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Abstract:

Background: Nurse to patient's ratio having great effect on quality of patients care provided especially patient's
safety. Aim: This study aimed to determine the effect of nurse patient's ratio on patient’s safety. Research design:
descriptive, correlational research design was used. Setting: The study was conducted at Assiut Fever Hospital
(Isolation, Hemodialysis and Health insurance units). Subject: 55 nurses were observed. Tools : Personal data sheet
and patient's safety observational check list were used. Results: Nurses shortage appear in dialysis unit followed by
health insurance unit and the highest percentage of shortage appear in isolation unit (53.4%, 61.5%, and 72%). Nurse
patient's ratio have positive relation with nurses’ application of general and medication safety standards in morning
shift (0.748, 0.778) respectively. There is a positive relation between the nurse patient's ratio in evening shift (100%),
but in night shift was (98.2%) for not met general patient safety standards and 100% for medication safety standards
Conclusion: There were statistically significant differences between nurses’ application of patient's safety standards
dimensions and nurse patient's ratio in the three shifts Recommendation: Developing strategies to use nurse
patient's ratio effectively and provide continuous training for nurses about national patient's safety standards.

Keywords: Patient's safety & Nurse patient’s ratio.

Introduction

Nurses are the largest group of health care providers
in the health care organizations who offering direct
patients care for making a significant contribution by
calling attention to problems and the cutting-edge
solutions that have been seen to help improve
patient’s safety and quality of care. Nurses are
providing care as safe as possible, they are an
indispensable part of the multidisciplinary teams as
they provide innovative solutions to improve safety
and ultimately benefits for patients they cared for
(Abbott, et al., 2012).

The issue of nurse —patient ratio (NPR) is global
challenge and has extensively been debated. It seems
to be a direct relation between the number of nurses
and the quality of nursing care that an institution is
able to provide. As workloads become more
substantial and number of nurses per patients
diminishes, patients and healthcare workers the
world are increasingly at risk (Ball, et al., 2014).
Generally, the NPR has more direct impacts upon
nurses and patients as it is described by Lucero, et al.
(2010) as the number of patients each nurse has to
care for at any specific point of time. This can be
measured for an entire health facility, but it is more
accurate to measure it separately for each ward in a
hospital, as different types of wards require different
types of care. Qureshi, et al, (2018) added that the

nurse patient ratio is a term to describe the number of
patients assigned to each nurse.

The American Nurses Association (ANA, 2013)
supports a legislative model in which nurses are
empowered to create staffing plans specific to each
unit. This method allows hospitals to establish
staffing levels that are flexible and accountable for
changes including the intensity of patients’ needs, the
number of admissions, discharges and transfers
during a shift, levels of nursing staff and their
experience, layout of the unit, and availability of
resources, such as ancillary staff and technology. The
ratio of nurses on a particular floor, to the number of
patients, must match the patients acuity level 1:6 is
the normal ratio in inpatient unit as (medical and
surgical) unit and 1:2 in an ICU units (Hospital
Consumer Assessment of Healthcare Providers
and Systems, 2015). Qureshi, et al, (2018) added
that nurse patient ratio may be 1:1 for the sickest
patients, nurse patient ratio is based on guidelines
from professional organizations and accreditation
bodies to maintain desired level of patient safety.
Safety is fundamental principle of patients care and a
critical component of total quality management,
safety needs a complex system-wide effort, involving
a wide range of actions in performance improvement,
environmental safety, including infection control, safe
use of medicines, equipment safety, safe clinical
practice and safe environment of care.
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It embraces nearly all health care disciplines and
actors, and thus requires a comprehensive
multifaceted approach to identify and manage actual
and potential risks to patients safety in individual
services and finding broad long —term solutions for
the system as a whole (Stavrianopoulos, 2012).
Wilson & Kurz, (2012) defined patient's safety as the
effort of identification, assessment, and prioritization
of risks followed by coordination and economical
application of resources to minimize, monitor and
control the probability and impact of unfortunate
events. World Health Organization, (2014) defined
patient safety as an indicator of quality patients care,
aimed at making health care safe for both clients and
health care team. Consequently, patient’s safety is as
a cornerstone of high-quality health care. It’s a mean
to provide care more safe and secure, prevents harm
make nursing care in more progress and prevent
unexpected accident, it has greater effects on
outcomes of care such as mortality and morbidity
(Khater, et al., 2015).

