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Purpose

The purpose of this study is to examine the relationship between diabetes-related distress 
and self-management based on the appraisal of diabetes as a threat, harm, or challenge.  The 
study will be conducted in a sample of rural Appalachians with type 2 diabetes. 

Summary of Project Specific Aims

Aim #1: Describe diabetes-related distress, diabetes appraisal, and self-management 
in a sample of rural Appalachians with type 2 diabetes.

Aim #2: Examine the relationship between diabetes-related distress and self-
management based on the appraisal of diabetes as a threat, harm, or 
challenge, in a sample of rural Appalachians with type 2 diabetes.

H1: Diabetes appraisal moderates the relationship between diabetes-related 
distress and self-management, such that self-management is greater when 
diabetes is appraised as a challenge.

H2: Appraisal moderates the relationship between diabetes-related distress and 
self-management, such that self-management is less when diabetes is 
appraised as a threat or harm. 

Theoretical Framework or Rationale

This study is guided by the Transactional Model of Stress and Coping (TMSC), as 
described by Lazarus and Folkman (1984). Through the process of cognitive appraisal, a stressor 
is evaluated from the standpoint of its significance to the individual’s well-being. This appraisal 
and the concomitant coping behaviors contribute to outcomes (Lazaurs & Folkman, 1987). When 
a stressor is encountered, it is appraised in terms of relevance to the individual’s well-being. The 
model posits two forms of appraisal: (a) primary appraisal, and (b) secondary appraisal. In 
primary appraisal, stressors are appraised as irrelevant (no significance to well-being), benign-
positive (does not tax or exceed personal resources and signals only positive consequences), or 
stressful. Stressful appraisals include harms, threats, and challenges. Primary appraisal is shaped 
by an array of personal and situational factors, such as personal beliefs and commitments. A 
challenge appraisal is a judgment that the demands associated with a stressor can be met or 
overcome, whereas a harm appraisal cites damage that has already occurred, and a threat 



appraisal reports anticipated harm from a stressor. Secondary appraisal involves the evaluation of 
coping resources and options. 

It is well-known that primary and secondary appraisals and coping work together to 
predict immediate and long-term effects, as defined by Lazarus and Folkman (1984). However, 
the literature suggests that the primary appraisal of diabetes warrants individual attention 
(Thoolen et al, 2008). Understanding how an individual appraises their diabetes may provide 
more knowledge about self-management behaviors.  The model specific to this study is shown in 
Appendix A.  In this study, we consider the primary appraisal of diabetes as moderating the 
relationship between diabetes-related distress and self-management.  Prior work has shown that 
appraising diabetes as a challenge is associated to diet adherence (Carpenter, 2012). It is 
suspected that diabetes-related distress is associated with self-management, and that self-
management behaviors differ based on type of appraisal. 
 
Method/Procedure/Sampling

This descriptive, correlational design will use a convenience sample of adults with type 2 
diabetes mellitus.  A sample size of n = 151 participants will be adequate to test the hypotheses 
given in Aim 2 (Faul, et al, 2009).  This power analysis is based on performing linear regression 
with up to eight predictor variables, assuming a medium effect size, 80% power, and a level of 
significance α = 0.05.  This sample size has also been adjusted to control for type 1 error when 
predicting the multiple dimensions of self-management.  This calculation allows for up to 10% of 
cases to be excluded in the regression analysis due to missing values on included variables.  

To be included in this study, the participant must be an adult between the ages of 20 and 65, 
read and speak English, and have had a diagnosis of type 2 diabetes mellitus for at least 1 year. 
The diagnosis of at least 1 year was selected based on literature that supports that most people 
underestimate the seriousness and overrate their ability to control their diabetes when first 
diagnosed (Adriaanse, et al, 2003; Eboral, et al., 2007; Skinner et al., 2006a,b; Thoolen et al, 
2008). 

