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Determinants of prolonged maternal hospital stay post-delivery in a teaching hospital in Accra, Ghana

[bookmark: _Toc126571031]ABSTRACT 
Background: Maternal care refers to the care provided to patients during the perinatal period. According to the World Health Organization (WHO), all women should remain admitted for at least 24 hours after birth. But there is no consensus around appropriate length of stay (LOS).
Aim: To determine the length of stay among mothers’ post- delivery and associated factors at the Korle-bu Teaching hospital.
Method: The was an observational retrospective study. Mothers totaling 2142 were included. Data were coded, cleaned in Windows Excel 2016 and analyzed using Stata IC (Version17.0). Variables with missing values of more than 5% were excluded from the regression analysis. Continuous and categorical variables were summarized using means and frequency distribution, respectively. Chi square test was used to test the association between categorical variables. Bivariate and multivariate logistic regression analysis were done to determine the strength of association between the dependent and independent variables.
Results: Age was not significantly associated with increased or longer LOS (AOR=1.10, 95% CI=0.98-1.23, P=0.10). Women with gravidity 3 had a lower risk of longer LOS compared to those with one pregnancy (AOR=0.55, 95% CI=0.38-0.80, P=0.002). Married and cohabiting women had a lower risk of longer LOS compared to single women [(AOR=0.54, 95% CI=0.32- 0.93, P=0.03); AOR=0.44, 95% CI=0.23-0.85, P=0.01, respectively)]. Women with secondary education had a higher risk of longer LOS compared to those with no education (AOR=2.09, 95% CI=1.20-3.63).
Conclusion: Healthcare providers should work towards improving the quality of maternal care, particularly for patients who are at a higher risk of longer LOS.
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1. INTRODUCTION
﻿Pregnancy and labor, albeit major life events, are natural, developmental, physiological periods in women’s life. Though, their bodies go through extraordinary physical changes to adapt to the needs of the growing fetus, majority of women do so without major medical concerns [1]. However, in a sizeable percentage of women, the changes trigger a cascade of serious medical events, which could lead to adverse developments including maternal morbidity and mortality. Complications during pregnancy can pose serious health risks to both the maternal and fetal health, and could lead to an increased length of hospital stay [2]. That is why maternal care is essential during the antepartum, intrapartum and postpartum periods.  Peri-natal hospital care is common globally. It is free or less costly in some countries but expensive in other parts of the world [3] .
[bookmark: _Toc126571056]According to a recent demographic data, a good number of pregnant women present with some comorbidities with have impact on their pregnancy[4]. For example, hypertensive disorders of pregnancy (HDP) are a major cause of maternal morbidity and mortality[5]. Recent data suggests that the increasing incidence of HDP is partly due to an increasing trend in obesity worldwide [6]. Women with HDP are more likely to experience peripartum difficulties and would require hospital admission.  Generally, HDP are said to complicate 5-10% of pregnancies and account for 10-15% of maternal deaths globally[7]. Rising maternal ages at first pregnancies has also been observed with concerns in developed countries in recently. Additionally, another study reported socioeconomic factors, admission requirements and bed availability as among factors that affect the rate of admission of pregnant women and LOS after delivery. The rates range from 0.08 to 0.76% for deliveries in developed countries and 0.13 to 4.6% for deliveries in developing countries[8]. Similarly, the mortality rate in these patients is higher in developing countries with 2–43% compared to 0 to 4.9% in developed countries.  Understanding LOS after delivery and factors contributing to it can be extremely useful in counseling sessions and may help mitigate anxieties over the uncertainty of a hospital stay, as well as, preparedness for discharge[9].  Likewise, knowing the pattern of the length of stay for the newborn especially the preterm is vital in the counseling of the parents and in preparing their minds as to how long the baby can stay in the hospital. This is important both for patients and their families who often inquire about the expected duration of hospitalization. Thus, the current study seeks to determine the factors associated with increased length of stay after childbirth among mothers at Korle Bu Teaching Hospital.
[bookmark: _Toc126571057] 2. MATERIALS AND METHODS
2.1 Study design
