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Introduction
 According to the Centers for Disease Control and Prevention’s 
(CDC) National Diabetes Statistics Report of 2017, 30.4 million 
Americans (9.4%) in 2015 had either type 1 or type 2 diabetes and 
84.1 million Americans had prediabetes [1]. Approximately 25% of 
the adults living with diabetes did not know they were diagnosed with 
the condition and only 12% of the adults with prediabetes knew they 
were at an increased risk of developing diabetes. Rowley et al con-
ducted a study to project the prevalence of diabetes in the future and 
according to the Institute for Alternative Futures Diabetes 2030 Mod-
el, there is projected to be a 54% increase in diabetes prevalence from 
2015 to 2030 [2]. Another projection study was conducted by Boyle et 
al for the burden of diabetes in the US adult population in 2050. Their 
study projected an increase in diabetes cases from 8 cases per 1,000 
from 2008 to about 15 cases per 1,000 in 2050; however, it was stated 
that this could be due to an increased population of overall high-risk 
minority groups [3].

 As the prevalence of diabetes increases in America, it is antici-
pated that the economic cost associated with the condition will in-
crease as well. The American Diabetes Association (ADA) conducted 
a cost-study analysis to assess the economic burden of diabetes in 
the United States which demonstrated that the cost of diagnosed dia-
betes continues to increase annually [1,4]. In 2017, it was estimated 
that the overall cost associated with patients diagnosed with diabetes 
was $327 billion, $237 billion of which was related to direct medical 
costs and $90 billion to reduced productivity [4]. In patients diag-
nosed with diabetes, not only does the direct cost of diabetes manage-
ment become a concern, but also the secondary effects that result from 
the condition being uncontrolled [5-7]. There are increased risks for 
developing secondary conditions and complications in patients with 
diabetes, with the most life-threatening being macrovascular com-
plications, particularly cardiovascular events as a result of decreased  
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Abstract
Purpose: The purpose of this study was to assess the benefit of 
pharmacist ambulatory care services in the management of patients 
with uncontrolled diabetes in an indigent population clinic. 

Methods: Patients with uncontrolled diabetes were referred to the 
pharmacist diabetes clinic (PDC) for diabetes management. The 
pharmacist collected, recorded, and assessed baseline and fol-
low-up subjective and objective information during each appoint-
ment. Patients included for data collection were those referred to 
the PDC with uncontrolled diabetes despite previous health care 
provider management. Patients were excluded if another specialist 
was required to intervene in the care of the patient’s diabetes or 
if the patient did not follow-up at least once. The primary outcome 
was change in hemoglobin A1c (HgbA1c). The secondary outcomes 
were changes in fasting blood glucose (FBG), random blood glu-
cose (RBG), number of patients experiencing hypoglycemic events, 
number of patients experiencing nocturia, the implementation of 
daily foot inspections, and medications prescribed prior to and after 
pharmacist intervention. 

Results: A paired t-test was conducted for objective lab values to as-
sess the statistical significance of change prior to and after pharma-
cist intervention. Patients’ HgbA1c averaged 12.1% before and 9.8% 
after pharmacist intervention (95% CI, 0.656 to 3.884; p=0.0112). 
FBG levels averaged 198 mg/dL before and 147 mg/dL after 

pharmacist intervention (95% CI, -12.23 to 168.23; p=0.0841). RBG 
levels averaged 234 mg/dL before and 199 mg/dL after pharmacist 
intervention (95% CI, 2.58 to 202.14; p=0.0453). Four patients re-
ported an average of 2 monthly hypoglycemic events before and 3 
patients reported an average of 1 monthly hypoglycemic event after 
pharmacist intervention. Three patients before and 10 patients after 
pharmacist intervention checked their feet daily. Twelve patients be-
fore and 8 patients after pharmacist intervention experienced noctu-
ria. Medication modifications decreased adverse events, intolerance, 
and hypoglycemia.

Conclusion: Clinical pharmacist diabetes management provided a 
decrease in HgbA1c by 2.3%, FBG by 51 mg/dL, and RBG by 35 mg/
dL. Statistical significance was found with the change in HgbA1c and 
RBG values. Number of patients experiencing hypoglycemia and 
nocturia decreased after pharmacist intervention while the number 
of patients who checked their feet daily increased after pharmacist 
intervention. Medication regimens decreased adverse events, intol-
erance, and hypoglycemic events.
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renal function [5-7]. Microvascular complications such as neuropa-
thy, retinopathy, and nephropathy are also very common complica-
tions in patients with uncontrolled diabetes and can lead to chronic 
neuropathic pain, blindness, kidney disease, and increased medical 
costs [7-11].