Sampling
The study recruited subject from four locations: 

The Clark K. Sleeth Family Medicine clinic at West Virginia University. This clinic 
delivers primary care to patients in the greater Morgantown, West Virginia area. The clinic sees 
approximately 1000 patients with a diagnosis of type 2 diabetes annually. 

Milan Puskar Health Right Clinic in Morgantown, West Virginia. This clinic delivers 
primary care to approximately 265 patients with a diagnosis of type 2 diabetes annually.

Health thru Care Clinic in Morgantown, West Virginia. This nurse owned and managed 
primary care clinic delivers care to over 1000 patients, more than 225 of which have a diagnosis 
of type 2 diabetes.

Human  

Instruments/measures

All instruments, data collection forms, and instrument scoring instructions are available 
in Appendix B. The following are the primary variables that will be collected: diabetes-related 
distress, appraisal of diabetes, and self-management. Diabetes-related distress will be measured 



with the Problem Areas in Diabetes (PAID) scale (Polonsky et al. 1995). This is a 20-item 
measure of diabetes-specific emotional distress. Items are scored on a 5-point scale producing a 
total score between 0 and 100, with higher scores indicating greater emotional distress. Internal 
reliability analyses showed that all 20 items on the PAID scale correlated 0.30 or higher with the 
total score, and that Cronbach’s alpha was 0.95 for the total scale. Concurrent and discriminant 
validity have also been demonstrated (Welch, Jacobson, & Polonsky, 1997; Polonsky et al., 
1995). 

Appraisal will be measured with the Cognitive Appraisal of Health Scale (CAHS) 
(Kessler, 1998). The CAHS consists of 28 items that are scored on a 5-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). Subjects are asked to respond to each item based 
on his/her appraisal of his/her current health condition. Higher scores on each item indicate 
greater agreement with that appraisal. This measure of appraisal has been selected because it can 
be used to categorize primary appraisal of diabetes into four groups (threat, challenge, harm, 
benign/irrelevant). It is important to note the inclusion of the benign/irrelevant category, which 
allows for an appropriate evaluation if diabetes is not perceived as distressing. For this study, 
only the 23 items of the four primary appraisal subscales will be used, and each item will be 
rephrased to be specific to diabetes. Internal consistency estimates for subscales have been 
reported at .70 and greater (Kessler, 1998). Internal, construct, and concurrent validity have also 
been demonstrated (Ahmad, 2004; Kessler, 1998). 

Self-management will be measured with the Summary of Diabetes Self-Care Activities 
(SDSCA) (Toobert & Glasgow, 1994). The SDSCA is a brief self-report instrument measuring 
levels of self-management of seven parts of a diabetes regimen. The tool measures each 
component rather than providing a cumulative score due to the multidimensional nature of self-
management. Its use in adults with type 2 diabetes is well-established. Average inter-factor 
correlations ranged from .16 to .21, and average inter-item correlations within each subscale 
exceeded .50. Initial validity testing with principal component factor analysis to evaluate factor 
patterns showed that all items loaded highly on their intended underlying factor (Toobert, 
Hampson, & Glasgow, 2000). For this study, the subscales for diet, exercise, and medication-
taking will be used. For each of these subscales, the subject is asked about these specific diabetes 
self-management activities over the past seven days. The number of days per week is recorded 
on a scale of 0 to 7.

The following variables are being collected to describe the sample: health literacy, 
anxiety, depression, comorbidities, diabetes-related complications, hemoglobin A1c, height, 
weight, body mass index (BMI), age, gender, ethnicity, duration of illness, marital status, number 
of people living in the home, education, income, employment status, and distance from clinic.

