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Purpose: To understand the perspectives of people with type 2 diabetes (T2D) on safely reaching near normoglycemia, defined as 
a glycated hemoglobin A1c (HbA1c) value of <6%. HbA1c indicates the average blood sugar level over the past few months.
Patients and Methods: This cross-sectional online quantitative survey of people with T2D asked about the current impacts of T2D, 
the anticipated benefits of safely achieving near normoglycemia among participants with a current HbA1c ≥6%, or the actual benefits 
of safely achieving near normoglycemia among participants who had an HbA1c <6%. Participants reported on specific areas of 
psychological/emotional impact of T2D and the psychological/emotional benefits of achieving near normoglycemia.
Results: Participants (N = 1000; United States = 500 and United Kingdom = 500) were 53.1% male and had a mean age of 62.9 years 
(SD = 13.3). The majority reported that the current HbA1c ≥6% (81.2%) and 49.2% had been diagnosed more than 10 years ago. The 
vast majority of participants (>90%) indicated that achieving near normoglycemia was meaningful, with 95% of the participants 
indicating that achieving near normoglycemia would be of somewhat or extreme importance to them. In total, 93.8% of participants 
with a current HbA1c ≥6% and 80.3% of those with a current HbA1c <6% anticipated/reported having experienced improvements as 
a result of achieving near normoglycemia. Among those who experienced or anticipated positive psychological/emotional impacts (n = 
247), the most commonly reported impacts included less worry about future diabetes-related complications (79.8%), feeling in control 
over one’s life (72.9%), and overall health-related quality of life (59.9%).
Conclusion: Achieving near normoglycemia is both meaningful and important to the majority of people with T2D, including both 
those who have and those who have not experienced reaching near normoglycemia. A wide range of specific impacts, including 
psychological/emotional concepts, are experienced by people with T2D, many of which may be improved through achieving near 
normoglycemia.
Keywords: burden of disease, emotional impact, patient perspective, psychological impact, quality of life

Introduction
Diabetes is a serious chronic condition, affecting approximately 7% of the United Kingdom (UK) population1 and 10% 
of the United States (US) population, and 90% to 95% of cases are type 2 diabetes (T2D).2 T2D is typically diagnosed by 
testing glycated hemoglobin A1c (HbA1c), which indicates the average blood sugar level over the past few months; 
HbA1c levels of less than 5.7% are normal, 5.7% to 6.4% reflects prediabetes, and 6.5% or greater indicates T2D.2,3

Despite the breadth of available treatments, people with T2D struggle with glycemic management, with nearly half of 
those with T2D having an HbA1c value of 7.0% or higher, in addition to having a variety of unmet needs while 
experiencing a wide range of impacts.4–6 Previous research has found that poor glycemic management among people 
with T2D is associated with feelings of self-blame, poor psychological well-being, and diabetes-related worries.7,8 

A recent qualitative concept elicitation study was conducted to understand and document what achieving near normo-
glycemia (HbA1c levels near 5.7% or those observed among individuals without T2D) would mean to people with T2D. 
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This study demonstrated that people on currently available treatments for T2D have a high disease burden and a broad 
range of unmet needs and that a treatment that safely achieves near normoglycemia would be a paradigm shift for many 
people with T2D and a highly valued option with many anticipated benefits. Many participants indicated that achieving 
near normoglycemia would substantially change their lives in terms of both their physical and psychological/emotional 
health.5 Emergent treatment options for T2D, such as the weekly GIP/GLP-1 receptor agonist tirzepatide, may make 
safely reaching near normoglycemia achievable for many people with T2D.9–13

The current cross-sectional survey study aimed to build on the prior qualitative study to quantify patients’ perspec-
tives on how their lives would be, or had been, impacted by achieving near normoglycemia and what humanistic gains 
they expect to experience from safely lowering their HbA1c level. Additionally, this study was conducted to better 
understand the potential value of safely achieving near normoglycemia from the patient perspective. Achieving near 
normoglycemia is a relatively new concept among patients with T2D that has not been studied beyond the previously 
mentioned qualitative work. This information may be helpful to the wider scientific community, particularly physicians, 
who may not be aware of patients’ perspectives or the specific humanistic benefits of safely achieving near 
normoglycemia.

