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Abstract 

Introduction/Purpose: The diagnosis of gestational diabetes (GDM) predicts type 2 diabetes 

(T2DM) development. The 2-hour glucose tolerance test (GTT) is the recommended test to 

screen for T2DM in the postpartum (PP). The purpose of this quality improvement is to 

increase the postpartum screening rates for T2DM. Research shows vulnerable populations 

are under-studied, guidelines are confusing, barriers create challenges, multi-modal 

interventions increase rates, and alternate testing methods needed. Methods: Four 

interventions specific to this population were used to improve screening rates: a flyer, a 

PowerPoint slide, PP visit scheduled with the 2-hour GTT, SMS appointment and 2-hour 

GTT reminder. The Self-Efficacy for Diabetes questionnaire assessed self-efficacy and was 

uploaded into the patient portal. Five reports were compiled pre-and post-intervention and 

compared: number of women with GDM, number of 2-hour GTT ordered and completed, 

insurance type, and due date. Self-Efficacy for Diabetes questionnaire assessed self-efficacy 

prior to and after the GDM class. Results:  A paired samples t-test determined if self-efficacy 

increased after the GDM class and visits. The mean difference was statistically significant 

with the p-value < .001. A Pearson Chi-Square test of independence was used to determine if 

multi-modal interventions improved the screening. Screening rates significantly increased 

from pre-intervention (8.14%) to post-intervention (26.3%) p-value = 0.001. The attrition rate 

improved from 92% to 73.6% post-intervention. Discussion: Screening rates improved 

significantly for MMC.  The Self-Efficacy for Diabetes questionnaire scores indicated the 

GDM class significantly improved self-efficacy. However, screening rates remain suboptimal. 

Keywords: gestational diabetes, postpartum screening, interventions, type 2 diabetes, 

vulnerable populations, and barriers 
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Multi-modal Interventions to Increase the Screening Rates for Type 2 Diabetes After 

Gestational Diabetes: A Focus on a Vulnerable Population 

Gestational diabetes (GDM) is defined as diabetes first diagnosed in the second or third 

trimester of pregnancy which is not clearly defined as type 1 diabetes or type 2 diabetes 

(T2DM) (LaManna & Quelly, 2020; Bakar & Ismail, 2021). The prevalence of GDM in the 

U. S. ranges from 4.6% to 9.2% of pregnancies, contingent on the diagnostic criteria used, and 

may be as high as 15% to 20% (Knippen et al., 2019). Women with a previous history of 

GDM have a seven to a twelve-fold chance of developing T2DM within the first three to six 

years after giving birth (LaManna & Quelly, 2020). Within the first year after giving birth, 

2% to 12.5% of women will develop T2DM, and ten years after giving birth, 30% to 60% of 

women will develop T2DM (Hamel & Werner, 2017). Worldwide, the prevalence of GDM is 

increasing concurrently with the widespread increase in obesity and is becoming a public 

health problem (American Diabetes Association [ADA], 2021; American College of 

Obstetricians and Gynecologists [ACOG], 2018a; LaManna & Quelly, 2020). 

The 2-hour glucose tolerance test (GTT) is the recommended screening test for T2DM 

using the criteria established for non-pregnant women (ADA, 2021; ACOG, 2018a). Alternate 

testing suggestions for the diagnosis of T2DM include a single fasting blood sugar level and a 

hemoglobin A1c (ADA, 2021; ACOG, 2018a; Hamel & Werner, 2017). However, due to the 

rapid red blood cell turnover present in pregnancy, blood loss after giving birth, and the 

glucose profile from the previous three months, the hemoglobin A1c can be lower than pre-

pregnancy, and thus, is a less sensitive indicator for diagnosis (ADA; Hamel & Werner). 

 Even though fasting blood glucose is the more convenient test, the 2-hour GTT is 

recommended to detect impaired fasting and impaired glucose tolerance (ACOG, 2018a). 

Between 19% and 67% of women will complete the 2-hour GTT after giving birth; however, 
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this is highly variable (Sanderson et al., 2019). Even more disheartening, in specific 

populations, women tend to miss the postpartum (PP) screening test for T2DM (Hamel & 

Warner, 2017). These vulnerable groups carry an even higher risk of T2DM within three to 

six years after giving birth (LaManna & Quelly, 2020). Women with GDM who are on insulin 

have the most significant rate of T2DM development in six months to three years after giving 

birth. This group of women also tends to miss the postpartum (PP) screening test (Hamel & 

Werner, 2017; Jones, E. J. et al., 2019). Among women of vulnerable populations with a 

previous history of GDM, developing T2DM is disproportionate (Jones, E. J. et al., 2019), 

with the incidence upwards of 70% (ACOG, 2018a). 

Hamel and Werner (2017) suggest an earlier time to screen for T2DM, citing that there 

is no biological evidence that supports delayed testing in women for T2DM between 4-12 

weeks. The hormones likely triggering GDM are at an almost non-pregnant state in the first 

twenty-four hours after giving birth. When completing the 2-hour GTT two days after giving 

birth, 96% of the women completed the 2-hour GTT, and 41% had abnormal glucose 

metabolism (Werner et al., 2020). Only 46% of women completed the 2-hour GTT six weeks 

after delivery. There is a negative predictive value of 100% for T2DM when the 2-hour GTT 

is done two days PP. In contrast, the positive predictive value was 25% at the six-week mark. 

On the other hand, persistent hyperglycemia diagnostic of T2DM tends to be uncommon in 

the immediate PP period. Between 4-12 weeks PP, 17% to 23% of women will have impaired 

glucose. Therefore, the recommendation remains consistent throughout studies to test for 

T2DM with a 2-hour GTT 4-12 weeks after delivery (ACOG, 2018a; ADA, 2019; Jones, E. J. 

et al., 2019). 

Background 
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Diabetes and undiagnosed pre-diabetes create a heavy economic burden, costing the 

United States (U. S.) billions of dollars each year (Dall et al., 2019). Diabetes is the seventh 

leading cause of death in the U. S. with an estimated 83.1 deaths per 100,000 people in 2017, 

increasing from the death rate of 25.7 deaths per 100,000 people in 2017 (Centers for Disease 

Control and Prevention [CDC], 2017). Between 2013 and 2016, 88 million adults were 

diagnosed with pre-diabetes, with non-Hispanic whites at 7.58%. The second highest 

prevalence is Hispanic ethnicity at 12.5%, followed by non-Hispanic blacks at 11.7%, and 

lastly, non-Hispanic Asians with the lowest rate at 9.2%. Herrick et al. (2019) confirm that 

although women of Asian descent have a higher likelihood of GDM, women of Hispanic 

ethnicity or black have a higher rate of developing T2DM. 

One out of four pregnancies are affected by hyperglycemia. Ninety percent of one-

quarter of the pregnancies affected by hyperglycemia are diagnosed with GDM. Women 

diagnosed with GDM are at a higher risk for developing short-term and long-term 

complications associated with T2DM. Therefore, increasing screening rates for T2DM in the 

PP period promotes earlier diagnosis and essential opportunities for nursing interventions 

related to promoting healthy lifestyle behaviors (de Gennaro et al., 2020). By merely testing 

for T2DM in women with GDM after giving birth, approximately 48,000 cases of T2DM can 

be prevented yearly, saving millions of dollars and decreasing the risk of future pregnancies 

with congenital abnormalities and poor fetal and neonatal outcomes (Dall et al., 2019). 

Unfortunately, many barriers impede women from completing the 2-hour GTT test. These 

barriers must be identified, assessed, and addressed before screening rates improve. 

The current guidelines for PP follow-up visits for all women suggest more frequent 

visits extending to three months, with the first visit occurring within three weeks after giving 

birth (ACOG, 2018b). Unfortunately, as many as 40% of women do not present for any PP 
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visit, resulting in missed opportunities to screen and manage T2DM and transition women to 

primary care (ACOG, 2018b; Jones, E. J. et al., 2019). Screening rates for T2DM after GDM 

range from 19% to 67%, with an average of about 40% (de Gennaro et al., 2020). Jones, E. J. 

et al. (2019) report slightly improved rates for follow-up screening tests ranging from 34% to 

73%. Race and ethnicity are found to predict PP follow-up and screening for T2DM. Rates of 

PP screening increase in non-Hispanic white, Asian, and non-black women, whereas those of 

black and Hispanic ethnicities have lower PP screening rates. 

Disparities increase in women with limited education, limited resources, higher body 

mass index, single, drug or alcohol use, late presentation to prenatal care, and have other 

health disorders (Hamel & Werner, 2017; Jones, E. J. et al., 2019). Less than high school 

education is also associated with lower screening rates in the PP period. PP screening rates 

increase in married women with commercial insurance with a college education. By itself, 

women with commercial insurance (aOR = 5.0, 95% CI: 1.6-14.9) and a higher level of health 

literacy (aOR = 13.2, 95% CI: 1.5-120.2) have higher screening rates PP for T2DM (Jones, E. 

J. et al., 2019). On the other hand, women who did not complete the 2-hour GTT in the PP 

period were frequently single (65.8% vs 49.9%, P < 0.01), use tobacco products (21.9% vs 

12.9%, P = 0.02), and have an increased gestational weight gain (30.0 vs 26.4 pounds, P = 

0.02). Since women are engaged in healthcare services during pregnancy and immediately 

after giving birth, The PP period is the optimal time to screen for T2DM as a strategy to 

prevent T2DM (ADA, 2019; ACOG, 2018a). 

Problem Statement 

Diabetes carries significant morbidity and mortality, and women with GDM are at risk 

for developing T2DM as early as six months after giving birth. Due to the high prevalence of 

GDM, and because GDM disproportionately affects women in vulnerable populations, 
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women must be screened for T2DM in the PP period. Unfortunately, PP screening rates for 

T2DM are suboptimal, with only about 20% of women screened (Sanderson et al., 2019). As 

a strategy for T2DM prevention, both ACOG (2018a) and ADA (2021) recommend screening 

all women PP for T2DM with a 2-hour GTT. 

Organizational “Gap”- Analysis of Project Site 

Current State 

MacArthur Medical Center (MMC) is an obstetrics and gynecologic multi-provider 

private practice site located in an under-served area in Irving, Texas, of which almost half of 

its population (43.2%) consists of those of Hispanic ethnicity (City-Data, n.d.a). Non-

Hispanic whites make up the second largest population at 22.8%, followed closely by Asians 

at 18.5%, and non-Hispanic blacks at 12.7%. In Irving, Texas, 9.8% of adults aged 18 and 

older have diabetes compared with the state of Texas at 11.2% (Potter, 2018). In Irving, 

Texas, pregnant women may qualify for Medicaid (MCD) during their pregnancy. Medicaid 

is a state health insurance program that provides medical coverage for those in need living in 

Texas (Benefits.Gov., n.d.). The purpose of MCD is to provide the people in Texas with 

health insurance coverage who might not have medical insurance coverage for themselves and 

their children. 

Women qualifying for MCD may not have any insurance or have another form of 

insurance with minimal to no obstetrical coverage. Women may also not be citizens of the 

U. S. Medicaid coverage for pregnancy terminates approximately eight weeks after giving 

birth. As such, the window of opportunity for testing for T2DM at MMC is short. To ensure 

completion of the 2-hour GTT before insurance terminates and therapy for insulin resistance, 

impaired glucose metabolism, and T2DM can begin, the 2-hour GTT was scheduled for 

completion at a PP visit two weeks after the estimated delivery date (EDD). 
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At MMC, the screening rates for T2DM were low at 14%, which is considerably lower 

than the rates cited in the literature (19%-73%) (de Gennaro et al., 2020). Over half of the 

patient population at MMC in Irving carries a 70% risk of developing T2DM in the future. 

Part of the primary investigator’s (PI) job was to follow and interpret the results of the 2-hour 

GTT to monitor patient outcomes. At MMC, results of the 2-hour GTT were received 

infrequently for review by the PI. 

For three months, the PI trended the following data: (a) the number of 2-hour GTT tests 

ordered, (b) those tests completed, and (c) the receipt of the test results. Gaps were identified 

between the number of tests ordered and completed. A total of 148 2-hour GTT tests were 

ordered, and only twenty-one 2-hour GTT tests were performed. Six women who completed 

the 2-hour GTT had MCD for insurance for 3% compared to fifteen (71%) women with 

commercial insurance. These reports indicated that at MMC, the screening rates for T2DM 

were low and confirmed the need for a quality improvement project in this population. 

Desired State 

 At MMC, women with GDM who were on insulin typically delivered in the 38th week 

of gestation to decrease the risk of poor fetal/neonatal outcomes and fetal/neonatal death. 

