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 ABSTRACT 
   PURPOSE:        The purpose of this qualitative study was to identify the subjective patient perspectives toward the uncertainty 
regarding diabetic foot ulcer (DFU) prognosis. 
   DESIGN:     Q-methodology, which is a qualitative method for analyzing subjective viewpoints, was used. 
   SUBJECTS AND SETTING:     Forty patients with DFUs who were admitted to the diabetic wound center of a university hospital 
in Seoul, South Korea. 
   METHODS:     Data were collected on the subjective viewpoint of patients regarding their DFU prognosis uncertainty and analyzed 
by the software program PQMethod 2.35 using a principal component analysis and varimax rotation. 
   RESULTS:     This study revealed 4 factors characterizing patient subjective experience related to DFU prognosis: confusion from 
a lack of knowledge, concerns about a negative future, overdependence on information, and expectations for a positive outlook 
about favorable results. 
   CONCLUSION:     The fi ndings of this study suggest various intervention methods for patients with DFU facing uncertainty about 
their prognosis based on the 4 viewpoints identifi ed. The identifi cation of the factor causing uncertainty and integration of all 
uncertainty factors are expected to be used as the basis for reducing patients’ uncertainty and helping nurses care for patients 
more effectively.   
  KEY WORDS:   Diabetic foot ulcer  ,   Nursing  ,   Q-methodology  ,   Uncertainty  .  

   INTRODUCTION 

 Diabetic foot ulcers (DFUs) are highly correlated with lower 
extremity amputation and are associated with high utilization 
of health care 1  and often result in lifelong physical disabilities. 2  
Th ese ulcers also lead to psychological conditions including 
anxiety, depression, and uncertainty toward the future. 3-5  Th e 
treatment of DFUs requires consistent visits to health care 
specialists and ongoing preventive self-management; unfortu-
nately recurrence rates are high. 6  ,  7  To prevent DFU recurrence, 
patients are instructed to manage their diabetes through close 
health monitoring including blood pressure and diet, and en-
gage in physical activity for the rest of their lives. 8  ,  9  

 Patients who suff er from chronic conditions and DFUs ex-
perience additional psychological stress when they are unable 
to accurately perceive the negative sequelae resulting from 
their chronic condition or are unable to internalize treatment 
or prognosis; thus, many individuals are uncertain about their 
long-term prognosis. 10  ,  11  
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 Research relating to disease uncertainty, defi ned as the in-
ability to determine the meaning of illness-related events, in-
fl uences patients’ quality of life. Nurses working with patients 
with chronic conditions are often unaware of the feelings of 
uncertainty faced by their patients. 12  Despite DFU requiring 
many patients to undergo frequent surgical procedures and live 
with the threat of a potential impending amputation, many 
patients are uncertain about their prognosis. Borrowing from 
the theory of uncertainty, factors that infl uence how patients 
and their families view their condition include the perception 
of illness, the familiarity with the illness, communication, in-
formation, and social aspects that aid in problem-solving, and 
trust in the health care team. 10  ,  13-16  According to the theory as 
modifi ed by Mishel, the concept of uncertainty explains how 
an individual or family, who experiences a state of confusion 
or chaos that is diffi  cult to undo or change, comes to terms 
with such a state and progresses toward growth. 10  ,  13-17  Uncer-
tainty presents an important concept in nursing, and therefore 
identifying its presence with regard to the prognosis of illness 
for patients with DFU is important to implement appropriate 
nursing interventions. To understand these complexities and 
to advance a more comprehensive understanding of uncertain-
ty, studies of human subjectivity, which explore the viewpoint 
of patients’ perceptions, experiences, expectations and personal 
understandings of external phenomena such as uncertainly, are 
needed. Moreover, uncertainty toward prognosis is a concept 
in which understanding the individual consciousness and cog-
nitive perspective is critical. Unfortunately, descriptive study 
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designs limit the identification of factors from a patient’s view-
point; thus, methodologies that employ qualitative approaches 
are needed, such as Q-methodology.6,18-20

The philosophical underpinnings of Q-methodology “ex-
ternally explain” human psychological characteristics and es-
pouse an understanding “from within.” The foundations begin 
from the perspective of the doer (the patient), not from the 
assumptions of the researcher, and focus on internal meanings 
of the individual rather than individual differences between 
people.21-28 Moreover, the method is appropriate when focus-
ing on individual subjectivity or attitudes instead of abilities 
or objective behavior. Thus, we selected Q-methodology to ex-
plore and explain subjective patient viewpoints of uncertainty 
toward their DFU prognosis.

