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Abstract

Introduction: The purpose of this study is to examine self-reported diagnosis of type 1 and type 2 diabetes and lifestyle change
among uninsured primary care patients utilizing a free clinic.

Methods: Free clinic patients participated in a self-administered survey in May and June 2016. Patients with the following self-
reported diagnoses were analyzed: type 2 diabetes only (n ¼ 84), and type 1 diabetes only or both (n ¼ 43).

Results: Participants who reported having type 2 diabetes only and/or were patients of the diabetes clinic were less likely to have
modified diet and/or physical activity to manage diabetes compared to those with type 1 diabetes and/or those who were not
patients of the diabetes clinic. Participants with hypertension were more likely to have changed diet and/or physical activity
compared to those without hypertension.

Conclusion: Uninsured primary care patients may not know whether they have type 1 or type 2 diabetes. This is problematic as
type 1 and type 2 diabetes require different prevention and self-management strategies. Future studies should examine the impact
of misunderstanding the 2 types of diabetes on health behaviors and outcomes and explore the context of the misunderstanding.
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Introduction

Diabetes affects 9.3% of the US population, with rates that

continue to increase.1 In addition, another 8.1 million individ-

uals in the United States have undiagnosed diabetes.1

Diabetes is associated with other health conditions such as

high blood pressure, heart disease, stroke, blindness, and

kidney disease.1 Because of the high prevalence and its

impact on health, diabetes continues to be a public health

concern in the United States.

Among adults with diabetes, type 1 diabetes accounts for

only 5% of the diagnoses.1 Overweight/obesity and physical

inactivity are major risk factors for type 2 diabetes.2 Thus,

healthy diet and physical activity are vital in preventing and

controlling type 2 diabetes.2 Although healthy diet and physical

activity are important in the well-being and cardiovascular

disease prevention for not only type 2 but also type 1 patients,3

these may not be necessarily related to the prevention of type 1

diabetes.4 In addition, unlike patients with type 2 diabetes,

patients with type 1 diabetes are insulin dependent.3 In diag-

nosing and treating patients, differentiating between type 1 and

type 2 is critical because prevention and control strategies are

different for type 1 and type 2 diabetes. Low health literacy and

confusion surrounding a diagnosis can lead to future medical

problems for a patient.5 Thus, confusion or lack of education

among patients with, or at risk for, either type of diabetes may

lead to future medical problems and an inability to manage the

disease. Having an accurate understanding of a diagnosis, pre-

vention strategies, and self-care procedures could improve

future health outcomes and disease management for diabetic

patients and individuals at risk for diabetes.
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Despite the importance of the accurate understanding of

2 types of diabetes, little is known about self-reported diagnosis

of type 1 and type 2 diabetes and its impact on diabetes self-

care among uninsured primary care patients. Underserved indi-

viduals are disproportionately affected by diabetes, making the

disease an especially prevalent issue for this population.6

Minority groups have a higher prevalence of diabetes than

non-Hispanic whites.1 Although self-care (eg, diet, physical

activity, medication adherent) is important to control diabetes,

low-income patients with diabetes often have difficulties with

self-care because they may have food insecurity,7 barriers to

physical activity,8 and low health literacy.5 Uninsured low-

income patients may be particularly vulnerable to this as lower

levels of health literacy are seen among this population.5 In

addition to lower levels of health literacy, low-income patients

need to wait at safety-net clinics due to provider shortages in

low-income communities; this can lead to longer waiting

period before seeing providers.9 Because of lower levels of

health literacy and inconsistency in receiving medical atten-

tion, it can result in confusion with regard to the diagnosis of

type 1 and type 2 diabetes.

The purpose of this study is to examine self-reported diag-

nosis of type 1 and type 2 diagnoses and lifestyle change among

uninsured diabetic primary care patients utilizing a free clinic.

Lifestyle change was included in this study due to its impor-

tance in preventing and controlling type 2 diabetes.10 Due to

the lack of research focusing on the topic of diabetes self-

reporting among free clinic patients, this study has the potential

for vital literature contribution.

Methods

Setting

The current community-based research project was conducted

at a free clinic, which provides free primary care services for

uninsured individuals who live below 150% of the federal pov-

erty level and do not have access to any health insurance. The

clinic has 6 full-time paid personnel and over 300 volunteers,

has been in operation since 2005, has no affiliation with reli-

gious organizations, is funded by nongovernmental grants and

donations, and is open 5 days a week. The total number of

patient visits was 15 229 in 2014. Type 2 diabetes is one of

the target health problems at the clinic. The clinic provides

health education programs for type 2 diabetes patients.

Data Collection

This study was approved by the institutional review board of

the University. The data were collected in the free clinic wait-

ing room in June and May 2016. All survey materials were

available in English and Spanish language.

