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ABSTRACT 
	Aims – To evaluate the prevalence of early initiation of breastfeeding (EIBF) 2 years before and after a Quality Improvement Project (QIP) and to identify associated maternal and child factors.
Study design – A retrospective hospital-based before and after a QIP study.
Place and Duration of Study: the maternity ward of a 50-bedded private specialist hospital in Port Harcourt, Nigeria using data of mothers that delivered in the hospital over 4 years and their babies. Those that delivered from January 2020 to December 2021 were the ‘before QIP’ group and those from January 2023 to December 2024 the ‘after QIP’ group. Mothers who delivered in 2022, the year of the QIP, and their babies were not included in the study. 
Methodology: Details of mothers that delivered during the study period, and their babies were obtained from the hospital’s medical records. Data was summarized and analyzed, differences between groups were assessed using the independent samples t-test, prevalence of EIBF in each study population was determined, and the difference between the two groups, categorical variables between EIBF and selected variables were assessed using the Chi-square test or Fisher’s Exact where appropriate.
Results: Prevalence of EIBF improved significantly from 45.4% in the before to 90% in the after group.  (P-value < 0.001). Vaginal delivery was significantly associated with EIBF in the before group (P-value < 0.001) and multiparity in the after group (P-value = 0.03) Maternal age, education, utilization of antenatal services, socio-economic class and baby’s age and sex were not significantly associated with EIBF. 
Conclusion: The prevalence of EIBF significantly increased after a QIP and was sustained for up to 2 years, supporting its use to improve healthcare gaps. Lack of association of EIBF with most evaluated factors calls for further research into other factors not evaluated in this study.
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1. INTRODUCTION 

Early initiation of breastfeeding (EIBF) within the 1st hour of life is recommended as key to ensuring that newborn babies benefit optimally from breastfeeding, the ideal food for infants. (UNICEF, 2025; WHO & UNICEF, 2021) It protects the child against infections, ensures that newborn babies receive colostrum produced in the first few days after delivery which contains high levels of immunoglobulins, antimicrobial peptides and growth factors, and promotes growth, neurologic and immunologic development. EIBF promotes emotional bonding of the baby and mother, impacts positively on duration of exclusive breastfeeding and reduces neonatal mortality. Results from analysis of pooled population-based data in 35 sub-Saharan African countries showed a 20% reduction in infant mortality with EIBF (Ekholuenetale & Barrow, 2021).  Delayed initiation of breastfeeding has been associated with increased risk of respiratory infections and difficulty with breathing in infants (Smith et al., 2017). EIBF is one of the core indicators for assessing infant and young child feeding practices (WHO & UNICEF, 2021).
Despite the huge benefits of EIBF, its prevalence has been low globally, with variations within and between countries and only few children benefitting optimally from breastfeeding. Global estimate is about 46% (UNICEF, 2025), with rates of about 50% reported for developing countries (Takahashi et al., 2017). In Nigeria, prevalence of below 50% has been reported by many studies (Akadri & Odelola, 2020; Morhason-Bello et al., 2022; Ezechi & Otobo, 2022; Ekholuenetale et al., 2019; Isara & Ekwo, 2025). Similar rates were also reported from Morrocco, India, and Rwanda. (Faraj et al., 2023; Meshram et al., 2024; Mukashyaka et al, 2020). Higher rates of over 50% were however reported from few studies in Nigeria (Odichukwunma et al., 2019; Shobo et al., 2020), and also from other countries (John et al., 2019; Lyellu et al., 2020).
Following a scooping review, a declining trend in EIBF was observed in a specialist baby-friendly hospital in Port Harcourt, Nigeria and the medical team, considering the benefits of EIBF embarked on a Quality Improvement project (QIP) to improve this using the Plan-Do-Study-Act (PDSA) cycle with measures deployed sustained even after the desired goal was achieved.  QIP has been used in many healthcare facilities to improve patient care quality and services including EIBF with positive outcomes (Dudeja et al., 2018; Devi et al., 2020; Kaur et al., 2021; Patyal et al., 2021; Kalita et al., 2023; Stany et al., 2023; Anil et al., 2023; Osman et al., 2024; Naik & Cardoso, 2025). Some studies have raised concerns over the effectiveness of QIPs in improving health care outcomes (Knudsen et al., 2019; Hill et al., 2020). 
This study aims to evaluate the prevalence EIBF in a healthcare facility 2 years before and after a QIP to improve it, determine the effect of the QIP on EIBF and evaluate some maternal and child factors that might significantly influence EIBF.

