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Background: The Barthel Index (BI) is a standardized tool used to evaluate patients’ ability to perform daily activities. Lower scores
on the index indicate greater dependency. The distribution of nursing workload is often uneven and rarely assessed using validated
measures, particularly on busy days, such as those following patient admission days when care demands are higher.

Purpose: This study aims to quantify nursing workload in two hospital wards using the Barthel Index.

Methods: This cross-sectional comparative study collected patient data through direct observation and interviews with all patients in
two hospital wards in northern Greece on a busy working day. The 10-item BI was employed to determine each patient’s level of
dependency.

Results: A total of 62 patients (31 females; mean age 74.5 years, range 20-94) participated in this study. Ward A had 12 nurses, while
ward B had 13. On a heavy workday, the mean BI score was 45 in ward A and 20 in ward B, indicating higher patient dependency in
Ward B.

Conclusion: The BI provides a quick and objective assessment of patient dependency, which reflects nursing workload. Integrating
BI assessments into routine practice could support evidence-based staffing decisions and allow for better alignment of nurse allocation
with the specific needs of each ward, especially during high-demand periods.
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Introduction
The Barthel Index (BI) is used to measure the performance of daily life activities, mobility, and functional dependency of
patients. Initially, it was developed to monitor performance in chronic pre- and post-treatment patients and to indicate
when to move on to rehabilitation.! The scale was further developed in 1965 by Mahoney and Barthel,”> with scores
ranging from 0 to 20. Although the original version is still widely used, it was modified by Granger et al in 1979, and
since then, the scores have ranged from 0 to 100. Further improvements were introduced in 1989.* This clinical
assessment tool is used for patients with paralysis, stroke, and other neurological conditions, as well as for patients
undergoing rehabilitation to assess the final prognosis or possible length of hospitalization or discharge date.>°

The time required to be filled out by a researcher is 2—5 min or within 10 min if self-administered by the patient. It
evaluates 10 activities, eight concerning routine daily life activities and two concerning mobility. Each question is graded
with three distinct ratings to indicate whether the patient is dependent/needing considerable support, requires some help,
or can perform activities alone. Thus, the patient’s performance for each individual item on the scale is rated as follows: 0
= full dependence, 5 = needs help, and 10 = complete independence. By adding the individual score for each of the 10
items, an overall score is calculated that can range from 0 (total dependence) to 100 (total independence). This final score
highlights the amount of time and helps the patient will need.’
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Several authors have proposed qualitative categories of scale scores, although these are used mainly for research
purposes rather than for routine clinical use. Shah and Muncer (2000)® proposed the following categories based on the
total score: 0 to 20: complete dependence—institutionalization; 20 to 40: heavy dependence—relying on an assistant; 40 to
60: average level of dependence with the possibility of maximum improvement; 60 to 90: light dependence; 90 to 100:
independent.”'°

BI is a well-recognized and reliable tool that helps clinicians manage chronic patients.'' In general, the inter-rater
reliability and overall performance of BI are excellent (kw 0.98; 95% confidence interval (CI), 0.90-0.96 by random-
effects modeling).'*'? The reliability of BI was also examined by comparing nurses and non-clinical assessors (ie, those
without a healthcare background), and inter-rater reliability for both total score and individual item score was found
acceptable.'*

Moreover, Pietra et al (2011)'° compared Barthel telephone interviews with face-to-face administration for 157
patients and found excellent agreement between the two methods, ie, kw was 0.90 (95% CI, 0.85-0.94) for all patients.
These results were consistent with an earlier study that compared Barthel telephone interviews with direct administration
for 72 patients and obtained a Cronbach’s a score of 0.98.'

Thus, historically, the reliability of BI has been consistently high. Study found acceptable levels of agreement in total
BI scores and other assessment tools when predicting discharge destination of older people from acute general medical
wards.'” Another study examined four methods for completing the scale in 25 patients: (a) self-completion, (b)
completion by a nurse based on clinical impressions, (¢) completion by a nurse, or (d) physiotherapist performing the
test at the bedside; it found inter-rater reliability to be satisfactory and found an evaluation factor of 0.93 among the four
methods. Patients who self-completed the questionnaire provided less reliable results than the other three methods.'®

Different studies have shown that BI is a reliable tool even across languages and cultures.'®?? Study done by Dos
Santos Barros et al (2022) tested the convergent construct validity of BI with the Karnofsky Performance Scale (KPS)
and the European Organization for Research and Treatment of Cancer-Quality of Life Questionnaire (EORTC-QLQ) on
a cancer population.® They confirmed adequate reliability (intraclass correlation coefficient > 0.962) and internal
consistency (Cronbach’s a = 0.942). There were adequate correlations between BI and KPS (rho = 0.766) and the
functional capacity domain of the EORTC-QLQ (rho = —0.698).

