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Abstract

Aims—To evaluate the demographic and health correlates of reporting diabetes symptoms, and 

the relationship between diabetes symptoms and self-management behaviors in rural older adults.

Methods—Cross-sectional interviews were conducted with 489 African American, American 

Indian, and white female and male adults 60 years and older. Participants with diabetes were 

recruited from eight North Carolina counties. Participants completed the 34-item Diabetes 

Symptom Checklist (DSC). Associations of demographic and health characteristics with reported 

symptoms were evaluated. Multivariate linear regression models were used to examine the 

associations of DSC scores and diabetes self-management.

Results—Participants had low scores on the DSC. They largely practices appropriate diabetes 

self-management behaviors (self-foot checks, fruit and vegetable consumption, and self-

monitoring blood glucose). Correlates of DSC included women having higher scores for 

hypoglycemia, psychological total, and fatigue dimensions. Neuropathic pain and vision 

dimensions were significantly associated with educational attainment. Most DSC dimensions were 

associated with ethnicity or economic status. Taking oral diabetes medicine was correlated with 

hyperglycemia; insulin use was associated with most DSC dimensions. HbA1c was not associated 

with any DSC dimension; diabetes duration >10 years was correlated with all dimensions except 

neuropathic pain and vision. Higher levels of psychological fatigue were significantly associated 

with fewer self-management behaviors.

Discussion/Conclusions—Demographic and health characteristics are associated with 

reported symptoms. Fatigue is a symptom negatively associated with diabetes self-management 

behavior in older adults. Health care providers are uniquely positioned to assess patient symptoms 

and potential relationships with successful diabetes management.
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1. Introduction

Type 2 diabetes mellitus is common among older adults and is associated with numerous co-

morbidities. A myriad of complications is associated with diabetes; some of these 

complications can be monitored by recognition and response to the common symptoms of 

the disease. Both acute and chronic symptoms may be experienced by patients, including the 

classic symptoms of thirst, hunger, and frequent urination, as well as other common 

symptoms, including visual blurring, numbness and tingling in the extremities, calf pain on 

walking, and fatigue [1,2]. Monitoring discomfort and frequency of symptoms related to 

diabetes is one way that patients can report their experiences with diabetes and glucose 

regulation [3]. Understanding and communicating diabetes symptoms can contribute to a 

patient’s success related to performing self-management tasks, such as physical activity, 

glucose self-monitoring, and diet [4,5].

Chronic diseases such as diabetes incorporate beliefs and knowledge across a spectrum of 

self-management perceptions [6,7]. Symptom awareness can also signal a person to 

implement specific health care practices [8–10]. Previous studies have reported that older 

individuals’ diabetes symptom interpretation may differ between age groups [11,12]. Many 

older adults may attribute their experiences with common diabetes symptoms to the normal 

processes of aging. Older patients can monitor diabetes with a focus on distinguishing 

disease-specific symptoms and how to best communicate that information to health care 

providers. Although progress has been made in characterizing acute symptoms of diabetes, 

chronic symptom recognition has not been fully appreciated in older adults. There are 

limited data on the patterns of diabetes symptom recognition and day-to-day self-

management in older individuals.

This study has two major aims: (1) to evaluate the demographic and health correlates of 

diabetes symptom recognition in an older multi-ethnic sample of adults with diabetes who 

reside in rural counties in south-central North Carolina and, (2) to examine the association of 

diabetes symptom recognition and self-management behaviors (self-foot checks, fruit and 

vegetable consumption, exercise participation, self-monitoring of blood glucose, and 

provider foot and HbA1c checks) in this population.

2. Research design and methods

2.1. Sample

Data are from a broader study of beliefs and attitudes of rural-dwelling older adults with 

diabetes [13,14]. The sample included a total of 563 African American, American Indian, 

and white participants who had type 2 diabetes, were age 60 years or older, and were not 

receiving dialysis treatment. Participants were recruited from 8 south-central counties 

(Harnett, Hoke, Montgomery, Moore, Richmond, Robeson, Sampson, and Scotland) in 

North Carolina. A site-based sampling procedure was used to recruit study participants [15]. 
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The goal of the sampling plan was to recruit an equal number of participants for each ethnic/

gender cell, with each cell having participants spread across educational attainment 

categories. The study counties were chosen because they contained large minority 

populations and because a high proportion of the population was below the federal poverty 

line. They represented variation on the urban-rural continuum such that one was in a 

metropolitan area with an urban population of2500–19,999, one was a nonmetropolitan 

county with urban population of 20,000 or more, and one was a nonmetropolitan county 

with urban population of 2500–19,999 [16].

