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Background: Poor adherence to insulin medications leads to a high rate of hospital admissions 

and poor health-related quality of life in the patients with diabetes mellitus. However, few 

strategies are effective and acceptable in improving medication adherence. The objectives of 

this study are to evaluate the effectiveness of pharmaceutical care by clinical pharmacists on 

medication adherence of patients newly prescribed insulin therapy.

Patients and methods: A single-center, prospective randomized controlled study (pharmaceu-

tical care group and control group) was performed from January 1, 2014 to December 30, 2014. 

Medication adherence was measured at the baseline and up to 12 months with Morisky–Green 

test and computerized dispensed medication history. The absolute change in A1c vs baseline, 

the change of hospitalization between two groups, and the number of patients to achieve Chinese 

Diabetes Society (CDS) goals at the baseline were the main outcome measures.

Results: A total of 322 patients were included in the study. After the 12-month interventions, 

significant improvements in the medication adherence were verified for the pharmaceutical care 

group according to the Morisky–Green test (50.8% of adherent patients at baseline vs 80.7% 

of adherent patients after 12-month interventions; P,0.01) and the computerized dispensed 

medication history (55.2% at baseline vs 83.3% after interventions; P,0.01), while no signifi-

cant changes were verified in the control group. After follow-up, the pharmaceutical care group 

showed a greater percent change in A1c (2.2±0.4 vs 0.8±0.2, P,0.05).

Conclusion: This study provides new evidence from a randomized controlled trial on the 

beneficial effect of pharmaceutical care to enhance adherence in patients newly prescribed 

insulin therapy. Intervention by the pharmacist might potentially improve clinical outcomes on 

reducing hemoglobin A1c and enhancing the number of patients fulfilling the Chinese Diabetes 

Society goal on hemoglobin A1c.
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Introduction
The prevalence of diabetes has increased significantly in recent decades and is now 

reaching epidemic proportions in the People’s Republic of China; the most recent 

national survey in 2010 reported that the prevalence of diabetes was 11.6%, representing 

an estimated 113.9 million adults in the People’s Republic of China with diabetes.1,2 

Strict glycemia, good blood pressure control, and lipid management seem to be of 

utmost importance in order to prevent vascular complications, macrovascular and 

microvascular diseases. Insulin for patients with diabetes mellitus plays an important 

role in diabetes care and is associated with high-level self-care behavior and self-

management. Also, clinical outcomes support benefits associated with early initiation 

and intensification of insulin therapy in patients with type 2 diabetes.3 However, poor 
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adherence to insulin medications is common, which causes 

severe health complications and increased mortality.4 This 

is reflected, for instance, by an increase in the risk of car-

diovascular diseases, neuropathy, retinopathy, nephropathy, 

and hospitalization rates.5

The management of diabetes is a complex, lifelong pro-

cess requiring a great deal of effort on the part of the patient. 

Barriers for patients newly prescribed insulin therapy are 

numerous: the major barriers include complex treatment 

regimens often along with long-term therapy, adverse drug 

reactions, incomprehensible or confusing information, or 

instructions provided by the doctor; further barriers may 

consist of socioeconomic issues, memory impairment, psy-

chological well-being, and personal beliefs.6,7 In spite of the 

crucial role of adherence to insulin for achieving therapeutic 

goals, a few studies have evaluated adherence of patients 

newly prescribed insulin.

In the United States,8 pharmacists are now adopting a 

crucial role in the management of diabetes mellitus. Clinical 

pharmacists are well positioned to help patients overcome 

barriers to adherence. Several studies have demonstrated that 

pharmaceutical care can improve adherence, self-care, and 

in some cases, yield a net economic return.9,10 For example, 

a previous systematic review examined the effects of pharma-

cist interventions that improve adherence to oral antidiabetic 

medications for type 2 diabetes mellitus, showing a positive 

effect on adherence.11 But in the People’s Republic of China, 

it was not until 2007 that the clinical pharmacy began to get 

long-term development. Therefore, the present study was 

designed to evaluate the effectiveness of pharmaceutical 

care among patients newly prescribed insulin therapy in the 

People’s Republic of China.