Women who did not require medication in pregnancy delivered between 39 and 41 weeks 

gestation (ACOG, 2018a). By scheduling a PP visit in conjunction with a 2-hour GTT two 

weeks after the EDD, the testing fell between three and four weeks after giving birth. Women 

were scheduled for a PP visit during this time frame due to the short interval between giving 

birth and when MCD terminates. The goal of performing the 2-hour GTT two weeks after 

giving birth was to ensure that women with impaired glucose metabolism or T2DM were 

identified. Treatment could then be initiated until new insurance coverage began or referral to 

the county clinics for further management was completed. The desired outcome was to 
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increase the number of performed 2-hour GTT to greater than 50% in three months. The 

literature consistently supports testing at 4-12 weeks PP for T2DM. 

Several gaps noted at MMC contributed to low PP screening rates for T2DM. These 

gaps were synonymous with those noted in the literature. The identified gaps included a lack 

of women’s awareness of their risk for T2DM, the maternity care providers themselves, a 

theory-practice gap, and a knowledge deficit regarding basic nutrition. 

Lack of Awareness 

Lack of awareness of personal risk for T2DM was one of the most common knowledge 

gaps noted in research (de Gennaro et al., 2020; Dennison et al., 2019; Herrick et al., 2021; 

McCloskey et al., 2019; Nielsen, K. K. et al., 2018). In pregnancy, the mother’s focus is on 

the risks to her baby, and as such, women feel PP testing for T2DM is pointless. 

Unfortunately, only about one-third of women diagnosed with GDM recognized their risk for 

T2DM. Knippen et al. (2019) reported that two-thirds of women were never told about their 

risk for T2DM. Women must be aware of and understand their own risk for T2DM to increase 

PP screening rates (de Gennaro et al., 2020; Dennison et al., 2019; Herrick et al., 2021; 

  McCloskey et al., 2019; Nielsen, K. K. et al., 2018). 

Maternity Care Providers 

Women with GDM are not the only people with a lack of awareness. Often maternity 

care providers do not emphasize the importance of completing the 2-hour GTT in the PP 

period (McCloskey et al., 2019). McCloskey et al. (2019) report that many maternity care 

providers can be reluctant to communicate to their patients the significance of T2DM and the 

impact GDM may have on mom and baby. Many MMC patients had complex health problems 

in conjunction with GDM requiring additional time to focus on the immediate health needs of 

mom and baby and less time to focus on the future risk of T2DM and diabetes prevention. 
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Women often feel as if they did something wrong to cause GDM and feel guilty 

regarding their previous lifestyle behaviors and any harm they may have caused to their baby 

(McCloskey et al., 2019). Commonly, this was the case at MMC, where women became 

anxious and upset with the diagnosis of GDM. Therefore, the maternity care provider's focus 

shifted to patient reassurance and addressing the fetus’s potential harm and moved further 

away from the emphasis on T2DM prevention. Time constraints also played a role as multiple 

agendas and frequent interruptions hampered maternity care providers during their daily 

schedule.   

Theory-Practice Gap 

A theory-practice gap occurs when there is a conflict between the knowledge we learn 

at the academic level and the real-world clinical practice (Safazadeh et al., 2018). As 

healthcare providers move from traditional care to evidence-based care, there can be a 

disconnection between the best practices and actual practice. The Health Belief Model (HBM) 

can help reduce the theory-practice gap for maternity care providers and patients alike. The 

HBM was originally developed to help explain and predict health-related behaviors and will 

be discussed later. ACOG (2018a) and ADA (2021) practice guidelines recommend 

completing the 2-hour GTT test within 4-12 weeks after giving birth. Although this is the 

current recommendation and common knowledge among maternity care providers at MMC, 

few 2-hour GTT tests were ordered, indicating the existence of a theory-practice gap. 

Knowledge Deficit- Nutrition 

A nutritional knowledge deficit often exists in women with GDM. Medical Nutrition 

Therapy (MNT) is the foundation of managing GDM (Yamamoto et al., 2018). Learning 

healthy lifestyle behaviors to improve mom and baby’s health and improve glycemic control 

is essential (Jones, E. J. et al., 2019; Gucciardi et al., 2019; Yamamoto et al., 2018). 
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The literature supports that many women in vulnerable populations have: difficulty 

reading and or understanding package labels, choosing healthy foods, have cultural 

preferences, and have limited financial resources to purchase more nutritious foods (Gucciardi 

et al., 2019). Women in vulnerable populations often eat fewer fruits and vegetables, limit the 

variety of foods, skip meals, and consume lower quality foods. 

The current recommendations by ACOG (2018a) and the ADA (2021) encourage 

diabetic educators to implement MNT instruction in women with GDM. However, MCD does 

not cover this service in the local area unless a medical doctor conducts MNT. Herrick et al. 

(2021) concur that those states without MCD expansion typically do not provide nutritional 

counseling. To fill this gap at MMC, women with GDM attended a webcam class to address 

the nutritional knowledge deficit. The webcam class was conducted by the PI and a 

Registered Dietitian/Certified Diabetic Educator (RD/CDE). After the webcam class, patients 

were scheduled for subsequent face-to-face follow-up sessions with the PI to focus on 

individual dietary needs and knowledge deficits of nutrition. 

Review of the Literature 

A review of the literature was conducted through the University of Alabama’s 

electronic database through CINAHL, EBSCOhost, Science Direct, PubMed, Ovid, Scout, 

Web of Science, Google Scholar, and Sage. The keywords used in this literature search 

include gestational diabetes, postpartum screening, rates, interventions, type 2 diabetes, 

reminders, randomized controlled trials, qualitative, vulnerable populations, barriers, tools, 

nutrition, knowledge gaps, behavioral interventions, questionnaires, guidelines, education, 

mobile health, waiting room, patient-centered, and Health Belief Model. 

The search identified 1,725 articles. After a full review of the articles, 39 were selected 

for this project, 28 were quantitative, and 11 were qualitative. Qualitative articles were 
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allowed due to the limited research regarding GDM in evidence levels I, II, and III. An 

additional 14 articles were reviewed, including demographics from the state of Texas (1), the 

city of Irving, Texas (6), Texas Medicaid (1), CDC diabetes statistics (2), ADA diabetes 

statistics (1), ACOG practice guidelines, (2), ADA practice guidelines (1) (see PRISMA flow 

diagram Appendix A). 

Study Selection 

Inclusion criteria included articles focusing on screening for T2DM in the PP period 

following GDM, interventions, reminder systems, vulnerable populations, and education 

evaluation tools. Articles were eligible for criteria when written in English, peer-reviewed, 

available in full text, and from developed countries. Selected articles were reviewed for levels 

of evidence from categories I, II, III, and V. Evidence level I are the highest level and include 

systematic reviews, meta-analyses, randomized controlled trials, and clinical guidelines based 

on systematic reviews or meta-analysis. Level II articles are those with one or more 

randomized controlled trials. Level III are trials that are controlled but not randomized. Level 

V articles consist of descriptive or qualitative studies (Melynk & Fineout-Overholt, 2015). 

Articles reviewed were published between January 1, 2017, and March 6, 2022. 

Data Extraction 

Using the PRISMA guidelines, data were extracted and organized under the headings: 

year, study purpose, study design, main study findings, and the conclusion (American 

Psychological Association [APA], 2018). 

Data Synthesis 

 The following findings from the review of literature include (a) representation in studies 

of vulnerable populations is low; (b) sample sizes in most studies may not be representative of 

the vulnerable population; (c) screening guidelines are not consistent across agencies; and 
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may not be representative across studies; (d) interventions increase screening rates, but results 

are not significant; (e) barriers present challenges for PP screening; (f) multi-modal 

interventions are needed to improve screening rates and healthy lifestyle behaviors; 

(g) interventions may not be culturally sensitive or patient-centered. 

As GDM is the most common form of diabetes and is predictive in the development of 

T2DM, both Jones, K. E. et al. (2018) and O’Reilly & Laws (2019) agree that it is crucial to 

increase healthy lifestyle behaviors. However, engaging women in these behaviors can be 

challenging, especially in vulnerable populations. Healthy lifestyle behaviors have shown 

efficacy in diabetes prevention and decreasing morbidity from the disease (Jones, K. E.; 

O’Reilly & Laws, 2019). Unfortunately, many women do not maintain the learned healthy 

lifestyle behaviors after giving birth and instead return to those behaviors that increase the 

risk of developing T2DM. 

Children born to women with GDM are at risk for childhood obesity and T2DM later in 

life, and the cause of this inheritance is likely to be both genetic and environmental (O’Reilly 

& Laws, 2019). The harmful intrauterine environment that GDM can create may alter gene 

expression in the fetus leading to metabolic disorders and in the future (Yamamoto et al., 

2018). The family context is essential and often ignored (O’Reilly & Laws, 2019). Family 

members often share environmental, social, behavioral, and economic factors. Thus, the 

impact of GDM extends beyond the pregnancy and impacts the course of diabetes throughout 

the entire family. GDM in utero exposure is linked to poor metabolic health, a higher rate of 

impaired glucose tolerance, T2DM, and reduced insulin secretion (Perng et al., 2020). 

Bruenig et al. (2020) agree that women’s families can facilitate or present barriers to the 

 treatment of GDM. Family and friends can positively influence improving healthy lifestyle 

behaviors to prevent or prolong the development of T2DM. Unfortunately, families can often 
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create barriers to treatment. Families may not want to change their current diet and often 

“sabotage” the woman’s efforts by making women prepare two different meals or bring 

unhealthy food choices into the house. 

Nielsen, K. K. et al. (2018) report that women’s cultural and societal norms can present 

barriers to the treatment of GDM, making it challenging to follow nutritional 

recommendations. The woman’s culture must also be considered when making dietary 

recommendations in the treatment of GDM. Cultural customs such as the celebration of 

religious holidays, socialization with friends and families, and refusing offered food in some 

cultures can be considered disrespectful, which can influence a woman's ability to follow 

nutritional recommendations. Women who fall into this vulnerable population have a 70% 

risk of developing T2DM, coupled with the impact that T2DM can have on the family unit. 

Thus, increasing the importance of screening for T2DM in the PP period. 

It is essential to understand the financial, emotional, and economic burden GDM 

imposes on families. Dall et al. (2019) report that the cost of diabetes is increasing 

economically and is a significant financial burden. Yang et al. (2018) agree that the 

substantial cost of diabetes comes the insurmountable hidden cost of pain and suffering. With 

the high risk of developing T2DM, the related complications, impact on children, and the 

heavy economic burden, it is essential to improve glucose assessment after giving birth to 

prevent the development of T2DM. 

One of the biggest obstacles to screening in the PP period is getting women to the visit, 

which is a multi-faceted issue (Bakar & Ismail, 2019; Jones, E. J. et al., 2019). Despite the 

recommendations for PP screening, Jones, E. J. et al. (2019) found that less than half of the 

women do not return for any PP visit after giving birth, and an average of 21.8% of women 

did not receive any glucose assessment after giving birth in a three-month to three-year range. 



 
MODES TO INCREASE POSTPARTUM SCREENING RATES FOR TYPE 2 DIABETES 17 

  
Jones, K. E. et al. (2018) concur that only about half of the women with GDM receive glucose 

assessment for T2DM in the PP period. 

Barriers 

Identification of barriers to screening for T2DM in the PP period is essential. Most 

studies recognize that identifying and reducing barriers is necessary to increase screening 

rates in the PP period (Dennison et al., 2019; Jones, E. J. et al., 2017; Marchetti et al., 2017). 

Barriers within the system may include confusing consensus guidelines, lack of 

communication, fragmentation of care, the maternity care provider, and the healthcare system 

itself. Barriers for women may include lack of knowledge of personal risk for T2DM, denial, 

prioritization, lack of time and energy, healthcare literacy, and food insecurity. 

Postpartum screening rates are lower with communication barriers, stress, domestic 

violence, and household instability commonly found in women from vulnerable populations 

(Jones, E. J. et al., 2019). McCloskey et al. (2019) also cite fear of the diagnosis of T2DM. In 

some cultures, The diagnosis of hyperglycemia in pregnancy and the fear of the consequences 

of T2DM may lead to stigmatization in some cultures. This fear may prevent women from 

completing the screening PP (Nielsen, K. K. et al., 2018). 

Consensus guidelines 

A significant gap in PP screening rates for T2DM exists, and this lack of consensus in 

the guidelines leads to confusion for providers and patients alike (McCloskey et al., 2019). 

The importance of screening for T2DM in the PP period is recognized globally (Pastore et al., 

2018). Although various scientific societies have guidelines, the guidelines vary on the 

multiple testing methods, the appropriate screening test, the timing of the test and who should 

perform the test. This confusion contributes to the low screening rates. The National Institute 

for Health and Care Excellence (NICE) recommends a fasting blood sugar six weeks after 
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giving birth (Sharma et al., 2019). ACOG (2018a) and ADA (2021) recommends the 2-hour 

GTT 4-12 weeks after giving birth. Other guidelines recommend a hemoglobin A1c at various 

times (Hamel & Werner, 2017). A systematic review by Werbrouck et al. (2019) also reports 

that consensus in screening guidelines for T2DM varies from annually, every two years, and 

every three years. Hamel and Werner (2017) report the same testing disparities, again 

confirming that the various societies’ professional guidelines confuse providers. 