2. material and methods

2.1 Study Setting 
This study was carried out using data from the maternity ward of a 50 bedded baby friendly specialist hospital in the urban city of Port Harcourt with a 10 bedded maternity ward with side cots, and a Level III Neonatal Intensive Care Unit (NICU) for inborn babies only which has 4 stationary and 2 transport incubators, and 5 cots. The hospital serves a defined population of workers, their dependents and others eligible for care in the facility. It offers surgical, medical, Paediatric and obstetrics and gynecology services with antenatal care (ANC), delivery and postnatal services. The hospital conducts a little over 100 deliveries a year. Electronic Medical records (EMR) are routinely used for patient care though hard copy registers are still kept. All services are free to eligible clients. The hospital runs an appointment system, with reminders sent to all booked patients, including those booked for ANC, via mail and text messages, 48hours before their appointment day with follow-up calls and re-scheduling of appointments for defaulters. Quality Improvement Projects are routinely used by various hospital teams to improve identified priority areas.
2.2 Study Design and Population
[bookmark: _Hlk210940150]This was a retrospective before and after a QIP study carried out over 4 years, 2 years before and after a QIP by the by the maternity ward staff of the hospital to improve their EIBF rate. The QIP was carried out from January to December 2022 after which all measures deployed during the QIP period were sustained. Mothers who delivered in the hospital from January 2020 to December 2021 and their babies were classified as the ‘before QIP’ group while those who delivered from January 2023 to December 2024, and their babies were the ‘after QIP’ group.  Mothers who delivered in 2022, the year of the QIP were not included in this study. Details of all the mothers delivered during the study periods, as well as their babies were obtained from the Admission and Discharge register of the ward and their Electronic Medical Record (EMR) using a data proforma. The maternal and child details obtained included – maternal age, marital status, level of education, occupation, religion, parity, use of antenatal care services, date and time of delivery, type of delivery, type of anesthesia, gestational age and sex of the baby as well as time of breastfeeding initiation. 
2.3 Inclusion and Exclusion Criteria
All mother and child pairs, including preterm babies delivered in the hospital by spontaneous vertex delivery, assisted delivery, or caesarian section during the study period, with no maternal or child contraindication to breastfeeding, whose relevant medical details were found in the ward registers or/and the EMR were included in the study.
Excluded from the study were sick term or preterm newborn babies that required emergency care soon after delivery, term or preterm babies for whom breast feeding was not advised by the medical practitioners, mothers who were advised not to breastfeed and mothers who chose not to breastfeed. 
2.4 Data Analysis
Data obtained were displayed in tables and analyzed separately for the two groups "the before and after" Quality Improvement Project groups. Continuous variables such as maternal age, socioeconomic score, and parity were summarized using means and standard deviations, and differences between groups were assessed using the independent samples t-test. Categorical variables, including maternal education, parity, socioeconomic class, type of delivery, and child’s sex, were summarized using frequencies and percentages, and associations between categorical variables were assessed using the Chi-square test or Fisher’s Exact test where appropriate.
The prevalence of early initiation of breastfeeding in each study population was determined, and the difference in prevalence between the before and after QIP groups was evaluated using the Chi-square test. To explore factors influencing EIBF, associations between EIBF and selected maternal and neonatal variables such as maternal age, level of education, socioeconomic class, parity, use of antenatal care services, type of delivery, anesthesia type, gestational age, and baby’s sex were analyzed using bivariate cross-tabulations and also Chi-square test or Fisher’s Exact test as appropriate.

3. RESULTS
[bookmark: _Hlk210940682]A total of 429 mothers delivered in the hospital during the 4 years studied, 218 in the before QIP period out of which 194 mother/child pairs were included in the study, and 211 mother/child pairs in the after QIP period out of which 190 pairs were included. Out of the 218 mothers in the before QIP period, 24 were excluded, 8 were sick and/or very preterm babies, and 2 sick term babies for whom EIBF was not advised, 1 was a very sick mothers requiring ICU admission post-partum, 1 mother chose not to breastfeed while 12 were excluded for incomplete documentation especially failure to document the time of initiation of breast feeding. In the after QIP group, 211 mothers delivered in the hospital and 21 were excluded, 8 were sick and/very preterm babies, 2 sick term babies, 1 very sick mother, 1 term baby in whom breastfeeding was contraindicated due to maternal medication, 1 term baby with congenital abnormality and 8 due to incomplete records.