Methods
We conducted a single-center, prospective randomized 

controlled study to evaluate the pharmaceutical care on 

medication adherence of patients newly prescribed insulin 

therapy. Participants were enrolled from January 1, 2014 to 

December 30, 2014 in Tongde Hospital of Zhejiang Province 

located in Hangzhou, People’s Republic of China.

ethical consideration
The Research Review Committee approval was obtained 

from Tongde Hospital of Zhejiang Province before we begin 

to design the study.

Patient selection
Patients were included if they were at least 18 years of 

age, with a diagnosis of type 2 diabetes; the patient had no 

evidence of a filled prescription in the insulin therapeutic 

during the previous 18 months; regular visits to our hospital 

for treatment with insulin, with up-to-date results of their 

routine physical and laboratory tests; and no uncontrolled 

psychiatric disease, severe infections, liver failure, or kidney 

disease.

The patients enrolled in the control group received the 

usual care offered in the diabetes clinic, consisting of appoint-

ments with physicians once every month. They received 

their prescription services without any pharmaceutical care 

approach.

The patients randomized into the pharmaceutical care 

group, besides the usual care offered, also received pharma-

ceutical care intervention. The intervention was composed 

of provision of individualized education, educative group 

activities, and telephone counseling. The pharmaceutical care 

program was developed individually, respecting the patients’ 

individual needs and knowledge. During the interview, the 

clinical pharmacist used an illustration to explain the effective 

use of injection devices, had a discussion with the patient 

about the role of medication, explained the medical testing, 

and reminded them of the next clinical appointment. After 

each interview, medication management records for the 

patients were established, which evaluated each participant’s 

preferences. Educative group activities were carried out once 

a month with groups of 20 patients under the supervision 

of the clinical pharmacist. The activities discussed some 

themes such as adherence, dangers of self-medication, and 

correct storage of insulin. During telephone counseling, 

the pharmacist asked about the patient’s treatment effects, 

explained the nature of any side effects and clarified any 

misconceptions. The pharmaceutical care program continued 

for 12 months.

Outcome measures
The medication adherence of the patients was assessed by two 

pharmacists (Xia and Li) at the baseline and after 12 months 

of follow-up, using two different methods: the Morisky–

Green test translated into Chinese12 and the computerized 

prescribed medication history. The two pharmacists were 

blinded to the group allocation of the patients.

The Morisky–Green test is a validated self-reporting 

tool for adherence assessment, which consists of four 

direct questions: 1) Have you ever forgotten to inject your 

insulin? 2) Are you careless at times about your insulin? 

3) When you feel better, do you sometimes stop inject-

ing your insulin? 4) Sometimes if you feel worse when 

you inject insulin, do you stop injecting it? The patients 

were considered adherent to the insulin therapy when they 
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answered “yes” to all the four questions, if the patients 

gave the right answer to three or less questions, they were 

considered nonadherent.13

The computerized prescribed insulin history during the 

study period was calculated. The patients with a quantity of 

dispensed medications within 80%–115% of the prescribed 

medications are considered adherent, and the patients with 

other values are considered nonadherent.14

statistical analysis
The data were analyzed using statistical analysis software 

(SPSS© Version 19.0). Data are presented as mean ± SD or 

as percentages within groups. The Student’s sample t-test and 

chi-square test were used to compare the groups; the P-value 

for statistical significance was set at ,0.05.

Results
Among the 240 patients recruited, a total of 227 individuals 

completed this study, as detailed in Figure 1. There were no 

statistically significant differences between the two groups 

in mean age, age bands, sex distribution, sociodemographic, 

and functional variables (Table 1).

A high rate of nonadherent patients was observed in both 

the groups at the baseline. After 12 months of follow-up, 

Figure 1 Flow of participants through the study.
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the pharmaceutical care group showed a significant increase 

in the medication adherence according to the Morisky–Green 

test (50.8% of adherent patients at baseline vs 80.7% of 

adherent patients after 12-month interventions; P,0.01) 

and the computerized dispensed medication history (55.2% 

at baseline vs 83.3% after interventions; P,0.01), while 

the control group showed no significant changes (52.2% of 

adherent patients at baseline vs 58.4% of adherent patients 

after interventions; P.0.05, Morisky–Green test). No 

significant difference was verified between the results of the 

two adherence assessment tools used, as shown in Table 2.