Communication 

Lack of communication from maternity care providers is an additional barrier. Neilson, 

K. K. et al. (2018) looks at the barriers and facilitators to various programs dealing with 

GDM. Several themes emerge, including lack of sufficient communication between maternity 

care providers and the women with GDM. Communication can be deficient in explaining the 

health risks of GDM and can contribute to lower screening rates for T2DM. Frequently 

women are referred to a specialist or their primary care provider (PCP) for therapy and 

treatment of GDM. After giving birth, the specialist often refers the woman back to the 

maternity care provider. Women may be lost to follow-up due to a lack of communication 

between the specialist, the PCP, and the maternity care provider (Nielsen, K.K. et al., 2018). 

Sanderson et al. (2019) also conducted a systematic review evaluating barriers to PP 

screening for T2DM. Women feel instructions from maternity care providers are vague and 

education insufficient, contributing to the belief that the PP screening test for T2DM is 

unnecessary. The lack of information and education was a barrier for 28% of the women. 

Svensson et al. (2018) follow suit, reporting that during the PP period, there is little support 

from maternity care providers for continuing the healthy lifestyle behaviors learned after 

giving birth. Although women are typically advised to continue to follow a healthy lifestyle, 
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women usually do not sustain the lifestyle because there is minimal support and motivation 

from maternity care providers minimizing the seriousness of T2DM prevention for woman. 

Fragmentation of Care 

Fragmentation of care is another common barrier in the literature, indicating 

communication and continuity of care need improving (de Gennaro et al., 2020; Herrick et al., 

2021; Jones, E. J. et al., 2019; McCloskey, 2019). Many women encounter fragmentation of 

care from their maternity care providers. After giving birth, the interest in blood glucose 

monitoring and dietary evaluation stops. This lack of interest leaves women confused about 

the next step in their care. Women feel maternity care providers gave them limited to no 

information about ongoing management (Sharma et al., 2019). 

Transitioning care from the maternity care provider to the PCP is less than optimal. 

Women believe their PCPs are not aware of the risk of T2DM after GDM, are also not aware 

of the screening recommendations in the PP period, nor inquire about the woman’s history of 

GDM. One woman in the study by Svensson et al. (2019) reports that her primary care 

provider thought it unnecessary to follow up on her diabetes and did not mention any further 

screening. Sharma et al. concur that there remains confusion about who is accountable for 

ordering the test, the necessary follow-up, and scheduling of visits contributing to the 

fragmentation of care, leading to a gap in preventative care. Communication between 

obstetricians and primary care providers must be established to complete the transition to 

primary care for women for continued monitoring. Confirming a primary care provider after 

giving birth helps ensure women are screened and monitored for T2DM (ACOG, 2018b) 

Maternity Care Providers 

Maternity care providers may also unintentionally create barriers to glucose assessment 

in the PP period. In a systematic review by Nielsen, K. K. et al. (2018) in looking at barriers 
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and facilitators to implement programs for hyperglycemia in pregnancy, the researchers find 

that the women’s priorities do not always match the maternity care provider’s priorities. 

Nonalignment of priorities may decrease maternity care and glucose assessment rates for 

T2DM. 

Neilson, K. K. et al. (2018) also find that the disposition of the maternity care provider 

can present a barrier. With the time constraints imposed on maternity care providers and lack 

of knowledge, questions from women for more information may be received negatively by 

maternity care providers causing some women to avoid asking questions about their 

healthcare. The maternity care providers’ focus is on procreation, disease prevention, and 

illness by promoting healthy lifestyle behaviors rather than treating chronic health issues. At 

the same time, women focus their energy on the demands of being a mother and a partner. 

Many women feel maternity care providers do not inform them of the gravity of GDM 

nor the importance of completing the 2-hour GTT after giving birth (Neilson, K. K. et al., 

2018). However, women feel that if they had been made aware of the seriousness of GDM, 

they would have completed the 2-hour GTT. Moreover, Neilson, K. K. et al. (2018) find that 

the maternity care providers themselves lack knowledge and skill in nutritional counseling 

and insulin management, thus leaving women perplexed and uncertain about the on-going 

management of GDM. This lack of knowledge emphasizes the existence of a theory-practice 

gap (Safazadeh et al., 2018). 

Healthcare System 

The current healthcare system itself may also contribute to low screening rates. The 

system has not planned on providing the optimum education for women with GDM 

(Dennison et al., 2020). Due to the fragmentation of care and lack of communication within 

the healthcare system, women with GDM may be lost to care in the PP period, thus, missing 
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screening and T2DM prevention (Walker et al., 2020). Providing education for GDM can be 

time-consuming, and many providers feel like they are too busy or do not have the time to 

educate their patients. Maternity care providers may not remember to order the test and may 

not refer women for nutritional counseling. Herrick et al. (2019) report that only about 3% of 

women with MCD received the 2-hour GTT within the first three months after giving birth. 

Moreover, approximately 40% of women who have MCD do not have a primary care provider 

(PCP); thus opportunities for screening and management of impaired glucose metabolism or 

T2DM are missed. 

Another issue in today’s healthcare system is the loss of healthcare coverage after 

giving birth. For states that did not expand MCD coverage, maternity care benefits typically 

end sixty days after delivery. Herrick et al. (2019) looked at factors linking increasing PP 

screening rates for T2DM in states without MCD expansion. Women in vulnerable and 

minority populations tend to have a higher risk of developing T2DM and require more 

frequent monitoring and testing. Factors associated with increased PP screening rates include 

accessibility of public transportation, diabetes education, and healthcare that extends 

healthcare coverage for women on MCD beyond the current sixty days. Loss of healthcare 

coverage contributes to disparities in healthcare and increases complications of untreated 

T2DM leading to increases in cost. 

Herrick et al. (2021) report that only about 3% of women with MCD received the 2-

hour GTT within the first three months after giving birth. Women with GDM have a seven- to 

12-fold risk of developing T2DM, women with MCD typically lose their insurance within 

sixty days of giving birth. Losing health insurance contributes to the disparity in screening 

rates in vulnerable populations and those of low socioeconomic status. Moreover, 

approximately 40% of women who have MCD do not have a primary care provider; thus, 
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opportunities for screening and management of impaired glucose metabolism and T2DM are 

missed. 

  Personal T2DM Risk 

Another common barrier is a lack of knowledge regarding their personal risk for T2DM. 

In looking at behaviors associated with lower rates of T2DM after giving birth (Dennison et 

al. 2019). Dennison et al. identify several factors that affect PP behavior. The factors 

identified include the new role of the mother and the associated priorities, social support, 

demands of life, personal preferences and experiences, perception of risk and information, and 

finances and resources. These factors can be a barrier to health care or a facilitator to continue 

healthy behaviors. 

Women often underestimate their own risk or do not comprehend the risk of developing 

T2DM in the future. Most women do not receive education or guidance after the baby is born 

(Dennison et al., 2019). Women are more concerned with the outcome of their pregnancy and 

birth than the potential adverse health effects of diabetes in the future, reinforcing the 

knowledge deficit in their diabetes risk (Jones, E. J. et al., 2019). For some women, this focus 

on pregnancy increases the belief that GDM is temporary and will resolve after giving birth. 

Neilson, K. K. et al. (2018) confirm that when women have inadequate education regarding 

the risks and consequences of T2DM, then women may not understand the importance of 

glucose assessment in the PP period. 

Tawfik (2017) reports that only about 50% of women have a good knowledge base 

confirming lower screening rates are associated with a lack of knowledge. Dennison et al. 

(2019) agree that adopting healthy lifestyle behaviors is less critical for women after giving 

birth when there is no longer a direct impact on their child. On the other hand, some women 

feel it is essential to be a good role model for their children. By adopting healthy lifestyle 
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behaviors, women think they are instilling healthy behaviors in their children, thus preventing 

T2DM later in their life. 

Tawfik (2017) looked at using a health belief model-based educational intervention to 

increase knowledge and beliefs regarding women recognizing their personal risk for T2DM 

following GDM. In this study by Tawfik, the intervention included education regarding the 

risk of developing T2DM, the nature of T2DM, risk factors for developing T2DM, and the 

importance of screening in the PP period. The intervention was done by the maternity care 

provider at 24 weeks gestation, before birth, and then again six weeks after giving birth. After 

the intervention, knowledge and belief scores increased significantly from 50% to over 70% 

(p < 0.001). After the educational intervention, screening rates for T2DM in the PP period 

also increased from 43.7% to 63.3% (p <0.001). Therefore, women with gestational diabetes 

who receive education regarding the risk of developing T2DM and the importance of glucose 

assessment for T2DM following birth significantly increases PP screening rates. 

Denial 

Many women are under the assumption that GDM will resolve after giving birth. 

Although many women are aware of the potential risk of T2DM, most do not perceive the 

significance of their risk of T2DM (Dennison et al., 2019). Sharma et al. (2018) probe deeper 

into the perception of T2DM risk, health beliefs, and the behaviors of women with GDM and 

confirm the findings by Dennison et al. Many women miss the connection between GDM and 

the risk for T2DM. This low perception of developing T2DM in the future hampers positive 

health behaviors needed to address and meet the challenges of adopting the healthy behaviors 

    necessary to prolong or prevent T2DM (Sharma et al.,2018). 

On the other hand, some women concerned about their future risk of T2DM were 

motivated to prevent or delay T2DM by making lifestyle changes (Dennison et al., 2019). A 
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strong perception of risk for T2DM impacts the willingness to make changes versus the 

ability to make changes. Motivation is crucial for compliance with therapy and adopting 

healthy behaviors in pregnancy, PP, and beyond. 

Prioritization 

After giving birth, women develop a new identity as mothers and partners. This new 

identity encompasses the increased sense of duty towards family, cooking, cleaning, 

childcare, and being a good partner. This prioritization of children and family over caring for 

oneself is another common barrier (Dennison et al., 2019). In identifying barriers to 

completion of the 2-hour GTT and interventions to improve the screening rates, Sanderson et 

al. (2018) concur that women are focused on their unborn child and will follow recommended 

advice in pregnancy. However, after birth, when the focus changes to the care of their child, 

healthcare needs become secondary. Even though women may understand the importance of 

PP screening for T2DM, commitment to the new baby and everyday life becomes a priority. 

Therefore, increasing physical activity and adopting healthy lifestyle behaviors can be 

challenging (Dennison et al., 2020). This priority to children and family can be a significant 

barrier in completing the 2-hour GTT. 

Lack of Time and Energy 

 Along with prioritization, the new mother’s lack of time and energy becomes a barrier 

to glucose assessment in the PP period. Dennison et al. (2019) found that just thinking about 

and planning for physical activity and cleaning and cooking healthy meals can burden many 

women. When setting aside time for physical activity, time with their children decreases, 

generating feelings of guilt. When returning to work, unhealthy eating habits increase. The 

change in eating habits is partly due to more opportunities to eat lunch at restaurants or bring 

food in for meetings. Again, returning to work takes away the time spent with children, thus 
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increasing guilt. This lack of understanding and awareness of the risk for T2DM, lack of 

interest in personal health, lack of family support, travel, ethnic and socioeconomic factors, 

and confusing recommendations for testing contributes to low screening rates (Pastore et al., 

2018). 

Knowledge Deficit-Health Literacy 

Low health literacy is another significant barrier to completing the 2-hour GTT. Health 

literacy is the ability to acquire, digest, and comprehend basic health information and find the 

needed resources to make the right healthcare decisions (Stafford et al., 2021). Pirdehghan et 

al. (2020) looked at health literacy and its impact on glycemic control in pregnant women 

with GDM. In women affected by GDM, Pirdehghan et al. report that 50% of women with 

good glycemic control had an adequate level of health literacy, while only 22% of women 

with poor glycemic control had adequate health literacy. Women with low health literacy 

have a higher risk of poor maternal and neonatal outcomes (Pirdehghan et al.) and are less 

likely to follow up for glucose assessment in the PP period, thereby missing an opportunity to 

identify women at risk for T2DM (Pastore et al., 2018). Bruenig et al. (2020) agree that low 

health literacy in vulnerable populations decreases care participation. 

Lack of Self-Efficacy 

 Falling alongside low health literacy is a lack of self-efficacy. Self-efficacy is the belief 

that one can perform the necessary activities required to manage any disease condition 

(Harrison et al., 2020). Self-care is the ability to perform these activities and relies on 

knowledge, motivation, and performance (Kordi & Heravan, 2020). For the management and 

control of GDM, self-efficacy and self-care are essential components that need to be assessed 

(Kordi & Heravan). The literature is consistent and confirms improvement of maternal, fetal, 

and neonatal outcomes during pregnancy and beyond for both mom and baby depends on 
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participation in the management of GDM. Women with higher self-efficacy will perform the 

necessary actions to manage GDM and attain better outcomes. 

