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Abstract 

Objective: Numerous barriers prevent patients with type 2 diabetes (T2D) from completing a diabetes self-man-
agement program. We investigated whether patients with T2D exhibited improved clinical outcomes after attend-
ing a relatively short, interactive diabetes self-management program conducted by pharmacist diabetes educators, 
compared to a physician’s usual care.

Results: We retrospectively analyzed the data of adults with T2D who attended a diabetes self-management pro-
gram (≥ 1 group meeting or individual appointment followed by a telephone interview from a pharmacist diabetes 
educator between May 2010 and Dec. 2012; n = 513) and compared their outcomes with those of T2D patients 
who received only their physician’s usual care (n = 857). Each patient’s A1C was assessed at baseline, 3 months, and 
6 months post-intervention. The mean [SD] reduction in A1C percentage points in the T2D patients was significantly 
greater in the diabetes self-management program group compared to the physician’s usual care group at both 
3 months (− 0.8% [1.5] vs. − 0.2% [0.9], p < 0.001) and 6 months post-intervention (− 0.6% [1.3] vs. − 0.2% [1.1], 
p < 0.001). T2D patients significantly improved their glycemic control within 3–6 months of attending the diabetes 
self-management program compared to patients who only received their physician’s usual care.
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Introduction
Diabetes self-management education (DSME) programs 
educate and empower patients with diabetes to improve 
their lifestyles and self-coping skills. A 2015 national sur-
vey of diabetes educators in the United States reported 
that < 25% of patients with diabetes receive DSME 
within the first year of their diagnosis, and this value was 
unchanged from a survey conducted 3  years earlier [1, 
2]. The survey also revealed that of diabetes patients who 
do enroll in a DSME program, < 30% complete more than 
75% of the program [2], suggesting that there are barriers 
to completing DSME programs in their entirety.

In 2010, two pharmacist diabetes educators (authors RS 
and PK) initiated the diabetes self-management program 

(DSMP) within three University of California San Diego 
Health System (UCSDHS) outpatient clinics. Recogniz-
ing that patients often have limited time to attend an 
educational series, this unique program was designed 
to offer a relatively brief but highly interactive format. 
We then evaluated the effectiveness of the program by 
comparing the mean change in A1C at 3  months post-
intervention between patients with type 2 diabetes (T2D) 
who attended this DSMP and T2D patients who received 
usual care from their primary care physician (UC). Our 
secondary aims were to compare (1) the change in A1C 
between the DSMP and UC groups at 6  months post-
intervention, (2) the change in body mass index (BMI) 
between the DSMP and UC groups at 3 and 6  months 
from baseline, and (3) the percentage of patients who 
underwent an eye examination or foot examination 
within 12  months of participating in the DSMP com-
pared to the percentage in the patients who received only 
UC.
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Main text
Methods
Study design
This was a retrospective, observational, cohort study with 
a non-randomized comparator group.

Study population
Data for patients ≥ 18  years old with T2D who had 
attended at least one group meeting or one individual 
appointment in the DSMP from May 1, 2010 through 
December 31, 2012 were analyzed. UC patients’ data 
were obtained by querying the electronic medical 
records (EMR) system database for a random sample of 
patients ≥ 18  years old with the diagnosis of T2D who 
were seen by a primary care physician during the same 
time period, but who did not enroll in the DSMP.

Intervention
Adult patients with diabetes were referred to the DSMP 
for group meetings or individual appointments by their 
healthcare providers at UCSDHS, based on the patients’ 
data in their EMR. Conducted by a pharmacist diabetes 
educator, the group meetings consisted of two core ses-
sions, each 2 h in length, covering 3–4 diabetes self-man-
agement topics per session and spaced 1–2 weeks apart. 
The DSMP was conducted on weekdays, with group 
meetings and individual appointments offered during the 
day or evening. Prior to each class, the pharmacist dia-
betes educator reviewed each patient’s medical record, 
including his or her diabetes medications, glycemic con-
trol, and reason for referral. This enabled the educator 
to tailor the group class to the needs of the individual 
patients to a certain degree. All DSMP patients received 
a telephone follow-up call from a pharmacist educator 
1–2 weeks after their completion of the final group meet-
ing or individual appointment.