Materials and Methods
Overall Design and Sample
This was a cross-sectional study conducted among 1010 people with T2D in the US and UK, including 505 participants 
from the US and 505 participants from the UK. Participants completed a web-based survey that elicited perspectives on 
safely achieving near normoglycemia. The study consisted of two phases: a qualitative phase and a quantitative phase. In 
the first phase of this study, 10 participants took part in qualitative pilot interviews to ensure the clarity and under-
standability of the web survey for the quantitative phase. The subsequent quantitative phase began with a quantitative 
pilot (ie, a soft launch of the survey) to confirm the functionality of the web survey, and the main quantitative data 
collection was subsequently implemented.

Participants were residents of the US or the UK, were at least 18 years old, reported that they had been diagnosed 
with T2D by a medical doctor, and knew of their current HbA1c level (taken within the past 6 months). Individuals were 
excluded from the study if they had type 1 diabetes or gestational diabetes, or if they were employed in the 
pharmaceutical industry or in a position with a direct role in treating people with diabetes. In the qualitative pilot, 
individuals were also excluded if they had a cognitive disability, visual impairment, or hearing difficulty.

Invitations to participate were sent out to online patient panels via email and advertisements accessible only to 
panelists. Participants completed a series of online screening questions based on the inclusion/exclusion criteria to 
confirm eligibility. Eligible participants provided electronic informed consent before data collection commenced. All 
participants were recruited from March through June 2021. Participants were remunerated for their participation.

Survey
The web-based survey used in the current study was informed by a prior qualitative concept elicitation study5 on 
achieving near normoglycemia. This prior study included 50 patients from the US and the UK and used open-ended 
interview questions to explore the impacts and relevant outcomes associated with HbA1c among people with T2D. The 
interviews explored patients’ treatment journey, perceptions of their future with T2D, and the value of achieving 
normoglycemia through presentation of two vignettes. The study specifically focused on anticipated changes relevant 
to and associated with reduced HbA1c and was designed to ensure that the survey in the current study comprehensively 
included all relevant impacts. All questions were multiple choice, and the response options were reflective of the most 
commonly endorsed themes from the prior qualitative concept elicitation study. The questionnaires administered in the 
US and the UK were identical except for parts of the sociodemographic and clinical form where country-specific 
adjustments were made (eg, spelling and units for reporting demographic and clinical information such as income ranges, 
height, and weight). Additionally, HbA1c was reported only as a percent for US participants, but as a percent and as 
mmol/mol for UK participants.
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The survey began with general questions about participants’ experiences with diabetes. Next, participants were asked 
about the ways in which T2D currently impacted their lives and which of these impacts were most important. Among those for 
whom it was relevant, participants were probed on which impacts of T2D affected them emotionally or psychologically.

The next section of the survey provided participants with an overview of what HbA1c is and what levels of HbA1c 
are associated with diabetes, prediabetes, and individuals without T2D. For the purposes of this survey, near normogly-
cemia was defined as HbA1c <6%. Participants were asked to imagine a medication that could safely lower their HbA1c 
to <6% (ie, near normoglycemia) and how it would impact their lives. Participants were probed on how they thought 
these impacts would affect them emotionally/psychologically. For participants who had already achieved near normo-
glycemia (ie, reported their most recent HbA1c as <6%), the questions in this section were worded to ask them to report 
on how they were actually impacted when they lowered their HbA1c to near normoglycemia. Finally, participants 
completed a brief questionnaire on sociodemographic and clinical characteristics.