Harrison et al. (2020) agree that self-efficacy is fundamental in managing GDM. The 

diagnosis of GDM alone is incredibly stressful and overwhelming. The management of GDM 

requires learning new and unfamiliar tasks that needed to adapt to a new lifestyle. Many 

women find these demands additionally stressful, and this additional stress can make it less 

likely for them to adopt the necessary behaviors to manage their GDM successfully. 

Food Insecurity 

Eating healthy is the main factor in controlling GDM and T2DM (Gucciardi et al., 

2019). Eating healthy foods can be challenging for women in vulnerable populations. 

Unfortunately, purchasing healthy foods can strain already limited finances. Food insecurity 

relates to insufficient access to food correlating with limited financial resources. As food 

insecurity increases, so does the risk of GDM and T2DM. With nutritional counseling tailored 

specifically to those with food insecurities to prevent hyperglycemia, maternity care providers 

can better support women in vulnerable populations (Gucciardi et al., 2019). 

Eating poor quality foods increases the risk of excessive weight gain in pregnancy, 

leading to obesity and later to the development of T2DM. Gucciardi et al. (2019) look at 

offering management practices specifically for those with food insecurities. Identification of 

new practices includes food insecurity screening, with nutritional counseling tailored to 

prevent hyperglycemia. Identifying food assistance resources for women can be an important 

way to help reduce or eliminate the food-insecurity barrier and improve the likelihood of 

healthier eating. Gucciardi et al. conclude that these strategies will help providers support 

women in vulnerable populations. 
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Yamamoto et al. (2018) agree with Gucciardi et al. (2019) that to manage GDM, diet, 

and nutrition are paramount to achieving glycemic control, stabilizing blood sugars, and 

providing the appropriate dietary consumption for adequate maternal and fetal nutrition. MNT 

is the backbone for attaining euglycemia and improving maternal, fetal, and neonatal 

outcomes (Yamamoto et al., 2018). Modified dietary interventions significantly improved 

maternal glycemia, led to a reduction in medical therapy, improved birth weight, and lowered 

rates of fetal macrosomia. 

Facilitators 

Laminated Flyers 

Patient waiting areas are the perfect area for presenting patient education information. 

Patients are a "captive audience" and are more likely to absorb health promotion education. 

Jones, E. J. et al. (2017) find that when interventions begin in pregnancy, the interventions 

may continue in the PP period. Pregnancy is the optimal time to make the most of "teachable 

moments," which may facilitate a better transition in the PP period to maintain healthy 

lifestyle behaviors. For some women, the diagnosis of GDM is the impetus for change. Health 

information can be relayed via one-on-one communication, leaflets, printed materials, and 

audio-visual information (Haji, 2019). The PI created a patient educational flyer informing 

women of their risk for T2DM to encourage the completion of the 2-hour GTT. After 

International Review Board (IRB) approval, the flyer was placed in all patient exam rooms to 

facilitate PP screening. The flyer was approved by the University of Alabama (UA) Strategic 

Communications and is presented in Appendix B. 

Patient exam rooms and patient waiting rooms can present good opportunities for 

patients to improve health literacy. Haji (2019) explored how patients view and use health 

information in patient waiting areas. Haji notes that patients forget 40%-80% of the health 
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information provided verbally by providers, and patients remember less than 20% of the 

information received at a visit. When looking at the engagement between provider and patient 

regarding health information in the waiting area, patients report engaging in the health 

information. Forty-four percent of patients receive a health-related message, and about half of 

these patients have a take-home message from the source. This study finds that when patients 

are provided with written and verbal information, recall increases to about 50%, thus 

reinforcing the need for both written and verbal information to strengthen recall and heighten 

understanding of health issues. 

PowerPoint Slide 

The PI created a PowerPoint slide to educate women with GDM on the importance of 

completing the 2-hour GTT screening test two weeks after her EDD, healthy lifestyle 

behaviors, and the risk of developing T2DM in the next 3-6 years. Following IRB approval, 

the PowerPoint slide was inserted into the current established patient education television 

presentation located in all patient waiting areas at MMC. The PowerPoint slide is presented in 

Appendix C. 

A study by Aydin et al. (2021) utilized a training video on television monitors in a 

patient waiting room. The video instructed patients on how to use a metered-dose inhaler. In 

the intervention group, 55% of males and 41% of females watched the video then 

demonstrated use to the medical personnel. Correct inhaler use increases as income and 

education increase. Of the patients with low-income levels, only 35.3% watched the video, 

compared to middle income at 54% and high income at 70.3%. 

Regarding education, 20% of those with no education watched the video. With 

   elementary and middle school education, the rate significantly increases to 56.6%, dropping    

   in those with a high school education at 48.6%. The video in the patient waiting area directly     
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   affects the correct use of the inhaler, which has an indirect effect by patients asking for       

   instructions in inhaler use, confirming increasing patient engagement in their healthcare. 

Habermehl et al. (2019) also use a videotaped message in a pediatrician's office 

regarding using antibiotics with viral infections playing in the patient waiting area. Parents’ 

attitudes changed towards antibiotic use with viral infections, and thus parents were less likely 

to ask for antibiotics for their children. Both studies show that patient videos in patient 

waiting areas increase health education and awareness. These studies indicated that the 

PowerPoint slide would help increase the PP screening rates for T2DM. 

Short Message Service (SMS) Texts 

Smartphones are popular, and even in vulnerable populations, most women have 

smartphones (Sanderson et al., 2019). Short message service (SMS) communication via 

smartphones is increasing and can be used as a stage for interventions across most specialties 

(Miremburg et al., 2018). Often patients receive appointment reminders via SMS texts versus 

telephone messages or phone calls. SMS texts tend to be non-judgmental, casual, economical, 

have prompt responses, and patients can instantly connect to care. Electronic reminders 

should be offered, with the preference of reminders being SMS texts. A single reminder 

system alone may not suit all women and their specific circumstances. There are some 

limitations to SMS texts. There is always the concern for patient privacy, messages not being 

read, and annoyance at the messages. 

Multi-Modal Interventions 

Due to the diversity of women's characteristics, a one-size-fits-all approach in 

interventions will likely be ineffective. Sanderson et al. (2019) find that the review conducted 

regarding the barriers and interventions for PP screening for T2DM led to identifying seven 
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themes outlined and placed into the categories of barriers and interventions. The findings 

support the research confirming that no single intervention successfully addresses all barriers. 

However, when the providers and women are both recipients of reminders, PP screening 

rates improve. Sanderson et al. (2019) report that in the first year employing reminder 

systems, PP screening rates improved from 67.4% to 71.9% by the fifth year. For 70.5% of 

the women, the reminder system helped them remember to complete the screening, and 

without the reminder, the 2-hour GTT would not have been completed. 

The challenge remains in reaching vulnerable populations, including migrants and 

women of low socioeconomic status. Common barriers to completing the 2-hour GTT in the 

population include language barriers, cultural beliefs, and low health literacy (Breunig et al., 

2020). Specifically, tailored interventions are needed to assist women in this group to change 

lifestyle behaviors if T2DM is to be prolonged or prevented. Again, the interventions must 

consider the unique barriers preventing women from completing the 2-hour GTT in the PP 

period (Sanderson et al., 2019). 

There is limited literature on the initiation of more than two interventions to increase PP 

screening rates for T2DM. Jones, E. J. et al. (2017) look at multi-modal interventions 

incorporating the telephone with postal mailings. PP retention and continuation of behaviors 

improve with telephone and postal mailings combined. Several studies compare phone call 

reminders, mailed reminders, and SMS reminders. In most of these studies, the researchers 

found no significant difference in the PP screening rates between phone calls, mailed 

reminders, and SMS text reminders. Unfortunately, Jones, E. J. et al. confirm that although 

most studies report an increase in glucose assessment in the PP period with any intervention 

initiation, the rates are not significant. 

PICOT 
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In women with GDM, can an SMS appointment text reminder with the additional SMS 

text reminding women to complete the 2-hour GTT, the flyer, PowerPoint slide, and 

scheduling a PP visit in conjunction with the 2-hour GTT increase the PP screening rates for 

T2DM over three months and can the GDM webcam class increase self-efficacy in one 

month? 

Evidence-based Practice: Verification of Chosen Option 

The consensus throughout the literature confirms that the screening rates for T2DM are 

suboptimal (Dennison et al., 2019; Jones, E. J. et al., 2019). New developments in technology 

and research use various reminder systems that target the patient, the provider, or both. 

Establishing reminder systems can ensure both the provider and the patient follow the 

screening recommendations for T2DM in the PP period (Miremberg et al., 2018; O’Reilly & 

Laws, 2019; Sanderson et al., 2019). 

 Because of the heavy financial burden of diabetes and the high risk of developing 

T2DM after GDM, it is crucial to find interventions that will enhance healthy behaviors to 

prevent T2DM. Consistently noted in the literature is that PP screening rates for T2DM are 

lower in vulnerable populations; thus, these women's needs must be considered. The data is 

consistent with any intervention increasing PP screening rates. However, no one intervention 

is suitable for each woman. Multilevel reminders are recommended that are patient-centered, 

encompass diverse populations, and are culturally sensitive. 

Theoretical Framework or Evidence-based Practice Model 

The HBM was developed in the 1950s by social psychologists Irwin M. Rosenstock, 

Godfrey M. Hochbaum, S. Stephen Kegeles, and Howard Leventhal. The HBM was 

developed based on belief patterns attempting to explain and predict health-related behaviors 

(Saghafi-Asl et al., 2020). The HBM has six constructs and posits that one’s participation in 
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health-related behaviors is dependent upon six constructs: (a) perceived susceptibility, (b) 

perceived severity, (c) understanding the benefits and efficacy, (d) understanding barriers, (e) 

cues to action, and (f) self-efficacy. The value is the avoidance of illness, and the expectation 

is actions that could prevent the condition for which they may be at risk. The concept map is 

presented in Appendix B. 

The first construct is the perception of the risk of acquiring a disease or a harmful 

condition related to a specific behavior (Mohebbi et al., 2019; Saghafi-Asl et al., 2020). When 

women perceive themselves to be susceptible to T2DM, they are more likely to engage in 

behaviors to decrease the risk of developing T2DM and help to develop healthy lifestyle 

behaviors. 

The second construct, perceived severity, refers to how significant T2DM is and the 

possible disabling complications such as blindness, cardiovascular disease, kidney disease 

leading to dialysis, and amputation (Mohebbi et al., 2019; Saghafi-Asl et al., 2020). Women 

must understand that untreated T2DM may lead to more serious health problems resulting in 

decreased quality of life. 

The third construct refers to understanding the benefits and efficacy of adopting healthy 

behaviors to decrease the risk of developing T2DM (Mohebbi et al., 2019; (Mohebbi et al., 

2019; Saghafi-Asl et al., 2020). Women with GDM need to be aware of their risk of 

developing T2DM after GDM, understand the significance of the screening, and understand 

the complications associated with hyperglycemia (Neilson, K. K. et al., 2018). 

The fourth construct looks at understanding the barriers to taking action to change 

health-related behaviors. For any behavior change to occur, one must evaluate the obstacles 

that may prevent engagement in healthy behaviors (Mohebbi et al., 2019). Existing barriers 

may prevent women from returning for PP screening and participation in healthy behaviors. 
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These barriers may include time, transportation, culture, lack of support (Svensson et al., 

2018), focus changing from self to infant (Dennison et al., 2019), and fragmentation of 

medical care. These barriers are unique for each woman and may not be conceptualized. 

Stress and anxiety are barriers as women are overwhelmed with the expectations of 

changing their behavior (Dennison et al., 2019). The diagnosis of GDM itself can affect a 

woman’s mental health status. It is crucial to understand how the diagnosis of GDM in 

vulnerable populations is experienced and identify the stressors commonly faced in this group 

of women. 

Cues to action are the fifth construct and refer to triggers that prompt engagement in 

healthy behaviors (Mohebbi et al., 2019). These cues can be internal or external. Internal cues, 

for instance, refer to the symptoms of a problem, such as pain. External cues include 

information from others, media, SMS texts, and healthcare providers. Having access to visual 

and auditory health information helps women sustain healthier dietary intake, activity levels, 

and prompts women to complete the 2-hour GTT. Continued access to care and patient 

information is crucial to decrease the knowledge deficit regarding the importance of PP 

screening for T2DM, periodic routine testing for T2DM, and the continuation of learned 

healthy behaviors.  

Self-efficacy is the last construct, which refers to the perception or confidence in 

performing the behavior change (Mohebbi et al., 2019). At each follow-up visit, increasing 

self-efficacy was accomplished by frequent recognition of positive changes, regardless of how 

small. It is equally important to determine the woman’s barriers, help her deal with the 

expected stress and anxiety associated with the diagnosis of GDM, and incorporate the new 

changes into her busy daily schedule. 

Goals, Objectives, and Expected Outcomes 
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The primary goal of this quality improvement (QI) project was to increase awareness of 

the risk of and diagnose those with T2DM in the GDM patient population. 

