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Introduction

Background: The job-related burnout rate in eye care workers has been consistently
rising. That is why it is important to develop psychodiagnostic instruments for detecting
stress reactions, and to make them psychometrically adapted to the social and cultural
realities of the Ukrainian professional environment.

Purpose: 1o develop an inventory for measuring stress reactions, to customize it to
eye care workers and the realities of our nation, to psychometrically analyze it, and to
estimate its relationships with job satisfaction indices.

Materials and Methods: The study sample consisted of the eye care workers from
the Filatov institute. Two hundred and eleven eye care workers were included in the
study. The response rate for the inventory was 85.8% (181/211). The 181 responders
included 99 nursing staff members and 82 physicians (ophthalmologists). The study
was conducted with the use of the modified version of the Student-life Stress Inventory
(SSI) by Gadzella.

Results: The Stress Reaction Inventory (SRI) for eye care workers was developed by
adapting the SSI. The modified version of the inventory is comprised of four stress
reaction scales (or categories), Physiological (F), Emotional (G), Behavioral (H),
and Cognitive Appraisal (I), which were found to have high internal consistency and
test-retest reliability. Both among the nursing staff member group and the physician
group, the more acute emotional and behavioral reactions to stressors responders
experienced, the lower was their job satisfaction. The test norms were developed and
presented using the quartile scale, as long as the sample was representative. Therefore,
the adapted Ukrainian-language version of the Stress Reaction Inventory for eye care
workers showed evidence of internal consistency and construct validity.

Material and Methods

While considering stress issues related to professional
medical activities, it should be noted that these activities are
characterized by high frequency of negative stress events,
marked individual stress loads, and increased maladaptive
stress responses. Recent reviews [ 1, 2] of empirical studies
have evidenced that doctors of various specialties are
rather sensitive to workplace stress. Little is, however,
known on which stress responses are characteristic of eye
care workers [3].

Therefore, the purpose of this article was to develop
an inventory for measuring stress reactions, to customize
it to eye care workers and the realities of our nation,
to psychometrically analyze it, and to estimate its
relationships with job satisfaction indices.

The study sample consisted of the eye care workers
from the Filatov institute. Two hundred and eleven eye care
workers were requested to respond to the inventory. The
response rate for the inventory was 85.8% (181/211). The
181 responders included 99 nursing staff members, and
82 ophthalmologists. The SRI for eye care workers was
developed by adapting the Student-life Stress Inventory
(SSI) by Gadzella [4].

The SSIof 1991 consists of 51 items and is comprised of
two subscales representing nine categories. The subscales
are identified as Stressors and Reactions to Stressors with
five categories specific to Stressors and four associated
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with Reactions to Stressors. The five categories of Stressors
include Frustrations (A), Conflicts (B), Pressures (C),
Changes (D), and Self-Imposed (E). The four categories
representing Reactions to Stressors are Physiological (F),
Emotional (G), Behavioral (H), and Cognitive Appraisal
(D). The responders rate each item by using a 5-point Likert
scale. Items of the Cognitive Appraisal category have
reversed scaling. Gadzella et al found SSI categories such
as Frustrations (A), Conflicts (B), Pressures (C), Changes
(D), Self-Imposed (E), Physiological (F), Emotional (G),
Behavioral (H), and Cognitive Appraisal (I) to have a
Cronbach’s alpha of 0.67, 0.71, 075, 0.86, 0.61, 0.83, 0.82,
0.73, and 0.77, respectively.

In 2015, the SSI was translated into Ukrainian, and
customized to the social and cultural realities of our
nation by Biron [5]. The customization was based on
the principles of Daniliuk’s ethnonational psychology.
According to Daniliuk [6], ethnic identity is a factor in
personality self-building.

In the customized version of 2015, the B and E
categories of the original version were removed for the
following two reasons. First, responders found it difficult to
understand formulations of the B category items related to
quantitative and qualitative characteristics of alternatives
for conflict situations. Second, E category items were too
subjective and related to self-assessment of personality
characteristics. The responders rate each item by using a
5-point Likert scale, where 1 = Never, 2 = Seldom, 3 =
Occasionally, 4 = Often, and 5 = Most of the Time.

