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Abstract: Hemodialysis (HD) patients experience significant HD-related stress. Different types of
coping strategies are utilized by these patients to cope with this stress. Prevalence of different types
of coping strategies in relation with varying levels of HD-related stress scores and disparities by
demographics were assessed. HD patients aged 18 years and above who were seeking regular
treatment in a specific HD-unit of a hospital in the upper Midwest, were surveyed between March
2020 and July 2020. Descriptive statistics, correlational analyses, and regression analyses were
performed. Females could be expected to have emotional coping scores 8 units greater than males,
as B =8.017 for sex in the model, p =.000. Females could be expected to have coping scores 6.4 points
higher than males when adjusted for stress levels, as: B =6.351, p =.001 for sex in the model. For each
1point increase in Stress Score, the Coping Score could be expected to: increase 6.8 points when
adjusted for Sex, where B =6.751 and p =.000. Increased prevalence of emotional pre-occupation was
only observed among female patients which increased with the increase in stress. Psychological
interventions in female HD patients should be strongly considered in addressing emotional pre-
occupation coping.

Keywords: coping; stress; hemodialysis; emotional preoccupation; Coping with Health Injuries and
Problems (CHIP); Chronic Kidney Disease Stress Inventory (CKDSI)

1. Introduction

Prevention of health deterioration in CKD is necessary [1] because it affects both physical and
mental health [2-6]. Adopting an optimal combination of coping strategies may facilitate prevention
of health deterioration in CKD [7]. Educational interventions to promote coping strategies in patients
on HD are effective for enhancing their physical, mental, and social function [8], yet interventions
cannot be implemented without adequate knowledge of the demographics-stress, demographics-
coping, and stress-coping relationships [9]. Therefore, there is a need for methodological
improvements in how to study these relationships to address stress in kidney diseases [10].

Considering the controversies regarding the evidence of relationships between sex and coping,
Bruce et al. (2015) proposed that future studies should consider gender instead of sex to incorporate
a psychological perspective rather than a reproductive perspective [10]. However, Johnson et al.
(2019) suggested that future studies specifically focused on sex have been needed to understand the
coping strategies of persons on HD [11].

Most research in HD patients has focused on sex (i.e., males vs. females) and stressors that
consider the reproductive health of males [11]. For example, a study was conducted in Asia on the
links between stress and coping by using sex as a mediator [12]. Exploring the sex difference between
stress and coping provided evidence on how elderly male and female persons perceived and coped
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with their stress [12]. However, further research has been needed involving other populations to
validate the sex differences in the link between stress and coping, particularly for elderly groups [12].

Identifying demographic characteristics and stressors for selecting corresponding effective
coping strategies has been the foundation for planning intervention that is sensitive to patients’ needs
[11]. Inconsistencies in previous studies in the literature regarding the nature of the relationships
between stress, coping, and demographics were prevalent, as reflected in the literature review that
was part of the larger dissertation study. Considering the gaps, regarding the relationships between
stress and coping variables as well as stress and demographics variables a need to study how stress
may moderate the choice of coping strategy in managing HD or how a patient's demographic profile
(see Appendix A) may introduce further variation into this relationship was identified. A quantitative
research design to address the identified need was adopted. The research design was built on the
theoretical approach of Lazarus and Folkman (1984) to guide such research [13]. The transactional
model of stress and coping “forms the metatheoretical foundation on which the cognitive theory of
stress rests” ([13], 1984, p. 293) and a model also used in the development of Coping with Health
Injuries and Problems (CHIP, Endler et al., 1998) scale and Chronic Kidney Disease Stress Inventory
(CKDSI) by Harwood et al., 2009). CHIP and CKDSI are the two instruments that were used in the
data collection for the implemented study. The model claims that coping strategies have been
determined by stressors that together lead to the appraisal of a stressful event ([13,14], see Figure 1,
appendix B). Based on this ideology that stressors determine the coping strategies used and the
corresponding appraisal of a stressful event, the implemented study was conducted to identify the
various types of coping strategies used in response to HD-related stress scores and to identify the
patterns across different groups by demographics.