The objectives of this QI project were: 

• Increased patient self-efficacy and awareness of their risk for T2DM. 

• Increased knowledge and thus self-efficacy and self-care of GDM and healthy lifestyle 

behaviors. 

• Improved postpartum screening rates for T2DM. 

• Increased number of 2-hour GTTs in women with MCD. 

The outcomes of this QI project were: 

• Increased knowledge of the risk of T2DM as measured by the number of completed 2-

hour GTTs in three months 

• Increased the number of completed 2-hour GTTs from baseline to >50% as measured 

by comparing the pre-and post-intervention date over three months 

• Increased completion rates of the 2-hour GTT by women with MCD versus commercial 

insurance as measured by comparing the pre-and post-intervention data over three 

months 

• Increased self-efficacy and self-care of GDM and healthy lifestyle behaviors as 

measured by the Self-Efficacy for Diabetes questionnaire within one month 

Setting Barriers and Facilitators 

 Barriers can impede the identification of women with hyperglycemia in pregnancy, and 

ascertaining the under-consumption or over-consumption of nutrition in pregnant women can 

be a challenge. It is important to identify these barriers and plan accordingly to improve 

maternal/fetal/neonatal outcomes and begin necessary medical therapy. Those barriers 

identified at the MMC Irving clinic included a lack of self-efficacy, a lack of documentation 
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of food consumption and blood sugars, lack of glucometer and supplies, low health literacy, 

scheduling conflicts, increased patient wait time, stress, anxiety, being overwhelmed, 

transportation issues, lack of financial resources, inability to contact women, and work 

schedule conflicts. Plans were developed to meet the specific needs of the individual to 

facilitate women receiving the necessary care. 

Some women presented to the follow-up visit without food-diary documentation. 

Common barriers for lack of documentation included lack of understanding of filling out the 

food diary, documentation left at home or work, being overwhelmed, and lack of time due to 

busy schedules. Women were counseled on how important recording foods consumed were to 

determine nutritional status and develop an appropriate care plan to facilitate documentation. 

A food diary log sheet was provided, and instructions for documentation in the food diary 

were reviewed. A dietary recall was used as an example of documenting in the food diary. 

Daily lifestyle schedules and work schedules were assessed to develop a patient-centered 

schedule, which improved documentation. Women were encouraged at each visit, and minor 

improvements were acknowledged to increase self-efficacy. 

Some women presented to the follow-up visit without blood-sugar documentation as 

well. Common barriers to lack of blood sugar documentation included not understanding how 

to use the glucometer. A lack of glucometer and necessary supplies, mainly related to 

insufficient insurance coverage, and fear of pain in checking blood sugars also presented 

barriers. Facilitation of blood sugar documentation included reviewing the timing of blood 

sugar checks and demonstrating proper glucometer use. Communication with a local 

pharmacy assisted in providing resources for those women who did not have a glucometer due 

to a lack of financial resources. 
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The first follow-up visit was sometimes time-consuming and could last up to thirty 

minutes. These appointments delayed other visits on the schedule. Barriers included low 

literacy and low health literacy, diet and nutrition knowledge deficits, identification of basic 

food groups, especially ethnic foods, fitting recommended therapy into daily and work 

schedules, night-shift workers, and insulin instruction. Facilitating literacy of the basic food 

groups and identifying foods classified as carbohydrates were reviewed, and women were 

encouraged to review the GDM booklet provided in the class. 

The need for extra visits was assessed individually and was scheduled if needed. For 

those working night shifts, individual meal plans were developed. Foods for those with 

limited resources were assessed, and women were directed to various resources for assistance. 

The medical assistant (MA) was a valuable resource for women and helped educate and find 

additional resources facilitating compliance with therapy and improved outcomes. 

Another barrier was appointment scheduling conflicts. Additional barriers included 

conflicts with work schedules, school and extracurricular activities of their children, and daily 

lifestyle schedules. When more frequent appointments were needed for managing GDM, 

stress, anxiety, and strains on work schedules increased. The front office staff and 

appointment schedulers helped women schedule follow-up appointments to avoid conflicts 

with daily lives and work schedules. MMC has SMS technology established, and appointment 

reminders were automatically generated two days before and again one day before the 

appointment. 

Transportation was also a challenge and did present barriers to appointments. 

Transportation issues were prevalent in women of vulnerable populations. Barriers included 

cars in the shop for repairs, having no vehicle or only one vehicle, and lack of financial 

resources to purchase gas. Many women relied on the public bus, partners, family, or friends 
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for transportation to and from appointments. Women with MCD insurance were given the 

toll-free number to schedule free transportation to and from appointments facilitating 

appointment compliance. Women were offered appointments earlier or later or during lunch 

breaks for convenience. 

Women in vulnerable populations tended to move frequently, and phone numbers and 

addresses changed often. Communication in this group of women was fragmented, and 

women often did not show up for their appointment. Women were asked to update phone 

numbers when checking in for appointments to facilitate compliance with appointments. Also, 

appointments were scheduled well in advance to ensure adequate time to procure 

transportation if necessary. Those who missed the follow-up appointment were called to 

reschedule the appointment at a more convenient time. If unsuccessful, the scheduling staff 

called the emergency contact. If the emergency contact could be contacted, women were sent 

a message via the secure patient portal. MMC remains on the cutting edge of technology and 

uses SMS texts for appointment reminders. SMS text reminders facilitated communication for 

upcoming appointments and procedures that were scheduled. Under certain circumstances, a 

telemedicine visit was scheduled with the PI. 

Methods 

Understanding the severity of T2DM was important to increase the knowledge of the 

complications of T2DM and the potential impact on quality of life. Women needed to learn 

how the complications of T2DM impacted productivity, finances, and even their children. 

When women understood the benefits and efficacy of good nutritional choices and activity, 

the increased knowledge and appropriate individual education helped engagement in healthy 

nutritional choices and activities. 
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Cues prompted engagement in healthy nutritional choices, increased activity, and 

completed 2-hour GTT, and were essential to remind women to complete the test. Constant 

health education reminders were important in providing continuing education, increased 

knowledge, and 2-hour GTT performance. Self-efficacy was an essential element in making a 

behavior change. 

Project Design 

 This project design incorporated multiple reminder modes into the current GDM 

program to increase PP screening rates. The project was designed to determine if multi-modal 

interventions combined into the current program compared with the current program alone 

would increase PP screening rates for T2DM from baseline to greater than 50% at the end of 

three months. The current program will be discussed in detail later. Currently, patients at 

MMC rely solely on information received in the GDM webcam class and from maternity care 

providers. The reminder modes selected included (a) an educational flyer created and placed 

in all exam rooms, (b) a PowerPoint slide created and inserted into the current rotating 

PowerPoint patient education presentation played in all patient waiting areas, (c) evaluation of 

patient self-efficacy, knowledge of GDM, and healthy lifestyle behaviors, (d) increased 

patient awareness of their risk for T2DM, and (e) a PP visit scheduled with the 2-hour GTT 

two weeks after her EDD. 

Approval was obtained from the IRB before UA initiated project. The baseline for this 

project was established by data collected from five reports compiled three months before the 

initiated reminders. These five reports were compiled by the electronic health records (EHR) 

specialist and included: (a) the total number of women diagnosed with GDM, (b) the number 

of 2-hour GTT tests ordered, (c) the number of 2-hour GTT tests completed, (d) whether 

women had commercial insurance or MCD, and (e) EDD. 
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The PowerPoint slide was inserted into the current patient education presentation (see 

Appendix C). The flyer was placed in all patient exam rooms (see Appendix D). The 2-hour 

GTT and a PP follow-up appointment with the primary investigator (PI) were scheduled for 

two weeks after the EDD at the end of the webcam class. The EHR specialist compiled the 

same five reports at the end of the 3-month data collection period. The post-intervention 

reports were compared with the pre-intervention reports to determine if the 2-hour GTT 

screening rates increased from baseline to >50%. The results of the 2-hour GTT were received 

and reviewed by the PI. Patients with impaired glucose metabolism or T2DM received initial 

medical therapy if needed and were referred to a primary care provider or a diabetes clinic. 

The Self-Efficacy for Diabetes questionnaire and scoring guide was used to assess 

patient self-efficacy in performing the recommended healthy lifestyle behaviors necessary to 

manage GDM (see Appendix E). The Self-Efficacy for Diabetes questionnaire did not require 

permission for use as none of the questions were changed (see Appendix F). The Self-Efficacy 

for Diabetes questionnaire was administered by the PI to the study participants before the 

GDM webcam class and again after the second follow-up visit with the PI. 

Project site and Population 

MMC is an obstetrics and gynecologic multi-provider private practice serving a 

diverse population of women across the lifespan. There are five clinics located around the 

metroplex. Some of the services provided at MMC included care for the well-woman, low and 

high-risk gynecological problems, contraception, and infertility. MMC also cares for low-risk 

and high-risk obstetrics. Other services provided include the specialties of urogynecology, 

diabetes in pregnancy, hormone replacement therapy, breast disorders, and ultrasonography. 

The clinic’s population, located in Irving, Texas, has a low socioeconomic status and 

moderate to low literacy. In Irving, Texas, 37% of the population was born outside the United 
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States (City-Data, n.d.b). Eighty percent of the population graduated from high school, with 

the lowest graduation rates among Hispanics (43.2%) than non-Hispanic blacks, of which 

95.39% graduated from high school (World Population Review, 2021). Of the Hispanic 

ethnicity in Irving, 37.21% spoke only Spanish. As for poverty, 13.5% lived below the 

poverty line, which is higher than the national average of 13.1% (Cita-Data, n.d.c). Sadly, 

those of Hispanic ethnicity had the highest poverty rate at 32%, of which the most prominent 

group living below the poverty line was females aged 25-34 (City-Data, n.d.b). The women at 

MMC were a vulnerable population. Women had limited resources and many barriers, making 

screening for T2DM challenging, and they were less likely to complete the 2-hour GTT test. 

The current practice at MMC consists of an established two-and-a-half-hour webcam 

GDM class presented by the PI and the RD/CDE. The advantage of the RD/CDE was the 

additional knowledge and expertise brought to the class. Often women had special dietary 

needs that the RD/CDE better addressed. In women with excessively high body mass indices, 

the RD/CDE determined and recommended the appropriate caloric intake and ensured 

adequate nutritional intake was achieved to support mom and baby. 

Women diagnosed with GDM were sent an email with a link to log in to the GDM webcam 

class. On occasion, this link did not work. Women who did not login to the class were called by 

the MA and assisted in joining the class. If the MA could not contact the woman, they were 

called and rescheduled for the next class by the appointment schedulers. The email also provided 

a link to download the GDM booklet, which contained more in-depth information. The email 

also provided a link to down load the GDM booklet, which contained more in-depth information. 

This booklet clarified and reviewed the information presented in the GDM class. Women were 

encouraged to use this booklet to enhance their learning. Again, sometimes this link did not 

work, and women could not access the book. The link was then resent to the attendee by the 



 
MODES TO INCREASE POSTPARTUM SCREENING RATES FOR TYPE 2 DIABETES 41 

  
MA. If the book could not be downloaded or women did not have a printer, women were given 

a hard-copy version of the GDM booklet at their next visit. 

The webcam class discussed the physiology of both pregnancy and GDM. The 

maternal, fetal, and neonatal risk factors of GDM and the maternal, fetal, and neonatal risk 

factors associated with maternal hyperglycemia were discussed. Personal risks for T2DM, the 

importance of PP screening for T2DM, and completion of the 2-hour GTT two weeks after 

the EDD was also reviewed. Information about diet and nutrition for GDM was provided and 

included basic food groups, foods classified as carbohydrates, the measurement of 

carbohydrates, and reading a package label. The ADA (2021) and ACOG’s (2018a) 

recommendations for meal and snack carbohydrate distribution for energy intake in pregnancy 

were reviewed. Scenarios were presented to apply learned knowledge. The class was 

culturally sensitive and discussed typical cultural Hispanic, east and west Indians, and African 

foods classified as carbohydrates, measuring those foods, and incorporating those foods into 

the daily diet. Vegetarian patients received additional information on the daily protein 

recommended in pregnancy of 75 grams per day, plant protein options, and protein 

supplementation. 

Physical activity was encouraged, and examples of activities safe in pregnancy were 

provided. Women on bed rest were given safe exercises based on individual circumstances. 

The importance of continuing these lifestyle behaviors after giving birth to help prolong or 

prevent T2DM in themselves and their children was stressed. Women were instructed in fetal 

kick counts, the timing of blood sugar checks, glycemic goals, documentation of blood sugar 

readings, and the importance of keeping a food diary. Women are encouraged to bring the 

blood sugar log and food diary to each prenatal visit for the PI to review. 
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Medical therapy was briefly discussed and included maternal, fetal, and neonatal risks 

with insulin versus metformin use in pregnancy. After the conclusion of the class, the 

appointment with the PI was scheduled for the following week. A follow-up appointment was 

scheduled with the 2-hour GTT two weeks after the EDD, and the 2-hour GTT was ordered. 