Pilot Study
A small qualitative pilot testing study was conducted in which five participants with T2D each from the US and the UK 
completed a virtual web-assisted interview. During the virtual pilot interviews, participants shared their screen and 
completed the full survey. The interviewer probed participants carefully during the interview to assess whether they 
understood the survey instructions and questions. Additionally, interviewers queried participants on the clarity, relevance, 
and completeness of the response options to the survey questions. Following the qualitative pilot, the response options 
were updated to reflect the findings from the qualitative pilot interviews. The data collected from these 10 qualitative 
pilot participants were not included in the final quantitative analysis.

The web survey was then quantitatively pilot tested in the first 93 participants (53 in the US and 40 in the UK). 
During the quantitative pilot, participants were permitted to enter free-text response options if they felt that a response 
option was missing from a multiple-choice question; this information was used to update the survey and ensure that all 
relevant response options were included for the main phase of data collection. Because no significant changes were made 
to the survey during the quantitative pilot phase, the data collected from these 93 pilot participants were combined with 
those collected during the main survey administration and included in the final analysis. All multiple-choice questions in 
the final survey were closed (ie, no free-text responses were permitted).

Statistical Analyses
Descriptive statistics (eg, mean, median, standard deviation [SD], range for continuous variables, frequency and 
percentages for categorical variables, and 95% confidence intervals for the main outcomes) were used to summarize 
participants’ survey responses as well as characterize the sample in terms of sociodemographic and clinical character-
istics. For all endpoints, the numbers for missing data are reported.

The results were weighted by age group and gender to match the population, based on recent Centers for Disease 
Control and Prevention data for the T2D population.6 The weighting was applied iteratively for these two characteristics 
(ie, gender and age) until the distribution of participants was aligned with the distribution reported in the T2D population. 
For example, the weights were calculated as the proportion of males in the T2D population divided by the proportion of 
males in the sample and the same formula was used to calculate weights for females and age categories. The weights 
were applied to one characteristic at a time, so first gender and then age. Then, the marginal totals in each category were 
compared to the T2D population and the weights were iteratively applied until the marginal totals were aligned with the 
distribution observed in the T2D population. The weighted and unweighted characteristics of the sample are presented in 
Tables 1 and 2; however, the weighted data are the focus of this manuscript.

Results
Sample
The unweighted and weighted (balanced in terms of age group and gender) sociodemographic and clinical characteristics 
of the study sample (N = 1000) are presented in in Tables 1 and 2; all subsequent text descriptions of the results 
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summarize the weighted results. The mean age of the sample was 62.9 years (SD = 13.3). The majority of the sample was 
male (n = 531, 53.1%), was retired (n = 541, 54.1%), and 49.9% had a college/university or postgraduate degree 
(n = 499).

The mean participant body mass index (BMI) was 31.1 (SD = 6.95). The majority (n = 610, 61.0%) had an HbA1c of 
6.00% to 7.99% (42–63 mmol/mol). Most participants currently saw a primary care provider or general practitioner (n = 
681, 68.1%) for T2D treatment, and 49.2% (n = 492) had been diagnosed with T2D more than 10 years ago.

A large proportion were treating their T2D with diet and exercise (n = 715, 71.5%) and were currently taking an oral 
T2D medication (n = 804, 80.4%). Some participants reported experiencing severe hypoglycemia that required the help 
of another person in the past year (n = 101, 10.1%). Over half of the participants reported experiencing no T2D-related 
complications (n = 577, 57.7%). The majority of the participants reported their overall health as either “good” (n = 384, 
38.4%) or “fair” (n = 316, 31.6%).