[bookmark: _Toc126571058]An observational retrospective study was conducted to determine LOS and associated factors among mothers admitted and discharged from the maternity ward of Korle Bu Teaching Hospital (KBTH) after delivery from 1st January, 2020 and 31st December 2020. 
2.2 Study Setting
[bookmark: _Toc126571059]The study was conducted at the maternity ward of the KBTH. This hospital is situated in Accra, the capital city of Ghana. It serves the people of Accra in the Greater Accra Region with an estimated population of 3.9 million. The hospital is a principal national referral center with a 2000-bed capacity. The average annual delivery in the hospital is about 8275. The maternity ward serves as a major referral center with an average daily attendance of almost 116 patients. 
 2.3 Population and sampling
[bookmark: _Hlk168351720][bookmark: _Hlk168350018]Participants of this study comprised of all pregnant women admitted and discharged from the maternity ward, KBTH, between 1st January, 2020 and 31st December 2020. Specifically, the inclusion criteria were mothers with or without their babies. The following mothers were excluded: (1) those without enough information on their days of stay, (2) those who were admitted due to complications in pregnancy but did not deliver and were discharged. 
[bookmark: _Toc126571060]2.4 Definition of variables
[bookmark: _Hlk201304642]The dependent variable, length of stay (measured in days) after childbirth in at KBTH was calculated by subtracting the date of birth from the date of hospital discharge (10)(11). Length of stay was defined according to the WHO guidelines [10, 11] . The LOS was grouped per the mode of delivery as ‘adequate LOS’ (if ≤ 24 hours for vaginal delivery and ≤ 96 hours for caesarean delivery) and ‘increased or longer LOS’ (if the above- stated cut-offs were exceeded) [12]. The following independent variables were included based on previous studies: age, marital status, occupation, level of education, gravida, mode of delivery, obstetric condition and cost of treatment[3, 10].
[bookmark: _Toc126571061]2.4 Data collection 
Data were retrieved using a data abstraction form from the 2019/2020 maternal deliveries dataset for the study. The raw data consisted of the socio-demographics characteristics, antenatal and postnatal visits, delivery details, date of admission, date of delivery and date of discharge, parity, gravida, mode of delivery, National Health Insurance (NHIS) details (Government and Private agencies), drug cost and service cost. Some of the variables were categorical (ordinal/nominal) and others numerical (concrete/discrete). The raw data was reconstructed through variable selection, data cleaning and transformation to obtain the final dataset for the study. Variables of interest that addressed the study objectives were extracted using the Excel worksheet. The extracted data was coded and cleaned. All variables of interest were recoded into categorical variables. The data abstraction form was pretested prior to the main actual data collection to correct errors and add suggestive points before finalizing the abstraction form. Data extracted were cross-checked using the admission and discharged register which is also kept in the same unit. At the end of each day of data collection, they were double-checked by researchers, and the register from which data were abstracted was stored in a locked cabinet. 
2.5 Data analysis
Data were coded, cleaned and exported to Stata 17 for analysis.  Descriptive statistics (frequency, percentages, mean and standard deviation) was used to analyze socio-demographic and clinical data.  Distribution of conditions and it related length of stay (mean) was determined. Average total LOS was also determined. Chi-square test of independence was performed to establish association between increased length of stay and independent variables. Further, logistics regression with crude odds ratio and adjusted odds ratio were performed to determine the associated risk factors of increased length of stay. Statistical significance was set at 0.05. Results were presented in graphs (pie chart and box plots), tables and narrations. 
3. RESULTS
3.1 Socio-demographic characteristics of pregnant women at the maternity ward of the KBTH, 2021.
The study included 2142 mothers who delivered at the maternity ward of the Korle Bu Teaching Hospital. The average age of mothers was 34 years (SD =3.2). Majority of participants were >35 years old (76%).  Women with one pregnancy formed the highest gravidity group (25%). Most participants were married (78%). Secondary (29%) and vocation (28%) education were the most common education levels attained by the participants. Informal workers (61%) formed the largest group under occupation, followed by formal workers (28%), the unemployed (9%) and students (3%) (Table 1).
[bookmark: _Hlk201305397]Table 1. Sociodemographic characteristics of pregnant women at the maternity ward, KBTH, 2021 (n=2142)
	Variable 
	Frequency (N) 
	Percentages (%)
	LOS mean (SD)

