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Is Red Blood Cell Distribution Width Predictive of Fatigue After Acute

Myocardial Infarction to Improve Nursing Care?

Abstract

Background: Red blood cell Distribution Width (RDW) can help diagnose blood diseases and
predict mortality in heart disease. Fatigue is one of the common symptoms of Acute Myocardial
Infarction (AMI) and can affect the quality of life of patients. This study aimed to investigate the
link between RDW at admission and fatigue severity 2 weeks after AMI. Materials and Methods:
This cross-sectional study examined 250 consecutive patients with AMI during 2023-2024. The
patients were assessed for RDW and other laboratory and demographic variables within 24 h of
admission. The Fatigue Severity Scale (FSS), which is a 9-item and 7-point scale, was completed
for patients. A score >36 was considered as Post-AMI Fatigue (PAF) and lower as non-PAF. Data
analysis was performed by SPSS version 22 and R version 4.2.2 software. Results: Our findings
indicated that 71.20% of patients experienced fatigue after AMI. There were no significant differences
between age, gender, laboratory parameters, past medical history, underlying diseases, and blood
pressure of patients with and without fatigue (p > 0.05). RDW distribution for non-PAF and PAF
was 13.30% [12.50, 14.60%] and 13.30% [12.80, 14.00%], respectively, (p = 0.726). Multivariable
regression results based on three models did not show any significant findings. Conclusions: The
present study is the first study, designed to determine the predictive value of RDW on post-AMI
fatigue, as far as we searched the recent literature. We did not find any significant relation between
RDW and PAF. Therefore, it cannot be used to predict fatigue in patients with AMI until definitive
results are found.
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between the RDW during admission and the severity of
fatigue and weakness 2 weeks after AMI.

Materials and Methods

This cross-sectional study investigated 250 consecutive
patients who visited Dr. Heshmat Hospital, “the only
specialized heart center in Guilan province, Iran,” between
August 2023 and February 2024. According to Peng et al.l
using the logistic regression method in the PASS software
with a power of 0.8, a significance level of 0.05, and an
odds ratio of 1.5, the sample size was calculated to be
227 patients, assuming a base probability of 0.3 for the
dependent variable (fatigue). Considering a 10% attrition
rate, the final sample size was adjusted to 250. Patients were
selected from the emergency and post-angiography wards.

Inclusion criteria were, the diagnosis of AMI by a
cardiologist, age above 18 years, adequate cognitive ability
of patients to answer questions, absence of mental or
physical problems, and absence of neurological and mental
diseases (including depression). The existence of fatigue
before the occurrence of AMI according to the patient’s
statements, failure to measure RDW within 24 h after
admission, presence of blood diseases such as leukemia
and myelodysplastic syndrome, death during hospitalization
or within 1 day of discharge, were the exclusion criteria.

Demographic and clinical characteristics  (including
age, sex, systolic and diastolic blood pressure [BP], and
history of diseases), were obtained from patients’ medical
records and by asking the patient himself. Laboratory
parameters (including fasting blood sugar [FBS], total
cholesterol, triglycerides, blood wurea nitrogen [BUN],
creatinine, and RDW [as our main variable]) were obtained
from the laboratory test results of patients within 24 h after
admission, which were available at the specialized laboratory
of Dr. Heshmat Hospital. The Fatigue Severity Scale (FSS)
was completed for patients if they reported no previous
fatigue and weakness. In a previous study, which examined
the validity and reliability of the Persian version of this
questionnaire, the Cronbach alpha was 0.96, which was a
sign of the high reliability of this tool. Moreover, its validity
was 0.93.0'Y This scale included nine items, each item was
responsible for evaluating the severity of fatigue after AMI,
and its scoring ranged from 1 to 7 points. Each item was
scored on a Likert scale of seven points, one being “strongly
disagree” and seven “strongly agree.” The sum of all items
could range from 9 to 63. The cut-off point was considered
as 36.1% A score, of more than 36 was considered as PAF,
and less than it was considered as non-PAF. Patients were
assessed for FSS 2 weeks after the onset of AMI.

