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Abstract 

Background In low and middle-income countries like Kenya, critical care facilities are limited, meaning acutely ill 
patients are managed in the general wards. Nurses in these wards are expected to detect and respond to patient 
deterioration to prevent cardiac arrest or death. This study examined nurses’ vital signs documentation practices dur-
ing clinical deterioration and explored factors influencing their ability to detect and respond to deterioration.

Methods This convergent parallel mixed methods study was conducted in the general medical and surgical wards 
of three hospitals in Kenya’s coastal region. Quantitative data on the extent to which the nurses monitored and docu-
mented the vital signs 24 h before a cardiac arrest (death) occurred was retrieved from patients’ medical records. 
In-depth, semi-structured interviews were conducted with twenty-four purposefully drawn registered nurses working 
in the three hospitals’ adult medical and surgical wards.

Results This study reviewed 405 patient records and found most of the documentation of the vital signs was done 
in the nursing notes and not the vital signs observation chart. During the 24 h prior to death, respiratory rate was doc-
umented the least in only 1.2% of the records. Only a very small percentage of patients had any vital event docu-
mented for all six-time points, i.e. four hourly. Thematic analysis of the interview data identified five broad themes 
related to detecting and responding promptly to deterioration. These were insufficient monitoring of vital signs linked 
to limited availability of equipment and supplies, staffing conditions and workload, lack of training and guidelines, 
and communication and teamwork constraints among healthcare workers.

Conclusion The study showed that nurses did not consistently monitor and record vital signs in the general wards. 
They also worked in suboptimal ward environments that do not support their ability to promptly detect and respond 
to clinical deterioration. The findings illustrate the importance of implementation of standardised systems for patient 
assessment and alert mechanisms for deterioration response. Furthermore, creating a supportive work environ-
ment is imperative in empowering nurses to identify and respond to patient deterioration. Addressing these issues 
is not only beneficial for the nurses but, more importantly, for the well-being of the patients they serve.
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Background
Failure to rescue is a patient safety and healthcare qual-
ity measure, which refers to the delay or failure to detect 
and respond to clinical deterioration in hospitalised 
patients, leading to mortality [1, 2]. In-hospital mortality 
is increasingly being recognised as a measure of service 
provision quality and a key indicator of patient safety [3, 
4]. Although patients inevitably die in the hospital, cli-
nicians should be able to detect the deterioration in the 
patient early enough and act promptly to prevent death. 
Early detection and response to the changes in vital signs 
and physiological parameters in hospitalised patients are 
essential in reducing the risk of preventable death and 
preventing unplanned admission into critical care units 
[5, 6]. Numerous studies have established that there are 
physiological antecedents before a cardiac arrest occurs 
in a hospitalised patient, allowing the clinician to identify 
the deterioration and act promptly [7–10].

Patient monitoring, which involves the assessment 
of vital signs and physiological changes, allows for early 
detection of these antecedents of patient deterioration. 
Subsequently, based on monitoring criteria, the clini-
cian triggers or activates the rapid response team to 
treat the deteriorating patients before adverse events 
occur [11]. The most commonly used monitoring and 
call criteria for rapid response include abnormalities in 
physiologic measures such as respiratory rate, heart rate, 
systolic blood pressure, oxygen saturation, acute change 
in mental status, and the clinician’s significant concern 
about the patient’s condition [12]. This can be achieved 
by either intermittently or continuously monitoring of 
the vital signs as well as the electrocardiogram (ECG). 
Regularly monitoring these physiologic measures allows 
the clinician to identify deterioration and thus act hastily 
to prevent further deterioration by escalating and com-
municating the information clearly to the individual or 
team that shall manage the patient and prevent further 
deterioration. In addition to monitoring the physiological 
parameters, it is important to document the findings in a 
standardised format so as to be able to track the trends in 
the measures so as to detect the changes in a timely man-
ner. The recommended practice for the documentation 
of the measure is the use vital signs observation charts 
that display the information in a way that allows early and 
speedy identification of deterioration [13].

Escalation of care in most institutions is guided by 
institutional protocols that clearly outline the actions 
that the clinician can implement until they are satis-
fied that the correct response has been achieved. These 
actions include a change in monitoring frequency, pos-
sible modifications of care, a review of the patient by a 
senior medical officer, seeking assistance from an inten-
sive care specialist, or activation of the Rapid Response 

System [14]. In addition, a concise, efficient and accu-
rate flow of information about the deteriorating patient 
is a fundamental component of the escalation of care 
[14, 15]. The different modes to communicate the dete-
rioration of care include face-to-face communication, 
overhead announcement within the hospital, mobile 
and landline telephones, and hospital alarms [16]. 
Whichever mode is used to communicate deterioration, 
it is critical to use a common language using a struc-
tured communication tool to ensure a timely response.

In the critical care units (CCUs), patient’s vital signs 
are continuously and closely monitored with moni-
toring equipment and technologies, and therefore 
detection of deterioration and response is timely. Addi-
tionally, the CCUs are well equipped with resuscita-
tion equipment and are adequately staffed with staff 
trained in responding to changes in patient deteriora-
tion. Nevertheless, in the general wards where a major-
ity of instances of clinical deterioration take place, 
patient assessment involving the measurement of vital 
signs is conducted at irregular intervals. Research indi-
cates that in these general wards, nurses might moni-
tor vital signs anywhere from every four hours to as 
infrequently as every 12  h [17, 18]. The frequency of 
monitoring depends on factors such as nursing work-
load, the type of patients being treated, and the avail-
ability of resources[19, 20]. Therefore, it depends on 
the clinicians’ ability to recognise and respond to the 
deterioration.

In Kenya, like most low and middle-income countries, 
patient complexity is increasing because of higher mor-
bidity due to non-communicable diseases, road traffic 
accidents, and a longer life expectancy. This has led to a 
higher demand for critical care services as compared to 
high income countries, yet the availability of these ser-
vices is limited [21–24]. This has therefore led to acutely 
ill patients being managed in the general medical and 
surgical wards located in the secondary referral facilities. 
The Kenyan public health system is organised in four tiers 
with six levels namely, the community level (level one); 
primary healthcare (dispensaries and health centres-level 
two and three respectively); secondary referral facilities 
(levels four and five) and tertiary referral health services 
(level six) [25]. In-patient services which include the gen-
eral and specialised wards are offered in levels four to six. 
Based on policy guidelines these hospitals should have a 
range of health providers including medical specialists, 
nurses, clinical officers, radiographers and lab personnel 
and equipment that can support prompt identification of 
clinical deterioration [26, 27]. However, most of the exist-
ing facilities (83%) do not meet the health infrastructure 
norms and standards requirements for their level. Fur-
ther studies have shown that there are significant staffing 
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gaps with insufficient numbers of specialists across many 
level four to six hospitals [28, 29].

Due to the critical role that nurses play in early dete-
rioration identification, failure to rescue may be very 
sensitive to nursing care. According to Mushta et  al. 
(2018) [30], failure to rescue as a nurse-sensitive indica-
tor includes failure to recognise changes in patient con-
dition, failure to escalate the changes and inadequate 
decision-making. Patient assessment and monitoring is a 
fundamental nursing competence; therefore, nurses carry 
the highest responsibility in detecting and responding 
to patient deterioration. However, research shows that 
nurses fail to recognise and respond timely to patients’ 
deterioration [31–33].

Vital signs monitoring is fundamental to nursing, 
whereby the nurse must assess, document, and inter-
pret vital signs promptly and escalate any abnormal 
values. However, research shows that monitoring, docu-
mentation, and reporting of vital signs are often irregu-
lar, incomplete, and not used to make clinical decisions 
[20, 34, 35]. Documented factors that contribute to the 
failure of a nurse to recognise and respond include the 
lack of knowledge and skills in the detection of warning 
signs, poor or absent monitoring of the patient’s vital 
signs, difficulty in prioritising competing demands with 
increasing workload and fear of reporting the deteriora-
tion [36–40]. Notably, most of the literature on the gen-
eral ward nurses’ issues and challenges in detecting and 
escalating patient deterioration has been generated in 
high-income country settings, with little literature from 
low and middle income countries. We did not identify 
any studies reporting on the Kenyan context. Therefore, 
this study aimed to examine the general ward nurses’ 
vital signs documentation practices in the deteriorating 
patient and explore the factors influencing their ability to 
detect and respond to clinical deterioration in three Ken-
yan hospitals.

Methods
Design
A convergent parallel mixed methods design was utilised 
to achieve the objectives. We used this design because it 
allowed the collection and analysis of both quantitative 
and qualitative data with the aim of achieving triangu-
lation whereby the qualitative results corroborated the 
quantitative results thus providing us with a more com-
prehensive understanding of our research problem [41]. 
A retrospective descriptive design was used to retrieve 
quantitative data from medical records of patients who 
had suffered a cardiac arrest and died in the previous 
year in the study hospitals’ general medical and surgical 
wards. Specifically, the study sought to determine the 
extent to which the nurses monitored and documented 

the patients’ vital signs 24  h before a cardiac arrest 
(death) occurred. Additionally, qualitative data was col-
lected by conducting in-depth interviews with nursing 
staff, including ward managers, to understand better the 
factors that influence the ability to detect and respond to 
clinical deterioration. Data from the two methods were 
analysed separately, and the results were compared and 
related. Each type of data was used to validate the other 
during the interpretation, creating solid foundations 
through which we could better achieve the study objec-
tives [42].