Patients safety is indistinguishable from the delivery
of quality health care, many authors view the quality
of health care as the overarching umbrella under
which patient safety resides. (Institute of Medicine,
2013) patient’s safety is an important measure in
assessing the quality of health care. There is a
growing recognition of the need to establish a culture
in hospital focused on patients safety, relatively it is a
new concept in healthcare organizations (Graban,
2018).

Safety culture in which adverse events can be
reported without people being blamed and that when
mistakes occurs. Therefore, if hospitals wants to
improve patients safety, it is important to know more
about the views of their staff in relation to the culture
of patients safety. Which is referred to patient climate
is the overall behavior of individuals and
organizations, based on a common set of beliefs and
values that are aimed at reducing the opportunities for
patient harm (Reis, et al., 2018).

Significance of the study:

Patient safety is considered one of the most important
outcomes in the health care organizations as it
considers one aspect of evaluating quality of patient
care, consequently the improvement system of
patients safety emphasized on nurses’ patients ratio
which has an effect on the quality of care provided to
the patient. So, the present study will be conducted to
assess nurses’ patient ratio that affect patient safety at
Assiut Fever Hospital which affiliated to Ministry of
Health and population.

Already scientific researches have been carried out on
this subject internationally by Clarke & Donaldson,
(2008): who submitted a research about nurse staffing

and patient care quality and safety, in addition to
Rochefort, et al., (2015) who studied how to
Improve patient safety by optimizing using of human
resources in Canada, finally Abdalla & Abdalla,
(2017) also reported that nurses are a key to ensure
patient's safety. While nationally there wasn't
researches about nurses-patients ratio and its effect on
patient's safety.

Aim of the study:

Determine the effect of nurse patient ratio on patient’s
safety at Assiut Fever Hospital.

Research questions:

Does nurses-patient ratio have significant effect on
patient's safety at Assiut fever hospital?

Subjects and Methods

Research design:

The present study was carried out using descriptive
correlational research design

Setting:

The present study was conducted at Assiut Fever
Hospital which affiliated to Ministry of Health and
Population, with bed capacity 292 beds distributed on
10 units serving patients with fevers, liver disease and
digestive system disorders. Number of nurse’s (155)
and the hospital serves Assiut governorate. The
present study was conducted at three departments
(Isolation department, Health insurance department
and Hemodialysis department.

Sample:

Total number of nursing staff included in the study
(55 nurses) works at 3 units; Isolation unit (38),
Hemodialysis department (7) and Health insurance
unit (10).

Tools of the study:

The data needed for the present study was
collected using two tools:

Tool (I): Personal Data Sheet: was designed to
collect personal data about nursing staff which
including gender, age, educational qualification, and
years of experience.

Tool (Il): Patient safety observational checklist
adapted from Egyptian Hospital Accreditation
Standards, (Ministry of Health and population,
2012): used to determine nurses’ performance
regarding patient safety standards, it consists of two
parts; Part | General patient safety standard which
consists of (12) dimensions; 1) Patient identification
includes (7items), 2) Critical results (10 items), 3)
Verbal orders (6 items). 4) Awareness of medical team
regarding verbal orders, 5) Prevent faulty connection
or disconnection of all types of pipes and catheters, 6)
Evaluate the probability of a patient falling,7)
Reduction or prevention any specific risk of falls, 8)
Evaluate the probability of risk of exposure to bed
ulcers, 9) Reduction or prevention of exposure to bed
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ulcers, 10) Alarms are designed in a way that suits the
place and is clearly audible, 11) Presence of a
documented system for shift handover, and 12)
Medical team are committed to shift handover
system.

Part 1l Medication safety standards has ten
dimensions; 1) Medication management (6 items), 2)
Medication storage (7items), 3) Drug description, 4)
Giving medication includes (10 items), 5) How to
deal with similar medications, 6) How to deal with
concentrated  solutions, 7) How to separate
medications, 8) How to discriminate medications, 9)
Receiving drugs list during admission, and 10)
Receiving drugs list during discharge.

