with undergoing their
laboratory DCMs, and six times higher odds to “show-up” to

Table 1: Patient demographics (N=75 per group).

Personalized Telephoned

Non-Personalized Telephoned

Demographics Group, N. (%) Group, N. (%) P value
Female, No. (%) 45 (60%) 42 (56%) 0.70
Male, No. (%) 30 (40%) 33 (44%) 0.74
Mean Age 56.11 55.81 0.884
Insurance

. vaemmental 55 (73.33%) 53 (70.66%) 0.066
* Private 16 (21.33%) 10 (13.33%) ’

* Self pay/none 4 (5.33%)

12 (16%)
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P<0.01

——

100%

P<0.01

l_l_\

77.30%

38.60%

14.60%

Laboratory DCMs
Ordered

Laboratory DCMs Done

B Personalized Telephone
Group
(Both Resident and
Automated Reminder)

P<0.01 B Non-Personalized
Telephone Group
{—A—\ (Automated Reminder)
61.33%

P<0.514

l_l_\

8.20% 8.45%

18.60%

"No-Show" Rate Mean Hb1Ac

Figure 2: Primary outcome (laboratory DCMs done) OR 19.82 (Cl, 8.59-45.86) and secondary outcome ("no-show" rate) OR 6.91

(Cl, 3.28-14.54).

their appointments, compared to patients who did not receive a
personalized telephone reminder.

The strengths of the study included prognostically balanced
groups in terms of demographics, median HbAlc levels, and
insurance groups. Also, the sample size provided large enough
power to show an effective difference of 22% between the two
groups. Thus, the risk of selection bias was minimal, because
the two groups were assigned based on the first 150 patients
meeting the inclusion/exclusion criteria.

Some limitations of our study exist. One was that we did
not extensively assess reasons for "no-show", including lack of
transportation, “last-minute” time conflicts (for other activities),
anxiety over the blood draw, etc. Moreover, while we did
examine the effects of insurance status on compliance with
laboratory DCMs, we found no significant impact, this could
be due to small sample size and possible type II error, as our
study was not powered to detect this effect (nor did we include
expensive “out-of-pocket” copayments assessment). Since
insurance type is not a precise determination for socioeconomic
status; therefore we cannot make a definite determination
regarding the association. Further studies with adequate power
should evaluate the likelihood of this association.

While prior studies reported a decrease in "no-show" rates
with various interventions (e.g. telephone reminders, mailings,
etc.), we are not aware of any studies specifically looking
at personalized telephone reminders, to improve diabetes
management. However, prior studies reported a 10% reduced
"no-show" rate when comparing clinic staff to automated
appointment reminders.’ Our study reports a 42.67% reduction
in the "no-show" rate in the diabetes population. While it remains
unknown why personalized telephone reminders were effective;
perhaps this might associate with one group actually being
reminded by two (automated plus human) vs. one (automated
only) telephone calls. Additionally, the reminder call was
in the previous week, versus two days for the automated call
(providing patients more lead time to check time conflicts, etc.)

Thus, more extensive study is warranted, with the inclusion of
these other variables.

We were very surprised to find a high "no-show" rate
(61%) in our diabetic patients, which is much higher than our
average clinic "no-show" rate (23%) and diabetes "no-show"
rates reported in the literature.*'>'° This finding supports
our conjecture that diabetic patients may be less compliant
with follow-up than the general population. Our higher than
average "no-show" rates could possibly be related to location-
specific socioeconomics, distinct patient-related barriers (e.g.
poor public transportation, crime-prevalent neighborhoods,
other comorbidities, and/or lack of current symptoms, etc.),
confounding factors worthwhile of investigation in future
studies.

Interestingly, we found that residents were more likely
to identify and order overdue laboratory DCMs for patients
in the personalized telephoned group, compared to the non-
personalized telephone group (Figure 2). This finding could be
related to the clinical complexity of the office visit for these
patients, leading residents to miss the opportunity to order the
necessary laboratory diabetes core measures (perhaps related
to haste, concurrent duties, etc.). This represents another
interesting finding of our study, possibly addressing the issue
of “clinical myopia,” a term used to describe the combination
of patient non-compliance and healthcare-provider “inertia”.**

Although, the cost of personally telephoning patients was
not considered in this study, our results are consistent with
previous research suggesting that telephoning patients lowers
the "no-show" rate and/or increases cancellation, leading to
open appointments for other patients.”® Moreover, another study
(using Medicare and Medicaid reimbursement data) showed
that all types of reminder interventions decreased the net
(fiscal) loss of 18%, by 3.8-10.5%.%° Thus, nearly all previous
studies of this topic demonstrated significantly reduced fiscal
loss, due to decreased "no-show" rates facilitated by telephone
reminder interventions, resulting in an overall cost benefit and a
significant net revenue.®
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Conclusion

Our study demonstrates that a simple intervention (i.e.,
preordering DCMs combined with a personalized telephone
reminder) had a significant impact on increasing patients’
compliance with laboratory DCMs, while also substantially
decreasing "no-show" rates. These parameters are crucial to the
chronic management of diabetes mellitus, for the improvement of
quality-of-life and decreased complications and mortality. This
cost-effective intervention could potentially be implemented at
a national level to all medicine residency programs that serve
low-income patients. While other prospective studies remain
needed to determine if this simple intervention improves
HbAc levels, and has an impact on clinically significant patient
outcomes, our current findings hold promise that this approach
will lead to improved management of this chronic and life-
threatening disease.
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