Health literacy will be operationalized with the Newest Vital Sign (NVS) tool. The NVS 
is a measure of health literacy based on a nutrition label from an ice cream container. Patients are 
given the label and asked to refer to it in answering 6 questions asked orally by a healthcare 
provider or researcher. The number of correct responses corresponds to the patient’s health 
literacy level. Scoring is as follows: 0-1 suggests high likelihood (50% or more) of limited 
literacy; 2-3 indicates the possibility of limited literacy; 4-6 almost always indicates adequate 
literacy. Cronbach’s α > 0.76 has been reported in a reliability analysis, and validity was also 
established (Weiss, et al., 2005). 

Anxiety and depression will be measured with the Patient Health Questionnaire for 
Depression and Anxiety (PHQ-4). The PHQ-4 is an ultra-brief screening scale for anxiety and 



depression. Cronbach’s alpha has been reported to be 0.85 for the scale. Construct and factorial 
validity have also been established (Kroenke, et al., 2009).

The following data will be obtained from the medical record, if available: most recent 
hemoglobin A1c; most recent height, weight, and BMI; the comorbidities of obesity, 
hypertension, dyslipidemia, obstructive sleep apnea, fatty liver disease, cancer, fractures, 
cognitive impairment, hearing impairment, and periodontal disease; and the diabetes-related 
complications of vision loss, kidney failure, peripheral neuropathy, and amputations of legs or 
feet (ADA, 2012). Demographic data will be collected with a self-report demographic data form 
and will include age in years, gender, ethnicity, duration of illness, marital status, number of 
people living in the home, education level, income, employment status, and distance from clinic. 
Procedure

After IRB approval, the PI will contact the Director of the clinic. He has agreed to call a 
meeting of the staff for the purpose of education about the study protocol and recruitment of 
participants. The Director has also agreed to send an email reminder to the staff about the study. 
The staff will work in conjunction with paid study personnel to recruit participants. Paid study 
personnel will maintain a table in the clinic waiting room for recruitment. Posters describing the 
study will be posted in the waiting room and throughout the clinic. 

All study personnel will have completed all necessary training for research compliance and 
protection of human subjects. In addition, they will be trained for patient recruitment, 
administering data collection tools, and accessing the medical record. 

The clinic sees approximately 83 patients with a diagnosis of type 2 diabetes monthly, which 
is about 19 patients per week. Assuming a 25% participation rate and a required sample size of 
151, data collection is feasible in about 8 months. In the event that recruitment falls below 
anticipated goals, data will be collected from participants at the secondary site of the Milan 
Puskar Health Right Clinic in Morgantown, West Virginia. 

Upon obtaining informed consent (Appendix C), subjects will be assigned a study ID 
number, which will be recorded on the consent form and on the data collection forms and 
envelope. Subjects will be administered the surveys by the researcher or trained designee in a 
private space. Approximate time to administer the surveys is 20 minutes. Upon completion of the 
questionnaires, the researcher (or designee) will access the patient’s medical record to obtain 
health data. The consent form and data forms will be transported in a confidential file to the 
researcher’s office, where it will be kept in a locked file. A membership list will be kept on a 
password protected computer in the researcher’s office, in a separate file from the data forms. 
The log will contain the subject name and study ID (as obtained from the study consent form). 
Data will be entered into SPSS on a password protected computer in the researcher’s office. Only 
those identified on the approved IRB protocol will have access to the study data during data 
entry and analysis. All data collection forms will be kept for 3 years. The electronic data will 
remain de-identified in an SPSS file on the researcher’s computer. 

Plan for data management/analysis

Data will be entered into SPSS 21.0 (2012). Prior to analysis, data will be scanned for 
missing values, outliers, and errors in data entry. Missing values will be excluded from analysis, 
outliers will be evaluated for inclusion, and errors in data entry will be corrected. 



Descriptive statistics of the demographic variables, variables obtained from the medical 
record, health literacy, anxiety, and depression will be reported to describe the sample. Means, 
medians, and standard deviations will be calculated for the continuous variables of age, duration 
of illness, number of people living in the home, distance to the clinic, hemoglobin A1c, height, 
weight, BMI, number of comorbidities and complications, health literacy score, anxiety score, 
and depression score.  Frequency tables will be generated for the categorical variables of gender, 
marital status, education level, income, and employment.  

