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Abstract :
Aim: The aim of the present study is to: (1) analyze the role of self-monitoring of blood glucose as a major
component in assessing the overall control of gestational diabetes mellitus (GDM); (2) assess the role of
pharmacist as a provider of pharmaceutical care for women with GDM.
Materials and methods: A study was conducted among 30 women diagnosed with GDM in the period February
2017 - July 2017. For the purposes of the study an original questionnaire was used, which was filled in by the
respondents during their visit to community pharmacies on the territory of Plovdiv, Bulgaria. All pregnant
women participated voluntarily and anonymously. Data was statistically processed using MS Office Excel for
Windows 10 and SPSS software v.17.0.
Results: Daily self-monitoring of blood glucose was performed by 87% of women, and 43% of them appreciated
highly the help of the pharmacist when choosing a blood glucose meter and consulting him/her about using it.
The respondents have received information about management of disease from many different sites endocrinologist, obstetrician-gynecologist, GP, pharmacist, medical literature and the Internet. But the greatest
help to diabetes self-management was obtained by the endocrinologist.
Conclusion: Pharmacists can work to expand the pharmaceutical care service by helping pregnant women with
diabetes choose the right blood glucose meter and understand the importance of self-monitoring of blood
glucose.
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I. INTRODUCTION
GDM is one of the most common complications of pregnancy that predict the fate of a mother and her
child [1]. In recent years there has been an increase in the incidence of GDM worldwide, in parallel with obesity
and type 2 diabetes [2]. The increasing prevalence of GDM requires increased efforts from pharmacists and
other healthcare providers to raise the awareness among pregnant women.
Pharmacists are an underused resource that has competent knowledge about medicines and it can
improve the prevention and care of diabetic patients. They are able to remind, strengthen and continue the
patient's training, evaluate the knowledge and ensure their adherence with the prescribed treatment. Patients
usually find it difficult to understand the complex professional language of doctors, and they can get answers to
their unsolicited questions about taking medication from the pharmacist at the pharmacy.
Self-monitoring of blood glucose (SMBG), supported by appropriate education, is an important
component of modern diabetic therapy and care needed to be achieved successful health outcomes [3, 4]. Once
insulin was discovered, SMBG is considered to be the second most important 20th century discovery associated
with the treatment of diabetes. Data often suggest that patients, who regularly perform SMBG measurements,
strictly adhere to their prescribed treatment due to a better understanding of the treatment and the possibility of
active participation in the prescribed therapeutic regimen [5]. The ability of SMBG at home and the availability
of medical devices for monitoring have a positive impact on the treatment of pregnant women, regardless of the
type of diabetes [6].
SMBG is a key element of diabetes management in women with GDM, it is convenient and maintains
normal levels of blood glucose overnight [7]. Proper SMBG in pregnant women requires an understanding of

15

Importance of self-monitoring of blood glucose in gestational diabetes: Pharmacists’ role in
the advantages and the need for self-management, as well as appropriate education for proper administration.
One of the undisputed advantages of SMBG is that it makes patients feel safer, especially those who use insulin
because it allows early recognition of the symptoms of hypoglycemia [6].
During pregnancy, it is necessary to maintain fasting and postprandial blood glucose values as close as
possible to those of women without diabetes. Some experts recommend that pregnant women should perform
SMBG measurements 6 to 8 times a day. This includes measuring in the morning on fasting, before and 1 or 2
hours after meals, and in the evening before bedtime, sometimes at night [8]. A stricter SMBG and a greater
number of measurements per day are shown in women with preexisting diabetes – type 1 and type 2 diabetes or
in women with GDM who are on insulin therapy. The goal is to safely reach target levels of HbA1c without
inducing hypoglycemia [9]. The American Diabetes Association (ADA) recommends targeting blood glucose
levels in the GDM [10]:
Fasting ≤95 mg/dL (5.3 mmol/L) and either
1 hour after meals ≤140 mg/dL (7.8 mmol/L) or
2 hours after meals ≤120 mg/dL (6.7 mmol/L)
In a recent study published in Diabetes Care, researchers in France rated compliance and adherence to
blood glucose self-monitoring recommendations for 91 women with GDM. The blood glucose values of the
meter's memory and those recorded by the patients’ logbooks are compared. Study data show that only 61% of
women perform ≥ 80% of the necessary blood glucose tests. In conclusion, the authors conclude that although
women with GDM are considered to be highly motivated, the low level of adherence to SMBG
recommendations and the lack of reliability of the recorded results cause anxiety and may be associated with a
poor outcome of pregnancy [11].
There is a need to be applied different approaches by healthcare providers who take care of pregnant
women to improve the compliance. Since pharmacists are the ones who sell glucose meters and test strips and
consult their administration, they can advise women with GDM to follow their doctor's recommendations and
regularly measure their blood glucose levels. Studies have shown that pharmacist involvement in the patient care process
leads to improved treatment adherence, improved self-management and deeper knowledge of the disease [12-15].