Setting
The study was undertaken in the adult medical and sur-
gical wards of three purposefully selected hospitals in 
Kenya’s coastal region. We identified hospitals with 
prior contact or linkage with the research team to mini-
mise trust concerns related to our data collection given 
the sensitive nature of our research topic. These link-
ages were based on teaching and research relationships 
and were useful to gain access to study participants. To 
reduce bias, we adopted method triangulation where 
we adopted document review and in-depth interviews 
and data source triangulation by conducting interviews 
with respondents across three hospitals. One hospital in 
Mombasa County was a Level Five hospital (Hospital A), 
while the other two were Level Four hospitals (Hospital B 
and C) in Kilifi County. The three hospitals are relatively 
homogeneous in their organisational structure, resource 
availability, and the populations they serve however, 
Level Five hospitals offer a more comprehensive array of 
specialised curative services than level 4 hospitals [43].

Sample and Sampling technique
Nurses’ documentation review
The sample comprised the records of patients who suf-
fered a cardiac arrest and died in the adult medical and 
surgical wards in 2019. We decided to review the records 
of these patients because it is well documented that 
patients frequently display physiological changes as much 
as 24  h before a cardiac arrest and death occur [7, 9]. 
Therefore, we included all records from male and female 
patients 18 years and older and those admitted for more 
than 24  h between January and December 2019 from 
which we screened 405 records from the three hospitals.

Key informant interviews
We used purposive sampling technique to get a sample of 
registered nurses working in the adult medical wards and 
the surgical wards in the three hospitals. We included in 
the interviews nurses who had worked in the adult medi-
cal and surgical wards in the study hospitals for at least 
six months, carried out clinical duties, and were willing 
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to be interviewed. We therefore carried out interviews on 
twenty-four nurses which included bedside nurses, and 
ward managers. Ward managers were included because 
in the three hospitals, these nurses also provided bedside 
nursing care as well as ward administration responsibili-
ties. In the administrative role, the ward managers were 
usually able to identify nurses’ needs and possible areas 
for support and resources required to facilitate prompt 
identification and response. We also interviewed two 
hospital management nurses so as to get a deeper under-
standing of the organisational factors influencing the 
recognition and response to clinical deterioration by the 
nurses.

Data collection procedures
Documentation review
Data collection took place between August 2020 and 
August 2021. In hospital B, a list of all the deaths that 
occurred in the adult medical and surgical wards in 2019 
was obtained from an electronic database. A systematic 
sampling technique was used to obtain the sample. It 
was possible to obtain the patient’s admission number 
from the database, which was then used to retrieve the 
patient’s file in the medical records department. Hos-
pitals A and C had no databases of the deaths available. 
Therefore, with the assistance of the medical records 
personnel, the data collectors retrieved all the files of 
the patients who had died in the respective hospitals in 
2019. Subsequently, they selected the files from the adult 
medical and surgical wards from which they randomly 
selected and analysed files for each month in 2019.

To examine if, which, where, and how physiologi-
cal parameters of the patients were documented before 
patient deterioration, the sampled records were reviewed 
for the nursing documentation of six vital signs 24  h 
before death. The vital signs were respiratory rate in 
breaths per minute, systolic blood pressure in millimetres 
of mercury (mmHg), oxygen saturation as a percentage, 
heart rate in beats per minute, temperature in degrees 
centigrade, and consciousness level. According to the 
literature, to detect patient deterioration, these are the 
minimum physiological parameters that trigger the nurse 
to call for help, and they should be monitored at least 
every 4 h [12, 44].

Data were collected using a predesigned tool developed 
by the researchers based on recommendations from lit-
erature and guidelines on documentation of patients’ 
physiological observations [45]. In the data collection 
tool, the research assistants first identified which docu-
ment the vital signs were retrieved from, either the vital 
signs observation chart or the nursing notes (Kardex). 
According to the literature, acute patients’ vital signs 
should be monitored every four hours unless the patient’s 

condition or specific treatment requires more frequent 
measurements [46]. Therefore, the data collection tool 
also captured the last six vital signs documented by the 
nurse in the previous 24 h before death occurred. If none 
of the vital signs had been recorded in the 24 h preceding 
the cardiac arrest, the last recorded vital sign(s) was cap-
tured, including the time it was recorded.

Key informant interviews
We conducted in-depth in-person interviews in each 
hospital to better understand the factors that influence 
the ability to detect and escalate clinical deterioration. 
We developed two separate interview guides for the gen-
eral ward nurse and for the ward and hospital managers. 
We used the guides to explore the ward nurses’ experi-
ences in caring for the deteriorating patient, the chal-
lenges in detecting deterioration, their actions when a 
patient deteriorates, and the communication practices 
for escalating the deterioration. To learn about factors 
influencing ability to detect and respond to clinical dete-
rioration we asked questions about the nurses’ views on 
the support and resources available to them. These ques-
tions including the probes for them are included in the 
interview guides in Supplementary File 1. In addition, 
examples of clinical deterioration were used to prompt 
the recall of similar situations experienced by partici-
pants. The scenarios aimed to trigger reflection on per-
sonal experiences.

We sought informed consent before conducting inter-
views. The interviews were conducted in offices within 
the nurses’ respective wards, where we anticipated few 
interruptions. However, because the interviews were con-
ducted during regular shift hours, the nurses’ colleagues 
were informed of the locations in case of any urgent 
situations. All interview sessions lasted approximately 
20–30  min and were recorded using an audio recorder. 
The interviews took place in an office setting that guaran-
teed privacy and an acoustically conducive environment. 
The interviews were continued in each hospital until data 
saturation was achieved. Since data collection occurred 
during the COVID-19 pandemic, we adopted prevention 
measures such as wearing masks and social distancing 
during the interviews.

Data analysis
Analysis of the documentation
All quantitative data were extracted from patient records 
using a standard tool and entered into the Epidata data-
base. All categorical patient characteristics were reported 
as frequencies and their respective percentage. Age in 
years was reported as median and interquartile range 
(IQR) because it was skewed. Documentation for each 
vital event was reported as the number of patients with 
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a vital event documented at each time point. Statistical 
analyses were conducted using Stata (Version 17.0, Col-
lege Station, Texas, USA).

Analysis of the interviews
For the qualitative data, all audio recordings and field 
notes were maintained in a secure location. A profes-
sional transcriber transcribed the audio recordings into 
an MS WORD document. The researchers listened to 
the recordings and compared them with the transcrip-
tion to ensure accuracy and enhance familiarisation with 
the data. We adopted a thematic analysis approach, as 
described by Braun & Clarke, 2006 [47], where we sought 
to identify patterns in the reviewed transcripts. Our 
analysis was deductive, driven by the research objectives 
and our focus on nurses’ experiences of patient clinical 
deterioration. The analysis process involved familiarisa-
tion with the data, generating initial codes, searching for 
themes, reviewing themes, defining themes and writing 
up the report [47, 48]. The process, though described 
step-wise, was iterative.

Credibility and Trustworthiness
A wide range of respondents was identified for this study 
to provide as much depth and understanding as possi-
ble on the practices and experiences of identifying and 
responding to clinically deteriorating patients. These 
included speaking with nurses working across different 
in-patient wards within the study hospitals, and including 
nurse managers, majority of whom also have had clinical 
service delivery roles. Further we utilised multiple data 
collection methods to support triangulation of our find-
ings and enhance exploration of our research question. 
The first and second authors led the qualitative analysis 
with input from the rest of the study team. After the first 
round of coding, emerging categories were shared with 
the study team for discussion. This provided input that 
shaped and refined the thematic framework, providing 
a form of peer debriefing [49]. To achieve dependability 
(showing that the findings are consistent and could be 
repeated), we endeavoured to maintain a clear audit trail 
of the research process by adopting a systematic research 
approach using data collection and study methods that 
meet widely accepted standards for qualitative research. 
We have also provided the rationale for methodological 
choices including our choice of study respondents, data 
collection and analysis approaches.

Ethical considerations
Ethical review and approval were obtained from the 
Pwani University Ethics Review Committee (ERC/PU-
STAFF/001/2020). A research permit to conduct the study 
was obtained from the National Commission for Science, 

Technology & Innovation (NACOSTI/P/20/4890). Upon 
ethical approval, permission to collect data was granted 
by the respective hospital boards after assurances to 
adhere to the COVID-19 preventive measures to protect 
the study participants and the data collectors. Interview 
participation was completely voluntary. The participating 
nurses were provided with written information about the 
research and their rights to the study. The participants 
were requested to sign and date the informed consent 
form upon agreement.