For aim 1, diabetes-related distress is a continuous variable measured on a scale of 0 to 
100. Measures of central tendency and variation will be reported. Appraisal of diabetes is 
measured on 4 subscales: threat, harm, challenge, benign/irrelevant. A score is reported for each 
subscale. For this study, the subscale scores will be weighted by the number of questions on the 
subscale, and then the participants will be classified as predominantly appraising diabetes as 
either a threat, harm, challenge, or benign/irrelevant based on the highest weighted subscale 
score. Frequencies for each category of appraisal will be reported. 

To describe self-management, the subscales for diet, exercise, and medication-taking 
from the SDSCA will be considered. For each of these subscales, the subject is asked about these 
specific diabetes self-management activities over the past seven days. The diet subscale has two 
questions corresponding to general diet and two questions corresponding to specific diet. The 
exercise and medication subscales each have two questions. For each of these subscales, the 
average number of days per week the person followed the recommended self-management 
activity will be reported. 

For aim 2, a regression model to predict self-management will be fit with the independent 
variables of distress and appraisal and the interaction term between distress and appraisal. The 
potential confounders of health literacy, anxiety, depression, number of comorbidities and 
complications, and duration of illness will also be included in the model. This will be done for 
each self-management subscale. If the interaction term is significant, then appraisal moderates 
the relationship between distress and self-management. If appraisal is indeed a moderator, then 
self-management will be described by appraisal type.

Limitations
Using a convenience sample is a limitation of this study. In addition, participants self-

select to be in the study, thus it is possible that those who are more engaged in their care are 
over-represented in the sample. Also, the measure for self-management is self-report, therefore it 
is vulnerable to socially desirable responding. 

Summary of Findings

Demographics of Sample

Table 1 shows the demographics of the sample of 83 participants. These demographic 
characteristics of this sample are representative of the general population where the study is 
taking place in north central West Virginia. 



Table 1

Variable Value(s)
Age (years) Mean=53.3; median=55; range=20-75
Gender Men: 27

Women: 56
Ethnicity Caucasian: 72 (86.8%)

African American: 7 (8.43%)
Marital status Married: 37 (44.6%)

Divorced: 17 (20.5%)
Single: 16 (19.3%)

Education High school/GED: 31 (37.4%)
Some college: 20 (24.1%)
Associate degree: 8 (9.6%)

Income Less than 20,000: 49 (59.0%)
20,000-34,999: 16 (19.3%)
35,000-49,999: 8 (9.6%)

Employment Employed: 26 (31.3%)
Unable to work: 21 (25.3%)
Retired: 11 (13.3%)
Self-employed: 9 (10.8%)

Duration of DM 10.15 years
Comorbidities HTN: 65 (78.3%

Dyslipidemia: 44 (53.0%)
Obstructive sleep apnea: 11 (13.3%)
Fatty liver disease: 2 (2.4%)
Cancer: 7 (8.4%)
Fractures: 3 (3.6%)

Complications Vision loss: 15 (18.1%)
Kidney failure: 3 (3.6%)
Peripheral neuropathy: 16 (19.3%)

Distress and Appraisal Type

In terms of appraisal, 66.3% of the sample appraised diabetes as a challenge, 24.1% 
appraised diabetes as a threat, 4.8% as a harm/loss, and 4.8% as benign. The mean distress score 
for the sample was 31.8 (range 0-77). These results suggest that this sample perceived lower 
distress with diabetes, with the majority perceiving diabetes as a challenge, as opposed to a 
harm/loss, threat, or benign stressor. However, when comparing distress score by appraisal type, 
those who appraised diabetes as threat or harm had significantly higher distress scores, 39.3 and 
51.8 respectively, than those who appraised diabetes as a challenge or benign (distress scores 
19.8 and 19.8 respectively). 