II. AIM
The aim of the present study is to: (1) analyze the role of SMBG as a major component in assessing the overall
control of GDM; (2) assess the role of pharmacist as a provider of pharmaceutical care for women with GDM.

III. MATERIALS AND METHODS
A survey of 30 women diagnosed with GDM was conducted. The study was conducted in February
2017 - July 2017. For the purpose of the survey a short original questionnaire was used, which was filled in by
the respondents during their visit to community pharmacies on the territory of Plovdiv, Bulgaria. The
questionnaire is created in a way and with questions that can be answered by a person without medical
education. Pregnant women with GDM, who had been consulted by a pharmacist on medication’s use or
choosing a meter and test strips, were invited to participate in the study. All pregnant women participated
voluntarily and anonymously. Exclusion criteria in the study were pregnant women with type 1 or type 2
diabetes, aged less than 18 years, illiterate individuals. Questionnaires are completed in the presence of a
pharmacist. The results obtained are statistically processed with the help of MS Office Excel for Windows 10
and SPSS software version 17.0

IV. RESULTS AND DISCUSSION
The present study includes 30 women with GDM. The mean age of the women was 31,65,5. Most
women (33%) are aged 26 to 30 years old (Fig. 1). The youngest respondent is 24 years old and the oldest one is
44 years old. The majority of the pregnant women are married (82%).

Figure 1. Distribution of respondents by age.
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A major approach to treatment of GDM is dietary advice in combination with moderate physical
activity, weight management depending on pre-gestational weight and SMBG [10, 16]. Studies have shown that
70-85% of women diagnosed with GDM achieve a successful glycemic control with lifestyle modification only
[10]. If lifestyle changes themselves are not sufficient to achieve blood glucose targets, insulin is a safe and
effective therapeutic alternative as it does not cross the placenta and has no teratogenic effect [1, 16]. These
results are also confirmed in our study. The majority of respondents (80%) achieved good glycemic control and
managed to maintain blood glucose in target values for pregnancy only through diet and moderate physical
activity. The remaining 20% of women received insulin therapy (Fig. 2).

Figure 2. Distribution of the respondents according to the type of treatment
Regular SMBG measurements with glucose meter were performed by 87% of the respondents, and this
percentage included all women using insulin therapy. Only 13% said they did not follow strict blood glucose
monitoring (Fig. 3). In Bulgaria, the Health Insurance Fund reimburses 1100 test strips for the period of
pregnancy in patients with basal-bolus insulin regimen and 150 test strips in patients using only basal insulin.
These test strips are in most cases insufficient for a 6-fold measurement of blood glucose. Women using only
nutrition therapy themselves should purchase the necessary test strips, meter and consumables.

Figure 3. Regular self-measurement of blood glucose among the respondents
It turns out that respondents receive information about the diabetes management from many different
sites - endocrinologist, obstetrician-gynecologist, GP, pharmacist, medical literature and the Internet (Fig. 4).
But the greatest help to control the disease was obtained from the endocrinologist. Many pregnant women use
the Internet as a source of information about pregnancy and as a means of avoiding their worries [17-19]. This is
also confirmed in our study and the high rate of response to the Internet as a source of information for the GDM.
It should be taken into consideration that the information on the Internet can be misleading, not objective
enough and cannot replace consultation with a doctor or pharmacist.
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Figure 4. Sources of information on the treatment and management of GDM in respondents
With regard to the consultation with a pharmacist, 43% of the women highly appreciate the assistance
in choosing the glucose meter, the instructions for working with it, and the recommendations for the prescribed
therapy. However, for slightly more than half the women (57%) the consultation with a pharmacist was not
sufficient (Fig. 5).

Figure 5. Distribution of respondents finding consultations with pharmacists beneficial
There is a need to increase the quality of pharmaceutical care provided in community pharmacies, and
to increase consultation time. The focus of pharmaceutical care in women with GDM should be focused not
only on drug therapy but also on the management of hyperglycemia through appropriate lifestyle management
advice, SMBG and the prevention of future type 2 diabetes. In order to be effective advisors for women with
GDM, pharmacists must constantly increase their knowledge of diabetes management.

V. CONCLUSION
This study confirms the need of pharmaceutical care and education for women with GDM. Appropriate
diabetes self-management education can improve health outcomes in patients with GDM and may also provide
long-lasting benefits to the mother and baby. Collaboration and good communication between healthcare
providers is very important and can lead to the improvement of the patient care. Regular blood glucose
monitoring allows pregnant women to avoid episodes of hypoglycemia and hyperglycemia and, with the help
healthcare providers, adjust their diet, exercise or treatment to minimize the adverse effects and complications
associated with diabetes. Pharmacists can work to expand the pharmaceutical care service by helping pregnant
women with diabetes choose the right glucose meter and understand the importance of SMBG.