Results
Quantitative analysis results
Patient characteristics
A total of 405 records were reviewed, 186 (46%), 135 
(33%), and 84 (21%) in Hospital A, Hospital B, and Hos-
pital C, respectively. Their median [IQR] age was 54 [36 
to 68] years. Two hundred and forty-two (60%) were 
male. The most frequent diagnoses identified from the 
reviewed patient files were cancer 41 (10%), Cerebrovas-
cular accident 30 (7.4%), Heart failure 27 (6.7%), Tuber-
culosis 25 (6.2%) and Meningitis 24 (5.9%) shown in 
Table 1.

Patient deterioration nursing documentation
Of the 405 patient records reviewed, the vital signs 
were documented in the nursing notes (Kardex) and 
vital signs observation chart among 391 (97%) and 14 
(3.5%), respectively. During the 24 h prior to patient 
deterioration/death reviewed, 283 (70%) patients had no 
respiratory rate documented, 77 (19%) had only one doc-
umentation of respiratory rate, while only 5/405 (1.2%) 
had documentation for all the six-time points. There was 
no heart rate documentation among 45 (11%) patients, 
while 87 (21%), 107 (26%) and 101 (25%) had one, two and 
three documentations, respectively. The temperature was 
not documented among 115 (28%) patients, while it was 
documented once, twice and thrice among 104 (26%), 92 
(23%) and 65 (16%) patient files, respectively. There were 
43 (11%) patient files with no blood pressure documenta-
tion, and it was documented among 91 (22%), 107 (26%) 
and 102 (25%) patients once, twice and thrice, respec-
tively. Oxygen saturation was not documented among 
116 (29%) patients but was documented once, twice and 
thrice among 91 (22%), 80 (20%) and 62 (15%) patients, 
respectively. Almost nine in every ten patients (N = 356, 
88%) had no documentation for the level of conscious-
ness but was documented once, twice and thrice among 
31 (7.7%), 7 (1.7%) and 3 (0.7%) patients, respectively, as 
shown in Table 2. Less than 2% of patients had any vital 
signs documented for all the six-time points; respira-
tory rate (N = 5, 1.2%), heart rate (N = 6, 1.5%), tempera-
ture (N = 6, 1.5%), blood pressure (N = 6, 1.5%), oxygen 
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saturation (N = 5, 1.2%) and level of consciousness (N = 2, 
0.5%) as illustrated in Fig. 1.

Qualitative analysis results
Participants characteristics
We conducted 24 interviews with respondents across 
the three study hospitals. Of these 24, there were two 
senior hospital management nurses and six ward manag-
ers. All the nurse ward managers reported carrying out 
clinical nursing duties and ward administration respon-
sibilities. Table  3 below summarises the participants’ 

characteristics related to their gender and how long they 
had provided nursing services.

Ward characteristics
Table  4 summarises some hospital and ward charac-
teristics that appeared to influence the extent to which 
nurses could monitor the patients and document their 
findings. In hospitals B and C, the medical and surgi-
cal patients were nursed in the same ward. The wards 
were distinguished as male and female, with the female 
wards comprising patients with medical, surgical (general 

Table 1 Patient Characteristics

Results are N (%) unless specified, IQR Interquartile range.

A (N = 186) B (N = 135) C (N = 84) Overall (N = 405)

Sex

 Male 120 (65) 78 (58) 44 (52) 242 (60)

 Female 66 (35) 57 (42) 40 (48) 163 (40)

Age in years

 Median [IQR] 48 [35-65] 60 [37-70] 55.5 [42-70] 54 [36-68]

Leading primary diagnosis

 Cancer 22 (12) 14 (10) 5 (5.9) 41 (10)

 Cerebrovascular accident 10 (5.4) 13 (9.6) 7 (8.3) 30 (7.4)

 Heart failure 10 (5.4) 10 (7.4) 7 (8.3) 27 (6.7)

 Tuberculosis 14 (7.5) 9 (6.7) 2 (2.4) 25 (6.2)

 Meningitis 8 (4.3) 13 (9.6) 3 (3.6) 24 (5.9)

 Chronic Kidney Disease 13 (7.0) 5 (3.7) 6 (7.1) 24 (5.9)

 Pneumonia 9 (4.8) 9 (6.7) 4 (4.8) 22 (5.4)

 Sepsis 14 (7.5) 3 (2,2) 4 (4.8) 21 (5.2)

 Anaemia 6 (3.2) 9 (6.7) 5 (6.0) 20 (4.9)

 Gastroenteritis 9 (4.8) 3 (2.2) 8 (9.5) 20 (4.9)

 Head Injury 15 (8.1) 3 (2.2) 1 (1.2) 19 (4.7)

 Diabetes Mellitus 7 (3.8) 3 (2.2) 7 (8.3) 17 (4.2)

 Liver disease 5 (2.7) 6 (4.4) 2 (2.4) 13 (3.2)

 Hypertension 6 (3.2) 4 (2.9) 3 (3.6) 13 (3.2)

 Acute Kidney Injury 3 (1.6) 7 (5.2) 2 (2.4) 12 (3.0)

 Others 35 (19) 24 (18) 18 (21) 77 (19)

Table 2 Patient deterioration nursing documentation review

Results are N (%).

Vital events Number of final six vital signs documented

None 1 2 3 4 5 6

Respiratory rate 283 (70) 77 (19) 26 (6.4) 8 (1.9) 4 (0.9) 2 (0.5) 5 (1.2)

Heart rate 45 (11) 87 (21) 107 (26) 101 (25) 45 (11) 14 (3.5) 6 (1.5)

Temperature 115 (28) 104 (26) 92 (23) 65 (16) 18 (4.4) 5 (1.2) 6 (1.5)

Blood Pressure 43 (11) 91 (22) 107 (26) 102 (25) 43 (11) 13 (3.2) 6 (1.5)

Oxygen Saturation 116 (29) 91 (22) 80 (20) 62 (15) 42 (10) 9 (2.2) 5 (1.2)

Level of consciousness 356 (88) 31 (7.7) 7 (1.7) 3 (0.7) 2 (0.5) 4 (1.0) 2 (0.5)
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surgical and orthopaedic) and gynaecological conditions. 
The male wards (hospitals B and C) also admitted medi-
cal and surgical patients. Further, some admitted patients 
had psychiatric conditions in hospital C. Hospital A had 

separate male and female medical and surgical wards. As 
a result, hospital A respondents were more in number 
(Table 3) compared to Hospital B and C. Hospital A had 
an Intensive Care Unit (ICU) with a capacity of 15 beds 
(Table 4), where patients needing critical care from Hos-
pitals B and C were also referred. The unavailability of 
ICUs in Hospital B and C required that patients in need 
of critical care were referred to Hospital A. This posed 
as a challenge because the critically ill patient continued 
being managed in the general wards if the ICU in Hospi-
tal A was full, as quoted by one of the participants:

The person who is receiving the call will tell you my 
ICU is full. What will you do after you hear that? 
How will you verify if ICU is full? You have very 
critical patient who really, really needs ICU, needs 
ventilation…The present condition is going down you 
end up risking with fluids, with medication, you can 
put oxygen and that’s all. As we wait like 3,4 hours 
you call again you ask. Patients end up staying for 
like for 3, 4 days even without going for an ICU. So, 
we lose patients just like that. (B006)

Factors influencing nurses’ ability to detect and respond 
to clinical deterioration
Interview respondents acknowledged that they faced 
challenges in detecting and responding to clinically dete-
riorating patients in the ward. Five broad, interrelated 
themes related to detecting and responding promptly to 

Fig. 1 A stack bar chart showing proportions of vital events documented at the six-time points

Table 3 Interview respondent characteristics

*We were not able to access a nurse in senior management from Hospital A

Characteristic Hospital A 
(N = 10)

Hospital B 
(N = 8)

Hospital 
C (N = 6)

Overall duration as a nurse (years)
 0–5 1 4 2

 6–10 2 0 1

 11–20 4 3 0

 21–30 3 1 1

  > 30 0 0 2

No. of years working in current ward*
 6 months-1 year 5 1 1

 2-3 years 1 4 3

 4-5 years 2 2 0

  > 5 years 2 0 1

Gender
 Male 1 3 2

 Female 9 5 4

Nurse roles

 Ward manager 3 2 2

 Ward nurses 7 5 4

 Nurses in senior man-
agement

1 1
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patient deterioration emerged from the analysis of quali-
tative interviews. These were insufficient monitoring of 
vital signs and inadequate response to clinical deteriora-
tion linked to limited availability of equipment and sup-
plies, staffing conditions and workload, lack of training 
and guidelines, communication and teamwork among 
healthcare workers. These are discussed in turn below.