The diabetes pharmacist educators practiced under a 
limited collaborative practice agreement for the DSMP 
that enabled them to order diabetes testing supplies, 
refills of existing diabetes medications, pertinent labora-
tory tests, and referrals for annual eye exams.

Outcome measures
This study measured the mean change in A1C and BMI at 
baseline compared to 3 months and 6 months post inter-
vention between the DSMP and UC groups. The closest 
A1C and BMI values within 6  months prior to the date 
of the first DSMP session were used as the baseline A1C 
and BMI values. For the 3- and 6-month data, the clos-
est A1C and BMI values within 45 days of 3 or 6 months 
post-intervention were used. Additionally, we compared 
the percentage of patients who had undergone an eye 
exam or foot exam in the previous 12 months before the 

DSMP session or 12  months prior to their last primary 
care visit in the UC group, to the percentage of patients 
who received an eye or foot exam in the subsequent 
12 month post intervention period.

Data analysis
A sample size of 343 patients per group was estimated as 
sufficient to test a difference in the mean change in A1C 
between the DSMP and UC groups assuming a two-sided 
test of significance, a mean standard deviation (SD) of 
DSMP A1C of 0.7 (SD 2.1) and UC A1C of 0.3 (SD 0.9), 
90% power, and alpha = 0.05. Descriptive statistics were 
calculated for all variables. Continuous variables were 
compared by t-test, and categorical variables were com-
pared by Chi-square test.

Results
The DSMP (n = 513) and UC (n = 857) groups’ charac-
teristics at baseline are summarized in Table 1. The mean 
(SD) age was significantly lower, though not considered 
to be clinically significant, in the DSMP group compared 
to the UC group: 61.3 (11.9) years vs. 66.5 (13.5) years, 
p < 0.001.

The baseline A1C and BMI values of patients in the 
DSMP group were significantly higher compared to the 
UC group: A1C, 8.1% (1.8) vs. 7.1% (1.2), p < 0.001, and 
BMI, 32.1  kg/m2 (7.7) vs. 30.6  kg/m2 (7.4), p = 0.001, 
respectively. At baseline, a significantly larger proportion 
of patients in the UC group had undergone an eye exam 
in the past 12  months compared to the DSMP group: 
66.3% vs. 56.3%, p < 0.001. The proportion of patients who 
had undergone a foot exam in the previous 12  months 
was equal in the UC and DSMP group: 51.0% vs. 51.0%, 
p = 0.999, respectively.

Among the patients in the DSMP group, 45.8% 
attended one or two group meetings and 13.2% attended 
three or four group meetings; the remaining 41% of 
the patients were seen individually. Of the patients 

Table 1 T2D patient characteristics at baseline

T2D type 2 diabetes, DSMP diabetes self management program, UC usual care

DSMP UC p value

n 513 857

Males, n (%) 259 (50.5) 414 (48.3) 0.44

Age, mean (SD) 61.3 (11.9) 66.5 (13.4) < 0.001

A1C,  % mean (SD) 8.1 (1.8) 7.1 (1.2) < 0.001

A1C, mmol/mol, mean (SD) 65.0 (19.7) 54.0 (13.1) < 0.001

BMI, mean (SD) 32.1 (7.7) 30.6 (7.4) 0.001

Patients having had eye exams, n (%) 289 (56.3) 568 (66.3) < 0.001

Patients having had foot exams, n (%) 261 (51.0) 436 (51.0) 0.999
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who were seen individually, 77.7% had 1–2 individual 
appointments, 17.1% had three appointments, and 5% 
had 4–8 appointments. Of the DSMP-group patients, 
55.8% received 1–3 phone calls, and a minority (17.7%) 
received ≥ 4 calls. On average, the total amount of con-
tact time per patient (individual appointments plus group 
meetings) was 4 h.