3.1 Sociodemographic Characteristics of the study population
Data was collected from 194 mother/child pairs in the before and 190 in the after groups. The sociodemographic characteristics of the study population in both groups are shown in Table 1.  None of the mothers in either group was less than 20 years, most were 30-39 years, and their averages ages were 32.84 ± 5.04 years and 33.32 ± 4.95 years in the before and after QIP groups respectively. Also, in both groups, over 70% of mothers had university education, none had less than secondary school education and over 90% were Christians, married and received antenatal care in this health care facility. About 71% of mothers in each group were of high socio-economic class, while about 80% were multiparous.  About half of each population delivered by caesarian section and most of them had spinal anesthesia.  Among the babies, over 90% were term in both groups, with slightly more females in the before QIP group and more males in the after group. 

Table 1. Sociodemographic characteristics of mothers in the before and after QIP groups.
	
	Quality Improvement project

	Variables
 
	Before
n (%)
	After
n (%)

	Mother’s Age
	
	

	<20years	
	0 (0.0)
	0 (0.0)

	20 – 29years
	52 (26.8)
	46 (24.2)

	30 – 39years
	120 (61.9)
	121 (63.7)

	40 – 49years
	21 (10.8)
	22 (11.6)

	>49years
	1 (0.5)
	1 (0.5)

	Mean Mother’s Age ± SD
	32.84 ± 5.04
	33.32 ± 4.95

	Mother’s Education
	
	

	No formal 
	0 (0.0)
	0 (0.0)

	Primary
	0 (0.0)
	0 (0.0)

	Competed only GCE or equivalent 
	8 (4.1)
	11 (5.8)

	Above GCE 
	37 (19.1)
	37 (19.5)

	University graduates or equivalent
	149 (76.8)
	142 (74.7)

	Religion
	
	

	Christianity
	183 (94.3)
	178 (93.7)

	Islam
	11 (5.7)
	12 (6.3)

	Marital Status
	
	

	Married
	194 (100)
	190 (100)

	Single
	0 (0.0)
	0 (0.0)

	Divorced
	0 (0.0)
	0 (0.0)

	Antenatal Care in Facility
	
	

	Yes
	193 (99.5)
	190 (100.0)

	No
	1 (0.5)
	0 (0.0)

	Socioeconomic Class
	
	

	High
	138 (71.1)
	134 (70.5)

	Middle
	42 (21.6)
	37 (19.5)

	Low
	14 (7.2)
	19 (10.0)

	Parity
	
	

	Primipara
	40 (20.6)
	38 (20.0)

	Multipara
	154 (79.4)
	152 (80.0)

	Delivery Mode
	
	

	Caesarean Section
	97 (50.0)
	99 (52.1)

	Spontaneous Vaginal Delivery
	97 (50.0)
	91 (47.9)

	Anesthesia for Caesarean Section
	
	

	Spinal
	89 (91.8)
	91 (91.9)

	General
	8 (8.2)
	8 (8.1)

	Gestational Age
	
	

	Term
	179 (92.3)
	174 (91.6)

	Preterm
	15 (7.7)
	16 (8.4)

	Child’s Gender
	
	

	Male
	90 (46.4)
	100 (52.6)

	Female
	104 (53.6)
	90 (47.4)




3.2. Comparison of the sociodemographic characteristics of mothers in the before and after QIP study population 
The sociodemographic characteristics of mothers in the before and after QIP groups were compared to ascertain if there was any significant difference between the 2 groups. The results obtained (Table 2) showed no statistically significant difference between them.

Table 2. Comparison of the sociodemographic characteristics of mothers between the before and after QIP study population.
	