Qualitative variables are reported with frequency and
percentage. Kolmogorov—Smirnov test was used to check
the normality of quantitative variables. If these variables
were normal, they were reported with mean and standard
deviation, and otherwise with median and interquartile range.

Based on the results of the FSS, the data were divided into
two groups with and without fatigue. The initial investigation
of the research variables in two groups was conducted with
the independent 7, Mann—Whitney, Chi-square, and Fisher
tests. Finally, to check the relationship between RDW and
fatigue with adjustment of covariates variables, the logistic
regression model was fitted to the data. Data analysis was
performed by SPSS (version 22, IBM, Corporation, Armonk,
NY, USA) and R version 4.2.2 software.

Ethical considerations

Participants were provided with an explanation of the
study’s objective, and oral informed consent were obtained
from them prior to their participation. They were allowed to
withdraw from the study at any time. Ethical approval was
obtained from Guilan University of Medical Sciences with
the code of IR.GUMS.REC.1402.237 (date: 7.12.2023).

Results

In this study, we evaluated 250 patients who had AMI
diagnosis during their hospital admission. Then they were
divided into PAF and non-PAF groups, based on the result
of FSS. Interestingly, we found that 178 (71.20%) patients
experienced fatigue following AMI, whereas only 28.8%
reported no fatigue. Furthermore, we evaluated FSS during
admission to assess the presence of fatigue before AMI.
Only six (2.40%) patients had fatigue before hospitalization.

In Table 1, baseline data of patients (including age, gender,
laboratory parameters, past medical history, underlying
diseases, and BP), in these groups has been shown. Among
these variables, only BUN was statistically significant
different between PAF and non-PAF groups (p = 0.017).
Figure 1 demonstrates RDW distribution for non-PAF
and PAF by violin plot. The median in both two groups
was the same. The third quartile in the non-PAF group
was larger than that of the PAF group. The RDW in two
groups had one mode. The violin plot detected outliers for
the PAF and non-PAF groups (13.30% [12.50, 14.60%] and
13.30% [12.80, 14.00%], respectively, p = 0.726).

Table 2 provides multivariable regression results to show the
relationship between RDW and PAF. In model 1 (unadjusted
model) (odds ratio [OR], 0.96; 95% CI, 0.78-1.17; p = 0.689],
model 2 (which adjusted for age and gender) [OR, 0.94; 95%
CL 0.77-1.15; p = 0.580] and model 3 (which adjusted for age,
gender, and BUN) [OR, 0.92; 95% CI, 0.75-1.13; p = 0.477],
no relation was found between RDW and PAF/non-PAF.

Discussion

As mentioned in the literature review, only one study revealed
RDW as a new biomarker for the prediction of fatigue
post-stroke; therefore, we conducted this study with the aim of
discovering the relationship between RDW predictive values
for PAF. Based on our findings, 71.2% of patients experienced
PAF. Similarly, one study reported 76% post-MI fatigue in the
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Table 1: Baseline information of patients in two non-PAF* and PAF groups

Variables Categories Non-PAF PAF D

Gender 1 (%) Female 18 (25) 50 (28.10) 0.619
Male 54 (75) 128 (71.90)

Age mean (SD**) 59.50 (9.80) 62 (11.80) 0.171
FBS*** 141.40 (64.80) 137.09 (62.80) 0.254
Cholesterol 151.09 (55.70) 155.30 (45.30) 0.297

Laboratory parameters Triglyceride 194 (120.10) 196.90 (158.40) 0.380

Mean (SD) Bun**** 20.40 (7.20) 18.50 (6.02) 0.017
Creatinine 1.10 (0.31) 2.03 (9.09) 0.054
RDW % 13.60 (1.40) 13.50 (1.30) 0.726

Hypertension n (%) Yes 37 (51.40) 106 (59.60) 0.238
No 35 (48.60) 72 (40.40)

Hyperlipidemia n (%) Yes 32 (44.40) 78 (43.80) 0.928
No 40 (55.60) 100 (56.20)

Diabetes n (%) Yes 30 (41.70) 58 (32.60) 0.173
No 42 (58.30) 120 (67.40)