Sample

The inclusion criteria of a convenience sample of participants

were age 18 years and older, were able to speak and read

English or Spanish, and were the patients of the clinic. From

a free clinic, patients aged 18 or older (N¼ 584) participated in

a self-administered survey in May and June 2016. Among the

584 participants, the self-reported diabetes prevalence was as

follows: type 2 diabetes only (n ¼ 84, 14.4%), type 1 diabetes

only (n ¼ 22, 3.8%), type 1 and type 2 diabetes (n¼ 21, 3.6%),

and no diabetes (n ¼ 457, 78.3%). This study compared

2 diabetes groups based on their self-reported diagnosis: parti-

cipants with type 2 diabetes only (n¼ 84) and participants with

type 1 diabetes only or type 1 and type 2 diabetes (n¼ 43). The

survey participants who reported not to have diabetes were not

included for data analysis because the outcome variable, life-

style change due to diabetes, was not applicable for nondia-

betes survey participants.

Measures

Diabetes-related questions. Participants were asked the following

questions related to diabetes (yes or no). “Have you been a

patient of a diabetes clinic of the clinic?” “Have you been told

you have diabetes (type 2) by your doctor or provider?” “Have

you been told you have diabetes (type 1) by your doctor or

provider?” and “Do you have high blood pressure?” Partici-

pants were also asked whether they have taken steps to change

their diet and/or physical activity to manage diabetes (yes or

no). The questions were developed based on the input from the

clinic staff who are familiar with the diabetes clinic.

Sociodemographic characteristics. The following sociodemo-

graphic characteristics were asked in the survey: age, sex,

nativity (US born or not), race/ethnicity, marital status, educa-

tional attainment, employment status, and whether being a

patient of the clinic for 2 years or longer.

Statistical Analysis

Data were analyzed using SPSS version 22. Independent sam-

ple t tests (for a continuous variable) and w2 tests (for catego-

rical variables) were used to compare the 2 groups: participants

with type 2 diabetes only (based on their perceptions) and those

with type 1 and type 2 diabetes, or with type 1 diabetes only

(based on their perceptions). Logistic regression was per-

formed to predict whether a participant has taken steps to

change their diet and/or physical activity to manage diabetes.

Results

Table 1 summarizes the characteristics of participants (N ¼
127). Although nearly half of the non-Hispanic participants

reported they had type 1 diabetes (n ¼ 23, 45.1%), less than

30% of the Hispanic participants (n ¼ 20, 26.3%) indicated

they had type 1 diabetes (P < .05). Table 2 presents the pre-

dictors of the management of diabetes (whether participants

changed their diet and/or physical activity to manage diabetes).

The following factors were found to have reduced the likeli-

hood of changing diet and/or physical activity to manage dia-

betes: female, type 2 diabetes only, and a patient of the diabetes
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clinic. Having hypertension increased the likelihood of chang-

ing diet and/or physical activity to manage diabetes.

Discussion

This study examined self-reported diagnosis of type 1 and type

2 diabetes and lifestyle change among uninsured primary care

patients utilizing a free clinic. There are 3 main findings. First,

uninsured primary care patients may not know whether they

have type 1 or type 2 diabetes. Second, participants who

reported having type 2 diabetes only (based on perceptions)

and/or were patients of the diabetes clinic had a low likelihood

of modifying diet and/or physical activity to manage diabetes.

This is in comparison with those with type 1 diabetes (based on

perception) and or those who were not patients of the diabetes

clinic. Third, participants with hypertension were more likely

to have changed diet and/or physical activity compared to those

without hypertension.

The percentage of participants who reported type 1 diabetes

looks too high in comparison with the national average and

clinic records. In all, 95% of patients with diabetes nationwide

have type 2 diabetes,1 and the clinic has only several type 1

diabetic patients. Low health literacy may be one reason as to

why so many patients self-identified as type 1 diabetics.

Among free clinic patients, higher levels of health literacy are

associated with better physical health.11 Another study on

female free clinic patients suggests that female free clinic

patients who have higher levels of health literacy are more

likely to have lower levels of negative perceptions of breast

cancer and treatment.12 Further research is necessary to

Table 1. Sociodemographic Characteristics of Participants and Descriptive Statistics.a

Frequency (%)
Total,

N ¼ 127
Self-Reported Type 2 Diabetes

Only, n ¼ 84
Self-Reported Type 1 Diabetes Only/Type 1 and

Type 2 Diabetes, n ¼ 43 P Valueb

Female 76 (59.8) 50 (59.5) 26 (60.5) NS
Race/ethnicity
White 22 (17.3) 15 (17.9) 7 (16.3) NS
Hispanic/Latino/Latina 76 (59.8) 56 (66.7) 20 (46.5) <.05
Asian or Pacific Islander 23 (18.1) 9 (10.7) 14 (32.6) <.01

Some college or higher 44 (34.6) 26 (31.0) 18 (41.9) NS
Currently employed 46 (36.2) 27 (32.1) 19 (44.2) NS
Currently married 65 (51.2) 42 (50.0) 23 (53.5) NS
US born 24 (18.9) 16 (19.0) 8 (18.6) NS
Patient of the clinic—2 years

or longer
85 (66.9) 56 (66.7) 29 (67.4) NS

Age, mean (SD) 53.48 (9.12) 53.88 (9.10) 52.70 (9.21) NS 0.64

Abbreviations: NS, not significant; SD, standard deviation.
aNumber (%) or mean (SD).
bP value denotes significance from Pearson w2 tests between categorical variables (for cell size �5 only), and independent sample t tests test for continuous
variables comparing participants with type 2 diabetes only and those with type 1 diabetes only/type 1 and type 2 diabetes.