Overall, BI has been widely used for decades in both clinical and academic settings, and its psychometric properties
have been well-validated worldwide.?*** Furthermore, BI has been used as one of the main measures of endpoint
outcomes when comparing multimorbid patients nursed under different nursing care systems, and its greater use should
be encouraged in Greek healthcare settings.?

The aim of this study was to quantify the nursing workload in two hospital wards using BI. Thus, the tool can be used
to depict nursing reality by exploring the clinical severity and level of dependency of patients cared for by ward nurses.
Importantly, it can be valuable for emergency admissions and staff allocation to meet irregular demands.

Materials and Methods

This comparative study used a sample of 62 patients from two medical wards (ie, A and B) in one hospital, northern
Greece. These were the total admissions in each ward at the time. The Barthel Index (BI) has been culturally adapted and
translated into the Greek language, with the 0—100 rating scale, was used to indicate patient burden and nurses
workload.”® Which now helps in applying it in various clinical settings, although it should also be clarified that it is
not considered to be universally used, nor is it an enforced standard.

Data Collection Sites

Two wards were chosen, both general medical wards, with a maximum capacity of 35 beds each. There were 12 staff
nurses for ward A and 13 for ward B. The total staff also included nursing assistants, as their duties are in essence similar
to staff nursing duties in Greece. Thus, with respect to skill mix, ward A had 6 nurses and 6 nursing assistants, while
ward B had 7 nurses and 6 nursing assistants. All were working on shifts on a rota basis, except for the ward manager and
her deputy, both of whom were on routine morning shifts. Therefore, the two wards were similar in terms of staffing
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levels. In terms of years of average nursing experience, again, the two wards were similar (13 and 14 years, respectively).
The nurse gender balance was also similar, with <2 males for each ward.

Data were gathered in the patients’ bedsides by directly observing each patients’ abilities to function. BI was applied
to all patients in the two wards the day after the hospital was on a 24-h on-call for admissions, ie, Greek hospitals in
major cities are on a rotation for new admissions once or twice a week. In terms of case mix, about half of all patients in
each ward suffered strokes, while the rest were admitted for other medical conditions, including gastroenteritis, fever,
liver or kidney disease, and blood conditions. In this context, it should be noted that in Greek hospitals, there are no
stroke units, although there are bays in certain wards that offer specialized care for stroke patients.?’

Statistical Analysis

Data were summarized by computing absolute (counts) and relative frequencies (percentages %), measures of central
tendency (mean, mode, and median values), and measures of dispersion (minimum and maximum values, standard
deviations). The distributions of BI scores between the two wards were compared using the Mann—Whitney test. The
distributions of BI class scores between the two wards were compared using the chi-square test. In all testing procedures,
the significance level was preset at @ = 0.05 (P < 0.05). All statistical analyses were performed using IBM SPSS v.23.

Ethical Considerations
The institutional review board granted its ethical approval from No. 1035/17.12.2019 from Research & Ethics
Committee, International Hellenic University. The participants were given an information of the study’s aim by the
researchers. The questionannaire and interview included a cover letter that no identifying information was needed and
that the survey was anonymous.

Anonymity and confidentiality were respected, and the names of participants or any other element referring to their
identities were not used. Instead, patients were numbered and corresponding questionnaires were encoded. Participants
were assured that the information to be collected would be used solely for the purpose of the study, and consent forms
were obtained accordingly. Furthermore, the participants were as to participate upon their consent and were informed of
their right to refuse to participate and withdraw at any time without explanation. This study was conducted in accordance
with the ethical standards of the approving committee and complies with the principles outlined in the Declaration of
Helsinki.