	Age group
	
	
	

	<35
	1626
	76
	5.71(5.4)

	>-35
	516
	24
	7.50(6.70)

	Gravida
	
	
	

	1
	528
	25
	5.20(5.16)

	2
	474
	22
	6.42(6.85)

	3
	366
	17
	6.07(5.79)

	4
	378
	18
	6.65(6.00)

	>4
	390
	18
	5.91(4.92)

	Marital Status
	
	
	

	Single
	360
	17
	5.60(4.99)

	Married 
	1680
	78
	6.06(5.94)

	Cohabiting
	102
	5
	6.53(6.10)

	Education Level
	
	
	

	No education
	204
	10
	5.21(4.44)

	Primary
	126
	6
	5.81(5.97)

	Secondary
	618
	29
	5.68(4.97)

	Vocation
	594
	28
	6.13(6.15)

	Tertiary
	600
	28
	6.52(6.54)

	Occupation
	
	
	

	Formal
	606
	28
	6.47(6.63)

	Informal
	1308
	61
	5.82(5.61)

	Student
	60
	3
	4.40(2.99)

	Unemployed
	168
	9
	6.36(4.51)


Abbreviations: N- frequency; % -Percentage; LOS-length of stay
3.2 Proportion of pregnant women with clinical conditions at the maternity ward of the KBTH, 2021
[bookmark: _Hlk201305518]Table 2 presents the distribution of participants with different clinical conditions on the ward. Among them, majority reported with latent phase in labor, (26.9%). Hypertension was the next most common condition with (24.1%). Other events such as previous caesarean sections (CS), postdate and premature rupture of membranes (PROM) had frequencies ranging between (6.2%) and (10.4%). Clinical conditions that were less common among pregnant women were low lying placenta (0.6%), excessive vomiting (0.8%) and malaria in pregnancy (0.8%).  Regarding characteristics of pregnant women on the ward and average LOS, individuals >-35 years had a higher length of stay (7.50 days) compared to their counterparts below 35 years. Participants who had antepartum hemorrhage (APH) had the longest mean for length of stay of 14.40 days.  In a descending order they were followed by those with urinary tract infection (UTI), 10.17; threatened abortion, 9.00; and sickle cell disease (SCD), 8.10. Other conditions such as chronic hypertension, premature rupture of membranes (PROM) and intrauterine fetal death (IUFD) had mean lengths of stay ranging from 6.65 to 6.95. days.  Latent phase had a mean length of stay of 4.98 days. Overall, the mean of length of stay varied from 2.67 to 10.17 days with varying standard deviations. From Figure 1 majority of the women had LOS during admission (55%).
[bookmark: _Hlk201306758]Table 2. Women’s clinical conditions and LOS at the maternity ward, KBTH, 2021 (n=2142)
	Conditions
	Distribution of participants
	Length of stay 
	

	
	Frequency
	Percentage (%)
	Mean
	Standard Deviation

	Previous CS
	144
	6.7
	5.04
	3.13

	Acute gastroenteritis 
	24
	1.1
	5.25
	4.17

	Sickle cell 
	60
	2.8
	8.10
	4.72

	Anemia
	72
	3.4
	7.33
	7.22

	Antepartum hemorrhage
	30
	1.4
	14.40
	14.25

	Hypertension
	516
	24.1
	6.95
	6.34

	Degenerate fibroid
	48
	2.2
	4.00
	2.37

	Excessive vomiting
	18
	0.8
	6.00
	3.66

	Latent phase
	576
	26.9
	4.98
	4.20

	Malaria
	18
	0.8
	4.33
	0.49

	Postdate
	132
	6.2
	4.27
	4.21

	Preterm labor
	60
	2.8
	5.40
	5.45

	PROM
	222
	10.4
	6.22
	6.73

	Threaten abortion
	30
	1.4
	9.00
	9.78

	Urinary Tract Infection 
	72
	3.4
	10.17
	6.70

	Intrauterine fetal death
	18
	0.8
	6.67
	3.97

	Puerperal sepsis
	36
	1.7
	2.67
	0.76

	Low lying placenta
	12
	0.6
	4.00
	3.13


Abbreviations: N-frequency; %-Percentage; LOS- Length of stay; CS-caesarean section; PROM-premature rupture of membranes 