	Quality Improvement projects
	

	Variables
 
	Before
N = 194
	After
N = 190
	Total 
N = 384

	Mother’s Age
	
	
	

	<20years	
	0 (0.0)
	0 (0.0)
	0 (0.0)

	20 – 29years
	52 (26.8)
	46 (24.2)
	98 (25.5)

	30 – 39years
	120 (61.9)
	121 (63.7)
	241 (62.8)

	40 – 49years
	21 (10.8)
	22 (11.6)
	43 (11.2)

	>49years
	1 (0.5)
	1 (0.5)
	2 (0.5)

	
	Fisher’s Exact = 0.609; p-value = 0.926

	Mother’s Education
	
	
	

	No formal 
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Primary
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Competed only GCE or equivalent 
	8 (4.1)
	11 (5.8)
	19 (4.9)

	Above GCE 
	37 (19.1)
	37 (19.5)
	74 (19.3)

	University graduates or equivalent
	149 (76.8)
	142 (74.7)
	291 (75.8)

	
	Chi Square = 0.600; p-value = 0.741

	Socioeconomic Class
	
	
	

	High
	138 (71.1)
	134 (70.5)
	272 (70.8)

	Middle
	42 (21.6)
	37 (19.5)
	79 (20.6)

	Low
	14 (7.2)
	19 (10.0)
	33 (8.6)

	
	Chi Square = 1.091; p-value = 0.582

	Parity
	
	
	

	Primipara
	40 (20.6)
	38 (20.0)
	78 (20.3)

	Multipara
	154 (79.4)
	152 (80.0)
	306 (79.7)

	
	Chi Square = 0.023; p-value = 0.900

	Delivery Mode
	
	
	

	Caesarean Section
	97 (50.0)
	99 (52.1)
	196 (51.0)

	Spontaneous Vaginal Delivery
	97 (50.0)
	91 (47.9)
	188 (49.0)

	
	Chi Square = 0.170; p-value = 0.684

	Anesthesia for Caesarean Section
	
	
	

	Spinal
	89 (91.8)
	91 (91.9)
	180 (91.8)

	General
	8 (8.2)
	8 (8.1)
	16 (8.2)

	
	Chi Square = 0.002; p-value = 1.0000




3.3 Early Initiation of Breastfeeding in the before and after QIP groups. 
3.3.1 Prevalence of Early Initiation of Breastfeeding in the before and after QIP groups.
The prevalence of EIBF in both groups was determined (Table 3). The prevalence in the before QIP group was 45.5%, and this doubled in the after QIP group.  

Table 3. Prevalence of Early Initiation of Breastfeeding in the ‘before’ and ‘after’ QIP Groups 

	
	      Quality Improvement Project

	Initiation of breastfeeding
	Before
n (%)
	After
n (%)

	Yes
	88 (45.4)
	171 (90.0)

	No
	106 (54.6)
	19 (10.0)

	Total
	194 (100.0)
	190 (100.0)




3.3.2. Effect of the QIP on Early Initiation of breastfeeding
There was a statistically significant difference in the prevalence of EIBF in the before and after the QIP groups with P-value < 0.001. (Table 4).

Table 4.  Effect of QIP on Early Initiation of Breastfeeding
	
	Early Initiation of Breastfeeding
	
	
	

	Quality Improvement projects
	Yes
n (%)
	No
n (%)
	Total                                              n (%)
	Chi Square
	P-value

	Before
	88 (45.4)
	106 (54.6)
	194 (100.0)
	87.118
	< 0.001*

	After
	171 (90.0)
	19 (10.0)
	190 (100.0)
	
	


*Statistically significant

3.4. Factors associated with Early Initiation of Breastfeeding
With regards to factors associated with EIBF (Table 5), the results of the before QIP mothers showed that EIBF was significantly associated with mode of delivery with those who delivered vaginally more likely to initiate breastfeeding in the first 1 hour of delivery compared to those that delivered by caesarian section. P-value < 0.001. This associated was however not observed in the after QIP group. Among the after QIP mothers, results obtained showed that the multiparous mothers were more likely to initiate breast feeding within the 1st one hour of birth compared to the primiparous mothers P-value = 0.03*. There was no significant association between maternal age, level of education, socio-economic class, ANC utilization, and the baby’s sex and EIBF.