 Aside from macro-and microvascular complications, multiple 
studies have shown that diabetes also has a direct correlation in the 
development of psychiatric conditions, such as depression and Alz-
heimer’s, particularly in low socio-economic societies [12-15]. One 
of the leading causes of uncontrolled diabetes in low socio-economic 
societies is associated with food insecurity, which is defined as an 
unreliable access to healthy, affordable food.16 A study assessed the 
relationship between food insecurity, depression, and diabetes among 
low-income patients, showing that 47.4% of the patients with food 
insecurity were more likely to be depressed (40.7% vs. 15.4%), have 
low medication adherence (52.9% vs. 37.2%), and report diabetes dis-
tress (55.2% vs. 33.8%)[16].

 With the increased number of patients with diabetes, it can be 
challenging for healthcare providers to provide diabetic patients with 
lifestyle, dietary, and medication counseling as well as frequent fol-
low-up appointments. Fortunately, in some states, and even countries, 
pharmacists have established provider status or are able to work under 
a collaborative practice agreement with other healthcare providers in 
order to manage patients with chronic conditions, one of those being 
diabetes. A study was completed by Schultz etal. to assess the clini-
cal outcomes of a pharmacist-managed diabetes clinic compared to 
primary care providers [17]. It was found that the change in patients’ 
hemoglobin A1c (HgbA1c) in the pharmacist-managed clinic was 
-1.63% versus +1.53% in the primary care providers’ patients [17]. 
Another study completed in Asia evaluated the clinical outcomes of 
diabetes care in a multidisciplinary collaborative care versus phy-
sician-centered care. At 6 months, patients’ HgbA1c reduced from 
8.6%±1.5% at baseline to 8.1%±1.3% in the intervention arm while 
the HgbA1c in the control arm remained unchanged at 6 months [18].

 Delegating ongoing diabetes care to other qualified clinicians and 
healthcare providers can aid in the reduction of the negative econom-
ic impact associated with uncontrolled diabetes. Additionally, target-
ed and frequent patient counselling and education sessions can help 
improve patient accountability and self-efficacy in managing their 
condition (s). These studies indicate there is a potential service that 
pharmacists can provide in managing patients with chronic conditions 
to improve overall patient care. The purpose of this case review study 
is to assess the feasibility of pharmacist ambulatory care services in 
the management of patients’ uncontrolled diabetes in an indigent pop-
ulation clinic. 

Methods
 This IRB-approved study was peer-reviewed and operated by an 
indigent clinic’s staff which included a clinical pharmacist, an inter-
nal medicine practitioner, and a Chronic Disease Clinic Manager. Pa-
tients qualified to receive care at the indigent clinic with uncontrolled 
diabetes were referred by the Chronic Disease Clinic Manager to the 
clinical pharmacist’s diabetes clinic (PDC) for diabetes management. 
The clinical pharmacist providing the services in the PDC provided 
residency-trained expertise in the management of the patients’ dia-
betes. Under a collaborative practice agreement with the clinic, the 
pharmacist had the ability to start or stop any medication a patient was  

prescribed, modify the dose of a patient’s medication (s) related to di-
abetes, prescribe medication (s) to be dispensed from the clinic’s dis-
pensary, and order blood work to be drawn for diabetes assessment. 
During each appointment, the patient received a one-on-one session 
with the clinical pharmacist in which a thorough, guideline-based 
analysis of the patient’s diabetes was conducted. The pharmacist 
asked the patient questions that would aid in the indication of con-
trolled or uncontrolled diabetes such as symptoms of hyperglycemia 
(i.e. polyuria, polyphagia, polydipsia, fatigue, etc.), hypoglycemic 
events, nocturia, symptoms of neuropathy (i.e. tingling in the fingers 
or toes, loss of sensation in extremities, paresthesia, etc.), and any ab-
normalities in the feet (i.e. ulcers, cuts that do not heal, unknown inju-
ries, bruises, etc.). The pharmacist also assessed the patient’s regular 
diet throughout the day. Counseling was provided regarding which 
foods tend to increase blood glucose levels and which foods do not. 
The pharmacist would identify foods in the patient’s diet that could 
be the cause of uncontrolled blood glucose levels and would discuss 
ways to reduce, replace, or eliminate said foods with the patient.