Arthritis n (%) Yes 0(0) 4(2.20) 0.581
No 72 (100) 174 (97.80)

Previous AMI® n (%) Yes 0(0) 6 (3.40) 0.186
No 72 (100) 172 (96.60) 0.763

Previous CVDs* 1 (%) Yes 3 (4.20) 11 (6.20)
No 69 (95.80) 167 (93.80)

Diastolic BP*** mean (SD) 79.30 (15.70) 79.80 (14.08) 0.551

Systolic BP mean (SD) 137.10 (24.60) 134.80 (22.60) 0.519

* Post-myocardial infarction fatigue. **Standard deviation. *** Fasting blood sugar. **** Blood urea nitrogen. ***** Red blood cell

distribution width. *Acute myocardial infarction. $*Cardiovascular disease. ***Blood pressure

Table 2: Logistic regression analysis of relation between
PAF*/non-PAF and RDW**

Model SE Wald OR (95%CI) P
Model 1 0.10 0.16 0.96 (0.78-1.17) 0.689
Model 2 0.10 0.30 0.94 (0.77-1.15) 0.580
Model 3 0.10 0.50 0.92 (0.75-1.13) 0.477

Model 1 unadjusted model. Model 2 was adjusted for age
and gender. Model 3 was adjusted for age, gender and Bun.

18-

RDW

Group

Non PAF
PAF

*Post-myocardial infarction fatigue. **Red blood cell distribution
width

older population during 6 months after MLI'*) Moreover, our
finding was in line with Horne et al. 5% findings, whereas in
the other study, only 33.2% of their participants had fatigue.!'”
It should be noted that the assessment tool for fatigue was
different in the mentioned studies with our study.

The multiple regression model analysis did not find any
relation between fatigue 2 weeks after AMI and RDW value.
Peng et al,!' who evaluated the relation between RDW
and post-stroke fatigue, reported the predictive value of this
parameter for fatigue after ischemic stroke. In a study involving
patients with systemic lupus erythematosus, researchers found
a statistically significant link between RDW and fatigue levels.
This suggests a potential novel biological explanation for fatigue
in cases where other causes were not apparent.'®! Another
study found that individuals with chronic fatigue syndrome
had significantly higher rates of abnormal RDW, mean cell

Non PAF PAF

Figure 1: Violin plot for PAF* and non-PAF distribution. *Post-myocardial
infarction fatigue

volume (MCV), and lymphocyte concentrations. These
irregularities may be linked to iron deficiency and immune cell
dysfunction.™ One possible explanation for this correlation
is that elevated RDW often serves as an early marker of iron
deficiency, a well-known cause of fatigue.”” Wang et alY
revealed that serum RDW may be significantly correlated with
fatigue in patients with Parkinson’s.

To the best of our knowledge, there has been no study
aimed at evaluating the correlation between fatigue after
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AMI and RDW, until now. Some limitations should be
noted in this study. For instance, as our study was the first
work in this field, so we were not able to compare our
results with others. Moreover, our small sample size may
have affected the results and generalizability. It should
be noted that we calculated our sample size by referring
to the only study in this field which evaluated post stroke
fatigue and RDW.I¥] The other limitation was follow-up
length. We assessed patients 2 weeks after AMI, and
maybe spending a longer time post-AMI shows different
results. Furthermore, we analyzed our findings based on
baseline RDW. Because the RDW may have fluctuations
during hospitalization, assessment of RDW at different
time intervals can be important. Therefore, we suggest for
future studies to evaluate the relationship between RDW
and fatigue at a longer time after AMI.

Conclusion

The present study was the first study, which was designed
to determine the predictive value of RDW on post-AMI
fatigue, as far as we know. We did not find any significant
relation between RDW and PAF. Therefore, until definite
results are found, the RDW marker cannot be used for the
prediction of fatigue in AMI patients. Maybe, spending a
longer time post-AMI shows different results. It seems that
conducting more studies in this field can confirm or deny
these results, which can be beneficial for cardiologists and
nurses to perform appropriate measures on these patients.
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