Insufficient monitoring of vital signs and inadequate 
response to clinical deterioration linked to limited availability 
of equipment and supplies
The qualitative results were consistent with the findings 
of the document review related to gaps in vital signs doc-
umentation. Across all three study hospitals, interview 
respondents reported inconsistently taking vital signs 
for patients admitted to the wards. These inconsisten-
cies, linked to poorly functioning and limited availability 
of equipment for monitoring patients, also manifested in 
poor documentation of patients’ vital signs, as illustrated 
in the quote below:

And the biggest challenge is that we don’t have the 
apparatus at hand. For example, if we are depend-
ing on one monitor to observe all the patients and 
then monitor breaks down. Like for now, you go bor-
rowing from another ward, you find that it is being 
used. This really disturbs the documentation espe-
cially when it comes to vitals. So, you can find a 
patient may be observed maybe twice, thrice maybe 
a patient who has stayed for like 3 or 4 days which is 
a quite an ugly picture (A003)

Instances of poorly functioning equipment included 
the failure of the digital blood pressure machines and 
thermometers. Respondents reported that this equip-
ment functioned well if their use was limited to a few 

patients. However, as highlighted in Table  4 above, the 
wards where the respondents worked frequently had high 
patient numbers, for whom the nurses only had one digi-
tal thermometer and blood pressure machine for patient 
monitoring. It was also common for other monitoring 
equipment, such as blood sugar machines, to sometimes 
lack batteries. There were also instances where moni-
tors had been present in the wards but were not in use 
because they had not been repaired or replaced. Another 
type of equipment which was reportedly absent in one of 
the study hospitals was a pulse oximeter. In this hospital, 
the respondents reported relying only on observations 
of respiratory distress to administer oxygen and held 
the view that they perhaps were giving oxygen too late 
because they were unaware of the patient’s oxygen satu-
ration. For example, one respondent stated that,

In case a patient starts gasping, that’s when we put 
them on oxygen because we don’t have things like 
oximeter that we can be able to monitor oxygen 
saturation. I would say it’s mostly when the patient 
is going down, they are gasping or difficulties in 
breathing then we start them on oxygen. (B003)

Despite these challenges, there were efforts to closely 
monitor patients judged to be severely ill. Most of these 
patients were placed in the acute rooms of the different 
wards to enable the nurses to quickly detect changes in 
the patient’s conditions. In addition, when there were 
students in the ward, they were utilised to closely moni-
tor the patients as they learnt. However, because students 
were still in training, they were not always able to quickly 
detect a deteriorating patient and communicate this to 
the nurse in good time.

Regarding the low availability of equipment and sup-
plies, many respondents highlighted that oxygen, 

Table 4 Ward characteristics in study hospitals

Abbreviations: ICU Intensive Care Unit, HDU High Dependency Unit

Ward Characteristics Hospital A Hospital B Hospital C

Type of patients admitted into wards Separate medical and surgi-
cal wards for female and male 
patients

Mixed female ward (admitting, 
medical, surgical and gynaecological 
patients)

Mixed female ward (admitting, 
medical, surgical and gynaecological 
patients)

ICU or HDU in a hospital ICU present No ICU HDU present

No. of nurses working in the study 
wards

Male surgical: 22 Male ward: 10 Male ward: 10 (but two away on study 
leave)Female surgical: 11

Male medical: 21 Female ward: 11 Female ward: 8 nurses (2 away 
on leave)Female medical: 20

The bed capacity of the study ward Male surgical: 70 Male ward: 34 patients Male ward: can hold up to 60 patients

Female surgical: 40

Male medical: 72 Female ward: 32 patients Female ward: 48 patients

Female medical: 80
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commonly used to respond to deteriorating patients, was 
often not readily available. In Hospitals B and C, some 
of the beds in the acute bay had oxygen ports for piped 
oxygen. However, if more than four patients, for example, 
in the case of Hospital C, needed oxygen, then an oxygen 
concentrator or oxygen cylinders would have to be used. 
However, the oxygen concentrator shared between the 
male and female wards in Hospital C had been broken 
down for over six months without repair. They, therefore, 
had to borrow from either the paediatric ward or High 
Dependency Unit (HDU). In Hospital A, they mainly 
used oxygen cylinders but reportedly experienced delays 
in connecting the oxygen as they tried to move the heavy 
oxygen cylinders:

We don’t have concentrators, we don’t have oxygen, 
and there is a patient who needs oxygen, and it’s not 
there. We don’t even have a concentrator (C003)
There is also a challenge there in terms of because 
these cylinders sometimes we run out of oxygen and 
you find we go to another ward cylinders are in use, 
cylinders are heavy these big cylinders. So you find a 
nurse is not able to move that cylinder (A001)

Other equipment-related factors that hindered prompt 
response to deteriorating patients included the incom-
plete nature of the emergency trays in some wards. One 
respondent reported:

Yes, we had a crash cart but we have never been able 
to manage the crash cart. Because you see, one, peo-
ple still have that habit of picking drugs. So today 
you can refill the crash cart then you find within a 
minute you are not seeing those drugs maybe by 
the end of the day no single drugs because people 
pick, pick and they don’t replace, there is a lack of 
discipline in a way someone can just come dashing 
because maybe a patient has changed condition in 
another ward maybe a medical ward looking for a 
certain drug, picks and go (A003)

Respondents also highlighted that having one bag valve 
mask (BVM) per ward meant that there was a delay when 
a patient required resuscitation, especially if the BVM 
was not functioning well. In such cases, nurses had to 
borrow from another ward. Another inadequate supply 
that hindered prompt responses was Personal Protec-
tive Equipment (PPE). This was particularly relevant for 
nurses who were managing COVID-19 patients.

Staffing conditions and workload
Across all the study hospitals, most respondents felt that 
the adult medical and surgical wards were grossly under-
staffed, making monitoring and detecting deteriorat-
ing patients difficult. As noted above, an acute bay was 

supposed to help nurses quickly detect when patients’ 
conditions changed. However, this quick identification 
was limited in most cases because the nursing shifts were 
often covered by few nurses, making it challenging to 
do timely observations of vital signs. For example, one 
respondent from hospital B observed:

Even though the male and female wards have acute 
areas. The only benefit of the acute areas is that the 
nurse is near the patients. However, it is difficult 
to do close monitoring when the nurse is working 
alone and the patients are many... because I have 
said sometimes we have a capacity of 45. So it won’t 
be easy for you to be checking vitals maybe every 2 
hours. (B005)

In the afternoon and night shifts, nurses commonly 
worked alone, with the support of students. The morn-
ing shifts were reportedly better staffed, as about two to 
three nurses reported to work. Most respondents felt that 
it was easier to detect deteriorating patients during the 
morning shift. During the shifts where a nurse was work-
ing alone, it was reportedly not uncommon for nurses 
to find out from relatives that patients were deteriorat-
ing as they did other procedures in the hospital wards. 
In fact, nurses across all three hospitals considered rela-
tives a resource who could inform them when patients 
deteriorated.

And sometimes because of the shortage, we are not 
able to identify as quick as we can. You can imagine 
when you are alone in the ward, you are giving treat-
ment on the other side. So in the most cases it’s the 
relatives who calls you. They call you, this one has 
deteriorated and then we notice. (C003)
So you are only getting something you are told by the 
caretaker this patient has deteriorated. And by the 
time you are being told that, you realised that it has 
gone to the extreme end. You don’t get to intervene 
early enough. When you go and see this patient the 
general condition has already deteriorated to a fur-
ther extent that the measures you take maybe you 
are trying to resuscitate this patient anaenda tu hivo 
[dies]. Nevertheless, you try. (B006)
When the nurse is alone and you are on the other 
side and you left patient A, you have maybe 30 
patients, like now we have 27 and the night nurse 
is alone, so she left patient A and now she is doing 
patient 25, and this A changes condition, unless the 
relatives call you, you will not know. By the time 
you go there, maybe it will be too late. So I think the 
nurse/patient ratio plays a big role. (A006)

The challenges with staffing also hindered effective 
response to a deteriorating patient, particularly one who 
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required resuscitation, as described below by one of the 
respondents:

You are alone, and the patient has changed; the one 
you have is a student. Some of the students they are 
very junior, they don’t know anything, tell me, whom 
will you call? And here you know resuscitation is 
teamwork. Teamwork of around 3, 4 people together 
working. When you are alone it becomes very diffi-
cult to do all those procedures alone. You need some-
one to record [vital signs], the other one do cardiac 
massage...If there is no that teamwork, the patient 
becomes zero because when you are alone, you can’t 
do. (A005)

When responding to a deteriorating patient, staffing 
was not only a nursing issue; it also seemed to cut across 
to other healthcare professionals who worked in the 
ward. Doctors especially were commonly few and busy, 
and the respondents reported delays when they called 
them. At night, across the three study hospitals, the doc-
tors were not available in the wards and were commonly 
in casualty admitting patients. In Hospitals B and C, one 
Medical Officer (MO) intern circulated across the casu-
alty department, theatre, and wards.

Lack of training and guidelines
Across all the study hospitals, most of the nurses had not 
been trained in Cardiopulmonary Resuscitation (CPR), 
Basic Life Support (BLS) or Advanced Cardiac Life Sup-
port (ACLS) despite caring for the acutely ill patients 
in the wards. Instead, most nurses relied on their pre-
service training to detect and respond to deteriorating 
patients.