METHODS

Overview of Study Design
Q-methodology as a research method is used in nursing, psy-
chology, and social sciences to study viewpoints, and is char-
acterized by ascertaining the diverse range of subjectivity from 
individuals within a group.21-28 The name “Q” comes from 
the form of factor analysis that is used to analyze the data. 
Normal factor analysis, called the R method, involves finding 
correlations between variables across a sample of individuals 
and reduces data to key factors, which are claimed to represent 
shared ways of thinking.26-28 Q-methodology generally has 5 
steps:

1. Formation of a Q-concourse, a list of statements from  
interviews

2. Selection of a Q-sample, a final set of statements from the 
Q-population

3. Selection of a P-sample, the participants with which to 
sort the Q-sample

4. The Q-sorting process, the sorting of the Q-samples by 
the P-sample

5. The factor analysis using PQ software and labeling the 
factors

Sample and Setting
Participants were hospitalized or outpatients being treated in a 
diabetic wound center of a university hospital in Seoul, South 
Korea. Inclusion criteria were being able to understand Korean 
language and having a DFU while exclusion criteria included 
diagnosis of a mental disorder such as depression or had diffi-
culty communicating.

Ethical Considerations
This study took place after receiving approval from the Insti-
tutional Review Board (KUGH12089). The purpose of the 
study was explained by the researcher (Y.L.), who provided an 
overview of the study and all studies procedure, and obtained 
written consent prior to participant enrollment.

Sample Size Determination
For Q-methodology, the number of participants is not estab-
lished a priori. The emphasis is on how well the participants 
reflect their group’s viewpoints such that the objectivity of re-
sponses depends on how well each “different” point of view is 
represented, rather than the number or proportion of respons-
es. For this method, a larger P-sample actually leads to a lower 

clarity of the characteristics exhibited within a group because 
multiple individuals represent 1 factor.21,22,28 Therefore, small 
sample sizes are the norm.

Study Procedures

Step 1: Formation of a Q-Concourse
We developed a list of statements that represented the total 
range of perspectives, called the Q-concourse from a litera-
ture review and in-depth interviews of patients with DFUs 
to identify the uncertainty factors related to their prognosis. 
To reduce researcher-induced bias, semistructured interviews 
were conducted with questions divided into 4 theoretical cat-
egories derived from the theory of uncertainty. These included 
ambiguity, complexity, volatility, and unpredictability.13-17 In-
terviews were conducted to the point of theoretical saturation, 
meaning that the researcher (Y.L.) continued to interview 
until there were no new data obtained from the participants. 
The interview transcripts were repeatedly read and analyzed to 
identify the subjective meaning, thinking, and emotions to-
ward the uncertainty regarding the prognosis of illness, and 
from these interviews, a Q-concourse of 53 statements was 
derived.

Step 2: Selection of a Q-Sample
The Q-samples were reconstructed by researchers (S.C., Y.L.) 
separating and selectively deleting those containing 2 or more 
viewpoints in 1 Q-concourse statement. Next, the Q-sample 
extraction and categorization processes were modified and 
reviewed by researchers (S.C., Y.L.) through a nonstructured 
sampling process that randomly selected a statement thought 
to best represent the category derived from the theory of un-
certainty from the Q-concourse.26 After review, a total of 30 
statements were included in the Q-sample.

Step 3: Selection of a P-Sample
The P-sample refers to the study participants who engage in 
the Q-sorting process.26 Forty individuals who were patients 
of the diabetic wound center of a university hospital in South 
Korea between May and October 2013 were approached, and 
enrolled in the P-sample.