2. Materials and Methods

The quantitative, non-experimental, study design was used to assess if specific types of coping
strategies are more prevalent as compared to others especially with the increase or decrease of stress
scores and by sex type. Prediction of coping scores by demographic variables and stress scores was
assessed using a series of inferential analyses. Data was collected in person while patients were
receiving dialysis and in accordance with the ethics committee criteria of the hospital. Because no
identifying information was collected from patients, the privacy of patients’ information was
maintained. The study was approved by the IRBs of both the researcher’s institution and the hospital.
Participants were men and women who self-reported between the ages of 20 and 70 and were on HD
for CKD Stages 1-5 in a hospital of a Midwestern city in the United States. Purposeful sampling was
done to recruit study participants. Purposeful sampling was used to ensure the sample met the
eligibility criteria for the study. Participants were eligible to participate if they had been on HD for a
minimum of 1 month and were currently receiving HD, with the assumption that study participants
were coping with the stress of their illness, as some form of coping is common for addressing stress
due to HD [11]. Age groups within the study participants were organized by a range of age categories
(see Appendix A). Patients were accessed through the hospital protocol. Instruments used in the
study were chosen based on their reliability and validity as evaluated in the scientific literature. Data
were collected from the eligible participants after obtaining informed consent. Data analysis was
conducted using descriptive and inferential analysis with the Statistical Package for the Social
Sciences (SPSS) v. 25.0 [15].

G*Power (2017) was used to calculate the sample size necessary to achieve statistical power and
generalizability to a larger population [16]. A sample size calculation for a two-tailed multiple
regression was performed for a fixed model R-squared increase using a moderate effect size (f=0.15)
with alpha set at 0.05 and power at 0.80. A sample size of 68 study participants was indicated through
sample calculation as needed to achieve statistical power.

Although a sample size of 68 was calculated for maintaining statistical power and
generalizability, the total number of patients attending nephrology clinics for HD at the target
hospital was 80, thereby affecting the likelihood of recruiting the necessary sample size. Most patients
regularly completed forms as part of their HD visits, which increased the likelihood of increased
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response rate. Generalizability of findings to larger populations may require consideration of other
factors (i.e., factors not included for evaluation in this study), even if statistical power was met.

A letter of cooperation was finalized and signed by the hospital administration, followed by
institutional review board (IRB) approval granted through the IRBs of A. T. Still University College
of Graduate Health Studies and the hospital with an IRB # STUDY00001929. Research was conducted
after obtaining IRB approvals. Data were collected through a primary data collection method (i.e., in-
person survey administered by the nurses on floor at the time of in-patient dialysis in the dialysis
unit).

Three instruments were used to collect data i.e., demographic data questionnaire (see Appendix
A); CHIP; and CKDSI. All items from CHIP and CKDSI instruments were used to collect data. Each
item in the CHIP and CKDSI instruments was measured using a 4-point Likert-type scale. The
demographic questionnaire included questions to measure age, sex, marital status, educational level,
and employment status. The CHIP questionnaire was used because it is a reliable scale with
Cronbach’s alpha values ranging in between 0.78-0.88 [17]; and a valid scale as was assessed through
a principal component analysis using varimax rotation to determine factor validity in addition to
measuring construct validity [18]. CHIP also has criterion validity as was assessed by comparing it
with the Coping Inventory for Stressful Situations and the Coping Strategy Indicator [19]. The CKDSI
was used to measure the perceived stress experienced corresponding to HD-related stressors in
patients with CKD as it is a reliable and valid scale [20]. The CKDSI scores for each item were added
together to form a continuous variable with a continuous score for the study.

Data were collected in-person during the patients’” dialysis. Patients were screened for the study
using two questions: “What is the type of your chronic renal disease?” and “What is the stage of your
chronic kidney disease?” (See Appendix A). Patients who indicated HD for CKD were included in
the study. Patients with a diagnosis of CKD but not on HD were excluded because coping strategies
for HD-related stressors were being evaluated. No potential participants meeting the eligibility were
excluded for any reason. To increase recruitment without researcher bias, eligibility questions were
used to define inclusion and exclusion criteria.

Eligible study participants were provided a copy of the informed consent. Verbal informed
consent was obtained. Verbal permission to collect data was implied as a voluntary informed consent
for participation in the study. Data was collected for a time of about three months until a sample size
of 66 was reached. Data collection stopped at this point because there were no more eligible
participants accessible to be surveyed.

The study investigator was responsible for the anonymous data collection and data storage
security. Paper format data was collected at the end of the dialysis visit, placed in locked folders,
transferred to locked drawers at the researcher’s on-site office location, and later converted into
electronic files by manual data entry. Paper files were shredded after keeping paper-format data
protected in locked drawers for a minimum of 1 year. Electronic files of data were secured in
password-protected folders in REDCap™ on the researcher’s password-protected external
organization’s computer at the time of study’s implementation.