The 20-item Center for Epidemiological Study of Depression (CES-D) scale was used to 

assess depressive symptomology [17]. A modified version of the CES-D that contained 

responses of “yes” or “no” instead of the traditional likert scale responses was utilized to 

assess participant depressive symptomatology [18,19]. Because of the potential relationship 

with depressive symptomatology and the DSC items, participants were excluded from this 

analysis if CES-D scores were ≥9, potentially indicative of depression. This led to the 

removal of 74 participants from the analysis for a final sample size of 489.

2.2. Data collection

Data collection was conducted from June 2009 through February 2010. Participants 

completed an interviewer-administered, fixed-response questionnaire, and a finger stick 

blood draw for the HbA1c test using the procedures for the Bayer A1cNow+ device. Results 

were dichotomized at <7.0% and ≥7.0% [20]. Data collection was conducted at the home of 

the participant, unless the participant asked to meet elsewhere. Interviewers outlined the 

project objectives and obtained written informed consent. An incentive ($10) was offered for 

completing the interview. Informed consent was collected from all study participants. 

Personal characteristics consisted of age, gender, ethnicity, educational attainment, marital 

status, and household income. A federally authorized Institutional Review Board (FWA 

#00001435) approved all sampling, recruitment, and data collection procedures.

2.3. Study measures

Participant personal characteristics were obtained by self-report and included age, marital 

status, economic status, and ethnicity (African American, American Indian, and non-

Hispanic white). Age was grouped as 60–74 or ≥75. Educational attainment was classified 

into categories including less than a high school education, high school graduate, or 

education beyond high school. Marital status (married or not married), diabetes duration 

(<10 years, ≥10 years), poverty level (above or below poverty line) and use of medications 

(oral agents and/or insulin) were evaluated as dichotomous measures.

The primary outcome for this analysis was diabetes symptoms. The Type 2 Diabetes 

Symptom Checklist (DSC), a 34-item checklist, was used to capture both occurrence and 

perceived burden of the physical and psychological symptoms related to diabetes and its 

possible complications. Items were contained in six dimensions (hyperglycemia, 

hypoglycemia, psychological, cardiovascular, neuropathy, and ophthalmological). The DSC 

had acceptable internal consistency (e.g., α = .76) [21]. In the psychological and neuropathy 

dimensions, two additional sub-dimensions were included for each. Neuropathic sub-

Kirk et al. Page 3

Diabetes Res Clin Pract. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



dimension consisted of sensory and polyneuropathic pain. Psychological sub-dimensions 

included fatigue and cognitive distress. The response option for each item in the DSC for 

symptom frequency was graded on a 4-point scale including not occurring at all, one or 

more times in the last month, one or more times each week in the last month, or daily. The 

discomfort scale was graded as not at all, a little, quite a bit, or very much. Following the 

scoring procedure by Grootenhuis et al., which combined both diabetes symptom frequency 

and severity, we computed each dimension score [21]. Higher DSC scores are indicative of 

greater symptom severity. The scoring procedure consisted of summing the products of the 

frequency (0–3) by the discomfort level (1–4) for each question and normalizing to 0 to 100.

Adherence with diabetes self-management behaviors was evaluated. Participants indicated if 

they conducted self-foot checks at least once daily, consumed fruits and vegetables (at least 

five servings per day five or more times per week), participated in exercise (five or more 

times per week), engaged in self-monitoring of blood glucose at least once daily, had their 

feet checked at least twice during the year, or had their HbA1c checked at least twice over 

the year. For the self-care activities, the brief Summary of Diabetes Self-Care Activities 

(SDSCA) was used that has inter-item correlations within scales of 0.47 [22]. Participants 

reported if they conducted self-management behaviors, and adherence with each measure 

was dichotomized and summed to a total diabetes management score with a potential range 

of 0–6.

2.4. Data analysis

Statistical analysis included descriptive, bivariate, and multivariate analysis. Descriptive 

statistics were used for demographic and health characteristics. Means and standard 

deviations were calculated for continuous variables and percentages for categorical variables 

(Table 1). Chi-square tests were used to test significant associations between two categorical 

variables. Analysis of variance was used for bivariate associations to test differences in DSC 

dimensions and total scores across demographic and health characteristics. To assess the 

relationship between DSC and diabetes self-management, Pearson correlations were 

performed comparing each dimension of the DSC score with the self-management summary 

score. Linear regression was used to assess associations of DSC scores as the independent 

variable, with diabetes self-management scores as dependent variables. Each model was 

adjusted for sex, age, education, race, diabetes oral medication use, insulin use, and diabetes 

duration. The Type I error rate was fixed at 0.05. The data analyses were conducted use SAS 

version 9.2 (SAS Inc., Cary, NC).