Scoring system

Scoring of observation during three shifts were
described as follow: Not Met=0, Partially Met= 1
Met=2, Not applicable= NA. The total score was
totaled then the percentage was measured accordingly
A=95%  mean standards are met, B=80% mean
standards are partially met and C=70% mean
standards are not met.

Methods:

Administrative design:

An official approval had been obtained to collect
necessary data from the Dean of Nursing Faculty,
Assiut University, Director of Assiut Fever Hospital,
Nursing Director, and Head of each department

Pilot Study:

Pilot study was carried out to assess tool clarity,
applicability, time estimate before actual data
collected and to identify problems that may
encountered during the actual data collection phase. It
applied on 6 staff nurses that represented 10% (n= 6)
of total participants. Data collected from the pilot
study was analyzed. No changes were done for the
study tool, also the nursing staff included in the pilot
study not included in the total study sample.

Results

Field work:

The researcher met with each nurse to explain the
purpose of the study and to ask for participation.
After obtaining verbal consent, the researcher in this
phase observed the nurse in each shift, 3 time
consecutively from the beginning to the end of shift
and this repeated during the three shifts while
providing nursing care in morning, evening and night
by using observational check list. This phase took
about 8 months from the end of May 2019 to the end
of January 2020.during data collection the researcher
calculate actual and target number of nurses based on
Ministry of Health and population standard.

Ethical consideration:

The study proposal was approved by Ethical
Committee at faculty of nursing, Assiut University.
The oral consent was obtained from nurses who
would participate in the study. Confidentiality of
obtained data was assured, and the nature, purpose
and the aim of the study was explained to all nurses
before starting of data collection.

Statistical analysis:

Collected data were verified prior to computerized
data entry and analysis using SPSS version 20,
statistical software package for social science. Data
were presented using descriptive statistics in the form
of frequencies, percentages, mean, standard deviation,
range, Chi-square test was used to compare between
quantitative variables. Independent sample t-test was
used to compare quantitative variables. Anova test
was used for more than two groups and Pearson
correlation analysis was used for assessment of the
inter-relations  among  quantitative  variables.
Statistical significance was considered at P-values <
0.05 significant.

Table (1): Percentage Distribution of Nurses According to their Personal Data at Assiut Fever Hospital (N=55).

Personal Data No. %
Gender
Male 10 18.2
Female 45 81.8
Educational Qualifications
Bachelor Degree in Nursing science 12 21.8
Diploma of Secondary Nursing School 13 23.6
Diploma of Technical institute of health (General nursing branch) 30 54.6
Age (MeanzSD) 30.13+7.87
24 — 33 years 42 76.4
More than 33 years 13 32.6
Years of Experience (Mean+SD) 8.2418.8
Less than 5 years 32 58.2
From 5 — less than 10 years 10 18.2
10 years and more 13 23.6
Vol , (10) No, (28), January, 2022, pp (222 - 229) 224



Assiut Scientific Nursing Journal

Mohamed et al.,

Table (2): Distribution of Actual and Target Numbers of Nurses in three Selected Units at Assiut

Fever Hospital (N=55).
Target number based on

Departments Shift Actual number r?ational standard Shortage

Manager | Nurse | Total | Manager | Nurse | Total No [ %
Morning 1 2 3 1 2 3 0
Dialysis Unit (Beds | Evening 1 1 2 1 2 3 1
No.=7) Night 1 1 2 1 2 3 1
Total 3 4 7 3 6 9 2

FTE =1.6 5 10 15 8 |534
Morning 1 5 6 1 5 6 0
Health insurance unit [ Evening 0 2 2 - 5 5 3
(beds no.=45 Night 0 2 2 - 5 5 3
Total 1 9. 10 1 15 16 6

FTE=1.6 2 24 26 16 | 615
Morning 3 26 29 3 26 29 0
Isolation Unit beds | Evening 3 2 5 3 26 29 24
no.= 52 Night 2 2 4 3 26 29 25
Total 8 30 38 9 78 87 49

