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Abstract

Early discharge after child delivery although indispensable, but maybe precluded by several

factors. The effect of these factors on prolonged length of stay (LOS) after vaginal delivery

has been sparsely investigated in Ghana. This limits understanding of potential leading indi-

cators to inform intervention efforts and optimize health care delivery. This study examined

factors associated with prolonged LOS after vaginal birth in two time-separated cohorts in

Ghana. We analyzed data from Ghana’s demographic and health surveys in 2007 and

2017. Our comparative analysis is based on subsamples in 2007 cohort (n = 2,486) and

2017 cohort (n = 8,065). A generalized estimating equation (GEE) with logistic regression

was used to examine predictors of prolonged LOS after vaginal delivery. The cluster effect

was accounted for using the exchangeable working correlation. The odds ratios (OR) and

95% confidence interval were reported. We found that 62.4% (1551) of the participants in

2007 had prolonged LOS after vaginal delivery, whereas the prevalence of LOS in the 2017

cohorts was 44.9% (3617). This constitutes a 17.5% decrease over the past decade investi-

gated. Advanced maternal age (AOR = 1.24, 95% Cl 1.01–1.54), place of delivery (AOR =

1.18, 95% Cl 1.02–1.37), child’s size below average (AOR = 1.14; 95% Cl 1.03–1.25), and

problems suffered during/after delivery (AOR = 1.60; 95% Cl 1.43–1.80) were significantly

associated with prolonged (� 24 hours) length of hospitalization after vaginal delivery in

2017. However, among variables that were available in 2007, only those who sought deliv-

ery assistance from non-health professionals (AOR = 1.89, 95% CI: 1.00–3.61) were signifi-

cantly associated with prolonged LOS in the 2007 cohort. Our study provides suggestive

evidence of a reduction in prolonged LOS between the two-time points. Despite the reduc-

tion observed, more intervention targeting the identified predictors of LOS is urgently

needed to further reduce post-vaginal delivery hospital stay. Also, given that LOS is an

important indicator of medical services use, an accurate understanding of its prevalence

and associated predictors are useful in assessing the efficiency of hospital management

practices and the quality of care of patients in Ghana.
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Introduction

Although there is no consensus regarding the exact length of stay (LOS) after delivery, WHO

recommends that, all women who gave birth through vaginal delivery should remain admitted

in hospitals or health facilities for a minimum of 24 hours postpartum for observation [1]. This

recommendation is to provide ample time for mothers and newborns, especially in low-income

countries to be appropriately monitored by skilled birth attendants if a serious postpartum

complication arises [1]. The WHO posited that the most crucial and riskiest period for both

expectant mothers and their newborns is the first 24 hours after childbirth [2, 3]. Although the

WHO recommended extended hospital LOS in low-income countries, this perspective in high-

income countries is almost the reverse given that prolonged hospital LOS has consequences for

their health care systems. In the past three decades, most developed countries have advocated

for an evolution in their health care systems aimed at reducing unnecessary hospital stay after

childbirth [4]. Regardless, the burden of prolonged LOS has been reported in both low and

high-income countries [3, 5, 6], which include nosocomial infections for both infant and

mother, dissatisfaction with health care services, sustainability of health care systems, stress,

maternal sleeping disorders, and breastfeeding issues as well affects family ties [3, 5–7].

Early discharge after child delivery although indispensable but may be precluded by several

factors, including place of birth and residence type (rural/urban) [8]. Few recent studies how-

ever found that extended length of hospital stay is also associated with socioeconomic, demo-

graphic, and care factors such as higher socioeconomic status and education, having a private

payor source, chronic hypertension, advanced maternal age, obstetric morbidity, mode of

delivery, and type of facility [8, 9]. Others also found that regardless of age, women with good

insurance policies were more likely to stay for long after birth [10].

Few studies in Ghana have attempted to assess the predictors of LOS [11, 12], although

valuable, these studies did not compare prolonged LOS between two time-separated cohorts,

amalgamated both delivery types (cesarean section vs vaginal birth) into a single cohort irre-

spective of their differences, and had small sample sizes not representative of all geographical

regions in Ghana, hence precluding generalization of findings. Therefore, the present study is

an attempt to fill in these research gaps by exploring differences in predictors of prolonged

LOS by comparing two different cohorts over 10 years. This study specifically aimed to 1) esti-

mate differences in the prevalence of prolonged LOS after vaginal birth between two national

population cohorts of women of reproductive age; 2) determine whether predictors of pro-

longed LOS changed over time.