Fig 1. Distribution of participant into adequate and increased LOS at the maternity ward, KBTH, 2021 (n=2142)
3.3 Association between increased LOS and risk factors among women at the maternity ward, KBTH, 2021.
In the univariate analysis using the Chi-square test of association, age group and educational level were found to be significantly associated increased LOS (p<0.05). Participants aged under 35 and those with no education had a higher proportion of adequate LOS compared to those with primary education or higher.  Regarding clinical factors, gravida and mode of delivery were significantly associated with increased LOS (p<0.05). Participants with a gravida of 1 had a higher proportion of prolong LOS, and those who had a Caesarean Section (C/S) delivery had a significantly longer LOS (82.8%) than those who had a spontaneous vaginal delivery (SVD) 30.6% (Table 3).
Table 3. Univariate analysis of risk factors of increased LOS among pregnant women at the KBTH, 2021.
	Variables
	Adequate LOS
	Increased LOS
	P-value

	Age group
	
	
	

	<35
	918(56.5)
	708(43.5)
	0.010*

	>-35
	258(50.0)
	258(50.0)
	

	Gravida
	
	
	

	1
	312(59.1)
	216(40.9)
	0.003*

	2
	276(58.2)
	198(41.8)
	

	3
	192(52.5)
	174(27.5)
	

	4
	192(50.8)
	186(49.2)
	

	>4
	204(52.3)
	186(47.7)
	

	Marital status
	
	
	

	Single
	204(56.7)
	156(43.3)
	

	Married
	924(55.0)
	756(45.0)
	0.224

	Cohabiting
	48(47.1)
	54(52.9)
	

	Educational level
	
	
	

	No Education
	126(61.8)
	78(38.2)
	

	Primary
	54(42.9)
	72(57.1)
	0.020*

	Secondary
	342(55.3)
	276(44.7)
	

	Vocational
	330(55.6)
	264(44.4)
	

	Tertiary
	324(54.0)
	276(46.0)
	

	Occupation
	
	
	

	Formal
	324(53.5)
	282(46.5)
	

	Non-Formal
	732(56.0)
	576(44.0)
	0.339

	Student
	36(60.0)
	24(40.0)
	

	Unemployed
	84(50.0)
	84(50.0)
	

	Mode of Delivery
	
	
	

	Cesarean Section
	102(17.2)
	429(82.8)
	

	Spontaneous vaginal
	1074(69.4)
	474(30.6)
	<0.000*


Abbreviations: LOS-length of stay
3.4 Bivariate and multivariate analysis of risk factors and increased length of stay among pregnant women at the maternity ward of the KBTH, 2021.
Bivariate and multivariate regression analyses were conducted to investigate the relationship between various risk factors and increased length of stay (LOS).  In the bivariate analysis, the results showed that C/S delivery and age were significantly associated with longer or increased LOS. Women with vocational education had a higher risk of longer LOS compared to those with no education (cOR =1.57, 95% CI=1.06-2.31, p=0.02), while those with tertiary education did not show any significant association. Mode of delivery was significantly associated with longer LOS. 
After adjusting for variables, the results showed that age was not significantly associated with longer LOS (aOR=1.10, 95% CI=0.98-1.23, p=0.10). Women with three pregnancies had a lower risk of longer LOS compared to those with one pregnancy (aOR=0.55, 95% CI=0.38-0.80, p=0.002). Married women and cohabiting women had a lower risk of longer LOS compared to single women (aOR=0.54, 95% CI=0.32-0.93, p=0.03 and aOR=0.44, 95% CI=0.23-0.85, p=0.01, respectively). Women with secondary education had a higher risk of longer LOS compared to those with no education (aOR=2.09, 95% CI=1.20-3.63) (Table 4).
Table 4. Bivariate and multivariate analysis of risk factors and increased length of stay among pregnant women at the maternity ward of the KBTH, 2021.
	Variables
	cOR (95C.I)
	P-value
	aOR (95C.I)
	P-value

	Age
	1.0(1.0-1.0)
	0.02*
	1.10(0.98-1.03)
	0.68

	
	
	
	
	

	Gravida
	
	
	
	