The Kim, Leong, and Lee’s Job Satisfaction Scale (JSS)
[7] was translated into Ukrainian and psychometrically
analyzed by Semeniuk [8] based on the conditions of the
national eye care worker population, and used for the
assessment of job and organization satisfaction.

The scale consists of 5 items describing a subjective
assessment of individual’s job. The responders rate each
item by using a 5-point Likert scale, where 1 = Strongly
Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 =
Strongly Agree. The JSS was found to have a Cronbach’s
alpha of 0.849 [9].

Psychometric indices characterizing internal scale
consistency were calculated for each scale or category.
Values for each item were standardized before computing
Cronbach’s alpha. According to Burlachuk [10], inventory
scales most commonly have a Cronbach’s alpha ranging
from 0.6 to 0.8. In the current study, a Cronbach’s alpha
ranging from 0.6 to 0.8 was considered as satisfactory,
and that exceeding 0.8 was considered as high. EZR
(R-statistics) software [ 11] was used for statistical analyses.

Results

The Stress Reaction Inventory (SRI) for eye care
workers was adapted from the instrument by Gadzella
et al [4]. The SRI is comprised of the following scales
(categories representing Reactions to  Stressors):
Physiological (F), Emotional (G), Behavioral (H), and
Cognitive Appraisal (I).

The Physiological (F) scale describes the symptoms
(sweating; speech difficulties; trembling; restlessness;
exhaustion, etc.) that the responder may have experienced
recently. The scale comprises 14 items. It demonstrated
high internal consistency for a general sample of medical
staff (as reflected by a Cronbach's alpha value of 0.835) and
subsample of nursing staff (0.868), and sufficient internal
consistency for a subsample of physician staff (0.746).

The Emotional (G) scale describes the symptoms (fear,
anxiety, worry, anger, guilt, etc.) that the responder may
have experienced recently. The scale comprises 4 items. It
demonstrated sufficient internal consistency for a general
sample of medical staff, subsample of nursing staff, and
subsample of physician staff, as reflected by a Cronbach's
alpha value of 0.738, 0.728, and 0.756, respectively.

The Behavioral (H) scale describes the reactions that
the responder may have experienced in stressful situations
such as crying, abusing others, alcohol or drug abusing, etc.
The scale comprises 7 items. It demonstrated sufficient,
high and low internal consistency for a general sample of
medical staff, subsample of nursing staff, and subsample of
physician staff, respectively, as reflected by a Cronbach's
alpha value of 0.776, 0. 820, and 0.587, respectively.

We found that the item ‘I have cried in a stressful
situation’ (item 19) contributed the least to the internal
consistency of the Behavioral (H) scale for a subsample of
physician staff (Cronbach’s alpha ifitem is deleted = 0.612).
We decided to remove this item from the scale, since the
scale as well as the entire SSI was originally developed for
use with students, not medics. However, as a person grows
older, the number of his /her crying events decreases and
emotions become a more common reason for crying than
physical pain [12]. Therefore, after removing the item, the
reliability, as expressed by Cronbach's alpha, improved to
0.817 (high level), 0.865 (high level), and 0.624 (sufficient
level) for the Behavioral (H) scale for a general sample of
medical staff, subsample of nursing staff, and subsample
of physician staff, respectively.

The Cognitive Appraisal (I) scale describes the ideas
and analysis with regard to stressful situations, stress level
assessment, and stress coping efficacy assessment. The
scale comprises 2 items. It demonstrated high internal
consistency for a general sample of medical staff (as
reflected by a Cronbach's alpha value of 0.921), subsample
of nursing staff (0.868), and subsample of physician staff
(0.941).

Pearson correlations demonstrated high test-retest
reliability across two test sessions separated by two
weeks. Thus, Pearson coefficients for the Physiological
(F), Emotional (G), Behavioral (H), and Cognitive
Appraisal (I) scales were 0.786, 0.799, 0.834, and 0.765,
respectively, among the nursing staff, and 0.823, 0.809,
0.896, and 0.798, respectively, among the physician staff.

The last stage of the psychometric analysis for this
methodology consisted in examination of the descriptive
statistics for constructed scales. Descriptive statistics for
the Physiological (F), Emotional (G), Behavioral (H),
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and Cognitive Appraisal (I) scales were (M = 1.927; SD
= 0.491), (M = 2.107; SD = 0.698), (M = 1.556; SD =
0.426), and (M =2.951; SD = 1.246), respectively, among
the nursing staff subsample, and (M =2.069; SD = 0.724),
(M=2.139; SD=0.811), M =1.782; SD=0.765), and (M
= 3.157; SD = 1.437), respectively, among the physician
staff subsample.