3. Results

3.1. Personal characteristics

Table 1 presents demographic and health characteristics of the final sample. By design, 

about half of the sample was female. The average age was 70.1 ± 7.1 years, with a range of 

60–91 years. There was approximately equal representation of ethnic groups, with African 

Americans comprising 34% of the sample, 31% being American Indian, and the remainder 

non-Hispanic white. About two-thirds (65%) of the participants had at least a high school 

education, and 29% had incomes that were below the poverty line. Three quarters of 
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participants were taking oral medications for their diabetes; 30% were using insulin alone. 

Approximately half (51%) of participants had an HbA1c <7.0%. The average duration of 

diabetes was 14.2 ± 12.1 years, with a range of 2–67 years.

3.2. Diabetes management behaviors

The majority (80%) of participants reported doing self-foot checks at least daily, and a 

comparable percentage (77%) reported that they tested their blood glucose with self-

monitoring at least once per day (Table 1). About half (56%) of the participants reported 

consuming at least five servings per day of fruits and vegetables five or more times per 

week. Only 23% participated in exercise five or more times per week. Provider checking 

feet or HbA1c at least twice per year occurred at least 80% of time.

3.3. Personal and diabetes-related characteristics and diabetes management behaviors

The total mean (±SD) DSC score was 1.2 ± 1.2 (Table 1). Women compared to men had 

higher scores on the dimensions of hypoglycemia, psychological fatigue, and the total 

psychological score (Table 2). There were significantly higher scores found for neuropathic 

pain and vision in relationship to educational attainment, with higher scores among those 

with less than a high school education compared to those with a higher level of formal 

education. Ethnicity was associated with glycemia, cardiac, and psychological symptoms, 

such that white individuals had higher DSC scores than African Americans and scores 

similar to American Indians. Economic status was associated with all aspects of the DSC 

except hypoglycemia, psychological cognition, and vision, such that those below the poverty 

level had higher DSC scores. Taking oral medications was associated with less 

hyperglycemia symptoms, while insulin use was associated with higher symptom scores for 

all DSC dimensions except hypoglycemia and cardiac. HbA1c level was not correlated with 

any of the DSC dimensions. Diabetes duration was significantly associated with all DSC 

dimensions except vision, such that higher DSC scores occurred among those with diabetes 

duration ≥10 years.

3.4. DSC and diabetes self-management behaviors

Psychological fatigue score and the psychological total score had a small but statistically 

significant negative correlation (Pearson correlation coefficients of −0.08 and −0.09, 

respectively) with diabetes self-management behaviors. Linear regression was performed to 

examine this relationship further and to take into account covariates age, gender, ethnicity, 

education, poverty, diabetes duration, diabetes medication status, and HbA1c. Results of 

linear regression models of DSC scores, adjusting for personal and health characteristics, 

indicated that psychological fatigue (b = −0.05, SE = 0.02) was the only DSC score 

significantly associated with diabetes self-management behavior (Table 3). Significant 

associations of female sex, increased age, education (< high school), and not taking 

medication (oral diabetes agents or insulin) and with self-management behaviors (foot 

checks, fruit and vegetable consumption, exercise, self-monitoring, provider foot and 

HbA1c checks) were also found.
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4. Discussion

Recognition of diabetes symptoms can be essential to successful self-management. Patient 

familiarity with disease-related symptoms can be influenced by experience and knowledge 

of the relationship and causality of symptoms with disease. Identifying symptoms that are 

disease specific is not always obvious for patients with diabetes. In fact, many older adults 

may ignore specific symptoms or discount their perception of a symptom, assuming that it is 

simply a part of aging [23]. Healthcare providers can influence patient care by teaching 

patients to identify symptoms for common disease states such as diabetes. Being able to 

identify and interpret symptoms can lead to understanding illness behavior and better self-

care practices [11,23]. A study among older adults (>60 years) with diabetes reported more 

physical symptoms, whereas younger adults reported more psychosocial symptoms [8]. 

Symptoms can also signal a person to implement specific self-care practices such as 

monitoring glucose [24].