	1
	1
	
	1
	

	2
	0.76(0.58-0.98)
	0.41
	0.83(0.58-1.17)
	0.28

	3
	0.79(0.60-1.03)
	0.08
	0.53(0.38-0.74)
	0.00*

	4
	0.99(0.75-1.32)
	0.97
	0.79(0.56-1.12)
	0.18

	>4
	1.06(0.80-1.41)
	0.68
	0.86(0.62-1.19)
	0.36

	
	
	
	
	

	Marital status
	
	
	
	

	Single
	1
	
	1
	

	Married
	0.68(0.44-1.06)
	0.09
	0.54(0.34-0.88)
	0.01

	Cohabiting
	0.73(0.49-1.09)
	0.12
	0.41(0.27-0.64)
	0.00*

	
	
	
	
	

	Education level
	
	
	
	

	No education
	1
	
	1
	

	Primary
	0.73(0.53-1.01)
	0.54
	1.41(0.91-2.18)
	0.12

	Secondary
	1.57(1.06-2.31)
	0.02*
	2.53(1.55-4.12)
	0.00*

	Vocation
	0.95(0.76-1.19)
	0.64
	1.41(1.00-2.00)
	0.05

	Tertiary
	0.93(0.74-1.11)
	3.58
	1.24(0.9-1.71)
	0.18

	
	
	
	
	

	Occupation
	
	
	
	

	Formal
	1
	
	
	

	Non formal
	1.26(0.79-2.01)
	0.34
	0.98(0.64-1.50)
	0.94

	Student
	1.07(0.54-2.13)
	0.85
	0.79(0.54-1.16)
	0.23

	Unemployed
	1.06(0.93-2.77)
	0.09
	0.97(0.48-1.95)
	0.94

	
	
	
	
	

	Mode of delivery
	
	
	
	

	Spontaneous vaginal
	1
	
	
	