Step 4: The Q-Sorting Process
The P-sample participants were given an explanation of 
the study purpose and card sorting process prior to the Q- 
sorting activity. The 30 statements derived in step 2 were print-
ed on cards, with each card containing 1 statement. During 
sorting, the participants were asked to refer to the Q-sorting 
instructions and lay out the cards in a pyramid format on a 
table (Figure 1). Q-sorting occurred as each participant read 
the Q-sample cards, categorizing them by subjective opinion. 

Figure 1. A typical Q-sort table for rank ordering Q-sample.
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to those who are employed, and they therefore may fail to ac-
curately perceive their conditions and diseases.

P-13 showed the highest factor loading (Table 1), which 
means that the sample showed characteristics that were repre-
sentative of each factor. P-13 was a 77-year-old patient who had 
just been admitted to the hospital for a DFU. In order to ex-
plain “most agree” with items 1 and 3 (Table 2), the patient said:

“I don’t know how my feet became like this. I was behaving 
normally, but suddenly I felt like I had foot odor. So I looked 
at my feet, and they were severely wounded like this. I am 
anxious because I feel like there seems to be no change in my 
wound during treatment. I was hospitalized, and I wonder 
when I will be able to leave the hospital. I feel frustrated.”

Q-Factor 2: Concerns About a Negative Future
Ten patients were included in factor 2. In this factor, the Q-state-
ments with strong agreement were 13, 24, 26, and 27, and the 
Q-statements that strongly disagreed were 1, 8, 12, 21, and 
30 (Table 2). Factor 2 reflects the patients’ fears of unexpected 
changes after treatment versus the difficulties they presently face. 
Posttreatment changes include external physical and functional 
changes such as the foot’s shape and walking abilities, as well 
as changes to daily lives regarding maintaining jobs or hobbies.

The P-sample individuals exhibiting this factor were gener-
ally females. Since females tend to be more sensitive to changes 
in appearance and for those employed, they fear losing their 
jobs, raising the level of uncertainty.30 The average age in this 
factor was relatively younger than the ages of those in other  
factors. This finding reflects the higher levels of social or eco-
nomic activity, and when coupled with the diagnosis of a 
chronic disease, patients were burdened socially and econom-
ically as well as mentally as they worry about their ability to 
fulfill their roles at home and in the community.31 Additional-
ly, the unpredictability of treatment outcomes and how it will 
affect their life adds to uncertainty.

The highest factor loading was observed for P-38 (Table 1), 
who was a 48-year-old homemaker. The ulcer reoccurred after 
completely healing, and the patient was undergoing treatment 
for 2 months. Statements that explain why the patient chose 
“most agree” with items 24 and 25 (Table 2) include:

“Both of my children are still elementary school students. I 
cannot go to school meetings and even the playground out of 
fear that my children will be teased by their friends. I am afraid 
of how long I will have to act like this. The DFU treatment 
seems endless, and I feel like I cannot predict my future.”

Q-Factor 3: Overdependence on Information
Nine patients were included in factor  3. For this factor, the 
Q-statements with strong agreement were 12, 13, 22, 23, and 
27, while the Q-statements, which strongly disagreed, were 
19, 20, 24, 26, 28, and 29 (Table 2). Factor 3 includes patients 
whose thoughts about their disease change in response to the 
people around them and their situations. For example, patients 
come into contact with individuals with the same disease, 
medical staff, family, and mass media. This P-sample tended 
to receive more care from the families, indicating a higher de-
gree of social support compared to individuals in other factors. 
Moreover, they have more opportunity to communicate with 
those around them, using their caregivers and family or friends 
as a support structure to help overcome the uncertainty asso-
ciated with their DFU.