Only completed surveys were analyzed for outcomes. Incomplete surveys were used for
descriptive analyses only. Descriptive statistics included the percentages, frequencies, mode, and
index of qualitative variation for each nominal demographic variable, the median and interquartile
range or each ordinal demographic variable and the mean and standard deviation for each of the
continuous variables (stress and coping strategies).

The Materials and Methods should be described with sufficient details to allow others to
replicate and build on the published results. Please note that the publication of your manuscript
implies that you must make all materials, data, computer code, and protocols associated with the
publication available to readers. Please disclose at the submission stage any restrictions on the
availability of materials or information. New methods and protocols should be described in detail
while well-established methods can be briefly described and appropriately cited.

Research manuscripts reporting large datasets that are deposited in a publicly available database
should specify where the data have been deposited and provide the relevant accession numbers. If
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the accession numbers have not yet been obtained at the time of submission, please state that they
will be provided during review. They must be provided prior to publication.

3. Results

A response rate of 84.84% was observed. Generally, the participants were 60-69 years old
(28.6%), male (64.3%), single (53.6%), and high school graduates or the equivalent (64.3%; see Table
1).

Table 1. Descriptive Statistics of Sample Demographics.

Ind dent Type
nvZfinllleesn P Percentage (%) Frequency (n)
Male 37 64.3
Female 22 35.7
Sex
30-39 6 10.7
40-49 7 12.5
50-59 14 25.0
A 60-69 16 28.6
ge (years) 70-79 P g
80-89 6 8.9
90-99 3 3.6
Married 24 429
Marital Unmarried 31 53.6
arital status Widowed f 26
Unemployed
Not Unemployed 36 62.7
Empl t ploy!
mploymen 20 oy
Less than high school diploma
High school diploma or 10 17.9
Educati ivalent 36 64.3
n n
ucatio equivale ; s
Bachelor’s Degree 3 5.4

Higher than bachelor’s degree

The self-reported stress scores by the participants were more towards the lower values of total
stress score (M = 0.89, SD = 0.51), meaning the sample could not be considered stressed. Considering
coping strategies, the sample had the highest mean score for instrumental coping (M = 23.94, SD =
7.32), followed by palliative coping (M = 24.28, SD = 6.57), then distraction coping (M = 23.94, SD =
7.32), and finally emotional pre-occupation coping (M =22.0847, SD = 8.09).

Correlation analysis of the independent variables (IVs) with the dependent variables (DVs) in
nine research questions indicated that correlation values for age, marital status, and educational
status were not moderate (i.e., either below 0.2 or above 0.7) and none of the correlations were
significant in any of the nine research questions. IVs of age, marital status, and education were,
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therefore, not included in any of the regression models. Correlations of the IV of employment status
were not only moderate but also statistically significant and were therefore, added to the regression
models for predicting DVs of distraction coping, palliative coping, instrumental coping, and stress
score in four different models. Correlation of employment status with emotional preoccupation was
high but not statistically significant. Correlations of employment status with any of the three different
coping strategies or the stress score did not appear to be significant in the regression models. Sex was
another variable that was statistically correlated and had a moderate correlation with the stress but
when added into the regression model did not

Sex and Emotional Pre-occupation

IV of sex statistically significantly predicted variations in emotional preoccupation coping. Sex
was only fit to be added to the linear regression model for predicting variations in emotional pre-
occupation. R2 for the overall model was 22.8% with an adjusted R2 of 21.3%, a small to moderate
size effect [21]. The linear 58 regression model statistically significantly predicted emotional pre-
occupation coping, F(1, 54) = 15904, p = .000, adj. R2 = .213. The variable of sex statistically
significantly predicted variations in emotional pre-occupation, p < 0.001. The slope coefficient (B) of
sex was statistically significantly different from 0 (zero) in the model. It can also be interpreted as
meaning there was a linear relationship between sex and emotional preoccupation coping strategy.
Females (comparison group) could be expected to have emotional coping scores 8 units greater than
males (reference group), as B = 8.017 for sex in the model, p =.000 that explained 21% of the variance
in the emotional pre-occupation coping strategy). Regression coefficients and standard errors were
enlisted (see Table 2).

Table 2. Linear Regression Results for Sex and Emotional Pre-occupation Coping.

Model B SEs B t-value Sig 95% CI R2
LL UL

Constant 19.583  1.201 16.301 .000 17.175 21.992 22.8%

Sex 8.017  2.010 477 3.988 .000***  3.986 12.047

Note. Model= “Enter” method in SPSS Statistics; B = Unstandardized regression coefficient; CI = confidence
interval; LL = lower limit; UL = upper limit; SEs= standard error of the coefficient; 3 = standardized coefficient;
R?= coefficient of determination; Adjusted R?>= adjusted coefficient of determination; *p<.05, **p<.01, **p<.001.