Results
The sample consisted of 31 male and 31 female patients: 35 in ward A and 27 in ward B. In ward A, there were 16 males
and 19 females, while in ward B, 15 and 12, respectively (Table 1). The mean age of the total sample was 74.5 years
(range: 20-94). More specifically, the mean age in ward A was 71 years (range: 20-90), multimodal was 76, 83, and 89,
and the median was 78. In ward B, the mean age was 78 (range: 62-94), the mode was 75, and the median was 79. In
ward A, the youngest patient was diagnosed with gastroenteritis, and his BI score was 100. In contrast, in ward B, the
youngest patient was admitted with a severe stroke and a BI class score of zero.

Based on the data presented in Table 2, there was a statistically significant difference between the two wards relative
to the distribution of BI scores.

Table | Number of Staff and Patients in the Two Wards

Clinical Placement Male Nurse (n) | Female Nurse (n) Staff Profile
Ward A | Patients n = 35 16 19 (6 nurses and 6 nurse assistants)
2 10
Ward B | Patients n = 27 15 12 (6 nurses and 7 nurse assistants)
9
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Table 2 Distribution of Bl Scores Across Wards A and B by Dependency Level

Barthel Scale (Bl) Classes

0-20 | 21-40 | 41-60 | 61-80 | 81-100 | Total

Wards | A Count 5 3 7 14 6 35

Percentage | 14.3% 8.6% 20.0% | 40.0% 17.1% 100%

B Count 9 14 | 2 | 27

Percentage | 33.3% | 51.9% 3.7% 7.4% 3.7% 100%

Total Count 14 17 8 16 7 62

Percentage | 22.6% | 27.4% 12.9% | 25.8% 11.3% 100%

The chi-square test showed a statistically significant difference between the two wards relative to the distribution of
BI class scores (X2 =24.7,df =4, P<0.001, Cramer’s = 0.631). The data showed that the median BI in ward A was 60,
the mean was 60 (SD = 31.059, 95% CI: 49.6-70.3), and the mode was 100, with a range of 0—100. In ward B, the
median was 20, the mean was 25.55 (SD = 28.159, 95% CI: 14.4-36.6), and the mode was 20, with a range of 0-100.
Thus, the mean difference between the two groups was pl — p2 = 39.45 (95% CI: 24.3-54.5). From this, we conclude
that BI scores differed considerably between the two wards, and therefore, the nursing workload in ward B was more
demanding despite fewer patients.

Roughly half of the patients in ward A belonged to the “light dependence” category, whereas most patients in ward
B fell under the “complete dependence” and “heavy dependence” categories. Yet, despite obvious differences in BI
scores and the corresponding nursing workload in the two wards, staffing levels or nurses in each shift were similar, ie,
four in the morning, two in the afternoon, and two at night.

Stroke was the most common reason for hospitalization in both wards, ie, 14 and 16 patients, respectively (Table 3).
In ward A, for this particular subgroup of patients with a mean age of 81, the mean BI score was 28.2 with a mode of 35
and a median of 40. Similarly, the mean age in ward B was 78, the mean BI score was 9.3, with a mode of 0 and 20, and
a median of 5 (Table 4). Thus, the mean difference in the BI score for these patients was 18.9 (SE: 5.1, 95% CI: —29-8.3,
df = 25, t-statistic = 3.69, P < 0.05), and the Kruskal-Wallis test showed that the H statistic was 8.1087 (P < 0.05).

With regard to urinary tract infections, there was a pattern showing that patients of similar age had similar (high) BI
scores, except for those with concomitant Alzheimer’s disease, whose BI scores fell dramatically. Elderly patients with

Table 3 Patient Case with Bl Scores in the

Ward A

Ward A

Sex | Diagnosis-Symptoms Age | Bl
F Stroke 78 0

M Stroke 75 )
F Stroke 80 0

F Stroke 83 15
M Stroke 78 0

E Stroke 67 0

(Continued)
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Table 3 (Continued).