First, the participants were requested to read and divide the 
cards into 3 groups: “Agee,” “Neutral,” and “Disagree.” Next, 
they were requested to differentiate the statements within the 
“Agree” groups according to their degree of agreement and then 
place them to the right of the table in order. Then, they were 
requested to do the same process with the “Disagree” groups 
and place them to the left of the table in order. The neutral 
cards were placed in the middle of the table. Last, the partic-
ipants were asked for their reasons for these categorizations.

Step 5: Factor Analysis and Labeling
The Q-sorting data obtained from the P-sample were entered 
into the PQ Method program (Version 2.35, The University 
of the Federal Armed Forces, Munich, Germany), followed by 
Q-factor and varimax rotation of the principal components 
analysis.29 The factor analysis statistically identifies unknown 
characteristics through statistical analysis of mutual relations 
between variables, to discover items of high intercorrelation 
and assign them meaning.26 In our case, 4 factors were found 
possessing the most explanatory power to effectively explain the 
uncertainty of patients with DFU regarding their prognosis. 
The factors were then named to best reflect their characteris-
tics. The results were interpreted based on the item “statements” 
with stronger agreement or disagreement statements. State-
ments during the Q-sorting process, related literature, and gen-
eral characteristics data were also utilized to name the factors.

RESULTS

Ten participants enrolled in step 1 had a mean age 65.21 ± 
7.52 years. Of these, 5 were inpatients and 5 were outpatients. 
The sample in step 3 was 40 patients with DFUs comprised 
of 16 inpatients and 24 outpatients, mean age 59.05 ± 11.08 
years.

Our analysis identified 4 factors; the explanatory power per 
factor was 19%, 12%, 13%, and 13%, respectively, explaining 
57% of the total variance with 16, 10, 9, and 5 patients who 
were classified as factors, respectively (Table 1). Brown22 stated 
that in Q-methodology 4 to 5 people per factor are sufficient 
to explain the factors, and that if a factor’s eigenvalue is more 
than 1.0 it is statistically significant. The standard scores for 
each factor with regard to the Q-statement are shown in Table 
2. Among the 30 statements, statements 10 and 17 showed 
consistent opinions in all factors. These data show that most 
patients with DFUs experience anxiety about the uncertain 
prognosis of the disease.

Considering the characteristics of each factor, the 4 Q- 
factors classified from the uncertainty of prognosis in patients 
with DFU were named.

Q-Factor 1: Confusion From a Lack of Knowledge
Sixteen patients were included in factor 1. The Q-statements 
with strong agreement were 1, 2, 3, 5, and 9, while the Q-state-
ments with strong disagreement were 4, 6, 24, 25, 26, 28, 29, 
and 30 (Table 2). Factor 1 describes the patient’s failure to un-
derstand cause of disease or condition, and lack of understand-
ing of the treatment process due to insufficient information 
given to them by health care providers. Nine of the P-sample 
individuals exhibiting this factor had undergone treatment for 
1 month or less and were mostly unemployed. They appeared 
to feel uncertainty while facing the daunting nature of the un-
known. Moreover, unemployed individuals often lack oppor-
tunities for social contact and access to information compared 
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TABLE 1.
Factor Loadings and Characteristics of the Subjects