FTE=1.6 15 125 140 | 102 | 72

Table (3): Mean and Standard Deviation of Nurses Application of all Dimensions of General

Patient's Safety Standards in Different Shifts at Assiut Fever Hospital (N=55).
it Max | Morning Evening Night
General Patient's safety Standards Score [MeantSD | MeantSD | Mean+SD P. value
= Patient identification 14 [13.66+0.59 | 3.5+2.22 | 1.36+2.12 0.000
= Critical results 20 [19.57+0.84 | 11.79+2.06 | 10.54+1.74 | 0.000
= Response to verbal orders 14 [13.8240.44 | 5.9+1.56 | 4.84+1.13 0.000
= Awareness of verbal orders 2 20 1.95+0.34 | 1.96+0.27 0.000
= Prevent faulty connection of pipes 2 1.96+0.11 0.57+0.52 | 0.24+0.37 0.000
= Evaluating patients fall 2 1.88+0.23 0.51+0.5 0.34+0.46 0.000
= Measures to prevent patients falls 2 1.83£0.28 | 0.28+0.31 | 0.18+0.34 0.000
= Assess and record bed ulcers 2 1.89+0.2 0.48+0.33 0.38+0.4 0.000
= Measures to prevent bed ulcer 2 1.89+0.2 0.37+0.32 | 0.32+0.41 0.000
= Alarms in suits place and audible 2 1.95+0.12 0.5+0.46 0.47+0.5 0.000
= There is a system of documenting shift hand over 2 1.98+0.12 1.76+£0.39 | 1.34+0.74 0.000
= Commitment to shift hand over 2 1.98+0.1 1.78+0.1 1.76+0.16 0.000
Total Score 66 | 64.24+1.71 [ 27.745.12 | 22.08+6.28 [ 0.000

One-way ANOVA test, * statistically significant difference (p<0.05) ** highly statistically significant difference (p<0.005).
Table (4): Mean and Standard Deviation of Nurses Application of all Dimensions of Medication

Safety Standards in Different Shifts at Assiut Fever Hospital (N=55).

‘s Max Morning Evening Night

Medication Safety Standards Score MeantSD MeantSD | MeanzSD P. value
Medication management 12 11.79+0.63 | 5.14+1.55 2.8+3 as 0.000
Medication storage 14 13.56+£0.85 | 5.68+1.83 3.54+2.01 0.000
Drug description 2 1.88+0.4 0.61+0.38 0.21+0.34 0.000
Giving medication 18 17.87+£0.23 | 12.08+3.92 | 11.31+4.57 0.000
Dealing with similar medications 2 1.95+0.12 0.32+0.38 0.1+0.21 0.000
Dealing with concentrated solutions 2 1.85+0.25 0.36+0.35 0.3+0.38 0.000
Separation of medications 2 1.86+0.2 0.28+0.35 0.22+0.3 0.000
Discrimination medications 2 1.86+0.22 0.37+0.37 0.24+0.34 0.000
Receiving drugs list during admission 2 1.840.35 0.47+0.47 0.39+0.5 0.000
Receiving drugs list during discharge 2 1.81+0.28 0.36+0.54 0.33+0.42 0.000

Total Score 58 56.3+1.8 | 25.66+5.99 | 19.59+10.28 | 0.000

One-way ANOVA test,

* statistically significant difference (p< 0.05)

** highly statistically significant difference (p<0.005).
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Table (5): Relation between Patient’s Safety Standards with Nurse Patient's Ratio at Assiut Fever

Hospital (N=55).