Very few people have gone through BLS, ACLS. Per-
sonally, I haven’t done BLS, ACLS because it’s time 
and money… I don’t know but 90% of the people who 
are there have not done the BLS and ACLS. (B006)
I have not done any [BLS or ACLS training]. I did 
it in college, and that’s what I am surviving with…
(C004)

In addition, there were no existing policies and guide-
lines that were observed or reported on in relation to 
processes for detecting and responding to deteriorating 
patients. The exception was in Hospital A, where there 
were posters with some guidance on the ward notice 
boards, but the nurses in these wards reported that no 
training had preceded the introduction of these posters.

Communication and Teamwork among the healthcare 
workers
Experiences of communication varied across the three 
hospitals. For example, in Hospital A, an alert system that 

utilised colour codes (e.g. code blue, code red) had been 
introduced. There were posters at the ward level describ-
ing the response process when a patient was noted to be 
deteriorating. This process required calling through the 
operator, who would then call the doctors. Unfortunately, 
few study respondents from Hospital A understood this 
alert system, and many reported that they had not been 
trained in its use. As a result, it was hardly utilised. In 
hospital B, the ward nurse was expected to call the Medi-
cal officer (MO) intern to notify them and request their 
support if there was a deteriorating patient. The intern 
would then escalate the issue depending on his ability to 
address the patient’s deterioration. In hospital C, there 
was a long chain of communication in which the ward 
nurse was required to call the nurse covering the hospital, 
who would then call the MO intern or the MO to support 
a response to a deteriorating client. This long chain of 
communication inevitably slowed down the response to 
the deteriorating client, as illustrated in the quote below:

Communication is another issue. I have to call the 
nurse who is covering the one who has the phone, to 
call the MO. You see that. It’s an emergency, I call 
somebody to call for me the MO. You can imagine 
the one I am calling she is in the office, maybe for 
example at night or in the afternoon...I call her, I 
have a patient who is gasping, let me call the MO 
intern, MO intern comes, she feels I can’t handle this 
alone, let me call the MO. You see the chain. Is that 
an emergency? (C003)

Notably, the challenges described above were experi-
enced mainly during the night and afternoon shifts and 
the weekend when there were few staff in the hospital. 
The respondents noted that during the morning shift, 
doctors and clinical officers were more available in the 
ward, and sometimes it was not necessary to make a 
phone call to reach them to communicate that a patient 
was deteriorating. Regarding what was communicated 
when a call was made, while the respondents acknowl-
edged that there were no written-down guidelines that 
described what should be said, they reported describing 
the patient’s details, the diagnosis, and the most recent 
vital signs of the patient, including what actions had been 
taken by the nurse who was calling.

Because of the reported staffing challenges, teamwork 
appeared to be lacking in ensuring timely responses to 
deteriorating patients. This was illustrated by reports of 
certain doctors being too focused on their patients that 
they did not participate when there was a call for resusci-
tating a patient that they did not admit:

Patient is deteriorating from theatre, now I have 
called the MO. The MO is referring me to the sur-
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geon. Then the surgeon is not picking the phone and 
I have called over several times, I called the nurse 
covering. So went back to the MO, so he insisted call 
the surgeon, but we insisted, please for the sake of the 
patient, please come and assist us in resuscitating 
the patient. So we had to apply our own… so we had 
to resuscitate the patient on our own. (B002)

Discussion
This study sought to understand an under-investigated 
issue in the Kenyan setting. Nurses’ identification and 
response to a deteriorating patient is a critical role that 
needs to be further illuminated and improved upon to 
reduce unplanned admission to the few available criti-
cal care units as well as to reduce morbidity and mortal-
ity. Therefore, this study sought to find out how nurses 
documented the patients’ vital signs 24 h before a cardiac 
arrest (death) and to understand better the factors that 
influenced the ability to detect and respond to clinical 
deterioration. As a result, we identified five central influ-
encing factors that hinder the nurses’ ability to detect and 
respond to patient deterioration. These were the insuffi-
cient monitoring of vital signs, availability of equipment 
and supplies, staffing conditions and workload, lack of 
training and guidelines, and communication and team-
work amongst healthcare workers.

This study found that vital signs monitoring and docu-
mentation by the nurses in the general wards was sub-
optimal and below the recommended standards of vital 
signs observations for an acute patient. This finding was 
consistent both in the document review and from the 
reports by the interviewees. From the document review, 
we found that less than 2% of the reviewed patient’s files 
had complete documentation of the six vital signs in the 
24 h prior to death. In addition, 70% of the patients did 
not have any recording of the respiratory rate 24 h prior 
to death despite it being the more accurate predictor of 
clinical deterioration [50, 51]. Furthermore, the docu-
mentation of the vital signs was primarily done in the 
nursing notes and not in the vital signs observations 
chart, therefore, limiting who could access the informa-
tion. It is important to note that this study only consid-
ered the vital signs documented in the nursing notes 
and observation charts. Therefore, the vital signs may 
have been taken but not documented and thus could 
explain the findings in this study. However, these find-
ings are consistent with reports from studies that show 
that vital signs monitoring and documentation are often 
incomplete, with the respiratory rate being the low-
est monitored vital sign [19, 52, 53]. Identifying signs of 
deterioration necessitates consistent and precise moni-
toring of vital signs, along with thorough documenta-
tion and presentation of measurements in a manner that 

enables the detection of any deviations from the expected 
norms. The absence of these practices may result in 
delays or an inability to promptly recognise and address 
clinical deterioration among hospitalised patients, 
thereby compromising their safety. Conditions that could 
have been effectively managed with swift intervention 
might escalate into emergencies, jeopardizing the safety 
of the patient. Furthermore, regular monitoring and doc-
umentation of vital signs play a pivotal role in detecting 
patterns over time. Failing to spot trends, whether indica-
tive of gradual deterioration or improvement, can impact 
decisions regarding treatment and patient outcomes, as 
well as lead to extended hospital stays.

A cross-cutting challenge that the study participants 
reported was the unavailability of equipment and supplies 
to enable them to detect and respond to clinical dete-
rioration. This included the lack of monitoring devices, 
which were not functioning correctly where avail-
able. Additionally, they indicated a lack of resuscitation 
equipment and supplies and a lack of PPEs in the face of 
COVID-19. However, the most glaring issue was the lack 
of oxygen supply in the general wards reported across all 
categories of nurses in all three hospitals. Where avail-
able, it was available in oxygen cylinders that required 
the nurse to move the heavy cylinder from one location 
to another hence delaying the response to deterioration. 
The unavailability of oxygen in the healthcare facilities in 
Kenya became a significant focus during the COVID-19 
pandemic, with reports of many hospitals lacking reliable 
oxygen access [21, 54]. A dependable source of oxygen 
is necessary to administer oxygen therapy, which can be 
obtained through various means. They include oxygen 
tanks that are filled at a facility, oxygen concentrators that 
extract oxygen from the surrounding air, oxygen plants 
that distribute oxygen via pipes or tanks, and liquid oxy-
gen provided by a specialised gas plant and stored at high 
pressure on the premises [55]. However, studies show 
that ensuring a steady and appropriate oxygen supply 
in the lower and middle countries remains challenging 
[56–59]. This is not only hampered by factors such as the 
use of low-quality equipment that is not well-maintained 
but also by broader systemic issues, such as an unsteady 
power supply, limited healthcare workforce, and insuffi-
cient funding for healthcare [60, 61].

Studies show that vital signs monitoring and docu-
mentation takes a considerable amount of nurses’ time, 
which tends to increase depending on whether the obser-
vations are being done 6-hourly, 4-hourly or more [62–
64]. The documentation burden is further exacerbated 
by overwhelming nursing workload and poor staffing 
as we found in this study. For example, Table  1 high-
lighted patients with a wide range of diagnoses in the 
study wards, while Table  4 highlighted significantly low 
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numbers of nurses against a high patient census. Poor 
staffing affected nurses and doctors in all three hospi-
tals and was a common factor influencing the detection 
and response to patient deterioration reported by ward 
nurses who experienced it first hand and confirmed by 
the nurse managers. These findings are consistent with 
those from other studies in Singapore and the United 
Kingdom, where poor staffing led to increased work-
loads and therefore was a barrier to early detection 
and response to the clinical deterioration [20, 65]. The 
World Health Organization acknowledges the shortage 
of healthcare workers (HCWs) globally but reports that 
nurses are the most affected cadre of HCWs. The Afri-
can region is among the most affected regions, with an 
estimated shortage of 4.2 million HCWs as of 2013 [66]. 
In Kenya, several studies have highlighted understaff-
ing problems [67–69]. Our study adds to this literature 
by illustrating how sub-optimal staffing at the ward level 
influences the capacity of nurses to identify deteriorat-
ing patients and respond timely. The challenges of staff-
ing coupled with overwhelming workloads suggest that 
support for nurses is critical to achieving prompt identi-
fication of and response to deteriorating patients. Recent 
literature proposes that such support could be provided 
by engagement of nursing assistants to whom nurses can 
delegate certain roles Fitzgerald et  al. [70]. This could 
potentially free up nurses to identify and respond to dete-
riorating patients more promptly. However, these authors 
also note that formal introduction of such a role in the 
Kenyan health system would require a greater evidence 
base than is currently available to inform acceptability 
and the right skill mix of nurses and nursing assistants 
that would be required to ensure patient safety and qual-
ity of care [70]. The Singapore study by Chu et al. found 
that even with nursing assistants available in their study 
setting, there were incidents of missed care linked to 
delegation challenges between nurses and nursing assis-
tants [65]. This illustrating that additional support for 
nurses would require a multi-faceted approach that goes 
beyond basic life support training to include appropriate 
delegation.