Table 2. Predictors of Having Changed Diet and/or Physical Activity to Manage Diabetes.a

B SE Wald Sig Odds Ratio Lower Upper

Age �0.02 0.04 0.31 NS 0.98 0.92 1.05
US born �0.97 0.97 0.99 NS 0.38 0.06 2.54
Hispanic �1.09 0.65 2.81 NS 0.34 0.09 1.20
Married 0.04 0.60 0.01 NS 1.04 0.32 3.39
Female �1.35 0.62 4.72 <.05 0.26 0.08 0.88
Some college or higher �0.56 0.64 0.01 NS 0.94 0.27 3.28
Employed 0.95 0.62 2.35 NS 2.58 0.77 8.63
Clinic patient 2þ years 0.79 0.69 1.28 N.S. 2.19 0.56 8.52
Self-reported type 2 diabetes only �1.78 0.60 8.63 <.01 0.17 0.05 0.55
Diabetes clinic patient �1.38 0.64 4.59 <.05 0.25 0.07 0.89
High blood pressure 1.20 0.57 4.48 <.05 3.32 1.09 10.07
constant 4.43 2.19 4.08 <.05 83.80
Model fit
�2 log likelihood 88.45
Nagelkerke w2 0.33

Abbreviations: NS, not significant; SE, standard error; Sig, significance.
aLogistic regression.
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determine self-reported diagnoses of the 2 types of diabetes,

including the relationship between health literacy and diabetes-

related health behaviors.

The results on lifestyle change based on the regression anal-

ysis indicate that patients with type 2 diabetes only (based on

perception) and/or patients of the diabetes clinic are not con-

trolling their diabetes properly even if they receive comprehen-

sive education on diabetes management. Free clinic patients

expressed that they knew the importance of healthy diet and

physical activity but had difficulties in changing their beha-

viors.13 More empathies on behavioral changes would be nec-

essary to improve their lifestyle.13 The question of why patients

with type 1 diabetes (based on perception) were more likely to

change diet and/or physical activity than those with type 2

diabetes only (based on perception) still remains. Future qua-

litative studies may help to explore the context of misunder-

standing the 2 types of diabetes and its impact on health

behaviors and outcomes.

Participants who reported that they had hypertension were

more likely to have changed diet and/or physical activity to

manage diabetes compared to those who did not have hyperten-

sion. The combination of both hypertension and a diabetes

diagnosis can lead to increased mortality and risk for macro-

vascular events, in comparison with either diagnosis alone.14

The medical severity of the 2 conditions combined may be

1 reason that patients with both conditions are more prone to

behavior change. Another reason may be due to the pressure

from a medical provider after receiving both diagnoses. A dia-

betes diagnosis in addition to a hypertension diagnosis can act

as a catalyzing factor for an individual to begin exercising.15

Furthermore, patients with both diagnoses may check their

blood glucose and feel inclined to check their blood pressure

or reversed.

There are limitations in this study. This study was cross-

sectional and did not determine causal relations among

variables. Because the participants filled out the survey anon-

ymously, there was no way to check the accuracy of their

perceptions of having type 1 diabetes, type 2 diabetes, and/or

hypertension. This study used a self-administered paper survey

in English or Spanish and thus did not include patients who are

not fluent in either English or Spanish language. As this is a

pilot study, this article is not necessarily robust enough to

generate any valid conclusions. Further research should be

conducted to provide validity to the study results. However,

these results are efficacious in creating a dialogue about dia-

betes diagnosis clarity, in order to improve patients’ diabetes

prevention and management strategies.

Conclusion

Uninsured primary care patients may not know whether they

have type 1 or type 2 diabetes. This is a significant public

health issue because type 1 and type 2 diabetes require different

prevention and self-management strategies. In addition,

patients who self-identify type 2 diabetes and/or who receive

diabetes-focused care are not necessarily willing to change

their diet and/or physical activity to manage diabetes. Interest-

ingly, patients with hypertension are more likely to change

their lifestyle to manage diabetes than those without hyperten-

sion. This appears to be rational behavior and not a concern. It

is a concern that patients in the diabetic clinic were less likely

to change behavior. One reason for this lack of behavior change

may be due to the fact that patients in the diabetes clinic are

more complex or noncompliant. This can only be surmised,

however, and not proven without further research.

Overall, these results have important implications for health

promotion. Health educators should focus on providing clarity

about diagnoses foremost, before teaching about disease man-

agement. Diagnosis clarity could help improve individual dia-

betes management strategies. Additionally, health promotion

programs directed toward safety net clinic patients should

focus on not only increasing the knowledge but also motiva-

tions since motivations impact diabetes self-management beha-

viors.16 For better understanding this group of people, action

needs to be taken toward decreasing health disparities and

increasing health equity for safety net clinic patients.
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