Subject No. 
(Q-Sort) Age Sex

Marital 
Status Occupation Religion

Treatment 
Duration

Caregiver During 
Treatment

Presence of 
Other Diseases

Recurrence 
Experience

Factor 
Loadings

Type 1

 2 50 Female Married Unemployed None 2 y No Yes Yes .6649

 3 63 Male Married Self-employed None 1 wk No Yes Yes .6371

 4 61 Male Married Unemployed Christian 2 wk No No No .7853

 7 61 Male Married Unemployed None 2 mo Yes No No .5840

 10 64 Male Married Unemployed None 6 mo No Yes Yes .5250

 11 52 Male Married Self-employed None 5 mo No Yes No .4792

 13a 77 Male Widowed Unemployed None 2 wk No Yes Yes .8481

 17 68 Male Married Unemployed Christian 6 mo No Yes Yes .4801

 18 69 Male Married Unemployed None 1 wk No No No .7947

 20 72 Male Widowed Unemployed Christian 2 wk Yes Yes No .6919

 23 65 Male Married Educator Christian 3 mo Yes Yes Yes .7710

 24 51 Female Married Unemployed None 3 mo No No No .5946

 25 46 Male Married Unemployed None 6 mo No No Yes .1806

 29 74 Female Married Unemployed Christian 1 mo Yes No No .5023

 36 62 Male Married Unemployed None 1 mo No No No .5714

 40 48 Male Unmarried Unemployed Other 1 wk No No No .5757

Type 2

 6 45 Female Married Self-employed None 1 y Yes No Yes .6383

 15 42 Male Married Unemployed None 1 mo Yes No No .5918

 16 59 Female Married Housewife Christian 2 mo No Yes Yes .6874

 21 48 Male Married Housewife None 3 mo No No Yes .3735

 22 53 Female Married Educator None 2 wk No Yes No .5173

 26 55 Male Married Self-employed None 5 mo No No Yes .4776

 28 36 Male Married Office worker None 3 mo No No Yes .1785

 33 37 Female Married Unemployed None 1 mo No No Yes .4887

 37 57 Female Married Housewife None 3 mo No Yes Yes .5792

 38a 48 Female Married Housewife None 2 mo No No Yes .7216

Type 3

 5 60 Female Married Housewife None 6 mo No Yes Yes .5274

 8 61 Male Married Unemployed Christian 2 wk Yes Yes No .4822

 12a 81 Male Married Unemployed None 2 mo Yes Yes No .7380

 14 67 Male Married Unemployed Christian 6 mo No Yes Yes .7082

 19 80 Male Married Unemployed None 4 mo Yes Yes No .5691

 27 52 Male Married Unemployed None 5 mo No Yes Yes .5738

 30 59 Male Married Unemployed None 1 y No Yes Yes .5092

 32 64 Male Married Unemployed None 1 mo No No Yes .7315

 39 74 Male Married Unemployed None 1 mo Yes Yes No .6817

Type 4

 1 68 Female Married Housewife None 2 wk Yes No No .7222

 9a 54 Male Married Self-employed None 3 mo Yes No No .7994

 31 51 Male Married Self-employed None 6 mo Yes Yes Yes .7803

 34 66 Male Married Unemployed None 1 y Yes Yes No .6794

 35 62 Male Married Self-employed None 1 y Yes No Yes .7677
aSubjects with the highest factor loading.
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TABLE 2.
Item z Scores in the Q-Sample

Stimulus Items/Statements Type 1 Type 2 Type 3 Type 4

1.  Since diabetes patients might need their foot amputated due to a small wound, I do not know what to do to avoid amputation. 1.3 −1.1 −0.7 −0.4

2. When I see my family struggling with high medical costs, I feel uneasy about how long they must suffer. 1.5 0.3 −0.3 −0.6

3.  I thought my treatment would end after this, but I am in despair knowing that diabetic foot ulcers may recur as long as I have 
diabetes.

1.6 −0.3 0.6 −0.4

4.  I told the hospital that I would maintain my condition after completing my last treatment; however, I’m at the hospital again, 
and I don’t know what to do.

−1.1 −0.3 −0.9 0.1

5. I don’t know how I got this wound in the first place, and I don’t know how it worsened so quickly. 1.0 −0.8 −0.3 −0.3

6.  I now have confidence that I will not face this situation again because I learned why I have this wound through the treatment 
process.

−1.1 −0.7 1.8 −0.9

7.  I have heard from the mass media that the results of diabetic foot ulcers are disastrous and that the mortality rate from 
amputation is high. I don’t know the status of my condition, and I am afraid.

0.9 0.2 0.1 0.4

8.  I have experienced difficulties from several other conditions and am ready for the diabetes treatment process. I am less 
worried about the treatment now.

−0.4 −1.3 0.4 −0.1

9.  When I was first diagnosed with a diabetic foot ulcer, I hoped to be cured; however, as the treatment period becomes longer, I 
am losing confidence.