The demographic and clinical parameters of the patients 

at baseline did not significantly differ as a function of the 

availability of hemoglobin A1c (HbA
1c

) values. HbA
1c

 of 

the patients in the pharmaceutical care group decreased 

significantly by 2.2±0.4 during the 12-month study period 

(P,0.05), while HbA
1c

 of the control group patients was 

also reduced (0.8±0.2), but not significantly, as shown in 

Table 3. And the pharmaceutical care group contained more 

patients fulfilling the Chinese Diabetes Society (CDS) goal 

(HbA
1c

 ,7%) than the control group (85.9% vs 55.7%; 

P,0.05). At 12-month follow-up, 44 patients in the control 

group with poorly controlled blood sugar levels resulted 

in hospital admission, while 22 in the pharmaceutical care 

group, yielding a 51.1% reduction in hospital admissions 

(P,0.05). Significantly more patients in the control group 

had one hospital admission and two hospital admissions 

during the study period.

Discussion
This study assessed the effect of pharmaceutical care on 

medication adherence of patients newly prescribed insulin 

therapy and its association with clinical outcomes. The results 

indicate that individualized pharmaceutical care improved 

the medication adherence over a 12-month period, with a 

potential improvement in the clinical outcomes. By taking 

pharmaceutical care focused on the patient and working 

together with doctors in the process of care, the clinical 

Table 1 Patients demographics and clinical characteristics at baseline

Demographic Pharmaceutical  
care group (n=114)

Control  
group (n=113)

P-value

Age, mean ± sD (range), years 58.8±14.4 59.2±14.2 0.729
sex, n (%)

Male 59 (51.8%) 57 (50.4%) 0.943
Female 55 (48.2%) 56 (49.5%) 0.955

Mean body mass index, kg/m2 (sD) 25.1±1.8 24.7±1.5 0.632
A1c, % (sD) 9.66±2.7 9.57±2.2 0.755
Duration of diabetes (years, sD) 6.3±2.9 6.2±2.7 0.792
educational status

Under diploma 4 (3.5%) 5 (4.4%) 0.932
Diploma 63 (55.2%) 59 (51.7%) 0.869
University 47 (41.2%) 49 (42.9%) 0.936

Mean number of complications
retinopathy, n (%) 22 (19.3%) 18 (15.7%) 0.732
neuropathy, n (%) 28 (24.5%) 24 (21.0%) 0.725
nephropathy, n (%) 20 (17.5%) 22 (19.3%) 0.885
cardiovascular disease, n (%) 44 (38.6%) 49 (42.9%) 0.792

Abbreviation: sD, standard deviation.

Table 2 Adherence rates of patients newly prescribed insulin therapy

Adherence  
assessment

Pharmaceutical care group (n=114) Control group (n=113)

Baseline After  
interventions

P Baseline After  
interventions

P

Morisky–green test
Adherent, n (%) 58 (50.8%) 92 (80.7%) ,0.01 59 (52.2%) 66 (58.4%) 0.596
nonadherent, n (%) 56 (49.1%) 22 (19.3%) ,0.01 54 (47.7%) 47 (41.6%) 0.528

Dispensed drug history
Adherent, n (%) 63 (55.2%) 95 (83.3%) ,0.01 64 (56.6%) 67 (59.3%) 0.584
nonadherent, n (%) 51 (44.7%) 19 (16.7%) ,0.01 49 (43.3%) 46 (40.7%) 0.558
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pharmacists were able to provide better support for the 

patients newly prescribed insulin therapy.

