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28 Abstract
29 Introduction
30 Postnatal deaths account for about one-third of maternal mortality in Low- and middle-income 

31 countries (LMICs). Nearly half occur within the first 24 hours and are preventable through 

32 continuous inpatient monitoring. This study assessed maternal mortality within the first 24 

33 postnatal hours; and the current postpartum monitoring practices, including the availability of 

34 monitoring charts and the frequency of vital sign assessments in eastern Uganda.

35

36 Methods
37 This cross-sectional study reviewed the medical records of all postpartum women admitted at 

38 Mbale Regional Referral Hospital, Eastern Uganda, between August 2022 and February 2023. 

39 A semi-structured data extraction form was used. The outcome variable was postpartum 

40 monitoring; categorized as "No" for women with no vital signs monitored and "Yes" for those 

41 with at least one vital sign monitored. Descriptive analysis was performed using Stata Version 

42 17.0, and Poisson regression was employed to explore the association between various factors 

43 and postpartum monitoring.

44

45 Results
46 Medical records of 2,717 postpartum mothers were reviewed.  The median (interquartile range) 

47 age was 25(20-30) years. A minority (34%; 910/2717) of mothers had vital sign observation 

48 charts in their medical records and very few (4%; 110/2717) had a fluid balance chart.  About 

49 24% (651/2717) of mothers had at least one vital sign recorded. Blood pressure was the most 

50 (16.8%; 456/2717) recorded vital sign followed by pulse rate (13.6%; 369/2717). Respiratory 

51 rate and temperature were the least monitored vital signs with 1.2% and 1.1% records 

52 respectively. Mothers who delivered by C-section had a 151% higher prevalence of postpartum 

53 monitoring compared to those who had a vaginal delivery (aPR: 2.51; 95% CI: 2.19–2.89).

54 Maternal mortality rate on the first postpartum day was 8.8 per 1000, with postpartum 

55 hemorrhage accounting for 61%.

56

57 Conclusion
58 Postpartum vital signs monitoring was low. LMICs need to devise means of automating the 

59 monitoring process.
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60 Introduction
61 Postpartum care guidelines are designed to promote early detection and management of 

62 common puerperal complications, consequently reducing maternal and newborn mortality and 

63 morbidity, and providing a positive postnatal experience [1]. Despite the universal presence of 

64 these guidelines, maternal mortality remains disproportionately high, with Low- and middle-

65 income countries (LMICs) accounting for 95% of global deaths from preventable conditions 

66 related to pregnancy and childbirth [2-4]. For instance, the lifetime risk of maternal death in 

67 sub-Saharan Africa is 1 in 40, compared to 1 in 16,000 in Australia or 1 in 65,000 in Belarus 

68 [4]. Inadequate postpartum care is a key contributor to this mortality. In sub-Saharan Africa, 

69 about one-third of maternal deaths occur during postpartum, with rates as high as 60% in some 

70 countries [5].

71

72 Approximately 50% of the postnatal maternal deaths occur within the first 24 hours, with 

73 postpartum hemorrhage (PPH) being the leading cause, followed by embolic events and 

74 hypertensive disorders such as eclampsia [6]. To address this, World Health Organization 

75 (WHO) postpartum care guidelines recommend continuous in-patient monitoring for the first 

76 24 hours postpartum for; vaginal bleeding, uterine tone, fundal height, temperature, blood 

77 pressure, heart rate (pulse), and urine output [1]. These parameters aid early detection of 

78 postpartum complications. Recording and interpreting them was eased by developing 

79 standardized tools, and indices like the Early Obstetric Warning Score (EOWS), Obstetric 

80 Shock Index (OSI), and Fluid Balance Chart [7-11]. Using these tools significantly improves 

81 detection of postpartum complications like PPH [8, 9, 12, 13]. Though continuous monitoring 

82 of postpartum mothers is efficacious, its implementation in LMICs is questionable. Most 

83 LMICs experience a shortage of healthcare workforce and monitoring devices among other 

84 challenges, which may hinder them from providing the recommended postnatal care package 

85 [14-16].  Given these challenges, there is a need to assess the current postnatal monitoring 

86 practices in LMICs and their alignment with established guidelines. 

87

88 In this study, we assessed for 1) the availability of vital sign monitoring charts and fluid balance 

89 charts at the postnatal ward of a tertiary health facility in eastern Uganda; 2) the frequency of 

90 monitoring of vital signs among postpartum women in the first 24 hours post-delivery; 3) the 

91 causes of maternal death in first 24 hours postpartum. The national guidelines in Uganda 

92 recommend vital signs monitoring every 30 minutes in the first 2 hours postpartum, and 6-
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93 hourly for the following 24 hours. They also recommends hourly monitoring for bleeding for 

94 the first 6 hours [17]. 