Self-Management, HbA1c, and BMI

For self-management, participants self-reported following recommendations on average 
for general diet 4.1 days/week, specific diet 3.5 days/week, exercise 2.5 days/week, and 
medication taking 6.3 days/week. Objectives measures included HbA1c and BMI. The mean 
HbA1c for the sample (n=72) was 8.2, with a median of 7.8 and a range of 5.3-13.0. The mean 
BMI for the sample was 37.2, with a median of 35.7 and a range of 20.2-54.8. Breakdown of 
BMI was as follows: normal 4.8%, overweight 13.3%, and obese 81.9%. 

Upon further analysis of BMI and sociodemographic characteristics, 95.2% of the total 
sample was either overweight or obese. In addition, 59% of the sample had an income less than 
$20,000. The overlap of these characteristics indicates that 85% of the overweight/obese are in 
the lowest income. . 

Relationship between Diabetes-Related Distress, Self-Management, and Appraisal

Aim #2 examined the relationship between diabetes-related distress and self-management 
based on the appraisal, hypothesizing that appraisal type moderates this relationship. In 
preliminary analyses using multiple regressions, three of the four self-management subscales 
were statistically significant on distress, meaning that general diet, special diet, and exercise all 
had inverse relationships with distress. Persons who had lower levels of distress reported more 
days of exercise (p=.04), and more days of regular diet (p=.05) and special diet (p=.02). As 
covariates were added to the regression (i.e. the appraisal subscales), we found unstable 
responses due in part to small cell sizes. For instance, health literacy appeared to have an effect 
and it has moderate strength correlational relationships with some of these variable; however, the 
regressions were inadequately powered to make statements regarding the strength or impact on 
these relationships. As we collect additional data, it is expected to see these relationships solidify. 

Recommendations

Three recommendations will be made from this preliminary data analysis:

Continue data collection through March 2016 

As of August 31, 2015, data collection is 50% complete (83 out of 160 subjects) with 83 
adults with type 2 diabetes having participated in the study. The result presented here are 
preliminary. Recruitment of subjects will continue, with continued modifications in recruitment 
plans, to reach the goal of 160 subjects by March 2016. 

Continue to explore appraisal type as a point of intervention

Preliminary results suggest that select self-management variables had significant 
relationships with distress, specifically diet and exercise had inverse relationships with distress. 
More subjects are required to test the moderating relationship of appraisal type on this 
relationship, but preliminary results on select variables suggest relationships will follow 



theoretical assumptions of the study. Support for this relationship will provide support for future 
intervention studies.    

Determine reliability and validity of the CAHS in this specific sample

The Cognitive Appraisal of Health Scale (CAHS) has been designed and tested mainly in 
samples of cancer patients (Kessler, 1998). Psychometric testing of this instrument in a sample of 
adults type 2 diabetes was explored by the primary investigator of this study in a previous study, 
with reliability estimate on subscales all greater than .68, and factor analysis producing a 3-factor 
model consistent with the appraisal categories of harm/loss, threat, and challenge as described in 
initial psychometric testing of this instrument (Carpenter, 2012). This will be the second study to 
test this measure in a sample of adults with type 2 diabetes to provide support for use of this tool 
to measure the variable of appraisal in this specific population.
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3-5 sentence testimonial on how receiving the grant assisted you in completing your 
research.

The results of this study add to foundational data to develop an intervention to impact health 
promotion through improved self-management for people with type 2 diabetes. This grant 
provided me with the resources to hire a temporary research assistant to help with data 
collection, and to support incentives for participants of the study. These two resources were 
critical to recruiting subjects and collecting data. Having these resources to carry out this study 
provided me with an opportunity that successfully supported my scholarly work. Work from this 
study is currently informing a new external grant proposal. This is important because I am in the 
third year of a tenure track position.