Effective communication is crucial for quickly identi-
fying, escalating, and responding to clinical deteriora-
tion. Additionally, it is essential that there are laid down 
processes to enable the clinician to communicate the 
information clearly, logically and precisely [71, 72]. Fur-
thermore, to guarantee safe and reliable care of the 
deteriorating patient, effective communication requires 
clinicians’ teamwork based on mutual respect, problem-
solving and sharing of ideas [73]. But as reported by the 
nurses from all three hospitals, they perceived that there 
was inadequate communication between clinicians, a 
lack of a process for ensuring timely management when 

patients deteriorate, and a low level of teamwork and 
collaboration amongst the different cadres of healthcare 
workers in agreement with findings from other studies 
[38, 74–76]. The importance of effective communica-
tion and teamwork cannot be understated in a health-
care system that is becoming increasingly complex, 
fragmented and with many professionals with different 
specialisations. Therefore, hospitals must implement 
measures and strategies to ensure structured communi-
cation processes among clinicians, clear guidelines and 
procedures for communicating deteriorations and cre-
ating a safety culture promoting teamwork. The widely 
accepted and internationally adopted method for early 
detection of deteriorating patients is the implementation 
of the Early Warning Scores (EWS) systems [10]. EWS 
systems provide a standardised and systematic approach 
to patient assessment therefore enhancing patient safety 
by enabling timely interventions and reducing the risk 
of adverse events due to unnoticed deterioration Fur-
thermore, the systems often come with alert mecha-
nisms that notify healthcare teams about deteriorating 
patient thus improves communication and collaboration 
among clinicians, ensuring that appropriate actions are 
taken promptly [5, 6, 12, 77, 78]. Given the advantages 
of the EWS systems, this study therefore illuminates the 
importance of implementation of the EWS systems in the 
hospitals.

Study limitations
This study utilised data from medical records reviews 
and interviews. Our findings, particularly those drawn 
from in-depth interviews, may have been affected by 
social desirability bias. However, we attempted to offset 
this by including a review of documents to triangulate 
self-reported findings related to documentation prac-
tices by the nurses. Further, conducting the study in 
three hospitals was another form of triangulation. We 
did not find significant differences across the study hos-
pitals regarding documentation practices and identify-
ing and responding to deteriorating patients. Carrying 
out the study in two counties limits the generalisability 
of our findings. However, we have provided an adequate 
description of the study settings, particularly the study 
hospitals. We believe these findings can support readers 
to exercise judgement in determining the transferabil-
ity of our study findings. Another limitation of the study 
was that it did not consider impact of high workload 
as a contributing factor to the quality of recorded vital 
signs in patient files. This may play a role in the quality 
of recorded vital signs but was not thoroughly examined 
in this research. Therefore, the findings should be inter-
preted within the context of this limitation, and future 
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studies should consider a more comprehensive approach 
to understanding the multifaceted nature of this problem.

Conclusion
Nurses have a critical role in recognising and respond-
ing to deteriorating patients. However, this study has 
demonstrated that nurses did not consistently monitor 
and document vital signs. Further, these nurses worked 
in sub-optimal ward environments characterised by inad-
equate and poorly functioning monitoring equipment; 
high workload because of staff shortages; sub-optimal 
communication during emergencies; gaps in teamwork 
and little training on actions to take when patients dete-
riorate at the ward level. All these features can negatively 
affect patient safety, quality of care, and patient outcomes 
at the ward level. Paying closer attention to the context 
in which nurses provide care can help to support nurses 
in promptly identifying and responding to deteriorating 
patients. Some hospital-level actions that could be taken 
towards this include providing adequate equipment for 
monitoring patients; simplifying the chain of communi-
cation when patients deteriorate and ensuring awareness 
of how such communication should be done; providing 
training targeted at nurses and other cadres of healthcare 
workers at ward level on collaborative practices including 
specific packages such as BLS and ACLS.

This study also highlights a broad health system chal-
lenge beyond the influence of nurse managers at the ward 
and hospital level, that of the health worker shortage. 
The severe shortages reported in this study could hinder 
safe patient care. They also illustrate a need for policies 
and strategies that combine short, medium, and long-
term approaches to attracting and retaining ward-level 
healthcare workers. Important considerations include the 
skill mix of nurses, provisions for conducting a rational 
review of staffing norms with the input of nursing man-
agers, and engagement with training institutions to have 
more nurses in the pipeline.

Abbreviations
ACLS  Advanced Cardiac Life Support
BLS  Basic Life Support
BP  Blood pressure
BVM  Bag Valve Mask
CCU   Critical Care Unit
CPR  Cardiopulmonary Resuscitation
HCWs  Healthcare Workers
HDU  High Dependency Unit
HR  Heart rate
ICU  Intensive Care Unit
LOC  Level of consciousness
MO  Medical Officer
PPE  Personal Protective Equipment
RR  Respiratory rate
Sp02  Oxygen saturation
Temp  Temperature

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12912- 024- 01822-2.

Supplementary Material 1.  

Acknowledgements
The authors wish to thank all the nurses who participated in this study. We 
also thank all the medical records personnel who assisted in the retrieval of 
the patient’s files in the study hospitals

Authors’ contributions
NM, NK, MB: conceived and designed the study. NM, NK, MN were respon-
sible for the data acquisition, collection analysis, and interpretation. NM, NK, 
MN were involved in the drafting of the manuscript. NK, MN, MB did the 
critical revision of the manuscript. All the authors read and approved the final 
manuscript.

Funding
This research was supported by the 2019 Sigma/Alpha Eta Collaborative 
Research Grant from Sigma Theta Tau International Honor Society of Nursing.

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by Pwani University Ethics Review Committee 
(ERC/PU-STAFF/001/2020). A research permit to conduct the study was 
obtained from the National Commission for Science, Technology & Innova-
tion (NACOSTI/P/20/4890). Informed consent was obtained from all study 
participants and the study was carried out in accordance with The Helsinki 
Declaration and institutional procedures.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Medical Surgical Nursing, School of Health Sciences, Kenyatta 
University, Nairobi, Kenya. 2 KEMRI Wellcome Trust Research Programme, KEMRI 
Centre for Geographic Medicine Research Coast, Kilifi, Kenya. 

Received: 27 February 2023   Accepted: 22 February 2024

References
 1. Hall K, Lim A, Gale B, et al. Failure To Rescue. In: Hall KK, Shoemaker-Hunt 

S, Hoffman L, et al., editors. Making Healthcare Safer III: A Critical Analysis 
of Existing and Emerging Patient Safety Practices. Rockville (MD): Agency 
for Healthcare Research and Quality (US); 2020. p. 2-1-2–16.

 2. Silber JH, Williams SV, Krakauer H, Schwartz S. Hospital and Patient 
Characteristics Associated With Death After Surgery: A Study of Adverse 
Occurrence and Failure to Rescue. Med Care. 1992;30:615–29.

 3. Donaldson LJ, Panesar SS, Darzi A. Patient-Safety-Related Hospital Deaths 
in England: Thematic Analysis of Incidents Reported to a National Data-
base, 2010–2012. PLoS Med. 2014;11: e1001667.

 4. English M, Mwaniki P, Julius T, Chepkirui M, Gathara D, Ouma PO, 
Cherutich P, Okiro EA, Snow RW. Hospital Mortality – a neglected but rich 
source of information supporting the transition to higher quality health 
systems in low and middle income countries. BMC Med. 2018;16:32.

https://doi.org/10.1186/s12912-024-01822-2
https://doi.org/10.1186/s12912-024-01822-2


Page 14 of 15Mbuthia et al. BMC Nursing          (2024) 23:143 

 5. Gong X-Y, Wang Y-G, Shao H-Y, Lan P, Yan R-S, Pan K-H, Zhou J-C. A rapid 
response team is associated with reduced overall hospital mortality 
in a Chinese tertiary hospital: a 9-year cohort study. Ann Transl Med. 
2020;8:317–317.

 6. Kurita T, Nakada T, Kawaguchi R, Fujitani S, Atagi K, Naito T, Arai M, 
Arimoto H, Masuyama T, Oda S. Impact of increased calls to rapid 
response systems on unplanned ICU admission. Am J Emerg Med. 
2020;38:1327–31.

 7. Andersen LW, Kim WY, Chase M, Berg K-> M, Mortensen SJ, Moskowitz 
A, Novack V, Cocchi MN, Donnino MW. The prevalence and significance 
of abnormal vital signs prior to in-hospital cardiac arrest. Resuscitation. 
2016;98:112–7.