The current study in a multi-ethnic sample of older adults shows a low overall level of 

reported diabetes symptoms, which was slightly lower than the original population tested for 

the development of the DSC scale [21]. Our analysis of demographic characteristics 

indicated that ethnicity was found to be associated with the glycemia, cardiac, and 

psychological symptom sub-dimensions, with African Americans reporting lower levels of 

symptoms on the DSC for every dimension (Table 2). Female sex has also been found to be 

a clinical component of fatigue among persons with type 2 diabetes [25]. In the current 

study, women reported a significantly higher fatigue score than men. Other analyses 

revealed that, for the majority of DSC dimensions, those below the poverty level had greater 

DSC scores.

In our analyses, diabetes-related characteristics show some interesting associations with 

DSC scores. The dimension of sensory neuropathic symptoms showed an average score of 

1.3 ± 1.8. The highest DSC score with the widest standard deviation was the dimension of 

psychological fatigue at 1.5 ± 2.0, and the total psychological score was 1.2 ± 1.5. Although 

overall DSC scores were low based on the range of 0–10, analyses indicate several 

dimensions of the DSC were significantly associated with demographic and diabetes-related 

characteristics. Being on oral medications was significantly associated with the dimension of 

hyperglycemia. This might be an indicator that glycemic control with oral agents was 

suboptimal; however, there were no differences in any of the DSC dimensions for HbA1c. 

Those taking insulin showed significantly higher DSC scores in the majority of dimensions 

and, surprisingly, hypoglycemia was not associated with insulin use. All of the DSC 

dimensions (glycemia, cardiac, neuropathic sensory, psychological fatigue and cognitive 

distress) were associated with diabetes duration ≥10 years, indicating that the longer 

individuals live with diabetes, the more likely they are to experience symptoms.

The DSC dimension of psychological fatigue was found to be associated with self-

management behaviors (self-foot checks, fruit and vegetable consumption, exercise 

participation, self-monitoring of blood glucose, and provider foot and HbA1c checks). The 

questions in this dimension of the DSC include an overall sense of fatigue, lack of energy, 

fatigue in the morning upon awakening, and increased fatigue during the course of the day. 

Kirk et al. Page 6

Diabetes Res Clin Pract. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Carrying out diabetes self-care requires daily tasks that can be affected by patient energy 

level. Given previous evidence indicating that depressive symptoms are common among 

older adults, this is likely an important health characteristic to consider [18]. Psychological 

fatigue was found to be a significant correlate of most of the demographic and diabetes-

related characteristics of the bivariate analyses. The likelihood that expressions of fatigue 

are potential manifestations of depressive symptoms is an important consideration and 

therefore we excluded individuals with high CES-D scores (≥9).

A limitation to this analysis is that we are not able to evaluate additional variance in self-

management behavior that may be explained by depressive symptoms. Another limitation is 

the use of a cross-sectional design from which causality cannot be inferred. The sample was 

not randomly selected. The generalizability of our study results to other rural areas of 

patients with type 2 diabetes is unknown; however, there is little reason to suggest our study 

counties are substantially different from other rural areas. The diabetes management 

behaviors were measured by self-report and may be subject to recall bias of the participant. 

However, this study has several strengths including a relatively large sample of older adults 

in rural communities in southeastern North Carolina represented by three ethnic groups that 

have not been well-represented in previous studies. The study is also conceptually-based. 

The diabetes symptoms and self-care measures are based on existing literature [20,21].

The sequelae including lack of energy, fatigue during the course of a day, sleepiness or 

drowsiness, and difficulty concentrating and staying attentive were the major components of 

the DSC dimensions of psychological fatigue. The role of immune mediators leading to an 

inflammatory process has been linked to behavior alterations in type 2 diabetes leading to 

behavioral symptoms such as depressive symptoms, cognitive impairment, fatigue, sleep 

problems, and pain [26]. Symptom recognition can vary among individuals. How patients 

report symptoms and associate those feelings with diabetes can affect their ability to carry 

out self-management. There is a need for a standard definition or measurement for fatigue, 

and fatigue is likely to be directly related to poor diabetes self-management [27]. Promoting 

self-care through symptom recognition and management can help patients to develop action 

plans [28].

The results of this study have implications for linking diabetes symptoms and self-

management behaviors. Health care providers can help patients identify symptoms that 

impair the ability to implement self-management behaviors. In the current study, women 

overall reported higher DSC symptoms scores than men. Perhaps men are unwilling to admit 

the symptoms they are experiencing with diabetes. While there was less overall reporting of 

symptoms among African Americans, many of these individuals may be minimizing or 

unable to connect symptoms with their diabetes. Individuals below poverty status and those 

with long duration of diabetes were also overall more likely to reveal diabetes symptoms. 