 After collecting the patient-reported information, the pharmacist 
assessed the patient’s most recent objective information. This includ-
ed an analysis of home blood glucose logs, clinic blood glucose read-
ings, comprehensive metabolic panel (CMP), HgbA1c, lipid panel, 
microalbuminuria, thyroid-stimulating hormone (TSH), liver func-
tion tests (LFTs), and the patient’s last retinal exam, if available. After 
assessing the patient’s reported subjective and objective information, 
the pharmacist developed a specific plan for the patient, including 
lifestyle modifications, diet counseling, guideline-based medication 
modifications and counseling, and, if needed, order blood work to be 
done. Follow-up appointments were made in the future to assess the 
efficacy of the executed plan and the patient’s condition. If needed, 
modifications to their plan were made at each follow-up appointment.

 Patients included for data collection included were those referred 
to the PDC with diabetes (both type 1 and 2) who were previous-
ly managed by another health care provider (HCP) in the clinic and 
remained uncontrolled despite previous HCP care. Patients were ex-
cluded from the data analysis if they had a condition in which another 
specialist needed to intervene in the care of the patient’s diabetes or if 
the patient did not follow-up with the PDC at least once.

 Once a patient was referred to the PDC, the patient’s baseline in-
formation that was present in the clinic’s electronic medical record, 
Athena Health®, was documented on a spreadsheet. Data collected for 
the study included the patient’s age, gender, ethnicity, and the type 
of diabetes diagnosed. The patient-reported subjective information 
was collected and included the frequency of hypoglycemic events 
that occur monthly, presence of nocturia, whether or not the patient 
checks their feet daily, number of previous HCP visits, and the dia-
betes medication (s) the patient presented to the PDC with. The ob-
jective data collected included the patient’s HgbA1c, fasting blood 
glucose readings (FBG), and random/post-prandial blood glucose 
readings (RBG). With each follow-up appointment, the progress of 
the patient’s condition was documented on the spreadsheet for future 
data analysis.

 The primary outcome of the study was to assess change in Hg-
bA1c after PDC management. The secondary outcomes of the study 
assessed changes in FBG levels, changes in RBG levels, number 
of patients experiencing hypoglycemic events monthly, changes in  
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nocturia presence, the implementation of the patient checking their 
feet daily for any abnormalities after pharmacist education, and the 
medications prescribed for diabetes management prior to and after 
pharmacist intervention. 

Results
 Patients who were referred to the PDC from November 2018 until 
June 2019 were included in this study’s data collection. A total of 17 
patients met the inclusion criteria and were included for data collec-
tion, with their demographic information listed in Table 1. A paired 
t-test was conducted for the primary and secondary objective values 
in order to assess statistical significance in the intervention. The pa-
tients seen by the PDC had a range of 2-28 previous HCP visits in the 
clinic with an average of 11 previous HCP visits per patient. Each pa-
tient had an average of 4 visits in the PDC with the clinical pharmacist 
in which their guideline-recommended subjective reports (i.e. number 
of hypoglycemic events, checking feet daily, nocturia presence, etc.), 
blood glucose levels, and blood work were assessed.

 Prior to pharmacy services, patients’ HgbA1c averaged at 11.4% 
compared to 9.1% after pharmacy intervention (95% CI, 0.656 to 
3.884; p=0.0112) (Table 2). FBG levels prior to pharmacy interven-
tion averaged at 252 mg/dL compared to 174 mg/dL after pharmacy 
intervention (95% CI, -12.23 to 168.23; p=0.0841) (Table 2). RBG 
levels averaged at 257 mg/dL prior to pharmacy intervention com-
pared to 157 mg/dL after pharmacy intervention (95% CI, 2.58 to 
202.14; p=0.0453). Prior to pharmacist intervention, four patients 
reported an average of 2 hypoglycemic events per month and only 
six patients checked their feet daily for injuries and/or abnormalities. 
After pharmacist intervention, three patients reported an average of 1 
hypoglycemic event per month. Fourteen patients reported checking 
their feet daily for any injuries and/or abnormalities. Twelve patients 
prior to pharmacist intervention experienced nocturia at a range of 0-5 
times/night while 8 patients after pharmacist intervention experienced 
nocturia at a range of 0-4 times/night (Table 2).