 8. Churpek MM, Adhikari R, Edelson DP. The value of vital sign trends for 
detecting clinical deterioration on the wards. Resuscitation. 2016;102:1–5.

 9. Oh H, Lee K, Seo W. Temporal patterns of change in vital signs and Car-
diac Arrest Risk Triage scores over the 48 hours preceding fatal in-hospital 
cardiac arrest. J Adv Nurs. 2016;72:1122–33.

 10. Zografakis-Sfakianakis M, De Bree E, Linardakis M, Messaritaki A, Askito-
poulou H, Papaioannou A, Aggouridakis P. The value of the Modified Early 
Warning Score for unplanned Intensive Care Unit admissions of patients 
treated in hospital general wards. Int J Nurs Pract. 2018;24: e12632.

 11. Jones DA, DeVita MA, Bellomo R. Rapid-Response Teams. N Engl J Med. 
2011;365:139–46.

 12. Petersen JA. Multiple Parameter Track and Trigger Systems. In: DeVita MA, 
Hillman K, Bellomo R, Odell M, Jones DA, Winters BD, Lighthall GK, edi-
tors. Textbook of Rapid Response Systems. Cham: Springer International 
Publishing; 2017. p. 87–94.

 13. O’Connell A, Flabouris A, Thompson CH. Optimising the response to 
acute clinical deterioration: the role of observation and response charts. 
Intern Med J. 2020;50:790–7.

 14. Australian Commission on Safety and Quality in Health Care (2012) 
Essential element 2: escalation of care. https:// www. safet yandq uality. gov. 
au/ sites/ defau lt/ files/ migra ted/ Low- res- PDF- Essen tial- eleme nt-2- escal 
ation- of- care. pdf. Accessed 7 Nov 2022

 15. Ozekcin LR, Tuite P, Willner K, Hravnak M. Simulation Education: Early 
Identification of Patient Physiologic Deterioration by Acute Care Nurses. 
Clin Nurse Spec. 2015;29:166–73.

 16. Considine J, Rhodes K, Jones D, Currey J. Systems for recognition and 
response to clinical deterioration in Victorian emergency departments. 
Australasian Emergency Care. 2018;21:3–7.

 17. Kayser SA, Williamson R, Siefert G, Roberts D, Murray A. Respiratory rate 
monitoring and early detection of deterioration practices. Br J Nurs. 
2023;32:620–7.

 18. Chiara Dall’Ora, Peter Griffiths, Oliver Redfern, Alejandra Recio-Saucedo, 
Paul Meredith, Jane Ball,. Nurses’ 12-hour shifts and missed or delayed 
vital signs observations on hospital wards: retrospective observational 
study. BMJ Open. 2019;9: e024778.

 19. Stevenson JE, Israelsson J, Petersson G, Bath PA. Factors influencing the 
quality of vital sign data in electronic health records: A qualitative study. J 
Clin Nurs. 2018;27:1276–86.

 20. Redfern OC, Griffiths P, Maruotti A, Recio Saucedo A, Smith GB. The 
association between nurse staffing levels and the timeliness of vital signs 
monitoring: a retrospective observational study in the UK. BMJ Open. 
2019. https:// doi. org/ 10. 1136/ bmjop en- 2019- 032157.

 21. Barasa EW, Ouma PO, Okiro EA. Assessing the hospital surge capacity of 
the Kenyan health system in the face of the COVID-19 pandemic. PLoS 
ONE. 2020;15: e0236308.

 22. Murthy S, Adhikari NK. Global Health Care of the Critically Ill in Low-
Resource Settings. Annals ATS. 2013;10:509–13.

 23. Oketch UK, Chokwe TM, Mung’ayi V,. The operational setup of intensive 
care units in a low income country in East Africa: a cross sectional survey. 
East Afr Med J. 2015;92:72–80.

 24. Waweru-Siika W, Mung’ayi V, Misango D, Mogi A, Kisia A, Ngumi Z,. The 
history of critical care in Kenya. J Crit Care. 2020;55:122–7.

 25. Ministry of Health. Kenya Health Policy 2014–2030. Nairobi: Ministry of 
Health, Kenya; 2014.

 26. Ministry of Health. Health Infrastructure Norms and Standard. Nai-
robi: Ministry of Health, Kenya; 2017.

 27. Ministry of Health. Kenya National Guidelines for Cardiovascular Diseases 
Management. Nairobi: Ministry of Health, Kenya; 2018.

 28. Watembo W, Leonard C, Kiarie H, Karumbi J. Optimizing Human 
Resources for Quality Health Services Insights from the Kenya Health 
Facility Assessment (KHFA) 2018. Ministry of Health: Nairobi, Kenya; 2020.

 29. Oliwa JN, Mazhar RJ, Serem G, et al. Policies and resources for strength-
ening of emergency and critical care services in the context of the 
global COVID-19 pandemic in Kenya. PLOS Glob Public Health. 2023;3: 
e0000483.

 30. Mushta J, L. Rush K, Andersen E,. Failure to rescue as a nurse-sensitive 
indicator. Nurs Forum. 2018;53:84–92.

 31. Al-Thubaity D, Williamson S, Leavey R, Tume LN. Newly qualified Saudi 
nurses’ ability to recognize the deteriorating child in hospital. Nurs Crit 
Care. 2019;24:263–7.

 32. Azimirad M, Magnusson C, Wiseman A, Selander T, Parviainen I, Turunen 
H. Nurses’ ability to timely activate rapid response systems for deteriorat-
ing patients: A comparative case scenario study between Finnish and 
British nurses. Intensive Crit Care Nurs. 2020;60: 102871.

 33. Bliss M, Aitken LM. Does simulation enhance nurses’ ability to assess 
deteriorating patients? Nurse Educ Pract. 2018;28:20–6.

 34. Cardona-Morrell M, Prgomet M, Lake R, Nicholson M, Harrison R, Long J, 
Westbrook J, Braithwaite J, Hillman K. Vital signs monitoring and nurse–
patient interaction: A qualitative observational study of hospital practice. 
Int J Nurs Stud. 2016;56:9–16.

 35. Hands C, Reid E, Meredith P, Smith GB, Prytherch DR, Schmidt PE, 
Featherstone PI. Patterns in the recording of vital signs and early warning 
scores: compliance with a clinical escalation protocol. BMJ Qual Saf. 
2013;22:719–26.

 36. Dalton M, Harrison J, Malin A, Leavey C. Factors that influence nurses’ 
assessment of patient acuity and response to acute deterioration. Br J 
Nurs. 2018;27:212–8.

 37. Massey D, Chaboyer W, Aitken L. Nurses’ perceptions of accessing a Medi-
cal Emergency Team: A qualitative study. Aust Crit Care. 2014;27:133–8.

 38. Mohammmed Iddrisu S, Hutchinson AF, Sungkar Y, Considine J. Nurses’ 
role in recognising and responding to clinical deterioration in surgical 
patients. J Clin Nurs. 2018;27:1920–30.

 39. Mok W, Wang W, Cooper S, Ang ENK, Liaw SY. Attitudes towards vital signs 
monitoring in the detection of clinical deterioration: scale development 
and survey of ward nurses. Int J Qual Health Care. 2015;27:207–13.

 40. Pantazopoulos I, Tsoni A, Kouskouni E, Papadimitriou L, Johnson EO, 
Xanthos T. Factors influencing nurses’ decisions to activate medical emer-
gency teams: MET activation. J Clin Nurs. 2012;21:2668–78.

 41. Creswell JW, Plano Clark VL. Designing and conducting mixed methods 
research. 3rd ed. SAGE: Los Angeles; 2018.

 42. Creswell JW. Research design: qualitative, quantitative, and mixed meth-
ods approaches. 4th ed. Thousand Oaks: SAGE Publications; 2014.

 43. Ministry of Health. Kenya Health Sector Strategic Plan - July 2018–June 
2023. Nairobi, Kenya: Government of the Republic of Kenya; 2018.

 44. DeVita MA, Smith GB, Adam SK, et al. “Identifying the hospitalised patient 
in crisis”–a consensus conference on the afferent limb of rapid response 
systems. Resuscitation. 2010;81:375–82.

 45. Brekke IJ, Puntervoll LH, Pedersen PB, Kellett J, Brabrand M. The value of 
vital sign trends in predicting and monitoring clinical deterioration: A 
systematic review. PLoS ONE. 2019;14: e0210875.

 46. McGhee TL, Weaver P, Solo S, Hobbs M. Vital signs reassessment fre-
quency recommendation. Nurs Manage. 2016;47:11–2.

 47. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3:77–101.

 48. Maguire M, Delahunt B. Doing a thematic analysis: A practical, 
step-by-step guide for learning and teaching scholars. AISHE-J. 
2017;9:3351–33514.

 49. Lincoln Y, Guba E. Naturalistic Inquiry. Beverly Hills, CA: SAGE Publications 
Inc.; 1985.

 50. Daw W, Kaur R, Delaney M, Elphick H. Respiratory rate is an early predictor 
of clinical deterioration in children. Pediatr Pulmonol. 2020;55:2041–9.