Occasionally women had appointment scheduling conflicts. These were addressed 

individually at the end of the class, and women were scheduled accordingly for the follow-up 

appointment. The front office staff and appointment schedulers were also helpful and assisted 

women in scheduling follow-up appointments. MMC has SMS technology established, and 

appointment reminders were automatically sent two days prior to the appointment and one 

day prior to the appointment. 

In this population, phone numbers frequently changed and were not updated in the 

chart. Phones were frequently turned off, making locating women difficult. If an emergency 

contact was listed in the chart, the contact was notified and encouraged to have the woman 

call the office. After three failed attempts to contact the patient, the current policy is to send a 

notification letter to the patient, which encourages them to call and schedule their 

appointment. An additional SMS text reminder was sent the morning of the appointment to 

help remind women to complete the 2-hour GTT prior to the PP visit. Again, due to the 

transient nature of this population, moving from place to place was common and a frequent 

barrier. Women who had MCD were encouraged to use the free transportation services 

provided. 

MMC remains on the cutting edge of technology. As previously discussed, an 

established patient education PowerPoint presentation is shown in all the patient waiting 

areas. This presentation was updated as information changed. When it was important to notify 

women of important information, flyers were placed in strategic areas in the office and 
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included restrooms, nurses' stations, and patient exam rooms. Women were familiar with 

these flyers. A bright, colorful educational flyer drew additional attention to the importance of 

completing the 2-hour GTT. 

Measurement Instruments 

The following instruments were used to collect data to measure the outcomes: 

• Pre-intervention and post-intervention reports included: (a) number of women 

diagnosed with GDM, (b) number of ordered 2-hour GTT tests, (c) number of 

completed 2-hour GTT tests, (d) whether women with GDM had commercial or 

Medicaid for insurance, and (e) EDD in the intervention time frame. 

• The first pre-intervention report regarding the number of women diagnosed with GDM 

and was compared with the first post-intervention report and calculated by the PI. 

• The second report then looked at the number of 2-hour GTT tests ordered and 

performed pre-intervention and post-intervention and calculated by the PI, which 

determined that the multi-modes incorporated into the current program increased the PP 

screen rates for T2DM from baseline to greater than 50%. 

• The third report looked at the insurance type, which determined that a completion gap 

between MCD and commercial insurance did not exist. 

• The fourth report regarding the EDD ensured the intervention population diagnosed 

with GDM had an EDD in the three-month intervention time frame. 

Self-Efficacy for Diabetes questionnaire 

Patient self-efficacy regarding GDM, healthy lifestyle behaviors and the importance of  

screening for T2DM in the PP period was assessed using the Self-Efficacy for Diabetes 

questionnaire (see Appendix E), which is a validated questionnaire with an internal 

consistency of 0.828. The questionnaire was available from the Self-Management Resource 
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Center and was free to use without permission if the questionnaire was not changed (see 

Appendix F). There were no changes made to the questions. The Self-Efficacy for Diabetes 

questionnaire aims to know how confident one was in doing certain activities. Eight questions 

were rated using a Likert scale ranging from 1, not confident at all, to 10, totally confident. 

The questionnaire is in Appendix E, and the scoring instructions and validation is located in 

Appendix F. 

Data Collection Procedure 

Stage I 

Five reports were compiled by the EHR specialist capturing the following data: (a) the 

number of women diagnosed with GDM, (b) the number of ordered 2-hour GTT tests, (c) the 

number of completed 2-hour GTT tests, (d) whether women with GDM had commercial 

insurance or Medicaid for insurance, and (e) EDD to ensure the performance of the 2-hour 

GTT occurred in the three-month intervention time frame. The baseline was established by 

running these five reports three months before the initiation of the reminders. Calculations 

were done and documented in the proposal by the PI.  

Stage II 

Following IRB approval, the study participants for the questionnaire were recruited 

from MMC by the PI before the GDM class. The study participant inclusion criteria included 

pregnant women with GDM, 18 years of age or older, who spoke English, had internet access 

to the GDM webcam class and had an EDD in the three-month intervention period. webcam 

class and had an EDD in the three-month intervention period. Exclusion criteria included (a) 

women under the age of 18, (b) women with type 1 or type 2 diabetes, (c) women who did not 

speak English, and (d) women who had an EDD outside the pre-intervention or post-

intervention time frame. 
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A link was created via a Qualtrics survey for the pre-and post-intervention Self-Efficacy 

for Diabetes questionnaire. Those questionnaires were uploaded into the private patient portal 

system from a secure computer network. The link for the first Self-Efficacy for Diabetes 

questionnaire was sent to the participant through the participant’s private patient portal system 

from a secure network. Completion of the questionnaire implied consent. The study 

participant completed the first Self-Efficacy for Diabetes via a Qualtrics survey before the 

start of the GDM class. The PI accessed the data from the Qualtrics survey and exported the 

data into an Excel spreadsheet. The PI then stored the data in UA Box, a secure, password-

protected system. 

Stage III  

At the second follow-up visit with the PI, the post-intervention Self-Efficacy for 

Diabetes questionnaire was administered to the study participants by the PI via a Qualtrics 

survey after the food diary, blood sugar logs were reviewed and counseling was done. The 

participant was then directed to the private patient portal system. The link to the second Self-

Efficacy for Diabetes questionnaire was sent, and the questionnaire was completed in the 

exam room. The PI accessed the data from the Qualtrics survey and exported the data into an 

Excel spreadsheet. The responses from the study participant’s pre-and post-intervention 

questionnaires were correlated. The PI stored the data in the password-protected system, UA 

Box. Once the data set was completed, the participant’s name was stripped and assigned a 

number. The key to the numbers was kept in a locked cabinet in the PI’s office. The PI 

compared pre-and post-intervention scores from the pre-test and the post-test. 

Data Analysis 

Data analysis for this quality improvement project used inferential statistics. The Chi-

square analysis was the statistical test used to determine there the PP screening rates increased 
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significantly. was a significant increase in PP screening rates for T2DM was Chi-square 

analysis. The control group consisted of five sets of data collected from one group of women 

three months before the interventions were initiated. The intervention group was from a 

different group of women during the three-month intervention time frame. The five sets of 

data were again collected three months after the reminders were initiated. A goal of greater 

than 50% in screening rates was considered clinically significant. Data analysis for the Self-

Efficacy for Diabetes questionnaire was determined by using a paired t-test.  

Cost-Benefit Analysis/Budget 

Globally the cost of diabetes is approximately 1.3 trillion dollars per year, making 

diabetes one of the costliest diseases (Werbrouck et al., 2019). In the ten years before the 

diagnosis of diabetes, the medical expenditures per person are higher than those without 

diabetes (Shrestha et al., 2019). The authors speculate that the higher costs before the 

diagnosis of diabetes may be related to undiagnosed diabetes, pre-diabetes, or other chronic 

health problems. Per capita expenditures per person, ten years prior to the diagnosis of 

diabetes, are approximately $4,722, which increases to $9,586 the year before the diagnosis of 

diabetes. 

After diagnosis, in the first year, expenditures reached $13,727. In the second year, 

expenditures averaged $9,985, then gradually rose to 11,886 in the tenth year after the 

diagnosis of diabetes (Yang et al., 2018). Since GDM is the most common form of diabetes, 

screening for T2DM in the PP period, timely diagnosis, and treating impaired glucose 

metabolism and T2DM is crucial. Healthy eating behaviors and increased activity are known 

to improve the quality of life, significantly reducing the substantial cost of diabetes. 

Diabetes is associated with higher medical costs, lost productivity, lower labor force 

participation, and early mortality related to the common complications from elevated blood 
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sugars. Per American, the economic burden costs $1,240 annually. Prevention strategies and 

early detection and treatment of T2DM are paramount to decreasing costs and improving 

quality of life. Diabetes causes macrovascular and microvascular complications. These 

complications can lead to a lower quality of life and shorter life expectancy (Werbrouck et al. 

2019) and cost 90 billion dollars in lost productivity yearly (Yang et al., 2018). Between 2012 

and 2017, the average cost of diabetes per person rose from $8,417 to $9,601 per year (CDC, 

2018). 

Limited data reflect the cost/benefit of a 2-hour GTT. However, due to the heavy 

economic burden of T2DM, the 2-hour GTT is associated with the lowest cost and confirms 

that the prevention and early treatment of T2DM also lowers medical costs, increases 

workforce productivity, and reduces mortality. Thus, the 2-hour GTT is most likely cost-

effective or cost-saving (Werbrouck et al. 2109). The prevention and treatment of T2DM 

benefit the woman and her children and future children from potential congenital 

abnormalities and poor fetal/neonatal outcomes, saving millions of dollars. The proposed 

budget for this quality improvement project is presented in Table 1. 

Timeline 

Meetings were scheduled with the PI, clinical preceptor, EHR specialist, and practice 

manager following IRB approval. After IRB approval two weeks before initiating the 

interventions, the team members met to review the PowerPoint slide and flyer. Verification of 

the SMS text reminders was discussed with the EHR specialist. Barriers were identified and 

addressed. Reports of the interventions' progress were done every two weeks with the clinical 

advisor. At the end of the three-month intervention period, a meeting was scheduled with the 

clinical advisor to debrief. A final meeting was held with the PI, clinical advisor, the practice 

manager, and the EHR specialist two weeks post-intervention to review the data from the pre-
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intervention report and post-intervention report. From this report, the team members 

determined that the flyer, the PowerPoint slide, and the SMS appointment reminders to 

complete the scheduled 2-hour GTT with a PP visit increased PP screening rates from 

baseline to greater than 50%. The Self-Efficacy for Diabetes questionnaire scores from pre-

intervention and post-intervention were compared to determine if the participant's knowledge 

of GDM improved and contributed to the increased 2-hour GTT screening rates.The scores 

from the Self-Efficacy for Diabetes questionnaire from pre-intervention and post-intervention 

were compared to determine if the participant's knowledge of GDM improved and contributed 

to the increased 2-hour GTT screening rates. 

Ethical Considerations/Protection of Human Subjects 

IRB approval from UA was obtained before the project was initiated. All participants 

were protected by the Health Insurance Portability and Accountability Act of 1996 (HIPPA) 

which, among other guarantees, protects the privacy of patients' health information 

(Modifications to the HIPPA Privacy, Security, Enforcement, and Breach Notification Rules, 

2013). Additionally, Standards of Care for practice in an Obstetrics and Gynecology private 

practice were carefully followed. Information collected from evaluating the project's impact on 

PP screening rates was aggregated data from reports. The EHR specialist collected the five 

reports from electronic data compiled from a secure and password-protected network. The 

electronic data was by the PI and put into an Excel spreadsheet. The electronic data was coded 

with a hard-copy master list and stored in UA Box, a secure, password-protected network. The PI 

entered the data from both Qualtrics surveys into the Excel spreadsheet correlating the study 

participant's post-intervention responses to the pre-intervention responses. Once the data set was 

completed, the participant's name was stripped, and a number was assigned. The key to the 

numbers was kept in a locked cabinet in the PI's locked office. The pre-intervention and post-
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intervention scores were calculated and compared. No identifying information was included in 

the spreadsheet and maintained in UA Box and on a spare password-protected computer. No 

individual names were published or identified for the study. The patient's risk of participating in 

this project was no different from patients' risk of receiving the current standard of care. 

Results 

Self-Efficacy for Diabetes Questionnaire 

The Self-Efficacy for Diabetes questionnaire was used to determine self-efficacy. The 

higher the score (1-10), the more self-efficacy a participant reported in managing their 

gestational diabetes (GDM). As seen in Tables 2 and 3, a paired samples t-test was conducted 

and there was a mean difference of 1.62 (SD = 2.147) between the pre-intervention self-

efficacy questionnaire (m = 6.13, SD = 2.030) and the post-intervention self-efficacy 

questionnaire (m = 7.76, SD = 1.534). The mean difference was statistically significant at t 

(55) = -5.679, p < 0.001. After two follow-up visits, 56 (43.4%) of 129 women completed the 

first and second questionnaires. There were 173 women who did not complete both 

questionnaires, with an attrition rate of 56.5%. 

Two-hour Glucose Tolerance Test 

Data was gathered on the total number of participants diagnosed with GDM and the 

number of glucose tolerance tests (GTT) completed pre-intervention and post-intervention. 

The purpose was to determine if the reminders had a relationship to the number of GTT tests 

performed. A chi-square test of independence was conducted to determine a relationship 

between the pre-and post-intervention. In the pre-intervention group, seven GTT tests were 

performed, and 79 were not done (see Tables 4 and 5). There were 34 GTT tests performed 

and 95 not done post-intervention. This was statistically significant at X 2 (1) = 11.096, p = 

0.001. 
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The control data were collected three months before implementing the quality 

improvement (QI) project. Of the 86 2-hour GTT tests ordered, seven women completed the 

2-hour GTT (8.13%). The number of women who did not complete the 2-hour GTT was 79, 

with an attrition rate of 92%. Pre-intervention, four women with MCD (57%) and three 

women with commercial insurance (43%) completed the 2-hour GTT. 