Table 5: Association between maternal/child factors and Early Initiation of Breastfeeding
	
	Before QIP
	
	After QIP

	

Variables 
	EIBF
Yes
n (%)
	EIBF
No
n (%)
	
	EIBF
Yes
n (%)
	EIBF
No
n (%)

	Mother’s Age
	
	
	
	
	

	<20years	
	0 (0.0)
	0 (0.0)
	
	0 (0.0)
	0 (0.0)

	20 – 29years
	25 (28.4)
	27 (25.5)
	
	40 (23.4)
	6 (31.6)

	30 – 39years
	51 (58.0)
	69 (65.1)
	
	110 (64.3)
	11 (57.9)

	40 – 49years
	11 (12.5)
	10 (9.4)
	
	20 (11.7)
	2 (10.5)

	>49years
	1 (1.1)
	0 (0.0)
	
	1 (0.6)
	0 (0.0)

	
	Fisher’s Exact = 2.140;
P-value = 0.57
	
	Fisher’s Exact = 1.531;
P-value = 0.79

	Mother’s Education
	
	
	
	
	

	Competed only GCE or equivalent 
	3 (3.4)
	5 (4.7)
	
	8 (4.7)
	3 (15.8)

	Above GCE 
	21 (23.9)
	16 (15.1)
	
	35 (20.5)
	2 (10.5)

	University graduates or equivalent
	64 (72.7)
	85 (80.2)
	
	128 (74.9)
	14 (73.7)

	
	Fisher’s Exact = 2.486;
P-value = 0.31
	
	Fisher’s Exact = 3.997;
P-value = 0.08

	Socioeconomic Class
	
	
	

	High
	62 (70.5)
	76 (71.7)
	
	124 (72.5)
	10 (52.6)

	Middle
	19 (21.6)
	23 (21.7)
	
	31 (18.1)
	6 (31.6)

	Low
	7 (8.0)
	7 (6.6)
	
	16 (9.4)
	3 (15.8)

	
	Chi Square = 0.132;
P-value = 0.94
	
	Fisher’s Exact = 3.649;
P-value = 0.13

	Parity
	
	
	
	
	

	Primipara
	18 (20.5)
	22 (20.8)
	
	30 (17.5)
	8 (42.1)

	Multipara
	70 (79.5)
	84 (79.2)
	
	141 (82.5)
	11 (57.9)

	
	Chi Square = 0.003;
P-value = 1.00
	
	Fisher’s Exact
 P-value = 0.03*

	Delivery Mode
	
	
	
	
	

	Caesarean Section
	30 (34.1)
	67 (63.2)
	
	88 (51.5)
	11 (57.9)

	Spontaneous Vaginal Delivery
	58 (65.9)
	39 (36.8)
	
	83 (48.5)
	8 (42.1)

	
	Chi Square= 16.305;
[bookmark: _Hlk211175533]P-value < 0.001*
	
	Chi Square = 0.284;
P-value = 0.64

	Gestational Age
	
	
	
	
	

	Term
	81 (92.0)
	98 (92.5)
	
	158 (92.4)
	16 (84.2)

	Preterm
	7 (8.0)
	8 (7.5)
	
	13 (15.8)
	3 (15.8)

	
	Chi Square= 0.011;
P-value = 1.00
	Fisher’s Exact
P-value = 0.21

	Child’s Gender
	
	
	

	Male
	41 (46.6)
	49 (46.2)
	
	97 (56.7)
	13 (68.4)

	Female
	47 (53.4)
	57 (53.8)
	
	74 (43.3)
	6 (31.6)