Ward A

Sex | Diagnosis-Symptoms Age | Bl
M Stroke 87 0
M Stroke 90 0
M Stroke 75 15
F Stroke 83 0
M Stroke 76 15
F Stroke 9l 0
M Stroke 89 0

F Stroke 86 5

F Fever 21 100
F Fever 88 30
F Fever 76 100
F Pneumonia-anaemia 89 30
F Respiratory tract infection | 60 65
M Angioedema 47 100
M Gastric-bleeding 60 100
M Anaemia-gastric ulcer 53 100
F Anaemia 89 0

F Anaemia 84 5
M Anaemia-gastric ulcer 53 100
F Anaemia 89 0

F Anaemia 84 5

F Intestinal pain 79 65
F Intestinal bleeding 76 100
F UTI-Alzheimer’s 83 10
M UTI 8l 65
M UTI 8l 90
F Drug poisoning 64 90
M Drug poisoning 25 100
M Fainting episode 63 100
M Gastroenteritis 20 100
M Loss of weight-fatigue 67 100
F Epigastric pain 58 90
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Table 4 Patient Case with Bl Scores in the

Ward B

Ward B

Sex | Diagnosis-Symptoms Age | Bl

F Stroke 83 0

F Stroke 82 0

M Stroke 65 0

M Stroke 70 15

M Stroke 94 0

M Stroke 79 0

M Stroke 78 0

F Stroke 67 0

F Stroke 80 0

F Stroke 86 0

M Stroke 80 15

M Stroke 88 0

M Stroke 79 0

F Stroke 75 0

F Stroke 62 0

M Stroke 8l 0

M Fever 75 100

M Pneumonia-anaemia 91 40

F Respiratory tract infection | 90 100

F Pancreatitis 68 100

M Gastroenteritis 75 50

F Liver Cirrhosis - oedema 77 0

F Anaemia 64 40

M Hyponatremia 74 20

M Intestinal pain 78 35

M Intestinal bleeding 82 0

F UTI-Alzheimer’s 85 0

M Intestinal pain 78 35

M Intestinal bleeding 82 0

F UTI-Alzheimer’s 85 0

M Intestinal pain 78 35
(Continued)
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Table 4 (Continued).

Ward B

Sex | Diagnosis-Symptoms Age | Bl

M Intestinal bleeding 82 0

F UTI-Alzheimer’s 85 0

anemia presented with low BI scores and also needed extra nursing attention. As observed from the results, scores may
be affected by many factors. In this case, diagnosis (all stroke cases scored within the 0-20 or “complete dependence”
category), age, and gender were three of these factors. Ward A had more females and fewer stroke cases than ward B,
which had more males and more stroke cases. In addition, many patients in ward A were aged 60—94 years, but some
were aged 20—60 years, as opposed to ward B, which had only elderly subjects aged 60—94 years, resembling a geriatric
ward rather than a general medical ward.

Based on the data, the BI score was anticipated to be lower in ward B. Almost 80% of ward B produced a score of
0-20 (ie, “complete dependence™), as would be expected in relation to ward A, where the corresponding portion was
almost 50%.

Discussion

This study indicates that BI, a well-established tool for measuring dependency levels in hospitalized patients, can be
further used to assess nursing workload. It is a convenient method of measuring patient dependency, despite not including
actual clinical tasks of nurses, and it can provide insight into nursing workload to help a ward manager deduce
appropriate staffing demands.

On a relatively heavy workday (ie, following a rota admission day), a tool to rapidly assess the potential nursing
workload would be beneficial for both staff and patients, as the staffing level would closely correspond to ward needs.
This would be especially valuable where there have been serious emergency admissions and problems allocating staff to
meet irregular demand.

BI has been proposed as a standard marker for clinical and research purposes. According to the literature, BI is as
good as any other instrument at measuring disability, and we recommend that further testing be conducted for potential
use in assessing nursing workload.?” ?° BI is a user-friendly tool with proven validity and reliability. Although it has been
extensively used globally, it has certain limitations in its implementation and evaluation. For instance, it is limited to
numerical increases or decreases in the overall score, making it inappropriate for clarifying the clinical significance of the
scores or the details of the changes in scores.*”

It is also worth mentioning that most patients in both wards were admitted for acute stroke, and in all cases, their BI
scores were consistently lower than those of non-stroke patients. Thus, stroke patients had a BI score of <15, falling in
the category of “complete dependence—institutionalization”. For these particular patients, the nursing workload would be
demanding. It should also be noted that the hospital where this study was conducted neither had a stroke unit nor
a specialized unit for stroke. Therefore, stroke patients of all ages were admitted to ordinary medical wards and possibly
missed out on the highly sophisticated therapies and care offered in stroke-focused clinical settings.