Perspectives on Achieving Near Normoglycemia
Participants were asked whether safely achieving near normoglycemia would be meaningful and important. The vast 
majority (n = 919, 91.9%) of participants indicated that achieving near normoglycemia was meaningful; in addition, 
95.0% (n = 950) of participants indicated that achieving near normoglycemia would be of either somewhat or extreme 

Table 1 Sample Sociodemographic Characteristics

Characteristic Unweighted Overall  
(N = 1000)

Weighted Overall  
(N = 1000)

Age (years; mean (SD) [min; max]) 65.1 (12.37) [18;91] 62.9 (13.29) [18;91]

Gender (male) 713 (71.3%) 531 (53.1%)

Employment statusa

Employed, full-time 212 (21.2%) 234 (23.4%)

Retired 609 (60.9%) 541 (54.1%)

Other 179 (17.9%) 226 (22.6%)

Highest education attainment

Less than high school [US]/no formal qualifications 

[UK]

25 (2.5%) 23 (2.3%)

Secondary/high school/GED [US]/ GCSE/“O” levels or 

equivalent [UK]

164 (16.4%) 183 (18.3%)

Associate degree, technical, or trade school [US]/ “A” 

levels or equivalent/vocational/work-based 

qualifications [UK]

280 (28.0) 295 (29.5%)

College/university degree (eg, BA, BS, BSc)/ 

postgraduate degree (eg, MA, MBA, PhD, MD, PGCE)

531 (53.1%) 499 (49.9%)

Currently living alone 237 (23.7%) 245 (24.5%)

Family responsibilities include caring for children 123 (12.3%) 152 (15.2%)

Family responsibilities include caring for adult family 
members

108 (10.8%) 127 (12.7%)

Notes: Percentages are based on the total for the respective column. aNot mutually exclusive. 
Abbreviations: BA, Bachelor of Arts; BS, Bachelor of Science; MA, Master of Arts; Max, maximum; MBA, Master of Business 
Administration; Min, minimum; MD, Doctor of Medicine; PGCE, Postgraduate Certificate of Education; PhD, Doctor of Philosophy; 
SD, standard deviation; UK, United Kingdom; US, United States.
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Table 2 Sample Self-Reported Clinical Characteristics

Characteristic Unweighted Overall  
(N = 1000)

Weighted Overalla  

(N = 1000)

BMIb (kg/m2), mean (SD) [min; max] 30.7 (6.54) [18;59] 31.1 (6.95) [18;59]

Current HbA1c level

<6%(<41 mmol/mol) 179 (17.9%) 188 (18.8%)

≥6%(≥ 42 mmol/mol) 821 (82.1%) 811 (81.1%)

Time since diagnosis

6–12 months ago 12 (1.2%) 14 (1.4%)

1–5 years ago 224 (22.4%) 267 (26.7%)

6–10 years ago 235 (23.5%) 227 (22.7%)

More than 10 years ago 529 (52.9%) 492 (49.2%)

Who currently treats your diabetes

General practitioner 835 (83.5%) 681 (68.1%)

Endocrinologist 58 (5.8%) 95 (9.5%)

Diabetologist (response option available to UK 

participants only)

34 (3.4%) 55 (5.5%)

Nurse 29 (2.9%) 150 (15.0%)

Other 44 (4.4%) 17 (1.7%)

Type of diabetes treatmentc

Diet and exercise 728 (72.8%) 715 (71.5%)

Oral/tablets 813 (81.3%) 804 (80.4%)

Non-insulin injections 127 (12.7%) 127 (12.7%)

Insulin 232 (23.2%) 232 (23.2%)

Experienced severe hypoglycemia in the past year that 

required someone to help

93 (9.3%) 101 (10.1%)

Diabetes complicationsc

Kidney complications 90 (9.0%) 93 (9.3%)

Eye complications 130 (13.0%) 137 (13.7%)

Cardiovascular complications (eg, heart attack or 

stroke)

77 (7.7%) 77 (7.7%)

Foot complications (eg, non-healing wounds, diabetic 

foot ulcer, or amputation)

79 (7.9%) 85 (8.5%)

Nerve complications (eg, numbness or pain in the feet 

or hands)

270 (27.0%) 256 (25.6%)

Other 14 (1.4%) 11 (1.1%)

None 575 (57.5%) 577 (57.7%)

(Continued)
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importance to them. Participants who had currently had an HbA1c <6% tended to report that their experience with 
achieving near normoglycemia was more important than what those with an HbA1c ≥6% anticipated (Figure 1).