During the 3-month data collection period of the QI project, 129 2-hour GTT tests were 

ordered, and 34 tests were performed (26.4%), which was increased from 8.13% pre-

intervention. Seventy-nine tests were not completed with an attrition rate of 73.6%, which 

decreased significantly from 92% pre-intervention (p = 0.001). Of those women who 

completed the 2-hour GTT, 14 (41.2%) had Medicaid (MCD), and 19 women had commercial 

insurance (59.9%). 

Interpretation/Discussion 

Self-efficacy is fundamental in managing GDM. To promote the desired behavior of 

increasing the awareness of the risk for type 2 diabetes (T2DM) and developing healthy 

lifestyle behaviors, patients must have self-efficacy. The Self-Efficacy for Diabetes 

questionnaire was administered to determine if GDM class increased self-efficacy. The scores 

of the self-efficacy questionnaire increased significantly, meaning the GDM class had a 

substantial impact on raising self-efficacy scores for GDM self-care and developing healthy 

lifestyle behaviors post-intervention (see Figure 1). These results indicate that the GDM class 

and subsequent follow-up visits significantly increase self-efficacy (p = 0.001). The current 

GDM class educates women with GDM on self-care and nutrition, significantly improving 

self-efficacy. 

Women with GDM need to perceive their risk for T2DM and be cognizant of the 

importance of screening for T2DM after giving birth. There were four reminders implemented 
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for this QI project. The reminders included: (a) an educational laminated educational flyer, (b) 

an educational PowerPoint slide, (c) the 2-hour GTT with a PP visit was scheduled, and (d) an 

additional SMS text sent reminding women to present to the lab 2.5 hours before the PP 

appointment. At the end of the class, an appointment was scheduled for the PP GDM visit. 

These results indicated the reminders had a statistically significant relationship with the GTT 

test numbers, which increased post-intervention (see Figure 2). 

ACOG (2018b) recommends more frequent PP follow-up visits, with the first follow-up 

visit occurring within three weeks of giving birth. The added PP visit scheduled with the 2-hour 

GTT brought the recommended PP visits closer to the ACOG guidelines for optimizing PP care 

and impacted increased screening rates. These visits contributed to increased screening rates 

and identified the everyday challenges of a new infant in the PP period. 

It is crucial to screen women for T2DM in the PP period to prevent the development of 

T2DM and decrease the associated complications and medical costs. Because the PP screening 

rates remain low, the literature suggested using multiple modes to remind women to complete 

their 2-hour GTT (Sanderson et al., 2019, Jones, E. J. et al., 2017). The reminder modes chosen 

for this QI project were specific to the women served at MMC. Although the screening rates 

improved significantly for MMC (8.13% to 26.4%), the screening rates remained at the lower 

end cited in the literature (19% to 65%). These results are consistent with the research findings 

that although reminder modes of any kind increased PP screening rates, multiple reminder 

modes increased PP screening rates significantly. 

This project was designed to increase the PP screening rates for T2DM in GDM patients 

focusing on vulnerable populations. This project successfully increased screening rates for 

T2DM at MMC, and once established, the process was easy to follow. The approach developed 

for this project was implemented and will continue until an alternate testing method is adopted. 
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As a result, the PP screening rates will be re-evaluated at the 6-month and 12-month marks. 

The anticipated finding is that PP screening rates will continue to improve. 

There were intermittent delays that occurred after the interventions were implemented. 

One such delay was related to information technology (IT) issues. First, the link to the 

webcam class became corrupted, which had to be recreated. Until the link could be recreated, 

women were called and aided in joining the class via phone. The link for the GDM booklet 

was resent via email for patient access. Second, the link to the Self-Efficacy for Diabetes 

questionnaire was also corrupt. The corrupted link was due to the EHR security system and 

was only detectable by logging in on a personal computer as a patient. The EHR specialist 

found an additional way to upload the questionnaire into the private patient portal system. The 

delay in uploading the questionnaire prevented some women from completing the 

questionnaire for the first couple of weeks of the project implementation. 

A second Self-Efficacy for Diabetes questionnaire and link were created and uploaded 

into the private patient portal system that distinguished the first questionnaire from the second 

questionnaire. Identifying information was added to the questionnaire to match the 

participant’s pre-and post-intervention questionnaire results. Once the data set was complete, 

the names of the participants were stripped and assigned a number. 

MMC began using a new lab. It was identified that this lab did not have an order 

capturing an HbA1c, fasting blood glucose, a glucose level at one hour and 2 hours. The 

laboratory supervisor created a new lab code and order to capture data from the 2-hour GTT 

to interpret the lab results appropriately. This delay did not interfere with receiving lab results 

as the problem was identified early, previous lab orders were canceled, and new orders were 

sent. A fee-for-service price was also determined for those women with lost healthcare 

coverage. 
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Financially, the cost of the 2-hour GTT is covered by most insurances, so most women 

had no increase in cost. Some MCD insurance plans terminate healthcare coverage immediately 

after birth. These women had to pay for the 2-hour GTT out of their pocket. After giving birth, 

women who lost their healthcare coverage were provided with a fee-for-service cost. However, 

only 2 out of 14 women paid to complete the 2-hour GTT. Most of the women in this group were 

of vulnerable populations. For this group of women, it will continue to be challenging to identify 

glucose profiles. 

Many women who lose healthcare coverage do not have the finances to pay out-of-pocket 

for the 2-hour GTT. Some women did not present for any PP visit or the 2-hour GTT. 

Inconsistent transportation, lack of childcare, and lack of a support system also played a role in 

lower screening rates. Some women remained confused about completing the 2-hour GTT even 

with the reminders. The suboptimal screening rates for vulnerable populations at MMC are 

consistent with the literature, indicating that this group of women typically does not present for 

screening during the PP period. This QI project found that representation of vulnerable 

populations remains suboptimal, missing an opportunity to identify impaired glucose metabolism 

and thus, prolong or prevent the development of T2DM. As such, it remains a challenge to 

monitor and improve the health status of this group of women. 

There were several unanticipated positive outcomes of this project. These PP visits with 

the 2-hour GTT allowed discussion of common challenges and changes associated with the PP 

period and a means for her concerns to be addressed without bias or judgment. These visits 

provided reassurance, improved self-efficacy, and reduced anxiety. 

Improvement in the ACOG (2018b) recommendations for PP care increased by 

approximately 18%. These visits were enlightening and very beneficial for many women. 

Although most women had a smooth transition in the PP period, some women identified 
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challenges. One such challenge identified was infant latching disorders. These latching 

disorders included problems with infant latch, breastfeeding frequency, decreased milk 

production, fear their babies were not getting enough to eat, and expectations in infant sleep 

patterns. These problems contributed to increased formula supplementation, which decreased 

when women were educated on infant breastfeeding expectations and referred to a lactation 

consultant. 

With the new addition of an infant, several women noticed their family dynamics 

changed. These specific changes were acknowledged, and methods for improvement were 

suggested. Referral to counseling was made based on the individual situation and preference. 

Some women experienced various mood changes. Moods were assessed, and women were 

screened for depression at an earlier PP visit. This early screening allowed appropriate 

therapy to be provided sooner and allowed for closer monitoring of their moods. With earlier 

referrals for counseling, women benefited from receiving help at an earlier stage. 

Deficits in social support were also identified. Women were encouraged to identify a 

social support system and utilize those available. Other sources for support were provided, 

and women were encouraged to use them. 

Providing multiple modes of reminders as recommended in the literature increased the 

awareness of the risk for T2DM and PP screening rates for T2DM in this QI project. The 

multiple modes provided visual, verbal, and written cues and were specific to the population. 

The significant increase in PP screening rates validated the literature findings, confirming that 

multiple culturally sensitive and patient-centered modes are needed to improve PP screening 

rates. 

Theoretical Framework 
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The Health Belief Model (HBM) was the theoretical framework used in this QI project 

to improve the perceived risk of T2DM, promote action to improve self-care for GDM, 

improve knowledge of healthy lifestyle behaviors and self-efficacy, increase PP screening 

rates, and increase the number of performed 2-hour GTT tests in women with MCD. The 

HBM has six constructs: (a) perceived susceptibility, (b) perceived severity, (c) understanding 

benefits and efficacy, (d) understanding barriers, (e) cues to action, and (f) self-efficacy. 

The first construct is perceived susceptibility. Perceived susceptibility was provided in 

the GDM booklet, and subsequent follow-up visits reiterated the risk. The laminated flyers 

and PowerPoint slide provided additional visual reinforcement. The women became aware of 

their susceptibility and personal risk for T2DM in the GDM class. 

Perceived severity is the second construct and refers to how significant T2DM is and 

the possible disabling complications such as blindness, cardiovascular disease, kidney disease, 

and amputation (Mohebbi et al., 2019; Saghafi-Asl et al., 2020). The severity of GDM and 

T2DM was discussed during the GDM class, reinforced in the GDM booklet, and at 

subsequent follow-up visits. The impact GDM can have on the baby and the neonate was also 

discussed during the GDM class. The GDM class reinforced the disabling consequences that 

T2DM and GDM can have on the patient and her offspring. Many women inquired about the 

timing of their 2-hour GTT. Clarification of the scheduled visit and test were reviewed. This 

inquiry possibly indicated that women were concerned about their risk and severity of 

developing T2DM. 

The third construct refers to understanding the benefits and efficacy of adopting healthy 

lifestyle behaviors. It is essential to help women understand the benefits and efficacy of 

adopting healthy lifestyle behaviors and the importance of maintaining newly learned 

behaviors to prevent or prolong the diagnosis of T2DM. Women realized how time-
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consuming managing GDM was and expressed a desire to prevent T2DM due to the time 

needed to manage T2DM. The GDM class, laminated flyers, PowerPoint slide, and 

reinforcement at follow-up visits contributed to the increased PP screening rates. Many 

women reported more energy and felt fetal movement increased with improved nutrition. 

Several women found that their children liked some of the new nutritional choices they 

have made in foods, thus promoting healthier lifestyles, and leading to better metabolic 

profiles in their children. As a result, women expressed their commitment to continuing these 

new healthy lifestyle behaviors. One woman reported having no energy, increased fatigue, 

sleeping most of the day, having limited interactions with her children, and no home-prepared 

foods. After the interventions and adaptation of healthier foods, she reported significantly 

decreased fatigue and an increased activity level. She interacted with her children more, 

increased family activities and participation, and improved her relationship with her husband. 

Her children participated in meal prepping, improving healthier nutrition consumption, thus 

reinforcing these healthy behaviors. The interventions for this woman and her family had a 

profound impact on her and her family. 

The fourth construct looks at understanding the challenges of taking action to change 

health-related behaviors. For any behavior change to occur, one must evaluate the challenges 

preventing engagement in healthy behaviors (Mohebbi et al., 2019). Some challenges prevented 

many women from following recommendations for self-care of GDM and completing the 2-

hour GTT. These identified challenges were individual and demographically specific. They 

included transportation issues, transportation costs, lack of childcare, food insecurity, limited 

financial resources, stress and anxiety, busy daily schedules, work conflicts, and traditional 

cultural foods. 
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Information on free transportation services was provided for those women with limited 

transportation. Some women completed their testing at a postoperative visit, in conjunction 

with their 4–6-week regular PP visit, or 2-3 months after giving birth to coordinate 

transportation and arrange childcare. Food insecurity and limited finances were also common 

challenges identified. Women were provided with information about food assistance programs     

 and inexpensive healthier food choices. 

The diagnosis of GDM increased stress and anxiety in women, especially in women of 

vulnerable populations and with limited resources. Identification of those challenges was 

paramount to improved therapy compliance. Several women were so overwhelmed after the 

GDM class that they came to the follow-up appointment without blood sugar reading and 

documentation in the food diary. Sample menus with the woman’s food preferences were 

developed in a food diary form. Women expressed relief and an improved ability to improve 

therapy compliance. Several women had difficulty fitting the recommended meals and snacks 

into their busy daily schedules. A recall of her schedule for a typical day was done and written 

down. The timing of meals, snacks, and blood sugar checks was developed with the woman’s 

input. 

Women were often not allowed to take the recommended meal and snack breaks to eat 

or check their blood sugars in their workplace. The work schedule was reviewed, and with the 

woman’s input, a schedule was developed, and recommendations for nutritional intake were 

suggested. Women who consumed their typical cultural foods had challenges reducing 

carbohydrate consumption and increasing protein intake. The patient recalled a typical daily 

diet. Women were then educated on which foods were classified as carbohydrates and portion 

sizes. For vegetarians, dietary recommendations for protein supplementation were made. 