Methods

Data sources

The cross-sectional data for 2007 and 2017 Ghana maternal health surveys were used [13, 14].

These surveys collected nationally representative population-based maternal health indicators

including mother and postnatal characteristics and other obstetric care-related emergency

events at birth [13, 14]. Both surveys used a two-stage stratified cluster sampling technique to

collect data at the cluster, household, and individual levels in 2007 and 2017 [13, 14]. Although

data were collected on 10,370 women aged 15–49 years in 2007 from 400 clusters (yielding a

response rate of 98%) in 10,858 households [13], 7183 women reported having ever given birth

with 2515 through vaginal delivery. For the 2017 survey, data were collected from 25,062

women aged 15–49 years from 900 clusters in 26,324 households [14]. Of the 25062 women,

17,142 reported to had ever given birth with 8065 via vaginal deliveries. We excluded missing

data of less than 5% according to Harrell’s recommendation [15]. Thus, the 29 missing data
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from the 2007 vaginal delivery representing (1.2%) were not included in the study analyses.

Fig 1 below provides a detailed description of the criteria used to obtain the subsamples of the

DHS 2007 and 2017 among women of reproductive age in Ghana (samples excluded from the

analysis are flagged asterisk (�)). The selection of potential predictors for the current study was

guided by both Cegolon et al. (2019) [16] and Schorr E. (2012) [17] conceptual/theoretical

framework. Variables proposed in both frameworks to be accounted for (if available) in pre-

dicting length of stay after delivery include child’s size, maternal age, type of delivery, residence

(rural/urban), and health insurance [16, 17].

Measurements

Outcome variable

The outcome variable for the present study was the length of stay/length of hospitalization

after vaginal delivery and was measured as a binary outcome based on the World Health

Fig 1. Sample derivation of 2007 and 2017 study samples.

https://doi.org/10.1371/journal.pgph.0000100.g001
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Organization’s recommended early discharge after vaginal delivery within 24 hours (shorter

length hospitalization) and exceeding 24 hours referred to as prolonged length of

hospitalization.

Predictors in both 2007 and 2017 surveys

Several demographic variables including age, place of delivery, place of residence, and educa-

tion and assistance at delivery were considered. Age was categorized into four groups (15–19

years, 20–24 years, 25–29 years, 30+ years) and education into four levels (no education, pri-

mary, Junior High School/Middle (JHS/Middle), Senior High School/higher (SHS/Higher)).

Also, place of delivery was categorized into two levels (private facility and government facility),

place of residence into two groups (rural/urban), and assistance at delivery into three catego-

ries (Health professionals, Non-health professionals, and those who had assistance from both

Health professionals and Non-health professional).

Additional predictors in only 2017 survey

Besides the common variables found in both the 2007 and 2017 surveys, the following factors

were also assessed from the 2017 survey. These include problems suffered during/after delivery

(no/yes), health insurance (no/yes), and complications detected during antenatal care (no/

yes). In addition, a child’s size at birth was categorized into three groups: above average (very

large and large size), average, below average (small and very small size) [18].

Statistical analysis

A generalized estimating equation (GEE) with logistic regression was performed to assess the

predictors of prolonged (>24 hours) after vaginal delivery in Ghana [19, 20]. The GEE was

employed to model the cluster effect in the data using the exchangeable working correlation

structure [19]. An unadjusted analysis was first carried out where predictors with a p-

value<0.25 were included as a candidate for the adjusted model [21]. The predictors for the

final adjusted model were selected using the backward elimination method where all predic-

tors that met the p-value < 0.05 criterion were retained in the final adjusted model [21]. Possi-

ble potential interaction and confounding predictors were assessed against published

guidelines in literature [22]. All analyses were performed using SAS 9.4 and the odds ratios

and 95% confidence intervals were reported.

Results

Table 1 presents the characteristics of the study population in the 2007 and 2017 surveys. In

2007, of the 2486 women who had vagina delivery, the majority 1551 (62.4%) had prolonged

length of hospitalization while 935 (37.6%) had shorter length hospitalization. However, in

2017, 8065 women reported vagina delivery, of which shorter length hospitalization made up

the largest share of the study subjects 4442 (55.1%) while those who had prolonged length of

hospitalization constituted 44.9%. Interestingly, the age distribution in the two study years

(2007 and 2017) were similar, with more than 75% of women in the age group 25–49 years. In

addition, more than two-thirds of women in both 2007 (77.3%) and 2017 (89.9%) delivered in

a government health facility.