Adherence to diabetes self-management behaviors can be influenced by symptoms resulting 

from diabetes. Understanding whether elders interpret diabetes symptoms as the normal 

process of aging can place health care providers in a unique position to work with 

individuals to interpret symptoms related to glucose fluctuations.
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Patients with diabetes experience a wide variation of acute and chronic symptoms associated 

with glucose levels, and being able to make appropriate inferences from these symptoms to 

manage treatment can be pivotal. It is important to understand the relationship between 

symptoms, such as fatigue, and resulting action as it relates to blood glucose [29]. A study 

among patients with type 2 diabetes and restless leg syndrome found that fatigue and 

sleepiness impacted self-management [30]. Complication rates continue to rise among older 

adults with diabetes [31]. Limited information is reported about how older individuals 

perceive and report symptoms related to diabetes. Interventions are also needed to promote 

effective self-management. Additional research is needed to evaluate best practices of 

symptom-focused diabetes management and outcomes for patients. Healthcare providers can 

identify diabetes symptoms; and, if there is an underlying etiology or meaning associated 

with symptoms, improve diabetes self-management behaviors.
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Table 1

Baseline characteristics of participants (n = 489).

Variable N (%) Mean (SD) [Range]

Demographic characteristics

Female 298 (61)

Age 70.1 (7.1) [60.0–91.0]

  60–74 Years 351 (72)

  ≥75 Years 138 (28)

Married 238 (49)

Education 173 (36)

<High school

  ≥High school 315 (65)

Economic status

  Below poverty line 139 (29)

  Above poverty line 341 (71)

Ethnicity

  White 170 (35)

  African American 167 (34)

  American Indian 152 (31)

Diabetes-related Characteristics 248 (51)

HbA1c <7.0%

Duration of diabetes, years 14.2 (12.1) [0–67]

  <10 years 193 (41)

  ≥10 years 277 (59)

Taking diabetes pills 364 (75)

Taking insulin 144 (30)

Diabetes Self-Management Behaviors

Self-foot checks

  At least once per day 356 (80)

<once per day 93 (21)

Fruits & vegetable consumption

  At least 5 servings per/day 5 or > times/week 275 (56)

  <5 servings per day 5 times/week 212 (44)

Exercise participation

  5 or more times/week 94 (20)

  <5 times per week 388 (81)

Self-Monitoring Blood Glucose

  At least once per day 363 (77)

<once per day 106 (23)

Provider checks feet at least 2× per year 390 (80)

Provider checks HbA1c at least 2× per year 438 (91)

Diabetes Symptom Checklist (DSC) dimensions
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Variable N (%) Mean (SD) [Range]

  Hypoglycemia [0–10]

1.1 (1.4)

  Cardiac 0.7 (1.1)

  Neuropathic (sensory) 1.3 (1.8)

  Neuropathic (pain) 1.1 (1.8)

  Neuropathic (total) 1.2 (1.6)

  Psychological (fatigue) 1.5 (2.0)

  Psychological (cognitive) 0.9 (1.3)

  Psychological (total) 1.2 (1.5)

  Vision 0.6 (1.3)

  Total DSC Score 1.2 (1.2)
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Table 3

Multivariate analysis of DSC score and predicting diabetes self-care management behaviors (estimate, SE).

Model 1 Model 2

PFATIGUE −0.05 (0.02)*

PTOTAL −0.06 (0.04)

Sex

  Female 0.26 (0.11)* 0.29 (0.11)*

  Age 0.02 (0.01)* 0.02 (0.01)*

Poverty Level

  Above Poverty Line −0.16 (0.13) −0.15 (0.13)

Education

  <High School −0.33 (0.12)* −0.33 (0.12)*

Ethnicity

  American Indian −0.14 (0.13) −0.13 (0.13)

  African American −0.09 (0.13) −0.08 (0.13)

Diabetes-related characteristics

Not on oral diabetes meds −0.53 (0.14)* −0.52 (0.14)*

Not on Insulin −0.57 (0.15)* −0.57 (0.15)*

Diabetes Duration

  <10 years −0.00 (0.12) −0.01 (0.12)

HbA1c <7.0% 0.18 (0.11) 0.18 (0.11)

Intercept 3.23 (0.61)* 3.25 (0.62)*

R2 0.08 0.08

*
P < 0.05.

SE = Standard Error,

†
PFATIGUE = Psychological fatigue sub-dimension questions,

‡
PTOTAL = PFATIGUE and psychological cognitive distress questions, DSC = Diabetes Symptom Checklist.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2016 January 01.