95
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96 Methods

97 Study Design

98 This was a cross-sectional study. Medical records of all postpartum women admitted at 

99 postnatal ward at Mbale Regional Referral Hospital (Mbale RRH) from August 2022 to 

100 February 2023 were reviewed. 

101 Study area

102 The study was conducted at Mbale Regional Referral Hospital, which is located at the Centre 

103 of Mbale city, Elgon zone in eastern Uganda.  It is a tertiary care and the highest-level referral 

104 facility in the region offering both general and specialized healthcare services in out-patient 

105 and inpatient departments. Mbale RRH is a government/ public hospital with a 450-bed 

106 capacity, 360 staff, and a catchment area of 16 districts with a population of 4.6 million. Over 

107 12,000 deliveries are conducted annually [18].  The hospital uses hand-written, paper-based 

108 medical records to store patient data.

109 Study population  

110 All postpartum mothers who were admitted to the postnatal ward at Mbale RRH. 

111 Sample size calculation

112 We reviewed medical records of all post-partum mothers admitted at Mbale RRH in 6 months 

113 from August 2022 to February 2023.  Charts of 2,717 mothers were reviewed. We choose 6 

114 months to extract a sufficient and representative sample of cases within the hospital’s routine 

115 operations. 

116 Inclusion criteria 

117 The study included medical records of all postpartum mothers admitted at Mbale RRH from 

118 August 2022 to February 2023.

119 Exclusion criteria

120 Medical records with evidence of lost records such as plucked-off paper.
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121 Sampling criteria 

122 All medical records of postpartum mothers admitted to the postnatal ward from August 2022 

123 to February 2023 were included.

124 Data collection tool

125 We developed a data extraction form based on the postnatal monitoring recommended by the 

126 Uganda postpartum care guidelines [17]. The form had three sections; the first section recorded 

127 the mother's biodata, mode of delivery and outcome of delivery; the second section assessed 

128 the presence of vital sign observation and fluid balance charts, and frequency of monitoring for 

129 vitals as per the guidelines: respiratory rate, temperature, blood pressure, pulse rate, oxygen 

130 saturation, urine output and blood loss. The last section recorded the maternal outcomes at 24 

131 hours. The data extraction form was validated using a sample of 24 mothers' medical records 

132 to ensure completeness.  The form was uploaded in an electronic data collection tool: KoBo 

133 Toolbox which is an open-source software developed by the Harvard Humanitarian Initiative 

134 with support from United Nations agencies, CISCO, and partners to support data management 

135 by researchers and humanitarian organizations (https://www.kobotoolbox.org/).

136 Primary outcome

137 The outcome variable was postpartum monitoring, denoted as a “Yes” if a mother had at least 

138 one vital sign at least once monitored and as a “No” if no vital sign was monitored.

139 Data collection methods

140 Data were extracted by 8 research assistants over two weeks. They were briefed on the study 

141 protocol. They were also pre-trained on using the electronic questionnaire and were tested for 

142 uniformity in data collection. A pilot test was conducted on 50 records to ensure consistency 

143 before actual data collection started. Data were reviewed to ensure complete filling. 

144 Data analysis

145 The dataset was cleaned in Stata Version 17.0. Descriptive statistics were used to summarize 

146 study population characteristics and clinical outcomes. Continuous variables were summarized 

147 using mean and standard deviation (SD), while categorical variables were summarized using 

148 frequencies and percentages (%). Graphical representation was done using R. Bivariate and 
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149 Multivariate analyses were conducted using a generalized linear model for the Poisson family 

150 with a log link to assess the strength of association using prevalence ratios between selected 

151 factors and postpartum monitoring. Variables included in the multivariable model were based 

152 on clinical plausibility. Factors with a p-value less than 0.05 at multivariable regression 

153 analysis were considered significant.

154 Ethical considerations

155 This study was conducted according to the Declaration of Helsinki and the principles of Good 

156 Clinical Practice and Human Subject Protection. We also sought permission from the hospital, 

157 maternity and postnatal ward in-charges, and the records offices of Mbale Regional Referral 

158 Hospital to access the participants’ charts. Patient-specific identifiers like Name and hospital 

159 ID were not captured.

160 Ethical approval was sought and obtained from the Research Ethics Committees (REC) of 

161 Mbale Regional Referral Hospital No. MRRH-2023-300. Written informed consent was 

162 obtained from all subjects or participants and the consent form was approved by Mbale 

163 Regional Referral Hospital Research and Ethics Committee (REC), MRRH 2023-300.

164
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165 Results

166 Maternal demographics and clinical outcomes
167 Overall, medical records of 2,717 postpartum mothers were extracted. The median age of the 

168 mothers was 25 years, with an interquartile range of 20-30 years. Of the mothers, 19% 

169 (503/2717) were referred from lower-level facilities. Regarding the delivery method, 66% 

170 (1797/2717) of mothers had delivered vaginally, while 34% (920/2717) had had a caesarean 

171 section. Over 97% (2642/2717) of births had been live births, with 3% (75/2717) being 

172 stillbirths. The outcome variable was postpartum monitoring; 24% (651/2717) of mothers had 

173 at least one vital sign recorded Table 1. These are summarised in Table 1. 