General Patient's safet Morning Evening Night
Standard Y Actually nurse (38) |Actually nurse (9) | Actually nurse (9) | P.value
No. % No. % No. %
Met 46 83.6 0 0.0 0 0.0
Partially met 9 16.4 0 0.0 1 1.8 <0.001
Not met 0 0.0 55 100.0 54 98.2
R 0.748 - 0.770
P <0.001** - <0.001**
Medication Safety Standard <0.001
Met 42 76.4 0 0.0 0 0.0
Partially met 13 23.6 0 0.0 0 0.0 <0.001
Not met 0 0.0 55 100.0 55 100.0
R 0.778 - -
P <0.001** - N

- Chi square test for qualitative data between the two groups

*Significant level az P value < 0.05,
- Spearman's Correlation,

Table (1): Shows that the highest percentages of
nurses (81.8%) were females, more than half of them
have diploma of technical institute of health and had
years of experience less than 5 years (54.6%, 58.2%)
respectively, more than three quarter of them aged
from 24 -33 years old (76.4%),

NB. Target numbers was calculated by multiply
actual number of nurses which defined of nurses
number 1.6 % (full time equivalent) according to
Ministry of health and population, (2012).

Table (2): Reveals the distribution of actual and
target numbers of nurses in selected units per shifts,
there are adequate numbers of nurses in morning
shift, while nurses shortage appear in dialysis unit
followed by health insurance unit and the highest
percentage of shortage appear in isolation unit in
both evening and night shift (53.4%, 61.5%, and
72%) respectively.

Table (3): Appears that there are statistically
significant differences between nurses’ application of
all general patient's safety standards dimensions in
the three shifts. p< 0.000. Moreover, nurses achieve
highest mean score in application of all general
patient's safety standard dimensions in morning shift
(64.24+1.71), meanwhile nurses achieve lowest mean
score in application of all general patient's safety
standard dimensions in night shift (22.08+6.28).
Table (4): Reveals that there statistical significant
difference between nurses application of all
medication safety standards dimensions in three
shifts P < 0.000 Also, nurses achieve highest mean
score in application of all medication safety standard
dimensions in morning shift (56.3+1.8), while lowest
mean score appear in night shift (19.59+10.28).
Table (5): Shows that the nurse patient's ratio have
positive relation with nurses application of general

**Significant level at P value < 0.005
**Statistically Significant Correlation at P. value <0.01

and medication safety standards in morning shift
(0.748, 0.778) respectively. There are positive
relation between the nurse patient's ratio in general
and medication safety standards in evening shift
(100%) for both, but in night shift was (98.2%) for
general patient safety standard and 100% for
medication safety standard.

Discussion

The present study was conducted with the aim to
determine the effect of nurse patient's ratio on
patient's safety at Assiut Fever Hospital in Assiut
city. The present study confirmed that the highest
percentage of studied nurses were female. More than
half of them have diploma of technical Institute of
Health and had less than 5 years of experience, more
than three quarter of them aged from 24 -33 years old
(Tablel).

The findings of the present study revealed that the
distribution of nurses in the three selected units,
actual number of nurses matched the target number
in morning shift only, but there was shortage in both
evening and night shift at dialysis unit, health
insurance and isolation unit (53.4%, 61.5%, and72%)
respectively (Table 2).

From the researcher point of view this is because the
general mal-distribution of nurses from Ministry of
Health and Population as the actual state practice act
gives nurses right to work at she life to keep family
integrity, this mal-distribution may affect generally
all vital Hospitals (University Hospitals, Ministry of
Health and Population Hospitals and Insurance
Hospital) so hospital directors try to idealize the
number in morning shifts (to cope with the peak of
the work).
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The findings of present study goes in the same line
with study done by Barker& Nussbaum, (2011) and
El Seesy& EIl Sebaey, (2015) as they found that
nurses in morning shift account nearly half of the
total number of nurses, But Ferri, et al., (2016) was
in contrary with the present study findings as they
found that more than three quarter of nurses works
night shift, also less than one quarter of nurses works
in morning shift, when studying the impact of work
shift on psychological and physical health of nurses
in general hospitals.

The present study findings revealed that there are a
significant statistical differences between nurses
application of all general patient's safety standards
dimensions in the three shifts, also nurses achieve
highest mean score in application of all dimensions
of general patient's safety standards in the morning
shift and the lowest mean score in the night shift
(Table3). This may be due to presence of nurse
managers in morning shifts more than in evening and
night shifts who provide close supervision also
adequate number of nurses in morning shift which
provide excellent chance to care for patients in
comfortable manner but in night shift there are
shortage of nurses leads to inability of nurses to
apply all dimensions of general patient's safety
standards.