 51. Mochizuki K, Shintani R, Mori K, Sato T, Sakaguchi O, Takeshige K, Nitta K, 
Imamura H. Importance of respiratory rate for the prediction of clinical 
deterioration after emergency department discharge: a single-center, 
case-control study. Acute Med Surg. 2017;4:172–8.

 52. Ogero M, Ayieko P, Makone B, Julius T, Malla L, Oliwa J, Irimu G, English M. 
An observational study of monitoring of vital signs in children admitted 
to Kenyan hospitals: an insight into the quality of nursing care? J Glob 
Health. 2018;8: 010409.

https://www.safetyandquality.gov.au/sites/default/files/migrated/Low-res-PDF-Essential-element-2-escalation-of-care.pdf
https://www.safetyandquality.gov.au/sites/default/files/migrated/Low-res-PDF-Essential-element-2-escalation-of-care.pdf
https://www.safetyandquality.gov.au/sites/default/files/migrated/Low-res-PDF-Essential-element-2-escalation-of-care.pdf
https://doi.org/10.1136/bmjopen-2019-032157


Page 15 of 15Mbuthia et al. BMC Nursing          (2024) 23:143  

 53. Ullah E, Albrett J, Khan O, Matthews C, Perry I, GholamHosseini H, Lu J. 
Workload involved in vital signs-based monitoring & responding to dete-
riorating patients: A single site experience from a regional New Zealand 
hospital. Heliyon. 2022;8: e10955.

 54. Otiangala D, Agai NO, Olayo B, et al. Oxygen insecurity and mortality in 
resource-constrained healthcare facilities in rural Kenya. Pediatr Pulmo-
nol. 2020;55:1043–9.

 55. World Health Organization, United Nations Children’s Fund (UNICEF). 
WHO-UNICEF technical specifications and guidance for oxygen therapy 
devices. Geneva: World Health Organization; 2019.

 56. Dauncey JW, Olupot-Olupot P, Maitland K. Healthcare-provider percep-
tions of barriers to oxygen therapy for paediatric patients in three 
government-funded eastern Ugandan hospitals; a qualitative study. BMC 
Health Serv Res. 2019;19:335.

 57. Ogot M, Ayah R, Muriuki R, Nyangaya J. Oxygen Access and Affordability 
in Health Facilities in Kenya. Kenya Policy Briefs. 2021;2:53–4.

 58. Rahman AE, Mhajabin S, Dockrell D, Nair H, El Arifeen S, Campbell H. 
Managing pneumonia through facility-based integrated management of 
childhood management (IMCI) services: an analysis of the service avail-
ability and readiness among public health facilities in Bangladesh. BMC 
Health Serv Res. 2021;21:667.

 59. Tolla HS, Woyessa DB, Balkew RB, Asemere YA, Fekadu ZF, Belete AB, 
Gartley M, Battu A, Lam F, Desale AY. Decentralizing oxygen availability 
and use at primary care level for children under-five with severe pneu-
monia, at 12 Health Centers in Ethiopia: a pre-post non-experimental 
study. BMC Health Serv Res. 2022;22:676.

 60. Calderon R, Morgan MC, Kuiper M, Nambuya H, Wangwe N, Somoskovi 
A, Lieberman D. Assessment of a storage system to deliver uninterrupted 
therapeutic oxygen during power outages in resource-limited settings. 
PLoS ONE. 2019;14: e0211027.

 61. Graham HR, Bagayana SM, Bakare AA, Olayo BO, Peterson SS, Duke 
T, Falade AG. Improving Hospital Oxygen Systems for COVID-19 in 
Low-Resource Settings: Lessons From the Field. Glob Health Sci Pract. 
2020;8:858–62.

 62. Collins S, Couture B, Kang MJ, Dykes P, Schnock K, Knaplund C, Chang 
F, Cato K. Quantifying and Visualizing Nursing Flowsheet Documen-
tation Burden in Acute and Critical Care. AMIA Annu Symp Proc. 
2018;2018:348–57.

 63. Dall’Ora C, Griffiths P, Hope J, Briggs J, Jeremy J, Gerry S, Redfern OC,. 
How long do nursing staff take to measure and record patients’ vital 
signs observations in hospital? A time-and-motion study. Int J Nurs Stud. 
2021;118: 103921.

 64. Tasew H, Mariye T, Teklay G. Nursing documentation practice and associ-
ated factors among nurses in public hospitals, Tigray. Ethiopia BMC Res 
Notes. 2019;12:612.

 65. Chua WL, Legido-Quigley H, Ng PY, McKenna L, Hassan NB, Liaw SY. See-
ing the whole picture in enrolled and registered nurses’ experiences in 
recognizing clinical deterioration in general ward patients: A qualitative 
study. Int J Nurs Stud. 2019;95:56–64.

 66. World Health Organization. Global strategy on human resources for 
health: workforce 2030. Geneva: World Health Organization; 2016.

 67. Miseda MH, Were SO, Murianki CA, Mutuku MP, Mutwiwa SN. The implica-
tion of the shortage of health workforce specialist on universal health 
coverage in Kenya. Hum Resour Health. 2017;15:80.

 68. Munywoki J, Kagwanja N, Chuma J, Nzinga J, Barasa E, Tsofa B. Track-
ing health sector priority setting processes and outcomes for human 
resources for health, five-years after political devolution: a county-level 
case study in Kenya. Int J Equity Health. 2020;19:165.

 69. Nyawira L, Tsofa B, Musiega A, et al. Management of human resources for 
health: implications for health systems efficiency in Kenya. BMC Health 
Serv Res. 2022;22:1046.

 70. Fitzgerald L, Gathara D, McKnight J, Nzinga J, English M. Are health care 
assistants part of the long-term solution to the nursing workforce deficit 
in Kenya? Hum Resour Health. 2020;18:79.

 71. Liu SI, Shikar M, Gante E, Prufeta P, Ho K, Barie PS, Winchell RJ, Lee JI. 
Improving Communication and Response to Clinical Deterioration 
to Increase Patient Safety in the Intensive Care Unit. Crit Care Nurse. 
2022;42:33–43.

 72. Manojlovich M, Krein SL. We don’t talk about communication: why tech-
nology alone cannot save clinically deteriorating patients. BMJ Qual Saf. 
2022;31:698–700.

 73. Fuchshuber P, Greif W. Creating Effective Communication and Teamwork 
for Patient Safety. In: Romanelli JR, Dort JM, Kowalski RB, Sinha P, editors. 
The SAGES Manual of Quality, Outcomes and Patient Safety. Cham: 
Springer International Publishing; 2022. p. 443–60.

 74. Dinius J, Philipp R, Ernstmann N, Heier L, Göritz AS, Pfisterer-Heise S, 
Hammerschmidt J, Bergelt C, Hammer A, Körner M. Inter-professional 
teamwork and its association with patient safety in German hospitals—A 
cross sectional study. PLoS ONE. 2020;15: e0233766.

 75. Jones A, Johnstone M-J. Managing gaps in the continuity of nursing care 
to enhance patient safety. Collegian. 2019;26:151–7.

 76. Newman D, Hofstee F, Bowen K, Massey D, Penman O, Aggar C. A 
qualitative study exploring clinicians’ attitudes toward responding to and 
escalating care of deteriorating patients. J Interprof Care. 2022. https:// 
doi. org/ 10. 1080/ 13561 820. 2022. 21042 31.

 77. Haegdorens F, Monsieurs KG, De Meester K, Van Bogaert P. An interven-
tion including the national early warning score improves patient moni-
toring practice and reduces mortality: A cluster randomized controlled 
trial. J Adv Nurs. 2019;75:1996–2005.

 78. Badr M, Khalil N, Mukhtar A. Effect of National Early Warning Scoring 
System Implementation on Cardiopulmonary Arrest, Unplanned ICU 
Admission, Emergency Surgery, and Acute Kidney Injury in an Emergency 
Hospital. Egypt JMDH. 2021;14:1431–42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/13561820.2022.2104231
https://doi.org/10.1080/13561820.2022.2104231

	General ward nurses detection and response to clinical deterioration in three hospitals at the Kenyan coast: a convergent parallel mixed methods study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Design
	Setting
	Sample and Sampling technique
	Nurses’ documentation review
	Key informant interviews

	Data collection procedures
	Documentation review
	Key informant interviews

	Data analysis
	Analysis of the documentation
	Analysis of the interviews

	Credibility and Trustworthiness
	Ethical considerations

	Results
	Quantitative analysis results
	Patient characteristics
	Patient deterioration nursing documentation

	Qualitative analysis results
	Participants characteristics
	Ward characteristics

	Factors influencing nurses’ ability to detect and respond to clinical deterioration
	Insufficient monitoring of vital signs and inadequate response to clinical deterioration linked to limited availability of equipment and supplies
	Staffing conditions and workload
	Lack of training and guidelines
	Communication and Teamwork among the healthcare workers


	Discussion
	Study limitations

	Conclusion
	Acknowledgements
	References