1.1 0.4 −0.4 0.5

10.  It is difficult for me to understand the status of my foot condition because I don’t know what microorganisms are affecting it, 
but I did hear that my wound is being affected by microorganisms.

0.5 0.1 0.2 0.1

11.  Different medical staff personnel I dealt with spoke of my condition differently and used difficult vocabulary, so I could not 
understand what they meant and don’t know if I am doing better or worse.

0.2 −0.2 −0.9 −0.1

12.  I have past experience with diabetic foot ulcer treatment and saw others around me go through this treatment; therefore, I 
know how the treatment will proceed and am less worried.

−0.4 −1.3 0.7 1.2

13. I have the experience of being fully cured by being treated by this doctor and have faith that I will be cured again. −0.2 1.4 1.0 2.2

14.  I feel frustrated that despite a change in treatment methods, my wound is not getting better. I don’t know if the treatment I 
am receiving is effective.

0.9 0.1 −0.2 0.4

15.  As I see the size of my wound increasing and the size of my foot decreasing, I feel uneasy about whether my treatment is appropriate. 0.2 −0.6 −0.6 −0.8

16.  I have fewer concerns because the doctors and nurses have provided me with easy and simple explanations about my condition. 0.3 −0.1 1.4 0.4

17.  After hearing that the patient beside me underwent lengthy treatment but still had to have their foot amputated, I have 
difficulties sleeping at night.

1.0 1.0 0.6 0.5

18.  The examination results and explanations are too often subject to change and are different from what I think. I cannot 
reasonably predict how I am doing.

0.9 0.4 −0.3 0.2

19.  My doctor said that they would be using antibiotics for treatment. I experienced side effects such as nausea after the injec-
tions, and I do not know what to do.

0.1 −0.5 −0.3 −1.1

20. I feel angry that after visiting the hospital to treat my foot, I was diagnosed with more conditions after being hospitalized. 0.1 −0.8 −0.3 −1.1

21.  The department of internal medicine told me to exercise because of my diabetes, and orthopedic surgery told me not to 
exercise because of my foot. I don’t know what to do.

0.2 −1.0 −0.4 0.6

22.  In my ward are other patients who have been treated multiple times for diabetic foot ulcers and some who have been under-
going lengthy treatment, so I am able to share information with them and am less worried.

−0.0 0.9 1.5 1.6

23.  There are multiple patients with the same wound who go through different treatment periods and experience different results, 
so I feel confused and keep wondering how to get good results.

0.6 0.9 1.3 1.6

24.  I contracted a diabetic foot ulcer, so my foot has a weird shape, and my walk looks abnormal; I do not want to meet people 
and am concerned about how long I will have to live like this.

−1.1 2.3 −0.8 −2.0

25.  I can’t work because of diabetic foot ulcer treatment so I have daily life difficulties and am frustrated because I can’t take 
care of myself and don’t know when I will be able to.

−1.5 0.5 −1.8 1.0

26. I believe that there will be work and social limitations after my treatment, so I feel concerned and isolated. −1.7 2.0 −1.5 −1.4

27.  I was told that I have to take care of my foot on a daily basis after treatment; I am afraid to leave the hospital because I think I 
will be too busy with household chores and work to adequately treat myself.

−0.5 1.0 −1.6 1.2

28.  I do not know how long I will be hospitalized or the ultimate shape of my foot, so I cannot plan my future. I have no hope or 
purpose for my life.

−1.3 0.4 −1.4 −1.5

29. I have been well educated during this treatment and experienced much; I have confidence that it will never recur. −1.2 −0.7 1.5 −1.1

30. I know when my foot wound will be cured and feel that I will be better soon; therefore, I am not worried. −1.8 −2.2 1.4 −0.4
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The highest factor loading was shown for P-12 (Table 1), an 
81-year-old patient who had experienced other complications 
was being cared for by the spouse, but that patient had been 
admitted for the first time to this hospital for DFU. At the 
time of the interview, the patient had been receiving treatment 
for 2 months, and explained the reason for selecting “most 
agree” with items 13 and 23 (Table 2), by saying:

“As the length of the hospital stay grows longer, I feel uneasy 
when I see someone having an amputation. However, I also 
feel like my feet are suddenly getting better when I see most 
of the patients recovering and leaving the hospital. I do not 
know what will happen to me, though.”