 Medication the patients were prescribed to take before and after 
the pharmacist intervention are listed in Table 3. There was a de-
crease in the patients prescribed insulin, metformin, a sodium-glu-
cose co-transporter-2 inhibitor (SGLT-2i), and dipeptidyl peptidase-4 
inhibitor (DPP-4i). The medications prescribed were either dis-
pensed through the clinic’s dispensary or were supplied through the 

medication’s Patient Assistance Program (PAP) if the patient met the 
PAP’s qualifications and was approved to receive the medication from 
the PAP. Careful monitoring of all medications was done during visits 
to ensure the safety of the patient’s health. 

Discussion
 The PDC provided many beneficial services during each patient 
interaction. The pharmacist was able to provide more frequent fol-
low-up visits with the patient for a longer duration of quality time 
than the patient may have received with another HCP in the clinic. 
During each appointment with the clinical pharmacist, patients were 
encouraged to discuss obstacles or difficulties they frequently encoun-
tered that would prevent blood glucose control. A customized plan 
was developed by the pharmacist and patient to involve the patient in 
the management of their condition. In addition to lifestyle modifica-
tions, medications would also be modified during patient visits. With 
a clinical pharmacist providing the service, all medications taken by 
the patients were automatically reviewed for accurate indications to 
avoid any redundancies in medications and to ensure there were no 
drug-drug or drug-disease interactions. If a patient’s diabetes regi-
men was to be modified, the patient would be given guideline-based 
options for alternative or additional medications to choose from with 
the benefits and possible side effects of each option, also allowing 
for patient involvement in controlling their condition. The medication 
would then be dispensed from the clinic’s dispensary, free of charge 
to the patient, to ensure the patient received the medication(s). The 
patients were also given the option to apply to a PAP if offered by the  

Gender

 Male 13

 Female 4

Ethnicity

 Caucasian 1

 Hispanic 16

Age

 20-40 2

 41-60 11

 61+ 4

Diagnosis

 Type 1 DM 0

 Type 2 DM 17

Table 1: Patient Demographics (N=17).

Results Average 
Before

Average 
After Difference

A1c (average in %) 11.4 9.1 -2.3

Fasting blood glucose (mg/dL) 252 174 -78

Random blood glucose (mg/dL) 257 157 -100

Hypoglycemic events (per month) 2 1 -1

Patients who check their feet daily (N=17) 6 14 +8

Patients experiencing nocturia (N=17) 12 8 -4

Medication Before After

Insulin* 7 6

TTD 0-10 units 0 0

TTD 11-20 units 3 2

TTD 21-30 units 1 2

TTD 31+ units 3 2

Metformin 8 7

500 mg PO BID 1 0

1000 mg PO BID 7 7

SGLT-2 inhibitor 2 1

DPP-4 inhibitor 2 0

GLP-1 receptor agonist 1 3

Sulfonylurea 2 2

Table 2: Primary and Secondary Outcome Results.

Table 3: Prescribed Medication.
*TDD = total daily dose; includes all forms of insulin (i.e. basal, interme-
diate, bolus, etc.)
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manufacturer of their prescribed medication and if the patient met the 
manufacturer’s application requirements. Once approved by the PAP, 
the approved medication would be delivered by the PAP to the clinic 
and the patient would be contacted to retrieve their medication from 
the clinic’s dispensary. 

 The study’s primary outcome was to assess change in the patients’ 
HgbA1c prior to and after pharmacist intervention. This objective 
marker was designated to be the primary outcome as it provides an 
overall review of the patient’s blood glucose values for the prior 3 
months with minimal error. As mentioned in the study’s methods, the 
patients were instructed to test their blood glucose levels at home at 
least twice daily, with one of those tests being a FBG value. Patients’ 
home blood glucose logs were brought and assessed at every appoint-
ment. It should be noted, however, that there may have been a vari-
ability in compliance and frequency of home blood glucose monitor-
ing or the patient may have altered the blood glucose values recorded 
in order to appear to have controlled values. Thus, the HgbA1c was 
chosen to be the primary outcome as this objective value provides 
a more accurate marker to assess change in control of the patients’ 
diabetes. 