The largest proportion of women in the 2007 study cohort resided in the urban area

(57.8%) whereas, in the 2017 cohort, women who resided in the rural area formed the highest

proportion. Approximately, 79% and 70% of the 2007 and 2017 cohorts respectively reported

having had formal education. Moreover, almost all (99.1%) women in the 2017 cohort sought
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delivery assistant from health professionals, with a decline in proportion observed in women

who sought delivery assistant from non-health professionals compared to the 2007 cohort.

Also, exploration of the variables available in only the 2017 survey revealed that more than

80% of babies delivered through the vagina had an average and above-average body weight.

Approximately 92% of women had health insurance, with 85.3% having their pregnancy com-

plications detected during antenatal care. Further, only a few women (16.7%) reported health

problems suffered during/after delivery.

Table 1. Characteristics of the study population in 2007 and 2017.

Variables DHS 2007 (N = 2486) DHS 2017 (N = 8065)

N (%) N (%)

Length of Stay

Shorter LOS (�24 hours) 935 (37.6) 4442 (55.1)

Prolonged LOS (� 24 hours) 1551 (62.4) 3617 (44.9)

Age/years

15–19 113 (4.6) 396 (4.9)

20–24 483 (19.4) 1553 (19.3)

25–29 616 (24.8) 2000 (24.8)

30+ 1274 (51.2) 4116 (51.0)

Place of delivery

Private facility 565 (22.7) 811 (10.1)

Government facility 1921 (77.3) 7254 (89.9)

Child’s size at birth

Above average N/A 3378 (41.9)

Average N/A 3162 (39.2)

Below average N/A 1392 (17.3)

Problems suffered during/after delivery

No N/A 6717 (83.3)

Yes N/A 1348 (16.7)

Health Insurance

No N/A 662 (8.2)

Yes N/A 7403 (91.8)

Place of residence

Rural 1049 (42.2) 4191 (52.0)

Urban 1437 (57.8) 3874 (48.0)

Education

No education 516 (20.8) 2395 (29.7)

Primary 519 (20.9) 1363 (16.9)

JHS/Middle 1155 (46.4) 2777 (34.4)

SHS/Higher 296 (11.9) 1530 (19.0)

Complications detected during antenatal care

No N/A 1135 (14.1)

Yes N/A 6877 (85.3)

Assistance at delivery

Health Professional 2426 (97.6) 7996 (99.1)

Non-Health Professional 41 (1.7) 37 (0.5)

Both 19 (0.7) 32 (0.4)

2017�: Missing Child’s size at birth 133 (1.6%); Complications detected during antenatal care 53 (0.6%).

https://doi.org/10.1371/journal.pgph.0000100.t001
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The unadjusted model results in Table 2, which compares the explanatory variables found

in both the 2007 and 2017 surveys revealed that only place of delivery was significantly associ-

ated with prolonged length of hospitalization (P<0.05) in both years. Whereas, assistance

sought at delivery predicted prolonged length of hospitalization in 2007 (p = 0.019), maternal

age-predicted prolonged length of hospitalization after vagina delivery (p = 0.029) in 2017.

The remainder of the explanatory variables in the unadjusted model was not significantly asso-

ciated with prolonged length of hospitalization after vagina delivery.

After controlling for the effect of other explanatory variables in 2007 (Table 2), only assis-

tance at delivery significantly predict the prolonged length of hospitalization after vagina deliv-

ery (AOR = 1.89, 95% Cl 1.00–3.61). Regardless, the results showed a higher odds of prolonged

length of hospitalization after vagina delivery in women who delivered in a government health

facility (AOR = 1.16, 95% Cl 0.94–1.42).

In contrast, the adjusted model in 2017 shows that place of delivery and women aged 30

+ years significantly predicted prolonged length of hospitalization after vagina delivery. Thus,

the odds of prolonged length of hospitalization after vagina delivery was 1.18 times more likely

in women who delivered in government facilities (AOR = 1.18, 95% Cl 1.02–1.37) than those

who delivered in a private health facility. Compared to women aged 15–19 years, women aged

30+ years were 1.24 higher odds of prolonged length of hospitalization after vagina delivery

(AOR = 1.24, 95% Cl 1.01–1.54). No significant difference was found between women aged

20–24 years and 15–19years (AOR = 0.91, 95% Cl 0.79–1.03), and 25–29 and 15–19 years

(AOR = 0.94, 95% Cl 0.85–1.05).