At 3  months post-intervention, patients in the DSMP 
group had a significantly greater mean change in A1C; 
i.e., a mean (SD) − 0.8% (1.5) reduction compared to that 
of the UC group at − 0.2% (0.9), p < 0.001. (Table 2) The 
mean decrease in A1C at 6 months post-intervention was 
also significantly greater in the DSMP group at −  0.6% 
(1.3) compared to the UC group at − 0.2% (1.1), p < 0.001. 
There was no significant difference in the mean BMI 
change between the patients in the DSMP versus UC 
groups at 3 months: − 0.2 (1.4) and − 0.1 (1.4), respec-
tively, p = 0.076 and at 6 months: − 0.2 (1.8) versus − 0.1 
(1.9), respectively, p = 0.172 (Table 3).

Of the patients who had not undergone an eye exam 
in the previous 12 months (224 in DSMP group and 289 
in UC group), the percentage undergoing an eye exam in 
the subsequent 12 months was not significantly different 
between groups [98 (44%) DSMP group vs. 136 (47%) in 
UC group, p = 0.456]. Similarly, of the patients who had 
not undergone a foot exam in the previous 12  months 
(252 in DSMP group and 421 in UC group), the percent-
age undergoing a foot exam in the subsequent 12 months 
was not significantly different between groups [72 (29%) 
DSMP group vs. 139 (33%) in UC group, p = 0.229].

Discussion
Overall, at 3  months after the intervention, patients 
who participated in the short-term model of the DSMP 

achieved a significantly greater reduction in A1C com-
pared to patients who received only UC. Moreover, the 
A1C values of the DSMP group continued to be signifi-
cantly lower than those of the UC patients at 6 months 
post-intervention. Patients in the DSMP group had 
higher baseline A1C values than the UC group, as would 
be expected, since physicians would refer diabetes 
patients with poorer glycemic control to a DSMP. How-
ever, the magnitude of the A1C reduction in the patients 
who participated in the DSMP (−  0.8 at 3  months and 
− 0.6 at 6 months) compares favorably to a meta-analy-
sis and a review in which the reported mean decrease in 
A1C in T2D patients who attended DSME programs was 
0.74–0.76 at follow-up [3, 4].

A 2015 meta-analysis of 132 randomized, controlled 
trials of ≥ 4-week DSME programs published between 
1993 and 2015 concluded that DSME behavioral pro-
grams that provide ≤ 10  h of education offer little ben-
efit for A1C reduction [5]. However, our present findings 
demonstrated that 2–4  h of a concentrated, interactive 
DSME program over a period of 1–2  weeks with a tel-
ephone follow-up from a pharmacist diabetes educator 
within 1–2 weeks of the final group meeting or individ-
ual appointment significantly improved glycemic control 
within a short term in patients with T2D. While patients 
have provided many diverse and complex reasons for 
not attending DSME programs, one significant reason is 
logistical, including the length of a program [6]. The rela-
tively short DSMP described herein enables pharmacist 
educators to cover several topics at the first group meet-
ing or individual appointment and address the most con-
cerning questions that patients have at their first visit. 
Moreover, the follow-up telephone calls enabled our 
pharmacist educators to address the individual needs of 
each patient and provide support after initially establish-
ing a relationship with patients.