 All patients who presented to the PDC on insulin therapy were 
evaluated for the increased risk of hypoglycemia based off their 
weight, diet, lifestyle, past frequency of hypoglycemic events, and 
other medications prescribed. One patient’s insulin was discontinued 
due to consistent hypoglycemic events despite modifications to diet 
and changing from a mixed basal/bolus insulin to just a basal insulin. 
The second patient was prescribed a DPP-4i along with the insulin 
and the DPP-4i was discontinued due to a history of frequent hypo-
glycemic events and hypoglycemia was not experienced afterwards. 
All patients with type 2 diabetes mellitus (T2DM) were prescribed the 
maximum tolerated dose of metformin. Despite guideline-based rec-
ommendations of metformin therapy, two patients with T2DM had in-
tolerable adverse events (gastrointestinal upset unresolved with slow 
titration or food) and were discontinued from metformin therapy. One 
patient presented to the PDC on 500 milligrams (mg) of metformin 
to be taken twice daily and this patient’s metformin was maximized 
to 1000 mg to be taken twice daily. One patient who presented to the 
PDC with an SGLT-2i had an increased frequency in urination and, 
despite guideline recommendations and cardiovascular benefit of the 
SGLT-2i, the patient had to discontinue the agent due to their job and 
active lifestyle. These clinical interventions aided patients in the im-
provement of their lifestyle and in their diabetes control.

 In addition to these medication therapy management services, the 
pharmacist was able to order and assess patients’ objective lab values 
under the collaborative practice agreement in order to monitor the 
progress of the patients’ diabetes as well as the safety of the medica-
tion(s) the patients were taking. A majority of the patients seen in the 
clinic were Spanish-speaking, and it was a great benefit that the phar-
macist providing the clinical interventions was able to communicate 
with professional competency in Spanish. Through the results of this 
case review study, it is demonstrated that an improvement in HgbA1c, 
blood glucose control, and overall well-being of the patient was noted 
with clinical pharmacist intervention.

 Despite the benefits seen from the PDC, there were some limita-
tions encountered during this study. This case review study was con-
ducted with a limited number of patients and should be conducted  

at a larger scale in the future to assess the short-term and long-term 
clinical significance of clinical pharmacists managing patients with 
diabetes in an indigent clinic. As mentioned previously, services pro-
vided were completed in an indigent clinic. A common socioeconom-
ic complication encountered was transportation. Some patients were 
unable to be present for frequent follow-up appointments due to the 
expenses of using public transportation or being dependent on a fam-
ily member or friend for transportation and not having the flexibility 
to come to their follow-up appointments. The increased time between 
appointments could have led to unmotivated control of their condition 
or running out of medication and not being able to refill the medica-
tion until the next appointment. Despite this complication, patients 
were still encouraged to present to the clinic as a “walk-in”, when 
possible, to be seen by the pharmacist. Patients who were unsure if 
they could attend the follow-up appointment or those with a history 
of not showing up for follow-up appointments were dispensed an ex-
tra month’s supply of medication to ensure a sufficient supply of the 
medication until the next appointment. Additionally, in order to avoid 
missing appointments, patients were reminded of their follow-up ap-
pointment the day prior. 

 As previously mentioned, all the patients seen by the PDC spoke 
a language other than English. The pharmacist providing the clinical 
services was able to communicate with Spanish-speaking patients and 
interpreters were available in the clinic for Creole-speaking patients; 
however, some words and specific meanings could have still been lost 
in translation despite professional competency in a multilingual staff. 
A future study should be conducted to assess the external validity of 
this study and its extrapolation to the general population. This study 
should include a larger number of patients who receive the interven-
tion with various demographic and socioeconomic backgrounds.  

Conclusion

 After clinical pharmacist management of patients diagnosed with 
diabetes in an indigent population clinic, an overall decrease in Hg-
bA1c by 2.3%, FBG levels by 78 mg/dL, and RBG levels by 100 mg/
dL was observed. Additionally, the number of patients with symptoms 
of uncontrolled diabetes, such as hypoglycemia and nocturia, was de-
creased and 14 of the 17 patients conducted daily foot inspections for 
any abnormalities after pharmacist counseling. Patients’ medications 
were reviewed and modified based off of tolerability, frequency of 
adverse events, and lifestyle. Future studies should be conducted at 
a larger scale to assess short-term and long-term clinical effects on 
cardiovascular and mental health.
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