Table 3 summarizes the model results of only explanatory variables and their association

with prolonged length of hospitalization after vagina delivery in the 2017 cohort. The adjusted

Table 2. Comparison of predictors of prolonged length of stay for vaginal delivery, 2007 and 2017.

DHS 2007 DHS 2017

Variables Unadjusted Model Adjusted Model Unadjusted Model Adjusted Model

OR (95%Cl) Overall P-value AOR(95%Cl) OR (95%Cl) Overall P-value AOR(95%Cl)

Age/years 0.884 0.029

15–19 1 1 1

20–24 1.04 (0.82–1.32) 0.92 (0.81–1.05) 0.91 (0.79–1.03)

25–29 0.99 (0.81–1.22) 0.96 (0.86–1.07) 0.94 (0.85–1.05)

30+ 1.13 (0.75–1.73) 1.24 (1.01–1.52) 1.24 (1.01–1.54)��

Place of delivery 0.049 0.014

Private facility 1 1 1 1

Government facility 1.23 (1.01–1.50) 1.16 (0.94–1.42) 1.20 (1.04–1.39) 1.18 (1.02–1.37)��

Place of residence 0.569 0.925

Rural 1 1

Urban 0.93 (0.74–1.18) 0.99 (0.87–1.13)

Education 0.507 0.706

No education 1 1

Primary 1.07 (0.80–1.42) 1.03 (0.90–1.18)

JSS/Middle 1.02 (0.83–1.27) 0.99 (0.87–1.13)

SSS/Higher 0.88 (0.69–1.12) 0.96 (0.85–1.07)

Assistance at delivery 0.019 0.172

Health Professional 1 1 1

Non-Health Professional 2.15 (1.14–4.07) 1.89 (1.00–3.61) 1.59 (0.82–3.08)

AOR = Adjusted odds Ratio; CI = Confidence Interval.

https://doi.org/10.1371/journal.pgph.0000100.t002
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model results show that women with child’s size at birth below average had 1.14 times higher

odds of prolonged length of hospitalization after vagina delivery than those with child’s size

above average (AOR = 1.14; 95% Cl 1.03–1.25). In contrast, no significant difference was

found between women with average child’s size at birth and those with child’s size above aver-

age (AOR = 1.02; 95% Cl 0.91–1.15). In addition, women who had health problems during/

after delivery were more likely to have prolonged length of hospitalization after vaginal deliv-

ery than those who did not (AOR = 1.60; 95% Cl 1.43–1.80). Moreover, women who had

health insurance were less likely to have prolonged length of hospitalization compared to those

without health insurance (AOR = 0.82; 95% Cl 0.69–0.96).

We found that those with advanced maternal age 30+ years were 1.24 (AOR = 1.24, 95% Cl

1.01–1.54) times more likely to have prolonged length of hospitalization after vaginal delivery

than women aged 15–19 years. Further, prolonged length of hospitalization after vagina deliv-

ery differed by place of delivery, with women who delivered in a government health facility

Table 3. Predictors of prolonged length of stay for vaginal delivery, 2017.

DHS 2017

Variables Unadjusted Model Adjusted Model

OR (95%Cl) Overall P-value AOR (95%Cl)

Age/years 0.029

15–19 1 1

20–24 0.92 (0.81–1.05) 0.91 (0.79–1.03)

25–29 0.96 (0.86–1.07) 0.94 (0.85–1.05)

30+ 1.24 (1.01–1.52) 1.24 (1.01–1.54)��

Place of delivery 0.014

Private facility 1 1

Government facility 1.20 (1.04–1.39) 1.18 (1.02–1.37)��

Child’s size at birth 0.030

Above average 1 1

Average 1.02 (0.91–1.15) 1.00 (0.89–1.13)

Below average 1.14 (1.03–1.25) 1.13 (1.02–1.24)��

Problems suffered during/after delivery <0.001

No 1 1

Yes 1.61 (1.43–1.80) 1.60 (1.43–1.80)��

Health Insurance 0.027

No 1 1

Yes 0.84 (0.71–0.98) 0.82 (0.69–0.96)��

Place of residence 0.925

Rural 1

Urban 0.99 (0.87–1.13)

Education 0.706

No education 1

Primary 1.03 (0.90–1.18)

JSS/Middle 0.99 (0.87–1.13)

SSS/Higher 0.96 (0.85–1.07)

Complications detected during antenatal care 0.488

No 1

Yes 0.96 (0.84–1.09)

�� Statistical significant.

https://doi.org/10.1371/journal.pgph.0000100.t003
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were more likely (AOR = 1.18, 95% Cl 1.02–1.37) to have an extended stay after vagina delivery

than their counterparts who delivered at a private health facility. The remaining variables such

as place of residence, education, and complications detected during antenatal care were found

not to be statistically significantly associated with prolonged length of hospitalization after

vagina delivery in the 2017 cohort.