A comparison among contrast groups with regard to
intensity of reactions to the stressors was performed using
the Mann-Whitney U test. However, the test found no
significant differences with regard to the Physiological
(U = 3824.500; p = 0.503), Emotional (U = 4039.500;
p = 0.955), Behavioral (U = 3477.500; p = 0.095), and
Cognitive Appraisal (U = 3701.500; p = 0.304) reactions
to the stressors.

Criterion-related validity was assessed by Spearman’s
correlation between Stress Reaction Inventory scales
and the Job Satisfaction Scale. Spearman correlation
coefficients for the Physiological, Emotional, Behavioral,
and Cognitive Appraisal scales were (rs = -0.179; p =
0.077), (rs = -0.316; p = 0.001), (rs = -0.230; p = 0.022),
and (rs =0.230; p=0.022), respectively, among the nursing
staff subsample, and (rs = -0.301; p = 0.006), (rs = -0.348;
p = 0.001), (rs = -0.241; p = 0.029), and (rs = 0.018; p =
0.869), respectively, among the physician staff subsample.

The last stage of the study was to standardize the Stress
Reaction Inventory. We believe that the sample studied in
this research can be used to standardize the inventory, and
that the norms calculated for the sample are representative
for the individuals of relevant age and social status. This
makes it possible to introduce relevant test norms. The
method selected for reducing normalized estimates to
the easy-to-use form boils down to presenting final test
estimates using a quartile scale (Quartile 1, lower quartile;
Quartile 2, below median; Quartile 3, above median;
Quartile 4, upper quartile). Table 1 shows (1) raw index
scores corresponding to defined standardized index levels
in accordance with calculated quartile estimates and (2)
test norms expressed in quartiles.

In order to compare the data we obtained on the
frequency of stress reactions experienced by Ukrainian
eye care workers with those reported by other researchers,
we conducted frequency analysis of stress reactions as per
the Stress Reaction Inventory suggested by us.

Table 2 demonstrates frequencies of reactions to
physiological, emotional, and behavioral stressors, and
cognitive appraisal of stressors based on Stress Reaction
Inventory forms completed by responders from the Filatov
institute.

Discussion

Ophthalmology is a high-tech and fast advancing
branch of medicine, and its recent advances have raised
the bar of expectations for successful treatment of eye
disorders for patients. However, significant workload [13]
and demand for constant learning in order to comply with
best practices and standards in medical care may become
stressors for physicians [14].

A job-related burnout rate in eye care workers has
been consistently rising. Job-related burnout is defined
in clinical psychology as an emotional exhaustion,
depersonalization, and reduced personal accomplishment
that can occur among individuals who work with other
people in some capacity [15]. In addition, ICD-10 defines
burnout as a “state of vital exhaustion” [16]. Recent
studies have demonstrated that burnout is associated with
reduced job performance and a risk factor for coronary
heart disease [17]. Chronic burnout is also associated
with impaired cognitive performance (impaired memory
and attention performance), absence at work and job
withdrawal intentions [18].

We believe that stress coping bust be viewed as a system
phenomenon [19, 20]; however, it is noteworthy that the
psychodiagnostic instruments for the assessment of stress
reactions in eye care workers are unavailable, and the use
of non-validated [21-23] or non-specialized psychometric
questionnaires [24] is common among studies.

That is why a Stress Reaction Inventory (SRI) for
eye care workers customized to the Ukrainian setting
was developed and psychometrically analyzed, and its
relationships with job satisfaction indices were estimated.

We have compared the frequencies of stress reactions
obtained with the SRI in our study sample with those
obtained in other studies.