Q-Factor 4: Expectations for a Positive Outlook About 
Favorable Results
Five patients were included in factor 4. In this factor, the 
Q-statements with strong agreement were 6, 16, 22, 23, 29, 
and 30, and the Q-statements with strong disagreement were 
25, 26, 27, and 28 (Table 2). Expectations for a positive out-
look about favorable results involve individuals who strived to 
look at the positive aspects of life as well as their illness. They 
often exhibit gratitude for their families, their surroundings, 
and the medical staff who provide treatment. Moreover, rath-
er than seeking fault in themselves and regretting their past 
lives during treatment, they focus on what they have learned 
from the treatment and make an effort to avoid the same issues 
going forward. This P-sample had experience with multiple 
chronic conditions including their diabetes and displayed the 
will to positively overcome uncertainty related to their DFU, 
based on their past experiences.

The highest factor loading was observed for P-9 (Table 1). One 
patient chose “most agree” to items 6 and 29 (Table 2) by saying:

“While I was hospitalized, 3 patients and I got really close to 
each other. We asked each other how the treatment was go-
ing, how foot care was done at home, and learned about good 
foods for controlling diabetes. I lost my toes, but I think there 
were a lot of things I got from the people who comforted me. 
I have had several diabetic complications, particularly when 
I first started dialysis, I faced many. But I am coping well 
positively. So I also believe this ulcer will be cured.”

DISCUSSION

In this study we used Q-methodology to comprehensive-
ly explain the formation of 4 uncertainty factors in patients 
with DFU and to better guide treatment that focuses on the  
patient-level factors. These factors help explain why patients 
may delay treatment, experience prolonged treatment, and 
may have adherence-related, nonhealing DFUs.

The DFU management guidelines recommend that patients 
receive treatment as soon as possible after an ulcer develops, 
if possible within 24 hours.32,33 Unfortunately, studies have 
shown that only 4.4% of patients with DFU pursue treatment 
within this time frame.34 Delayed treatment increases the in-
cidence of amputation.34 According to a study by Yan and 
colleagues,34 60.4% of hospitalized patients with DFU were 
unaware of the signs of wound deterioration. In a study by 
Aliasgharpour and Nayeri,35 hospitalized patients with DFU 
reported that they did not receive proper education about their 
disease. These findings are consistent with the viewpoint of pa-
tients in factor 1 who reported that they had no understanding 

of the disease and that they were not well aware of how to pre-
vent the disease and seek appropriate treatment, despite being 
hospitalized and treated for a DFU. In this same study, there 
was a lack of awareness of the importance of proper nutrition 
and maintenance of normal glucose levels, both important for 
DFU management.35 These findings support the need to in-
clude better patient education, a conclusion that supports fac-
tor 1 characteristics. This group’s uncertainty stems from a lack 
understanding of the disease management and perhaps poor 
communication with health care providers; thus, intervention 
methods should target ongoing patient education on self-man-
agement of diabetes and prevention of DFU. Enhanced com-
munication among providers, patients, caregivers, and family 
members is needed to resolve frustration and to improve dis-
ease management.36

Psychosocial sequelae have been observed in patients with 
ulcers, as noted by Pedras and colleagues,3 who reported that 
anxiety was higher than depression in hospitalized patients with 
DFUs.3 They found patients were pessimistic about their future 
health, including physical condition, and were worried about 
how their lifestyles would be impacted. Previous studies have 
shown that patients with DFU have a low quality of life owing to 
being disabled and experiencing changes in their body image.37