Sex, Stress, and Emotional Pre-occupation. Correlation values for sex were 0.477 and for total
stress score were 0.509, p=.000 for both variables. Sex and stress score were only fit to be added to the
multiple regression model for predicting variations in emotional pre-occupation. RI for the overall
model was 39.4% with an adjusted R2 of 37.1%, a moderate size effect.[21] The multiple regression
model statistically significantly predicted emotional pre-occupation coping, F(2,53)=17.246, p=.000,
adj. R2=.371. The variable of sex and stress added statistically significantly added to the prediction of
emotional pre-occupation, p < 0.001, that explained 33% of the variance in the emotional pre-
occupation coping strategy. The slope coefficients (Bs) of sex and stress were statistically significantly
different to 0 (zero) in the model. It can also be interpreted as meaning there was a linear relationship
between sex and emotional pre-occupation coping strategy. Females could be expected to have
coping scores 6.4 points higher than males when adjusted for stress levels, as B=6.351 for sex in the
model, p=.001. For each 1-point increase in Stress Score, the Coping Score could be expected to
increase 6.8 points when adjusted for Sex, where B=6.751 and p =.000. Regression coefficients and
standard errors were enlisted (see Table 3).

Table 3. Multiple Regression Results for Sex, Stress and Emotional Pre-occupation Coping.
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Model B SEz B t-value Sig 95% CI R?  Adjusted R?
LL UL
Constant 14.064  1.800 7.811 .000 1.743 19441 399%  33.0%

Sex 6.351 1.849 378 3.435.001** 2.643 10.060

Stress 6751  1.768 420 3.819.000***  3.206 10.296

4. Discussion

Stress is a normal part of life and especially stress associated with chronic health conditions can
be overwhelming.[9,20-25]. Stress specifically holds more significance in HD patients because it
increases the higher rates of mortality due to cardiovascular events in HD patients as compared to
cardiovascular events in general patients without HD [26].

Higher stress levels and corresponding higher needs to address stress in HD [25], demands
prevalence of coping strategies in HD patients, yet achieving adequate use of coping strategies
requires learning and adopting adaptive coping strategies in some cases.[27] The differences between
men and women in the use of emotion-focused coping strategies have been reported [9,11,28]. The
observed similarities of significant relationships of sex/gender with emotional pre-
occupation/emotion-focused coping strategies correspondingly refers to the fact that despite
geographical distances and whether you consider gender or sex, the construct of sex/gender holds
significance in association with emotion-centered coping strategies/emotional pre-occupation coping
strategy. Women use more emotion-focused coping strategies which can be explained by the current
finding that females as compared to males use more emotional pre-occupation coping strategy.[9]
Though emotion-focused coping often has been described as less effective than problem-focused
coping, under certain circumstances, emotion-focused coping may be more productive than active
coping responses (e.g., when a stressor cannot be changed like HD).

Self-blame, rumination and/or catastrophizing are examples of emotion-focused coping negative
in nature that are related to higher depression scores.[29] Positive reappraisal, on the other hand is a
emotion-focused coping strategy positive in nature that is not only related with lower depression
scores [28] but also associated with lower levels of negative affect.[30] Increased prevalence of
emotion-focused coping in females in the current study could be an advantage for women
undergoing HD, as adaptive use of emotion-oriented coping can help to decrease negative affect in
women and increase positive affect in men.[31] Furthermore, promoting adaptive emotion-focused
coping facilitates prevention of harmful effects in HD patients [24].

The phenomenon of understanding the significance of emotion-focused coping in patients on
HD corresponds with the finding in the current study where, with an increase in stress, emotional
pre-occupation coping strategy also increased. This finding was like the finding that emotion-focused
coping increasingly prevailed in patients with CKD and/or patients on HD [11,32,33]. Despite the
increased prevalence of emotion-focused coping with increased stress in HD, emotion-focused
coping consistently appeared to be more prevalent in women than men.