When asked how achieving near normoglycemia would positively impact them, 93.8% of participants with 
a current HbA1c ≥6% anticipated improvements in at least one area, and 80.3% of those with a current HbA1c 
<6% reported having experienced improvements in at least one area. Participants were asked which specific benefits 
would be, or were, associated with achieving near normoglycemia. Among those with a current HbA1c ≥6%, the 
most commonly anticipated impacts of achieving near normoglycemia were diet (n = 405, 49.9%), medical 
complications/health (n = 359, 44.2%), weight changes or control (n = 356, 43.9%), monitoring of glucose levels 
(n = 315, 38.7%), and general inconvenience (n = 292, 35.9%; Figure 2). Among those with a current HbA1c <6%, 
the most commonly experienced impacts of achieving near normoglycemia were diet (n = 66, 35.3%), weight changes 
or control (n = 52, 27.5%), monitoring of glucose levels (n = 48, 25.8%), psychological or emotional impacts (n = 45, 
23.8%), and daily activities (n = 43, 22.9%). The anticipated and experienced impacts between those who had and 
those who had not achieved near normoglycemia were most closely aligned for daily activities and psychological/ 
emotional domains.

As the nature and frequency of the psychological and emotional benefits of near normoglycemia are less well 
understood, participants were asked to report what specific psychological and emotional impacts they anticipated or had 

Table 2 (Continued). 

Characteristic Unweighted Overall  
(N = 1000)

Weighted Overalla  

(N = 1000)

Overall health

Excellent 17 (1.7%) 16 (1.6%)

Very good 202 (20.2%) 194 (19.4%)

Good 395 (39.5%) 384 (38.4%)

Fair 302 (30.2%) 316 (31.6%)

Poor 84 (8.4%) 91 (9.1%)

Notes: Percentages are based on the total for the respective column. aFor some categories the weighted results do not sum to 1000 or 
100% due to the applied weighting and rounding. bThe standard calculation formula: [weight in kilograms/(height in meters x height in 
meters)] was used to calculate BMI. cNot mutually exclusive. 
Abbreviations: BMI, body mass index; HbA1c, glycated hemoglobin A1c; Max, maximum; Min, minimum; SD, standard deviation; UK, 
United Kingdom; US, United States.

Figure 1 How meaningful and important is achieving near normoglycemia? (by current HbA1c). 
Note: All figures present weighted results. 
Abbreviation: HbA1c, glycated hemoglobin A1C.
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experienced. Among those who experienced or anticipated positive psychological/emotional impacts (n = 247, 24.7%), 
the most commonly reported impacts included less worry about future diabetes-related complications (n = 197, 79.8%), 
feeling in control over one’s life (n = 180, 72.9%), and overall health-related quality of life (n = 148, 59.9%; Figure 3).

Figure 3 Anticipated/experienced positive psychological or emotional impacts of near normoglycemia (N = 247). 
Note: All figures present weighted results.

Figure 2 Perceived benefits of achieving near normoglycemia by current HbA1c. 
Note: All figures present weighted results. 
Abbreviation: HbA1c, glycated hemoglobin A1C.
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Discussion
Overall, safely achieving near normoglycemia (defined in this study as HbA1c <6%) is both meaningful and important to 
the vast majority (>90%) of people with T2D. This was true both for those who currently have and those who were not 
currently at near normoglycemia.

Diabetes impacts people with T2D in many ways, even those who were diagnosed less recently. Specifically, 
participants reported being most impacted with respect to diet, weight changes or control, monitoring glucose levels, 
medical complications, and general inconvenience (eg, planning: meals, travel, medications, etc.). Additionally, a wide 
range of specific psychological/emotional impacts are experienced by people with T2D, including maintaining diet and 
exercise discipline, worrying about future diabetes-related complications, feeling depressed, and dealing with medica-
tions. Many of these impacts may be improved by achieving near normoglycemia.