18

Importance of self-monitoring of blood glucose in gestational diabetes: Pharmacists’ role in
ACKNOWLEDGEMENTS
The authors are grateful to Medical University of Plovdiv for the provided financial support (University project
SDP 06/2016).

REFERENCES
[1]

[2]
[3]
[4]
[5]

[6]
[7]
[8]
[9]
[10]
[11]

[12]
[13]

[14]
[15]
[16]
[17]
[18]
[19]

Hod M, Kapur A, Sacks DA et al. The International Federation of Gynecology and Obstetrics (FIGO)
initiative on gestational diabetes mellitus: a pragmatic guide for diagnosis, management and care. Int J
Gynecol Obstet. 2015; 131(Suppl. 3): S173–211.
Ferrara A, Increasing prevalence of Gestational Diabetes Mellitus: a public health perspective. Diabetes
Care 2007; 30 (Suppl 2):141
Benjamin E.M. Self-monitoring of blood glucose: The basics. Clin Diabetes. 2002; 20 (1): 45-47.
Mensing C, Boucher J, Cypress M. et al. National standards for diabetes self-management
education. Diabetes Care. 2006; 29 (Suppl 1): 78–85.
Karter AJ, Ackerson LM, Darbinian JA, D’Agostino RB Jr, Ferrara A, Liu J, Selby JV: Self-monitoring
of blood glucose levels and glycemic control: the Northern California kaiser permanente diabetes
registry. Am J Med 2001, 111(1):1–9.
Negrato CA, Zajdenverg L. Self-monitoring of blood glucose during pregnancy: indications and
limitations. Diabetol Metab Syndr. 2012; 4(1): 54
Jovanovic L, Savas H, Mehta M, Trujillo A, Pettitt DJ. Frequent monitoring of A1C during pregnancy as
a treatment tool to guide therapy. Diabetes Care. 2011; 34 (1):53-54.
Castorino K, Jovanovic L. Pregnancy and diabetes management: advances and controversies. Clin Chem.
2011; 57(2): 221-230.
American Diabetes Association: Testing of glycemia in diabetes. Diabetes Care 2003, 26 (suppl 1): 106–
108.
American Diabetes Association. Management of diabetes in pregnancy. Sec. 13. In Standards of Medical
Care in Diabetes 2017. Diabetes Care 2017; 40(Suppl. 1):114–119.
Cosson E. et al. Poor Reliability and Poor Adherence to Self-Monitoring of Blood Glucose Are Common
in Women With Gestational Diabetes Mellitus and May Be Associated With Poor Pregnancy Outcomes.
Diabetes care. 2017; 40 (9): 1181-1186.
Mehuys, E., Van Bortel, L., De Bolle, L. et al, Effectiveness of a community pharmacist intervention in
diabetes care: a randomized controlled trial. J Clin Pharm Ther. 2011; 36: 602–613
Ali, M., Schifano, F., Robinson, P., Phillips, G., Doherty, L., Melnick, P., Laming, L., Sinclair, A. and
Dhillon, S. Impact of community pharmacy diabetes monitoring and education programme on diabetes
management: a randomized controlled study. Diabet Med. 2012; 29(9): e326–e333
Elnour, A. A., El Mugammar, I. T., Jaber, T., Revel, T., & McElnay, J. Pharmaceutical care of patients
with gestational diabetes mellitus. J Eval Clin Pract 2008; 14(1), 131-140
Srinivasa M, Padilla ME, Blanco CE. Managing Gestational Diabetes: The Clinical Pharmacist’s role in a
Patient-Centered Medical Home Model. USPharm. 2014; 39(9):56-60.
Koning SH, Hoogenberg K, Lutgers HL, van den Berg PP, Wolffenbuttel BH. Gestational Diabetes
Mellitus: current knowledge and unmet needs. J Diabetes. 2016; 8(6): 770-781.
Song FW, West JE, Lundy L, Smith-Dahmen N. Women, Pregnancy, and Health Information Online:
The Making of Informed Patients and Ideal Mothers. Gend Soc. 2012; 26(5):773–98.
Lagan BM, Sinclair M, Kernohan WG. Internet use in pregnancy informs women's decision making: a
web-based survey. Birth. 2010; 37(2):106 - 15.
Sayakhot P, Carolan-Olah M, Steele C. Use of a web-based educational intervention to improve
knowledge of healthy diet and lifestyle in women with Gestational Diabetes Mellitus compared to
standard clinic-based education. BMC Pregnancy Childbirth. 2016; 16 (1):208.

Radiana Staynova “Importance of Self-Monitoring of Blood Glucose in Gestational Diabetes:
Pharmacists’ Role in Improving Patient’s Compliance - Pilot Study.” IOSR Journal of
Pharmacy (IOSRPHR), vol. 7, no. 11, 2017, pp. 15-19

19