Improving glycemic control has been reported to 
cause weight gain, particularly with upward insulin titra-
tion [7, 8]. We observed no significant change in the 
patients’ BMI at 3 or 6  months following intervention 
in either the DSMP or UC group. While the DSMP dis-
cussed nutrition, physical activity and behavioral strate-
gies to lose weight, weight loss was not observed in the 
patients; however, their BMI values did not increase. 
We also observed no significant difference between the 
percentage of patients who completed the DSMP and 
underwent eye and foot examinations within 12 months 
of their first group meeting or individual appointment 
compared to the UC group. The U.S. Centers for Disease 
Control and Prevention stated that nationwide in 2012, 
64.9% of patients with diabetes had reported undergoing 
a dilated eye exam and 71.2% reported having completed 
an annual foot exam in the previous 12 months [9]. Both 

Table 2 T2D A1C change 3 and 6 months post-intervention

T2D type 2 diabetes, DSMP diabetes self management program, UC usual care

A1C % change DSMP UC p

n Mean (SD) n Mean (SD)

3 months 295 − 0.8 (1.5) 857 − 0.2 (0.9) < 0.001

6 months 234 − 0.6 (1.3) 475 − 0.2 (1.1) < 0.001

Table 3 T2D BMI change 3 and 6 months post-intervention

T2D type 2 diabetes, DSMP diabetes self management program, UC usual care

BMI (kg/m2) change DSMP UC p

n Mean (SD) n Mean (SD)

3 months 382 − 0.2 (1.4) 857 − 0.1 (1.4) 0.076

6 months 311 − 0.2 (1.8) 713 − 0.1 (1.9) 0.172
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the present DSMP and UC groups had low foot examina-
tion rates.

Limitations
The limitations of this study include the retrospective 
data collection at a single site and use of a non-rand-
omized comparator group. Medical examinations (such 
as eye exams) and lab data that were not performed at 
a UCSDHS clinic were not available for review. In addi-
tion, the ability of the pharmacist educators to order dia-
betes testing supplies and refills of diabetes medications 
may have contributed to the favorable glycemic response 
observed in this study, since this ability likely facilitated 
self-monitored blood glucose testing and diabetes medi-
cation adherence. Another limitation is that although 
the pharmacist educators provided medication recom-
mendations in the patients’ EMR, we did not measure the 
percentage of recommendations that were subsequently 
accepted by referring providers. Compared to the DSMP 
patients, more of the UC patients at baseline had under-
gone an eye exam in the previous 12 months, suggesting 
that patients who were less likely to see an eye specialist 
and/or less likely to adhere to an eye specialist’s regimen 
were being referred to the DSMP. Lastly, the effects on 
the patients’ A1C values beyond 6 months after comple-
tion of the DSMP were not evaluated in this study.

Abbreviations
T2D: type 2 diabetes; DSME: diabetes self-management education; DSMP: 
diabetes self-management program; UC: usual care from the primary care 
physician; BMI: body mass index; UCSDHS: University of California San Diego 
Health System; EMR: electronic medical records; SD: standard deviation.

Authors’ contributions
Each author made substantial contributions to the conception (RFS, PK, JB, 
CMM, JDH) design (RFS, PK, CMM, JDH), analysis (JDH, AT), and interpretation 
of the data (RFS, PK, AT, JB, CMM, JDH). All authors read and approved the final 
manuscript.

Author details
1 Skaggs School of Pharmacy and Pharmaceutical Sciences, University 
of California, San Diego, 9500 Gilman Drive, La Jolla, CA 92093-0657, USA. 
2 Department of Pharmacy, UC San Diego Health, 9435 Medical Center Drive, 
MC 7727, La Jolla, CA 92037, USA. 3 Present Address: 9500 Gilman Drive, MC 
0764, La Jolla, CA 92093, USA. 4 Present Address: AIDS Healthcare Foundation, 
4071 18th St., San Francisco, CA 94116, USA. 5 UC San Diego Health Internal 
Medicine, 8939 Villa La Jolla Drive, La Jolla, CA 92037, USA. 6 Present Address: 
St Luke’s Internal Medicine, 4800 N Cloverdale Road, Boise, ID 82713, USA. 

Acknowledgements
We thank Andrew Lucas for the data extraction.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The University of California San Diego Human Research Protections Program 
approved this retrospective cohort study (Project # 130768X), and the require-
ment for patient consent was waived based on the retrospective study design.