Those with a current HbA1c ≥6% anticipated that near normoglycemia would have a positive effect on all five of the most 
commonly reported impacts of T2D: diet, medical complications/health, weight changes or control, monitoring of glucose 
levels, and general inconvenience. Those who had achieved near normoglycemia (ie, current HbA1c <6%) most commonly 
reported positive impacts with respect to three of these: diet, weight changes or control, and monitoring of glucose levels. 
However, they also noted positive impacts on their psychological or emotional wellbeing and daily activities.

For most of the impact areas, the proportion of patients who anticipated benefits was notably greater than the 
proportion of patients who had experienced near normoglycemia. However, two exceptions to this pattern were impacts 
on psychological/emotional and daily activities, where anticipated and experienced benefits were similar between those 
who had and those who had not achieved near normoglycemia. Interestingly, the disparities between the experienced and 
anticipated benefits of achieving near normoglycemia highlight the potentially more immediate and tangible benefits of 
near normoglycemia (eg, improvements in daily activities and psychological/emotional domains) in contrast to the 
potentially longer-term benefits such as improvements in health/reductions in medical complications and weight changes. 
This discrepancy may also indicate that patients may not realize the full extent of the psychological/emotional and daily 
activities impacts until they experience some relief from them by achieving near normoglycemia. Many patients with 
T2D have been living and coping with this chronic condition for a long time. These patients may have unconsciously 
adapted to the impacts of dealing with the condition in ways that they do not recognize until they experience noticeable 
improvements in their health status, and at that point, they may realize the extent of these burdens in hindsight.

The findings of this study may be useful to clinicians who treat people with T2D using motivational interview 
approaches. This study highlights the specific benefits of low HbA1c that matter most to patients, and this information 
might help focus discussions between clinicians and their patients with T2D.

Future research may be useful to explore the nature of the psychological/emotional transition that people with T2D 
experience as they achieve near normoglycemia. This could be explored through a longitudinal research design that 
allows for the timing and specific experiences of each individual to be characterized more precisely.

The results of the current study should be interpreted while considering the following limitations. First, all data, 
including clinical and sociodemographic data, were self-reported. Second, participants in this study were mostly retired, 
an HbA1c between 6.00% and 7.99%, and half had been diagnosed with diabetes for 10 years or longer. The findings 
may not be generalizable to all people with T2D, for example, patients who are younger, who have less well-controlled 
HbA1c, and who were diagnosed more recently. Third, all questions were close ended, so no additional data were 
collected regarding participants’ perspectives when selecting “other.” However, the response options included in the 
multiple-choice survey questions were informed by a prior qualitative concept elicitation study.5 Furthermore, the survey 
was qualitatively and quantitatively pilot tested. During pilot testing, additional data were collected about participants’ 
perspectives when selecting “other”, and after pilot testing, the survey response options were revised to include any 
newly arising responses.

Conclusion
Although studies examining patients’ perspectives on how diabetes impacts their daily activities and how it impacts them 
psychologically/emotionally were found in the literature, this is the first-known study to quantify the anticipated and 
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experienced impacts of achieving near normoglycemia directly from the perspective of people with T2D. The results of 
the present study highlight the potential value of achieving near normoglycemia in people with T2D, from both the 
perspectives of those who have achieved near normoglycemia and those who have not. The findings of this study imply 
that achieving near normoglycemia is likely both meaningful and important to the vast majority of people with T2D. The 
potential benefits of achieving these blood glucose targets encompass both immediate and longer-term impacts and have 
the potential to meaningfully improve the lives of people with T2D.

Abbreviations
BMI, body mass index; HbA1c, glycated hemoglobin A1c; T2D, type 2 diabetes; UK, United Kingdom; US, United 
States.
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