It has been reported [25] recently that, of the US
ophthalmologists surveyed, 37% said that they are either
burned out, depressed, or both, and 23%, that they would
seek professional help for burnout, depression or both.
In addition, close to half (46%) of ophthalmologists
who acknowledged having depression reported that they
express their frustration around staff and peers as a result.
Moreover, 38% percent said that they are more easily
exasperated, and 33% are either less engaged or less
friendly with friends and colleagues. In a Pakistani study
by Alkhairy etal [21], phaco surgeons were requested to fill
in a questionnaire which described the physical symptoms
of stress such as headache, dry mouth, palpitations etc
which one experiences while doing phacoemulsification
surgery and also inquired about the surgical experience.
Stress level was found to be the highest in 6-14 years
working experience. In an Iranian study by Chams et
al [26], ergonomics-related disorders (like back pain)
and such stress-related disorders as chronic headache
and psychosocial disorders were reported by 80%,
54.9%, and two thirds, respectively, of the responding
ophthalmologists. In the current study, we found that,
among Ukrainian ophthalmologists, cognitive reactions
were more common than physiological, emotional, and
behavioral reactions to stressors. Cognitive reactions to
stressors are associated with threat appraisal, decision
making with regard to stressful situations, and planning
for further actions, which is the most important in the
interaction of the human being with the environment, and
facilitates effective stress coping. We found exhaustion
to be the most common physiological reaction both
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among nursing staff members and physicians (48.5%
and 56.1%, respectively). In addition, the most common
emotional reactions among physicians were fear, anxiety,
and worry (42.7), but various emotional reactions were
approximately equally common among the nursing staff
members. Furthermore, the most common behavioral
reaction among physicians was irritation (39.0%). That
1s, the above reactions to stressors are characteristic
for ophthalmologists from various countries and were
found with various frequencies among studies. This
is in agreement with previous empirical studies which
demonstrated that the within-person variability in job
performance was associated with a variety of specific stress
reactions like worry, irritation, depressive symptoms,
hostile attitude and loneliness.

Therefore, the final Cronbach’s alpha coefficients and
test-retest correlation coefficients obtained in the current
study make it possible to conclude that the scales of the
modified Stress Reaction Inventory (SRI) version had high
internal consistency and test-retest reliability, and can be
used for further psychometric research among eye care
workers. It was found that intensity of stress reactions did
not depend on whether an eye care worker was a nursing
staff member or a physician. In addition, burnout was
found with the same frequency in nursing staff members
as in physicians. Both among the former and the latter
groups, the more acute emotional and behavioral reactions
to stressors responders experienced, the lower was their
job and organization satisfaction. Moreover, the more
acute physiological reactions physicians experienced,
the lower was their job satisfaction. Furthermore, among
nursing staff members, the capacity for cognitive appraisal
of stressful events and appraisal of stressfulness and
efficacy of coping strategies contributed to their higher
job and organization satisfaction. The most common
stress reactions among Ukrainian eye care workers were
cognitive stress reactions, namely, cognitive appraisal of
and coping with stressful events.

The use of the Stress Reaction Inventory (SRI)
developed by us would enable correlating the data of further
studies with the results of the current study. Incorporation
of the standardized inventory into test batteries would
facilitate forming comprehensive diagnostic test batteries,
which may be widely used for assessing effectiveness of
psychological support for eye care workers.

The inventory (or questionnaire) is provided in the
Appendix.
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Table 1. Quartile levels for raw scores for Stress Reaction Inventory scales

S Raw scores for Stress Reaction Inventory scales
F G H |
Nursing staff members
Low <1.500 <1.500 <1.290 <2.000
Below median <2.000 <2.000 <1.570 <3.000
Above median <2.430 <2.500 <2.000 <5.000
Upper 22.430 22.500 22.000 5.000
Physicians

Low <1.605 <1.750 <1.140 <2.000
Below median <1.930 <2.000 <1.430 <3.000
Above median <2.290 <2.500 <1.860 <4.000
Upper 22.290 22.500 >1.860 24.000
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Table 2. Frequency of stress reactions based on Stress Reaction Inventory forms completed by responders from the Filatov
institute