Discussion

In the ten years (2007–2017), we found that LOS after vaginal delivery has changed from most

of the women having prolonged length of hospitalization in 2007 (62.4%) to the majority having

a shorter length of hospitalization in 2017 (55.1%). Advanced maternal age, place of delivery,

child’s size below average, and problems suffered during/after delivery were significantly associ-

ated with prolonged (� 24 hours) length of hospitalization after vaginal delivery in 2017, except

for women with health insurance who had lower odds of shorter length of hospitalization.

In contrast, only those who sought delivery assistant from non-healthcare professionals sig-

nificantly predicted prolonged length of hospitalization after vagina delivery (AOR = 1.89,

95% Cl 1.00–3.61) in the 2007 cohort. Regardless, the results showed a higher odds of pro-

longed length of hospitalization after vagina delivery in women who delivered in a government

health facility. Moreover, the 2017 study cohort witnessed a significant decline (0.5%) in

women who sought delivery assistance from non-healthcare professionals than those who

sought delivery assistant from non-healthcare professionals in 2007 (1.7%).

The impact of health insurance coverage globally cannot be underestimated in the improve-

ment of health care delivery and discharge outcomes including length of hospitalization [23,

24]. Although the Ghana health insurance started in 2003 [25], the 2007 DHS data did not cap-

ture this variable. This precluded the impact of health insurance utilization on length of hospi-

talization after vaginal delivery to be assessed in 2007. Fortunately, the 2017 data assessed the

use of health insurance in women who delivered through the vagina. We found that women

with health insurance coverage were less likely to have prolonged length of hospitalization

after vagina delivery. This is positive, as access to the national health insurance scheme (NHIS)

eliminates some of the financial barriers that prevent pregnant women with low socioeco-

nomic status from accessing healthcare services including antenatal care [26, 27]. Ameyaw

et al. noted that over 78% of pregnant women admitted to the significance of the NHIS to

healthcare accessibility in Ghana [26]. Regardless, since the NHIS do not absorb all maternal

health service-related cost [27], some women are detained after delivery due to their inability

to afford payments [28]. This increases the odds of extended hospital stay after delivery espe-

cially for women without health insurance coverage or low-income women. Moreover, poverty

has caused a prolonged length of hospital stay after delivery for most women in Africa [28, 29].

Cowgill and Ntambue found that Congolese mothers and their infants were detained between

1 to 30 days after delivery due to unpaid medical bills [29]. Likewise, dozen of mothers and

their infants in Cameroon were detained for a month after delivery because of unpaid hospital

fees [30]. The present study finding that having health insurance reduces a woman’s odds of

prolonged hospital stay after delivery is in line with a previously published study [31]. Men-

doza et al. found women who lack health insurance were 1.9 times more likely to have pro-

longed hospital stays than their counterparts [31].

Advanced maternal age has been identified as a significant determinant of most pregnancy

discharge outcomes, which prolonged hospitalization is not an exception [11, 32, 33]. The

present study’s results on the 2007 cohort found no significant association between all age

groups and prolonged hospitalization after vaginal delivery. The insignificant association

could in part be attributed to the inadequate sample size used for the 2007 analysis compared
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to the sample size used the in 2017 cohort. The results from the 2017 cohort rather revealed

that women at their advanced maternal age 30+ years were 1.24 times more likely to have pro-

longed length of hospitalization after vagina delivery than women aged 15–19 years. This find-

ing was consistent with other earlier published studies [11, 33]. Van otterloo et al. found

women aged above 30 years were at 1.49–1.77 times higher risk of prolonged length of stay

after both vaginal and cesarean births than those aged 25–29 years [33].

Also, the tendency for women to have a prolonged stay after vaginal delivery may vary

depending on where the delivery took place (government/public or private health facility) [8].