This finding supported by El-Demerdash, & Obied
(2017) as they found that more than half of nurses
don't apply patient’s safety in evening and night
shifts due to inappropriate nurse patient ratio. Also
Abdel-latif, et al. (2018) confirmed the present study
finding as they found that the highest percentage of
observed nurses in the morning shift adherent to the
national standards of patients safety, while the least
percentage of nurses’ adherent to the national
standards of patients safety was observed at the night
shift.

The current study findings reveals that there are
highly significant statistical difference between
nurses application of all medication safety standards
dimensions in three shifts. Also, nurses achieve
highest mean score in application of all medication
safety standard dimensions in morning shift, while
nurses achieve lowest mean score in application of
all medication safety standard dimensions in night
shift (Table 4).

From the researcher's point of view, medication
safety standards in morning shift is applied more
than others shifts because of periodic inspection by
the quality improvement teams (pharmacist, nurse
and physician) and safety medicine committee which
provide continuous and daily round, close
supervision in morning shift.

The present study findings agree with study done by
Cho, et al., (2015) as they found that there was

significantly relationship between shortage nurses
patient ratio and medication administration and
medication management standards. In addition to the
current study findings consistent with study done by
Treiber & Jones (2018) as they confirmed that more
than half of the root causes of sentinel events during
application of medication safety standards was
nurse’s shortage especially in both evening and night
shifts. In addition to Araby, et al., (2018) as they
found that the highest percentage of occurring in
medication safety standard errors because of
inadequate nurses’ number working in night shift.
And Salami, et al., (2019) agree with the present
study findings that more than three fourth of nurses
apply medication management during the morning
shift, but the lowest percentage of nurses apply these
standards in evening and night shift.

The current study found nurse patient's ratio have
positive relation with nurses’ application of general
and medication safety standards in the morning shift.
There are positive relation between the nurse
patient's ratio in general and medication safety
standards in the evening and night shift (Table 5).
This can be explained by the presence of adequate
number of nurses which permit completing the
procedures and standards in the morning shift more
than other shifts and the presence of continuous
inspection, follow wup by quality improvement
committee and infection control committee.

The study done by Aly, (2014) goes in the same line
with the present study findings as he found the
majority of nurses reported that work load and
inadequate number of nurse to patient especially in
the night and evening shifts increase patient injury
related to falls, decubitus / pressure ulcer and
medication administration error, when studying the
impact of nursing safety climate on reporting patient
safety events, and Rahman, et al., (2015) similarly
indicated that suitable nurse patient’s ratio has
positive relation with nurse’s application of general
patient’s safety and medication safety standards,
when studying nurse level of education, quality of
care and patient safety.

In the same line with the present study findings
Driscoll, et al., (2018) found significant correlation
between total nurses patient ratio and lower
incidence of hospital acquired pressure ulcers, when
studying the effect of nurse-to-patient ratios on
nurse-sensitive patient outcomes.

Conclusions

= Highest percentage of study sample were female
more than half of them have diploma degree from
technical institute of health (General nursing
branch) and more than 5 years of experience.
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= There are adequate numbers of nurses in morning
shift, while nurses’ shortage appears in dialysis unit
followed by health insurance unit and the highest
percentage of shortage appear in isolation unit in
both evening and night shift

= There is statistically significant difference between
the nurse patient's ratio with application of general
and medication safety standards in morning shift.
Nurse patient's ratio have positive relation with
nurse’s application of general and medication
safety standards in morning shift. In contrary there
are positive relation between the nurse patient's
ratio with not met general and medication safety
standards in evening shift for both.

Recommendations

Based on the results of the current study, it was

recommended that:

1. Provide enough resources which required for
applying the national safety standards.

2. Encourage close supervision and evaluation until
patient safety standard application become
adherent in all nurse attitude.

3. Establish patient safety committee as a part of
quality improvement committee.

4. Reward nurses who become role model in
application of patient safety standard.

5. Provide continuous training for nurses about
national patient safety standards.

6. Create disciplinary policies for nurses who not
committed to apply of national safety standards.

7. Ministry of health and population make study of
distribution of nurses all over the country to
overcome this problem
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