Nursery staff members Physicians

Reactions to stressors

Never or seldom Occasionally or often Never or seldom Occasionally or often
1. Sweating 67.7% 32.3% 69.5% 30.5%
2. Speech difficulties 80.8% 19.2% 93.9% 6.1%
3. Trembling 81.8% 18.2% 91.5% 8.5%
4. Restlessness 74.7% 25.3% 70.7% 29.3%
5. Exhaustion 51.5% 48.5% 43.9% 56.1%
6. Indigestion 74.7% 25.3% 69.5% 30.5%
7. Asthma, bronchial 80.8% 19.2% 97.6% 2.4%
spasms, hyperventilation
8. Backaches, muscle
tightness, (cramps), teeth- 62.6% 37.4% 73.2% 26.8%
grinding
9. Hives, skin itching, 76.8% 23.2% 86.6% 13.4%
allergies
10. Migraine headaches,
hypertension, rapid 48.5% 51.5% 53.7% 46.3%
heartbeat
11. Arthritis 64.6% 35.4% 79.3% 20.7%
12. Viruses, colds, flu 71.7% 28.3% 69.5% 30.5%
13. Weight loss 80.8% 19.2% 84.1% 15.9%
14. Weight gain 60.6% 39.4% 58.5% 41.5%
15. Fear, anxiety, worry 67.7% 32.3% 57.3% 42.7%
16. Anger 68.7% 31.3% 68.3% 31.7%
17. Guilt 67.7% 32.3% 72.0% 28.0%
18. Grief, depression 71.7% 28.3% 87.8% 12.2%
19. Abused others 91.9% 8.1% 90.2% 9.8%
2?6 Abused alcool, drugs, 85.9% 14.1% 95.1% 4.9%
21. Smoke excessively 74.7% 25.3% 91.5% 8.5%
itZHeVeras irritable towards 74.7% 25.39% 61.0% 39.0%
23. Considered suicide 96.0% 4.0% 97.6% 2.4%
2% Separated myself from 82.8% 17.2% 86.6% 13.4%
25. Thought and analyzed
about how stressful the 45.5% 54.5% 39.0% 61.0%
situations were
26. Thought and analyzed
whether the strategies | 39.4% 60.6% 40.2% 59.8%
used were most effective
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APPENDIX

Instruction

The questionnaire contains statements on the events
that you may have experienced during the past year.
Please, read it attentively and respond to each statement
in the Inventory by recording the level of your experiences
on the 5-point scale with 1 = Never, 2 = Seldom, 3 =
Occasionally, 4 = Often, and 5 = Most of the time.

Record your responses on the accompanying answer
sheet.

OVER THE PAST YEAR, | HAVE EXPERIENCED THE
FOLLOWING:

1. Sweating (sweaty palms, back, etc.);

2. Speech difficulties (not being able to speak clearly,
experienced stuttering, etc.);

3. Trembling (being nervous, biting fingernails, etc.);

4. Restlessness (moving quickly from place to place);

5. Exhaustion (worn out, burned out, etc.);

6. Indigestion (stomach ache, ulcers, etc.);

7. Asthma, bronchial spasms, hyperventilation;

8. Backaches, muscle tightness, (cramps), teeth-
grinding;

9. Hives, skin itching, allergies;

10. Migraine headaches, hypertension, rapid heartbeat;

11. Arthritis;

12. Viruses, colds, flu;

13. Weight loss (can’t eat);

14. Weight gain (eat a lot);

15. Fear, anxiety, worry;

16. Anger;

17. Guilt;

18. Grief, depression

WHEN UNDER STRESS SITUATIONS, I:

19. Abused others (verbally and/or physically);
20. Abused alcohol and drugs;

21. Smoked excessively;

22. Was irritable towards others;

23. Considered suicide;

24. Separated myself from others.

WITH REFERENCE TO STRESSFUL SITUATIONS, |
HAVE:

25. Thought and analyzed about how stressful the
situations were.

26. Thought and analyzed whether the strategies I used
were most effective.

Survey results processing:

Below are the numbers of items incorporated in the
scales. Subjects respond to the inventory by rating each
item using a five-point scale: 1 = Never, 2 = Seldom, 3 =
Occasionally, 4 = Often, and 5 = Most of the Time. The
raw score is computed as the mean of responses for all
items in an individual scale.

The Physiological (F) category comprises items nos. 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, and14. The raw score
is divided by 14.

The Emotional (G) category comprises items nos. 15,
16, 17, and18. The raw score is divided by 4.

The Behavioral (H) category comprises items nos. 19,
20, 21, 22, 23 and 24. The raw score is divided by 6.

The Cognitive Appraisal (I) category comprises items
nos. 25 and 26. The raw score is divided by 2.

The data are compared with those in the table of quartile
raw scores for the Stress Reaction Inventory (Table 1).
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