	Cesarean section
	10.93(8.61-13.88)
	0.000*
	12.95(10.04-16.71)
	0.000*


[bookmark: _Toc126571070] Abbreviations: cOR- crude odds ratio; aOR- adjusted odds ratio; C.I- confidence interval.
4 Discussion
[bookmark: _Hlk202043290]This study examined the length of stay among mothers who delivered at the KBTH and associated factors.  From the findings, 45% of mothers had an increased LOS, with an average of 5.71 days. Age was not significantly associated with longer LOS. Women with gravidity of 3 had a lower risk of longer LOS compared to those with one pregnancy. Married women and cohabiting women had a lower risk of longer LOS compared to single women, and women with secondary education had a higher risk of longer LOS. Women who had C/S had a significantly high risk of increased LOS.
[bookmark: _Hlk170637803] The 45% of mothers who experienced increased LOS in our study was similar to a result from a study in Nigeria[12]. The average LOS of 5.71 days found by the current study was higher compared to that of previous studies[12, 13]. A study conducted by Ghirmay Ghebrekidan et al.  in Eritrea found a significantly lower average LOS of 21 hours[14]. One possible explanation for this difference is that the Eritrea healthcare system has a stronger emphasis on early discharge and postnatal care at home.  Similarly, another study from Australia reported a declining average LOS from 3.0 days in 2011 to 2.5 days in 2021, with most mothers (75%) having a postnatal stay of 3 days or less in 2021[15]. Also, reports from Ethiopia showed that mothers averagely stayed in health facilities for approximately 22 hours after delivery, shorter than the WHO recommendation of at least 24 hours. Factors found to be associated with this shorter stay by this study included vaginal delivery, higher birth weight, and term gestational age[16, 17]. A study from India, reported an average length of stay of 3.4 days for vaginal deliveries and 8.6 days for cesarean sections. Women who delivered in private hospitals had prolonged stays than those in public facilities. Factors including maternal education, wealth, and antenatal care utilization were associated with length of stay[18]. A possible explanation for our results could be the prioritization of maternal and infant health monitoring and health education by the Ghana’s healthcare system.
[bookmark: _Hlk170542803]The present study found that the largest gravidity group was women with one pregnancy (25%) with a mean LOS of 5.20 days. This finding is consistent with previous studies that reported that first-time mothers may require longer hospital stays for monitoring and support. However, other studies showed that first-time mothers with higher levels of education may have an adequate LOS due to their greater knowledge and access to healthcare resources. For example, a study conducted in Peru found that increasing women's education reduced the probability of maternal health complications by increasing birth intervals, unwanted pregnancies and antenatal care utilization[19].
[bookmark: _Hlk170544921]Our study found informal workers as the largest occupation group (61%), with a mean LOS of 5.82 days, while formal workers had a higher average LOS of 6.47 days.  The higher average LOS among formal workers could probably be due to the higher prevalence of cesarean section deliveries that has been reported among them.  A study in Iran reported that employed mothers had more cesarean deliveries compared to housewives which resulted in higher average LOS. (20) Another study in Eritrea looked at factors associated with prolonged LOS and identified mode of delivery as a related factor (>4 days for cesarean section, >48 hours for vaginal vagina delivery)[14]. In another study, housewives, compared to employed mothers, had a higher frequency of lifting heavy objects and other exercises during pregnancy which was associated with reduced amniotic fluid and low birth weight which could lead to an average shorter LOS postpartum[20].
The commonest medical condition found among the participants was chronic hypertension (24.1%). This finding is consistent with other studies which reported hypertension as a leading cause of maternal morbidity and mortality[5, 21]. The mean length of stay for mothers with chronic hypertension was 6.95 days, which was longer than the overall mean length of stay of 5.71 days. This may be attributed to the need for close monitoring of blood pressure levels and the risk of complications such as preeclampsia and eclampsia. Another notable finding was that APH had the longest mean length of stay at 14.40 days, which is significantly longer than the overall mean length of stay found by this study[22]. This finding is consistent with previous studies that have reported APH as a risk factor for increased hospital stay. The prolonged length of stay could be due to the need for further investigations and interventions to manage bleeding and prevent complications such as placental abruptio and fetal distress. Sickle cell disease, anemia, and threatened abortion were also associated with longer mean length of stay ranging from 7.33 to 9.78 days. These findings are consistent with a study that reported these conditions as risk factors for increased hospital stay[14]. These longer hospital stays associated with these conditions could be due to the need for close monitoring and management of complications. Latent phase had the highest frequency of participants of 26.9% with a mean length of stay of 4.98 days, which is lower than the overall mean length of stay of the study. This finding may be attributable to the fact that most women in latent phase are admitted for observation and may not require any interventions or active management. This is consistent with other studies that have reported shorter lengths of stay for women in latent phase [6, 23, 24].
[bookmark: _Hlk202043767]Understanding factors that contribute to increased hospital stay can help healthcare providers to develop interventions to improve maternal outcomes and reduce healthcare costs [23, 25].  From our results, women with gravidity 3 had a lower risk of longer LOS compared to those with single gravidity. This finding is similar to a result from a previous study [26], but another study had found significantly higher complications among multiparous women resulting in increased length of stay in the hospital after birth [27]. This result can be ascribed to the experience gained from earlier gravidities and deliveries by women with many previous pregnancies.
 Consistent with previous reports[, ], married and cohabiting women in the present study had a significantly lower risk of increased hospital stay compared with single women. The reason for this association could be due to the fact that this group of women report a greater readiness for discharge because of the availability of adequate social supports and the likelihood to have better access to resources. Women with secondary school education were more likely to stay longer in a hospital after delivery according to the present results. This is inconsistent with previous reports [29-31], because according to these studies women with higher levels of education, including secondary education, are more likely to have shorter hospital stays after delivery and is also associated with a higher likelihood of utilizing skilled birth attendants.  From our findings, mothers who had C/S were significantly more likely to experienced increased LOS compared to those who did not. This finding is in line with previous studies that have shown that C/S delivery is associated with longer LOS[31-34]. The increased LOS in women who had C/S delivery may be due to the need for postoperative care and monitoring of the surgical wound [35].
5. CONCLUSION
From the study, delivery and marital status were all found to be associated with LOS. Mothers with gravida 3 and those who had secondary and vocational education had significant association with LOS.  Mode of delivery was found to be significantly associated with LOS, with women who had a cesarean section (CS) having a significantly longer LOS compared to those who had a spontaneous vaginal delivery (SVD).
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