A need to assess if increasing emotional pre-occupation coping strategies in males would help
to provide protective effects against the HD-related stress in males especially, because although
males tended to engage in emotion-focused coping strategies less often, they appeared to experience
better functional outcomes if they learn to use emotion-focused coping strategies [34]. Up-skilling
males in the use of emotion-focused strategies may provide them with an additional tool to manage
their HD-related stress [30]. Future research to confirm the role of emotional pre-occupation coping
strategy as it relates to HD may be beneficial in planning and implementing interventions especially
because emotional pre-occupation has considerable conceptual overlap with the emotion-oriented
coping [35]. Positive coping strategies in emotion-oriented coping like positive appraisal may need
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to be promoted for better stress management in HD patients and especially males. Therefore, future
studies should consider increasing the prevalence of adaptive emotion-focused coping in men
especially because men lack in emotion-focused coping to address stress. Increasing adaptive
emotion-focused coping holds significance in the stress-management therapies as it can be used to
increase self-care in patients on HD for ultimately increasing hope [36].

The results of the study provided evidence-based information to health care providers involved
in renal care management about the differences in the use of coping strategies that were reported
from the study sample. Knowledge of variations in coping strategies may effectively enable health
care providers to plan and implement interventions for the study sample. Directed interventions to
increase the prevalence of a better combination of coping strategies may facilitate the promotion of
positive behaviors, manage HD compliance, and increase the quality of physical, mental, and social
functions.

Researchers may consider assessing factors that contribute to expected increased emotional pre-
occupation in females on HD. Simultaneously, researchers may also assess if increased use of
emotional pre-occupation is associated with decreased use of distraction coping, to assess if
emotional pre-occupation coping strategy may be used as a facilitative coping strategy for
minimizing the negative effects of negative coping strategies. It may also be assessed if increased
emotional pre-occupation in females helps to decrease the stress related with HD, and thus, increases
palliative coping and instrumental coping strategies in females on HD.

Multi-centered research to assess if the observed trends remain consistent across larger
populations. A longitudinal study to measure the same relationships at different time points would
help with the confirmability of findings. In addition, assessment of daily living stressors in addition
to HD-related stressors may be done. Larger sample sizes may also lead to the identification of
associations that were insignificant in the study.

5. Conclusions

Stress-coping mechanisms are important parameters in addressing hemodialysis management
especially when variations in coping styles corresponding to HD-related stress prevail by sex. Future
research studies may focus on implementing interventions to increase emotional pre-occupation
coping as a defensive coping mechanism in males and decreasing EP in females as an avoidance
coping strategy.
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Appendix A

Screening and Demographic Questionnaire
Screening Question:

What is the type of your chronic renal disease? Circle one.
a. Chronic Kidney Disease

b. End-Stage Renal Disease

Demographic Questionnaire:

Please circle the letter of the answer that describes you best:
1. What is the stage of your CKD?

a. Stage 1

b. Stage 2

c. Stage 3

d. Stage 4

e. Stage 5

2. How long have you been on chronic hemodialysis?
a. Less than 6 months

b. 6 months —less than 12 months

c. 1 year — less than 2 years

d. 2 years to less than 3 years

e. 3 years or more

3. What is your age group?

a. 18-29 years

b. 30-39 years

c. 40-49 years

91

d. 50-59 years

e. 60-69 years

f. 70-79 years

g. 80-89 years

h. 90-99 years

4. What is your sex?

a. Male

b. Female

5. What is your marital status?

a. Married

b. Unmarried

c. Widowed

6. What is your educational level?

a. Less than high school diploma or equivalent
b. High school diploma or equivalent

c. Bachelor’s degree

d. Higher than Bachelor’s degree

7. What is your employment status?

a. Unemployed

b. Employed

c. Retired

Appendix B
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TRANSACTIONAL MODEL OF STRESS AND COPING
| Mediating Processes Outcomes
Primary Appraisal Coping Effort -
Perceived susceptibility Problem-Management Adap}atmn
Perceived severity (Instrumental and Emotional well-
Motivational relevance \ Palliative Coping) being
Causal focus Emotional Regulation [ Functional status
(Emotional Health behaviors
Preoccupation and
/ Distraction Coping)
J
Stressors-related to HD |
Meaning-based Coping
\ Positive appraisal
Secondary Appraisal RCY{SCd 803!5
Perceived control over outcomes Splr'lt'ual beliefs
Perceived control over emotions Positive events
Self-efficacy
A
Moderators
Dispositional Coping Style- Age,
Employment —

Social Support- Gender, Marital
status, Education

Figure 1. Transactional Model of Stress and Coping (Lazarus & Folkman, 1984).
Adapted from “Transactional model of stress” by Manv, L., 2014, Health Psychology:
Stress and Coping [Blog]. Copyright 2014 by Lee Manv. Adapted with permission.
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