Funding
The study was supported in part by a United States. National Institutes of 
Health grant [TL1 TR000098-04]. This training grant is awarded to schools 
of pharmacy in the United States to support research projects of Doctor of 
Pharmacy students. The granting agency was not involved in the design of 
the study, collection, analysis or interpretation of data, nor in the writing of the 
manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 26 October 2018   Accepted: 23 November 2018

References
 1. Martin AL, Warren JP, Lipman RD. The landscape for diabetes education: 

results of the 2012 National Diabetes Education Practice Survey. Diabetes 
Educ. 2013;39:614–22. https ://doi.org/10.1177/01457 21713 49941 2.

 2. Sherr D, Lipman RD. The diabetes educator and the diabetes self-
management education engagement: the 2015 National Practice Survey. 
Diabetes Educ. 2015;41:616–24. https ://doi.org/10.1177/01457 21715 
59926 8.

 3. Norris SL, Lau J, Smith SJ, Schmid CH, Engelgau MM. Self-management 
education for adults with type 2 diabetes: a meta-analysis of the effect on 
glycemic control. Diabetes Care. 2002;25:1159–71 (PMID: 12087014).

 4. Chrvala CA, Sherr D, Lipman RD. Diabetes self-management education 
for adults with type 2 diabetes mellitus: a systematic review of the effect 
on glycemic control. Patient Educ Couns. 2016;99:926–43. https ://doi.
org/10.1016/j.pec.2015.11.003.

 5. Pillay J, Armstrong MJ, Butalia S, Donovan LE, Sigal RJ, Vandermeer B, 
Chordiya P, Dhakal S, Hartling L, Nuspl M, Featherstone R, Dryden DM. 
Behavioral programs for type 2 diabetes mellitus: a systematic review and 
network meta-analysis. Ann Intern Med. 2015;163:848–60. https ://doi.
org/10.7326/M15-1400.

 6. Horigan G, Davies M, Findlay-White F, Chaney D, Coates V. Systematic 
review or meta-analysis: reasons why patients referred to diabetes educa-
tion programmes choose not to attend: a systematic review. Diabet Med. 
2017;34:14–26. https ://doi.org/10.1111/dme.13120 .

 7. Wing RR, Klein R, Moss SE. Weight gain associated with improved 
glycemic control in population-based sample of subjects with type I 
diabetes. Diabetes Care. 1990;13:1106–9. https ://doi.org/10.2337/diaca 
re.13.11.1106.

 8. Janghorbani M, Amini M. Patterns and predictors of long-term weight 
change in patients with type 2 diabetes mellitus. Ann Nutr Metab. 
2009;54:111–8. https ://doi.org/10.1159/00020 9269.

 9. Centers for Disease Control and Prevention, Diabetes 2014 Report Card. 
Atlanta: Centers for Disease Control and Prevention; 2015. https ://www.
cdc.gov/diabe tes/pdfs/libra ry/diabe tesre portc ard20 14.pdf. Accessed 30 
Sep 2018.

https://doi.org/10.1177/0145721713499412
https://doi.org/10.1177/0145721715599268
https://doi.org/10.1177/0145721715599268
https://doi.org/10.1016/j.pec.2015.11.003
https://doi.org/10.1016/j.pec.2015.11.003
https://doi.org/10.7326/M15-1400
https://doi.org/10.7326/M15-1400
https://doi.org/10.1111/dme.13120
https://doi.org/10.2337/diacare.13.11.1106
https://doi.org/10.2337/diacare.13.11.1106
https://doi.org/10.1159/000209269
https://www.cdc.gov/diabetes/pdfs/library/diabetesreportcard2014.pdf
https://www.cdc.gov/diabetes/pdfs/library/diabetesreportcard2014.pdf

	Evaluation of a short, interactive diabetes self-management program by pharmacists for type 2 diabetes
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Methods
	Study design
	Study population
	Intervention
	Outcome measures
	Data analysis

	Results
	Discussion
	Limitations

	Authors’ contributions
	References