These findings support the uncertainty arising from un-
predictable posttreatment changes in daily life as reported in 
factor 2. Patients exhibiting this factor may experience a de-
crease in social functioning that leads to the severing of social 
relationships; therefore, these patients require nursing inter-
vention to strengthen their resolve to overcome these social 
obstacles. For example, a discussion about realistic social ex-
pectations, including explanations of cases in which patients 
fully recovered, education about how to supplement their 
appearance, and having lay leaders or persons with previous 
DFUs become involved in the care plan.38,39

Factor 3 included patients who experienced prognostic un-
certainty because they depended on the information from and 
observations of others in their environment, such as other pa-
tients’ treatment progress or social media. This indicates that 
social support can reduce uncertainty for patients, which is 
well-documented in studies of patients with cancer or those 
undergoing dialysis in which social support influenced quality 
of life positively.40,41

While patients in this factor could be influenced by social 
and other environmental exposures, many often overcome 
crises through communicating with others around them. We 
found in their interviews that express seeking “consolation” 
by thinking of individuals who face more difficult situations 
than they do; they also seek existential meaning by thinking 
of those who are dedicated to caring for and loving them. 
Nursing interventions could include recommendations for at-
tendance or referrals to self-help groups, group meetings, and 
strengthening their support bases.42 Nurses can help to share 
information about successful treatment experiences, such as 
dressing methods and how to use diet and exercise to control 
glucose.

In factor 4, patients with DFUs reinterpreted the uncertainty 
of their disease positively, with an expectation for favorable out-
comes of treatment. This is echoed in Mishel’s theory that un-
certainty is regarded primarily as opportunity and that individ-
uals can evaluate situations as having a positive impact through 
personal assumptions.10,13-17 Individuals with this factor also 
exhibited a strong sense of belief that they would successfully 
overcome the present crisis viewed through the lens of their past 



Copyright © 2019 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.Copyright © 2019 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.

JWOCN ¿ Volume 46  ¿  Number 6  537Lee and Chang

used to identify the uncertainty factors of patients with DFU 
and to develop measurement tools or nursing intervention 
programs that could then be implemented.
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experiences. In previous studies, patients with DFUs who exhib-
ited good mental health were successful in coping with stress, 
which supports factor 4.43-45 Intervention methods should focus 
on identifying and strengthening positive coping mechanisms 
that may include the presence of family, interactions with health 
care providers, or others. The treatment process is often lengthy; 
thus, awareness of psychosocial factors that may evolve such as 
anxiety is an important nursing consideration.46

The results of the present study confirmed that prognostic 
uncertainty in patients with DFU can be classified into different 
types according to the patients’ subjective judgments or “view-
points.” Awareness of patients’ lack of knowledge about their 
disease processes, their worry about negative changes in their 
physical, social, and financial circumstances, and confusion ow-
ing to their dependence on others for treatment influences the 
self-confidence (Figure 2). Uncertainly assessment should be 
incorporated as baseline data for clinical care decision-making. 
Further the results of our study can help to improve our under-
standing of the uncertainty of illness for patients with DFUs, 
guide patient education, and be used to develop more useful 
tools for clinical practice to assess the experience of prognostic 
uncertainty. In addition, by effectively identifying the type of 
uncertainty experienced by patients, nursing interventions can 
be customized that are best suited for each type of prognostic 
uncertainty. We believe, in the long term, effectively managing 
uncertainty through patient-centered nursing will produce pos-
itive effects on treatment outcomes such as improved quality of 
life and reduce psychosocial distress.

Limitations and Strengths
The Q-methodology research involves small samples, and our 
study was conducted at a single hospital in a large metropol-
itan area; there is limited generalizability of study findings to 
different populations with chronic conditions and health care 
settings. However, the findings provide meaningful data that 
contribute to a better understanding of patients’ perceptions 
of the uncertainty of their prognosis when living with a DFU. 
We believe our data can serve as the basis for larger-scale stud-
ies to further explore the concept of uncertainty and relation-
ships among other health outcomes.

CONCLUSION

We found 4 subjective structures of prognosis uncertainty in 
patients with DFU. The results of this study are expected to be 

Figure 2. Uncertainty on the prognosis in diabetic foot ulcer  
patients.
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