The patients’ motivation and expectation about the likeli-

hood of success of medical interventions are important fac-

tors to medication adherence.15 In our pharmaceutical care, 

multicomponent interventions, including external cognitive 

supports involving education strategies and behavioral 

component focused on the mechanism of different insulin, 

were tailored to the individual needs of every patient. The 

pharmaceutical care program encouraged the patients to 

develop a list of long-term and short-term goals of the insulin 

therapy, provided written medication instructions, promoted 

convenience through some reminder packaging, and con-

ducted regular follow-up attendances to assess adherence 

and to motivate the patient.

The improvements in the medication adherence promoted 

by pharmaceutical care were associated with better clinical 

outcomes for the patients newly prescribed insulin therapy. 

The number of patients enrolled in the pharmaceutical care 

group fulfilling the CDS goal increased significantly after a 

12-month intervention. This may be attributed to the clinical 

pharmacist adopting a pharmaceutical care strategy, which 

involved preventing and resolving drug-related problems, 

such as hypoglycemia.

We found that patients with higher household income, 

but not with more education, were less likely to skip insulin 

injections. This may reflect easier access to medications and 

supplies among the individuals with higher income, but it is 

also likely that higher economic status is associated with more 

access to higher health literacy, greater control over one’s 

daily routines, and better problem-solving skills. We also 

found that older respondents were less likely to skip insulin 

injections; this suggests that there are parallel aging-out pro-

cesses among individuals with type 1 and type 2 diabetes.

This study is similar to other studies demonstrating the 

impact of pharmacist interventions to improve medica-

tion adherence. Donnelly et al reported poor adherence in 

1,099 patients with type 2 diabetes; after 7 years, pharmacy 

record data revealed a 70.6%±17.7% mean adherence to 

insulin among these patients.16 Adepu and Ari showed that 

education provided regularly (at baseline and every 30 days 

for a duration of 3 months) compared to just one educa-

tion session (at month 3) tended to improve adherence.17 

However, the adherence between intervention and control 

group differed considerably at baseline. It was not reported 

whether the differences at baseline were adjusted in their 

analysis. Although prior studies have shown the value of 

including clinical pharmacists in general medicine teams, this 

study suggests that the mere presence of a clinical pharmacist 

is not enough to improve medication adherence. Instead, 

policies and procedures must be in place in order for clinical 

pharmacists to effectively perform job duties.

Limitations
While the present study has a number of methodological 

strengths, it has several limitations; this study utilized data 

from a single center, relatively lesser numbers of samples, 

and short-term period, and therefore, our patients may not 

have been fully representative of the overall general popula-

tion of diabetic patients. Furthermore, the absence of a gold 

standard method to measure adherence complicated assess-

ment of the interventions provided; some methods are useful 

in daily practice (easy, fast, and cheap to apply), but may 

overestimate adherence.18,19 In this study, the authors used 

two indirect methods to reduce this bias. In addition, this 

study was conducted in a teaching hospital in the People’s 

Republic of China, where participants have easy access to 

health care facilities; therefore, this study findings may not 

be applicable to other settings where health care services 

are more limited.

Conclusion
This study provides new evidence, from a prospective 

randomized controlled study, on the beneficial effect of 

Table 3 hospital admissions and hbA1c, hypoglycemia, for patients during study period

Parameter Pharmaceutical  
care group (n=114)

Control  
group (n=113)

P-value

no of admissions 22 44 ,0.05
Patients admitted, n (%)

Once 17 (14.9%) 42 (37.2%) ,0.05
Twice 5 (4.4%) 14 (12.3%) ,0.05
Thrice – 4 (3.5%) –

hbA1c (%) 7.3±1.2 8.8±1.5 ,0.05
hbA1c at cDs goal (% patients) 98 (85.9%) 62 (55.7%) ,0.05

Abbreviations: hbA1c, hemoglobin A1c; cDs, chinese Diabetes society.
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pharmaceutical care to enhance medication adherence on the 

patients newly prescribed insulin therapy. The pharmacist 

interventions might potentially improve clinical outcomes 

on reducing HbA
1c

 and enhancing the number of patients 

fulfilling the CDS goal on HbA
1c

. To confirm the generaliz-

ability of our findings, a multicenter, prospective randomized 

controlled study is warranted in large samples of patients 

newly prescribed insulin therapy.
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