Increased nursing workload also depends on the number of nurses working on a particular day. For example, we
observed that on the day after an on-call day, four nurses were working in both wards (including the ward manager and
her deputy, both of whom were neither routinely nor directly involved in clinical care delivery) in the morning shift, two
nurses were working in the afternoon, and two nurses at night. This is a standardized staff allocation arrangement for
most hospitals in Greece.>' In both wards, the case mix was heavy and difficult due to a lack of sufficient nursing staff.
Thus, the department’s needs were not fully covered, especially in light of such low BI scores. In essence, the results
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showed that, according to the recorded BI scores, the nursing workload in ward B was more demanding, and it would
have been wise to have access to more nurses for the day.

The study’s findings strongly support the use of Barthel Index (BI) scores as a reliable measure of varying patient care
demands, particularly in general hospital settings without specialized units. This evidence provides a strong rationale for
integrating the BI into staffing and planning decisions, offering a practical solution for healthcare systems such as
Greece’s, which often face staffing shortages and nurse-to-patient ratio challenges.

Although the BI has certain limitations, most particularly its lack of clinical specificity, the discussion highlights its
strengths in terms of reliability, uniformity, and validity, making it well-suited for busy clinical environments.
Importantly, the research highlights the critical connection between workload and staff allocation policies, emphasizing
the need for further investigation to optimize this relationship.

Standardized tools like the BI can also enhance the perceived value of nursing, particularly in healthcare systems
where the profession remains undervalued. Future research should therefore examine the long-term utility of the BI
across diverse care settings, ideally through multi-site or longitudinal studies. In contexts where specialized stroke units
are absent, the incorporation of functional assessments such as the BI represents both a challenge and an opportunity, as
they can help compensate for limited resources while supporting more equitable and effective staffing decisions.

However, there is no globally agreed upon instrument for measuring physical disability or patient burden for clinical
or research use. It has been argued that accepting a standard daily activity measurement tool could increase awareness of
the problems surrounding patient needs and care, thus improving the clinical management of patients. Moreover, using
a specific measurement tool could increase the “perceived value” of nursing care and nursing workload.

Limitations

This study has some notable shortcomings, and thus, the conclusions should be read with the following in mind: the
number of cases in each ward was too low to make any meaningful comparisons regarding diagnoses and BI scoring, and
for stroke, which was the most common diagnosis, patient numbers do not allow for meaningful statistical comparisons.
In addition, the full extent of the nursing shift workload, including concomitant situations or clinical tasks such as
complicated drug preparation and elaborate administration, was not recorded. However, this study revealed a particular
strength, ie, BI can constitute a practical and easy-to-use hands-on reference for estimating nursing workload, providing
a more accurate and pragmatic assessment of its effect on care delivery, quality of care, and nursing burnout.

Clinical Implications

BI is a useful tool in clinical practice, as the findings of this study suggest, because the use of the tool can help patients
acquire some degree of self-awareness of what they are able to do. The tool may also be of much use to nurses and
their managers in particular, as it can monitor the nursing workload needed per shift. Nursing managers need to
understand that, in terms of hands-on nursing load (ie, handling, mobilizing, and feeding), the closer the patient
reaches a score of 100, the less burdensome the nurse’s job is, and the closer the score is to 0, the heavier and
demanding it becomes.

Conclusions

The Barthel Index (BI) has emerged as an important index of the nursing workload and patient dependency as
corroborated by the study’s findings: lower BI scores correspond to higher nursing effort. These results support the BI
potential for more equitable staff allocation, particularly in environments where nursing staff are systemically under-
appreciated. Its potential for increased use across the field of nursing, and integration with electronic nursing documenta-
tion systems, would streamline workflows, and its reliability is an important consideration. On the other hand, popular
nursing workflows and BI do not take emotional or other burdens such as folding adminsitartive responsibilities out into
consideration. Additionally, the findings of the study, which was conducted in a single a hospital’s two wards, limit the
findings’ external validity. Therefore, generalizability and accurate assessment of the BI across various healthcare
environments demand further study with greater heterogeneity and larger populations.
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