Although 2007 did not find a statistically significant difference between prolonged hospitaliza-

tion in women who delivered in a government health facility and private facility. In contrast, the

2017 cohort, with a much larger sample size predicted prolonged hospitalization after vaginal

delivery in a government health facility. The contrasting findings on prolonged hospitalization

after vaginal delivery and place delivery in 2007 and 2017 cohorts could partially be explained by

the differences in the sample sizes. This makes the association found with the 2017 cohort being

the true one. The 2017 findings are supported by the quality of healthcare provided by private

health facilities than public/government health facilities in Ghana [34, 35]. More so, the shorter

stay after vaginal delivery in private health facilities in Ghana could be due to the high health

care cost per patient stay [35]. The present study’s findings on the 2017 cohort contradict find-

ings from a study in India [8]. Kumar and Dhillon found prolonged stay after vaginal delivery in

women who delivered in private hospitals than in public hospitals [8]. However, the authors

attributed the possible explanation of prolonged stay after vaginal delivery in private hospitals in

India to the assurance of privacy for the pregnant woman in labour and availability of extra bed

facilities to host a family member in private health facilities, which lacks in public hospitals [8].

Another factor that has been reported in the literature to be associated with prolonged hos-

pital stay after delivery is a child’s size at birth [16, 31]. Our 2017 study results revealed that

women with child’s size at birth below average had 1.14 times higher odds of prolonged length

of hospitalization after vaginal delivery than those with child’s size above average. This finding

concurs with findings from earlier studies [16, 31]. Mendoza et al. found child’s birth size

below average (especially, under 2,000g) were 4.2 times higher odds of prolonged hospital stay

than their counterparts [31].

Health problems and post-childbirth delivery complications may keep a woman in a health

facility longer after delivery. The present study found women who had health problems dur-

ing/after delivery were more likely to have prolonged length of hospitalization after vaginal

delivery than those who did not. Our finding is consistent with earlier published studies [31,

33, 36]. Women with chronic hypertension and puerperal infections were 5.9 and 6.9 times

respectively, more likely to have prolonged hospital stay after vaginal delivery [33].

Further, non-healthcare professional service may delay pregnant mothers from receiving

timely obstetric care for their pregnancy [37], resulting in most mothers being transported/

referred to healthcare professionals in later stages of labour [38], which may necessitate an

extended stay after childbirth depending on the severity of the conditions. Sumankuuro et al.

found mothers perceived quality care of traditional birth attendants was associated with moth-

ers’ delay in timely use of healthcare professionals [37]. Future studies looking into non-

healthcare professional-related length of after delivery could further help clarify the association

between non-healthcare professional practice and prolonged length of stay after delivery.

Strengths and limitations

The major strength of this study is the use of nationally representative population-based sam-

ples of women of reproductive ages in Ghana to estimate the prevalence and predictors of
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prolonged LOS at two points in time a decade apart. In addition, this study used relatively size-

able sample sizes, and a robust statistical method (GEE) to estimate prevalence and predictor

variables of LOS after vaginal delivery.

Our study has some limitations despite its strengths. Firstly, due to the cross-sectional

nature of the DHS study, causality cannot be inferred. Our findings should therefore be inter-

preted with caution. Second, the absence of important predictor variables in the 2007 cohort

did not allow for a fair comparison between the two cohorts. Although there is a high propor-

tion of women in Ghana who deliver at home [39], however, unavailability of data on length of

stay in women who had home deliveries precluded further analysis. Lastly, this study is open

to recall bias given that our data is based on women’s self-reported information.

Conclusion

Our study provides suggestive evidence of a reduction in prolonged hospital LOS between the

two-time points and shows that predictors of LOS may have changed over time. Advanced

maternal age, place of delivery, child’s size below average, and problems suffered during/after

delivery were significantly associated with prolonged (� 24 hours) length of hospitalization

after vaginal delivery in 2017. However, among variables that were available in 2007, only

those who sought delivery assistance from non-health professionals were significantly associ-

ated with prolonged LOS in the 2007 cohort.

Given that LOS is an important indicator of medical services use, an accurate understand-

ing of its prevalence and associated predictors are useful in assessing the efficiency of hospital

management practices and the quality of care of patients in Ghana. A future longitudinal pop-

ulation-based study that assesses the combined effect of variables found to be associated with

prolonged LOS after vaginal delivery while accounting for the influence of non-healthcare

practice is warranted. In addition, studies targeting the effectiveness of already existing govern-

ment maternal interventions are encouraged in the future to establish the extent to which they

are meeting the various maternal health needs of women of reproductive age in Ghana.
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