	
	Chi Square= 0.003;
P-value = 1.00
	
	Chi-Square = 0.960;
P-value = 0.46


*Statistically significant

4. discussion
In this study, we determined the before, and after QIP prevalence of EIBF, assessed the effect of QIP on EIBF, and evaluated associations between EIBF and some maternal and infant factors.  The mean ages of mothers in this study of about 32 to 33 years in the before and after QIP groups respectively is higher than the mean childbearing age of 29.2 and 28.9 years for Nigeria and Africa respectively but similar to 32 to 33 years in Spain and South Korea (Human Fertility Database, 2024). This may be due to the high level of education and socio-economic class of the study population; delayed childbearing age has been linked to mothers’ focus on education, economic and professional stability (Molina-García et al., 2019; Li et al., 2022). The almost 100% utilization of ANC services by mothers in this study is most likely due to free access to health care services with reminders for antenatal appointments. It may also be related to the high level of education, socio-economic status and older ages of the study population, being married as well as quality of the ANC care, all of which have been reported to improve ANC utilization. (Alibhai et al., 2022; Lateef et al., 2024). The high caesarian section rate of about 50% in this study supports its rising rate globally but is higher than the acceptable global rates of 10%–15% (Angolile et al., 2023), and intra-facility rate in Nigeria of 17.6% (Osayande et al., 2023), though lower than rates of over 50% reported from Dominican Republic and Egypt (Boatin et al., 2018). 
Among the Group 1 mothers, the prevalence of EIBF of 45.4% obtained is comparable to the reported rate of 43.8% in 2018 from the Nigerian demographic and health survey (Morhason-Bello et al., 2022) and 47.1% by Ezechi and Otobo (2022), higher than rates of 26.8% and 22.9% reported by Eke et al. (2019) and Ukpabi, et al. (2021) respectively but lower than rates of over 50% reported in some studies. (Odichukwunma et al., 2019; Shobo et al., 2020). Outside Nigeria, it is comparable to rates of 46.9% and 44.1% from Cameroun and Côte d'Ivoire respectively but higher than rates of 24.4% from Senegal (Olapeju et al., 2025) and 37%, from Morrocco and (Faraj et al., 2023) but lower than rates of over 70% reported from some countries (John et al., 2019; Lyellu et al., 2020). The EIBF prevalence of 90% among Group 2 mothers is higher than rates reported from within and outside Nigeria but comparable to the rate of 92.2% reported from Bayelsa State Nigeria (Ekholuenetale et al., 2022). It is also comparable to high prevalence rates of over 90% reported following QIP to improve EIBF (Kaur et al., 2021; Anil et al., 2023; Naik & Cardoso, 2025). 
[bookmark: _Hlk210097400]The remarkable increase in the prevalence of EIBF following a QIP in this study is in keeping with results from many studies; an increase from 25% to 100% was reported from India (Devi et al., 2020) and 22% to 84% from Tanzania (Osman et al., 2024). Marked increases in EIBF rates following QIP has also been reported by many other studies (Kaur et al., 2021; Patyal et al., 2021; Kalita et al., 2023; Stany 2023; Anil., 2023). It is however difficult to say how long these improvements were sustained because the post QIP evaluations were all done within 6 months. The remarkable finding from this study is that the improvement made following a QIP was sustained for up to 2 years after. Girish et al. (2020) reported only a marginal increase of about 15%, from 21% to 36.7% with failure to achieve the desired goal. This calls for rigor in using QIP to address a health concern if the expected outcomes must be achieved. 
With regards to maternal and child factors associated with EIBF, the finding among the before group that vaginal delivery was associated with EIBF compared to delivery by caesarian section is in keeping with findings in many studies. (Sako et al., 2022; Sharma et al., 2023). This relationship was however not observed among group 2 mothers probably reflecting the huge impact of the QIP on this factor. The finding among the after group that multiparous mothers were more likely to initiate early breastfeeding than the primiparous has also been reported by some studies and attributed probably to their having previous experience with better knowledge and skills in childcare (Teshale et al., 2021; Gemeda et al., 2022).
Other factors such as mothers age, use of ANC, educational level, socio-economic status, child sex, did not significantly influence EIBF in both groups in this study, unlike in reports from some studies (Berde & Yalcin, 2016; Kebede et al., 2025). This calls for further studies into factors that could impact on EIBF not evaluated in this study such organizational factors and staff education. 
The low prevalence rate of EIBF in Nigeria and many other countries is unacceptable and a threat to child survival. Health care practitioners must seek effective methods to improve EIBF rates. The strength of this study is the sustained high rate of EIBF 2 years after a QIP.  Health care practitioners are called upon to consider the use of QIP to improve EIBF rates and other health care gaps identified in their facilities.

5. Conclusion
EIBF in a healthcare facility improved significantly following a QIP to improve its low practice, with the improvement sustained 2 years after the project, supporting the use of QIP to improve healthcare gaps. Only vaginal delivery was significantly associated with EIBF in the before group and only multiparity in the after group. Maternal age, education, utilization of antenatal care services, socio-economic class, baby’s age and sex were not significantly associated with EIBF. Lack of association of EIBF with most evaluated factors in this study calls for further research into other factors that might influence EIBF not evaluated in this study such as staff and operational factors.

LIMITATIONS
Being a hospital-based, cross-sectional, before-and-after Quality Improvement Project (QIP) study, the following limitations are acknowledged: high risk of compounding biases due to changes with time and other external factors, inability to prove causality and to track individuals over time.
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