 
MODES TO INCREASE POSTPARTUM SCREENING RATES FOR TYPE 2 DIABETES 58 

  
After these visits, women often expressed relief that incorporating the GDM self-care 

recommendations into their daily life was not as difficult as perceived. These visits increased 

the woman's understanding of essential nutrition and improved self-efficacy. On the other hand, 

a few women found that it was too difficult and overwhelming to adhere to the lifestyle 

recommendations. Due to an increased level of stress and anxiety, household instability, lack of 

finances, and violence in the home, for some, thinking about how to make these lifestyle 

changes and incorporate them into their daily schedule was too overwhelming. Identifying 

individual challenges and accommodations to recommended therapy positively impacted the PP 

screening rates and self-efficacy. 

Cues to action is the fifth construct and refer to triggers that prompt engagement in 

healthy behaviors (Mohebbi et al., 2019). These cues to action were presented visually, 

verbally, and in written form. First, visual cues were presented through the GDM webcam 

class with the PowerPoint presentation. The laminated flyers in the exam rooms and the 

educational PowerPoint slide also provided visual cues. Many pregnant women commented 

on seeing the PowerPoint slide in the patient education presentation and the flyers located in 

the exam rooms, which helped reinforce the need to complete the 2-hour GTT. Some women 

who were not pregnant reported that the flyers and PowerPoint slide provided them with a 

connection between GDM and the risk for T2DM. Women were scheduled for their PP GDM 

visit and 2-hour GTT after the GDM class, providing visual, verbal, and written cues. 

Second, commentary during the GDM class conducted by the PI and the RD/CDE and 

subsequent follow-up visits provided verbal cues. The verbal cues contributed to the increased 

screening rates and improved knowledge and self-efficacy. Informing women of their risk for 

T2DM in the GDM class and subsequent follow-up visits reinforced the importance of 

screening for T2DM in the PP period. 
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Third, written cues provided continued reinforcement of the importance of completing 

the 2-hour GTT. The written cues included the information in the GDM book, the laminated 

flyers, and the PowerPoint slide in the patient educational presentation. As evidenced in the 

significant improvement in PP GDM screening rates, the visual, verbal, and written cues 

effectively improved knowledge of healthy lifestyle behaviors, self-efficacy, and PP screening 

rates. 

Improving self-efficacy is paramount in promoting the desired behavior change and is 

the sixth construct. Self-efficacy refers to the perception of confidence in performing the 

behavior change (Mohebbi et al., 2019). The GDM class acknowledged that caring for and 

managing GDM is stressful and overwhelming. Women were encouraged to document 

nutritional consumption and blood sugar readings. Women were reassured that the follow-up 

visits would further identify knowledge deficits and barriers and provide further education. 

When knowledge increased and barriers were resolved, self-efficacy improved. Women were 

supported and encouraged to continue the learned healthy lifestyle behaviors during 

pregnancy and after giving birth. Women did express that with increased knowledge, the self-

care required for managing GDM became easier, thus confirming self-efficacy increased. 

Every step in improvement was acknowledged at each visit, which further increased self-

efficacy. The visual, verbal, and written cues significantly improved self-efficacy, as 

evidenced by the increased self-efficacy scores (see Figure 1). 

The literature supports that screening rates are low, and any intervention will increase 

rates, but these rates have remained suboptimal over the decades. Women in vulnerable 

populations have the highest risk of developing T2DM, but screening rates are even lower in 

these groups. Women of vulnerable populates are not adequately represented or studied. 

Several reasons for limited research on vulnerable populations may include narrow inclusion 
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criteria. Many studies are performed in large medical centers, not in rural areas with limited 

access to healthcare, transportation challenges, communication barriers, and household 

instability. 

Until the standardization of the guidelines occurs, confusion will remain among 

providers and patients alike regarding the testing method. Confusion remains regarding who 

should perform the 2-hour GTT and when the test should be performed. This confusion will 

continue to delay or prevent the screening for T2DM. Missing a screening will increase the 

cost and future complications of T2DM. 

The results of this project were consistent with the literature. The results supported the 

need for an alternate testing method for screening rates to identify those women with impaired 

fasting glucose, impaired glucose metabolism, and T2DM. The results of this project also 

sparked communication regarding alternate testing methods between the stakeholders. One 

such method mentioned was testing for T2DM on the second PP day before discharge from 

the hospital. This method would also increase the identification of impaired glucose 

metabolism and T2DM in women of vulnerable populations and those who will lose their 

healthcare coverage after giving birth. Screening on the second PP day could develop into 

another QI project shortly. As a result of this QI project, the stakeholders are discussing the 

possibility of another QI project to screen women on the second day PP before being 

discharged from the hospital. 

Since screening women for T2DM in the PP period can prevent 48,000 new cases of 

diabetes yearly (Dall et al., 2019), testing two days after giving birth with the 2-hour GTT 

would allow mothers to know of their risk or progression of impaired glucose metabolism 

before discharge from the hospital. This knowledge would provide another opportunity to 
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encourage timely future testing for T2DM. As such, the 2-hour GTT two days PP is a cost-

effective method for improving PP care and implementing PP interventions to reduce 

the future risk of T2DM. 

Conclusion 

Diabetes, pre-diabetes, and undiagnosed diabetes cost billions of dollars each year. 

GDM is predictive of T2DM development. Because women with GDM have an increased risk 

of developing T2DM in 3-6 years after giving birth, women need to be tested in the PP period 

with the 2-hour GTT to identify impaired glucose metabolism and prevent T2DM. The 

literature supports testing for T2DM in the PP period; however, the screening rates continue 

to remain low globally. 

Developing multiple reminder systems to educate women on their risk for developing 

T2DM, increase self-efficacy, increase healthy lifestyle behaviors, and increase screening 

rates for T2DM in the PP period is well supported in the literature.  This QI project's 

significant improvement in PP screening rates indicates that informing and educating women 

about their risk of developing T2DM and increasing self-efficacy improves screening rates. 

The literature further supports finding alternative testing methods to improve screening rates 

further and capture those women who may not return for PP testing. However, women 

continue to have many barriers preventing them from testing for T2DM, indicating there is 

still much work to be done to address the barriers women have to improve screening rates, 

especially in vulnerable populations. 
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Table 1 
 
Budget 
_____________________________________________________________________________________ 
Intervention   Development Time    Amount to Print Cost  Payor 

Flyer    12 hours     100   $45.00  PI 

Self-Efficacy for Diabetes  3 hours for      0   $0  PI 

Questionnaire  

PowerPoint Slide  10 hours     0   $0  ˗ 

2-hour Postpartum Order 1 hour      0   $0  - 

_____________________________________________________________________________________ 
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Table 2 

Paired Samples Statistics for the Self-Efficacy for Diabetes Test 

____________________________________________________________________________ 

 M N SD 

____________________________________________________________________________ 

  

Pre-Intervention Self-Efficacy Test 6.13 56 2.030  

 

Post-Intervention Self-Efficacy Test 7.76 56 1.534  

____________________________________________________________________________ 
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Table 3 

Paired Samples T-Test with the Self-Efficacy for Diabetes Test 

_________________________________________________________________________________ 

 M      SD t df    p 

_________________________________________________________________________________ 

Self-Efficacy Test -1.62 2.147    -5.679    55 .000 

_________________________________________________________________________________ 
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Table 4 
 
Intervention * Glucose Tolerance Test Cross-tabulation 
_____________________________________________________________________________ 

 Glucose Tolerance Test Total 

 Yes No 

_____________________________________________________________________________  

Intervention Pre-Intervention 7 79 86 

 Post-Intervention 34 95 129 

Total 41 174 215 

_____________________________________________________________________________ 
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Table 5 

Chi-Square Test for Glucose Tolerance Tests 

____________________________________________________________________________ 

     X 2 df    p 

____________________________________________________________________________ 

Pearson Chi-Square 11.096 1 .001 

___________________________________________________________________________ 

Note. 0 cells (.0%) have expected count less than 5. The minimum expected count is 16.40. 
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Figure 1 

 

The Mean Scores for the Self-Efficacy for Diabetes Test 

 

Note.  Bar graph illustrating the mean scores for the pre- and post-intervention for the self-efficacy for 
diabetes test 
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Figure 2 
 

Glucose Tolerance Test Numbers in the Pre- and Post-Intervention 
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Appendix A 

 
PRISMA Flow Diagram of Selection Process 
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Records Identified 
(n=1,725) 

Records After Duplicates 
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(n=976) 

Full-text Articles Excluded 
(n=765) 

Eligible Full-text Articles 
(n=211) 

Full-text Articles Excluded for Criteria 
(n=124) 

Studies Included for 
Synthesis 
(n= 87) 

Studies Further Excluded for Relevance 
(n=48) 

Studies Included for Synthesis 
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Appendix B 

Health Belief Concept Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Perception of risk 
(susceptibility) for DM2 
2. Knowledge of DM2 risks 
3. Perceived severity risk- 
DM2 sequalae & worsening 
health 

Perceived benefit from 
healthy behaviors to 
prevent DM2 outweighs 
costs of T2DM 

1. Knowledge of DM2 
prevention 
2. Belief that healthy 
behaviors reduce DM2 risk 
3. Belief in own ability to 
engage and maintain 
healthy behaviors 

Modifying Factors/Barriers- perception 
of risk, social support, culture, knowledge 
of DM2 risks, time, loss of insurance, 
focus on baby, transportation, fear of 
DM2, demographics, psychosocial 

Intent to perform 
and adopt healthy 
lifestyle 
behaviors 

Participation in 
healthy 
lifestyle 
behaviors 

Outcome- 
increased PP 
testing for 
T2DM 

Cues to action- information 
in GDM class, PowerPoint 
slide, flyers, SMS text 
appointment reminders, 2-
hour GTT scheduled with 
PP visit 

Self-efficacy- confidence, 
motivation, belief in 
engaging in and 
maintaining healthy 
lifestyle behaviors 
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Appendix C 

PowerPoint Educational Slide 
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Appendix D 

Educational Flyer 

 

 

 

 

 



 
MODES TO INCREASE POSTPARTUM SCREENING RATES FOR TYPE 2 DIABETES 81 

  
Appendix E 

Self-Efficacy for Diabetes Questionnaire 

Self-Efficacy for Diabetes We would like to know how confident you are in doing certain 
activities. For each of the following questions, please choose the number that corresponds to 
your confidence that you can do the tasks regularly at the present time. 

1. How confident do you feel that you can eat your meals every 4 to 5 hours every day, including 
breakfast every day?                                                                                                                      
not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 

2. How confident do you feel that you can follow your diet when you have to prepare or share 
food with other people who do not have diabetes?                                                                       
not at all confident   1 2 3 4 5 6 7 8 9 10   totally confident 

3. How confident do you feel that you can choose the appropriate foods to eat when you are 
hungry (for example, snacks)? 

not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 

4. How confident do you feel that you can exercise 15 to 30 minutes, 4 to 5 times a week? _not 
at all confident 1 2 3 4 5 6 7 8 9 10 confident totally confident 

5. How confident do you feel that you can do something to prevent your blood sugar level from 
dropping when you exercise?                                                                                                        
not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 

6. How confident do you feel that you know what to do when your blood sugar level goes higher 
or lower than it should be?                                                                                                            
not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 

7. How confident do you feel that you can judge when the changes in your illness mean you 
should visit the doctor?                                                                                                                     
not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 

8. How confident do you feel that you can control your diabetes so that it does not interfere with 
the things you want to do?                                                                                                             
not at all confident 1 2 3 4 5 6 7 8 9 10 totally confident 
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Appendix F 

Self-Efficacy for Diabetes Scoring Guide 

The score for each item is the number circled. If two consecutive numbers are circled, 

code the lower number (less self-efficacy). If the numbers are not consecutive, do not score the 
item. The score for the scale is the mean of the eight items. If more than two items are missing, 
do not score the scale. Higher number indicates higher self-efficacy. 

Characteristics 

Tested on 186 subjects with diabetes. . No. of items Observed Range Mean Standard Deviation 
Internal Consistency Reliability Test-Retest Reliability 8 1-10 6.87 1.76 .828 NA 

Source of Psychometric Data 

Stanford English Diabetes Self-Management study. Study reported in Lorig K, Ritter PL, Villa 
FJ, Armas J. Community-Based Peer-Led Diabetes Self-Management: A Randomized Trial. The 
Diabetes Educator 2009; Jul-Aug;35(4):641-51. 

Comments 

This 8-item scale was originally developed and tested in Spanish for the Diabetes Self-
Management study. For internet studies, we add radio buttons below each number. There is 
another way that we use to format these items, which takes up less space on a questionnaire, 
shown also in the PDF document. This scale is available in Spanish. 

References 

Unpublished. 

This scale is free to use without permission Self-Management Resource Center 711 Colorado 
Avenue Palo Alto CA 94303 (650) 242-8040 smrc@selfmanagementresource.com 
www.selfmanagementresource.com 
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