174 Table 1: Characteristics and clinical outcomes of postpartum mothers at Mbale 
175 Regional Referral Hospital, Eastern Uganda.

 

Postpartum monitoring: At least one 

vital sign was recorded at least once.  

 No Yes Total

 N=2066 (76%) N=651 (24%) N=2717

Age    

     <20 368 (18%) 104 (16.0%) 472 (17.4%)

     20-29 1172 (56.7%) 370 (56.8%) 1542 (56.8%)

     30-39 488 (23.6%) 162 (24.9%) 650 (23.9%)

     40+ 38 (1.8%) 15 (2.3%) 53 (2.0%)

Religion    

     Christian 1118 (54.1%) 320 (49.2%) 1438 (52.9%)

     Moslem 555 (26.9%) 164 (25.2%) 719 (26.5%)

     Not recorded 378 (18.3%) 163 (25.0%) 541 (19.9%)

     Others 15 (0.7%) 4 (0.6%) 19 (0.7%)

Parity

     Primiparas 804 (38.9%) 245 (37.6%) 1049 (38.6%)

     Para 2 to 4 972 (47.0%) 306 (47.0%) 1278 (47.0%)

     Grand Parus 267 (12.9%) 96 (14.7%) 363 (13.4%)

     Great grand Parus 23 (1.1%) 4 (0.6%) 27 (1.0%)

Referral status    
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     No 1760 (85.3%) 445 (69.0%) 2205 (81.4%)

     Yes 303 (14.7%) 200 (31.0%) 503 (18.6%)

Mode of delivery    

     Vaginal 1529 (74.0%) 268 (41.2%) 1797 (66.1%)

     C-section 537 (26.0%) 383 (58.8%) 920 (33.9%)

Foetal outcome    

     Fresh Stillbirth 16 (0.8%) 23 (3.5%) 39 (1.4%)

     Live birth 2025 (98.0%) 617 (94.8%) 2642 (97.2%)

     Macerated Stillbirth 25 (1.2%) 11 (1.7%) 36 (1.3%)

Vital sign observation chart 

availability    

     No 1461 (70.7%) 346 (53.1%) 1807 (66.5%)

     Yes 605 (29.3%) 305 (46.9%) 910 (33.5%)

Fluid balance chart availability    

     No 2034 (98.5%) 573 (88.0%) 2607 (96.0%)

     Yes 32 (1.5%) 78 (12.0%) 110 (4.0%)

Mother's Outcome after 24 

hours    

     Died 6 (0.3%) 18 (2.8%) 24 (0.9%)

     Run away 8 (0.4%) 2 (0.3%) 10 (0.4%)

     improved (Discharged) 2052 (99.3%) 631 (96.9%) 2683 (98.7%)

176

177 Availability of Vital sign observation chart 
178 A minority (34%; 910/2717) of mothers had vital sign observation charts in their medical 

179 records, of these, only 9.3% (92/910) had been used/filled (Table 1).

180 Availability of Fluid balance chart

181 Very few (4%; 110/2717) mothers had a fluid balance chart in their records, of these, over 47% 

182 (60/110) had been used/filled (Table 1).

183  Frequency of monitoring for the different vital signs
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184 About 24% (651/2717) of mothers had at least one vital sign recorded (Table 1).  Blood pressure 

185 was the most (16.8%; 456/2717) recorded vital sign followed by pulse rate (13.6%; 369/2717). 

186 Respiratory rate and temperature were the least monitored vital signs with 1.2% and 1.1% 

187 records respectively (Table 2) (Fig 1) (Fig 2).

188 Table 2: Frequency of Vital signs monitoring in the first 24 hours postpartum at Mbale 
189 Regional Referral Hospital, Eastern Uganda.

Parameter Number of times the parameter was recorded
 Not Monitored Once Twice Thrice or more
Pulse rate 2348 (86.4%) 259 (9.5%) 41 (1.5%) 69 (2.5%)

Blood pressure 2261 (83.2%) 313 (11.5%) 57 (2.1%) 86 (3.2%)

Respiratory rate 2685 (98.8%) 18 (0.7%) 7 (0.3%) 7 (0.3%)

Oxygen saturation (SpO2) 2560 (94.2%) 78 (2.9%) 35 (1.3%) 44 (1.6%)

Body temperature 2688 (98.9%) 13 (0.5%) 8 (0.3%) 8 (0.3%)

Urine output 2658 (97.8%) 37 (1.4%) 16 (0.6%) 6 (0.2%)

Bleeding 2403 (88.4%) 293 (10.8%) 15 (0.6%) 6 (0.2%)

190

191 Fig 1 Show the frequencies of vital sign monitoring in the first 24 hours postpartum at 
192 Mbale Regional Referral Hospital, Eastern Uganda.

193

194

195 Fig 2 Shows the frequencies of vital sign monitoring in the first 24 hours postpartum at 
196 Mbale Regional Referral Hospital, Eastern Uganda.

197

198 Maternal mortality
199 Postnatal maternal mortality rate on the first postpartum day was 8.8 per 1000.

200 Causes of maternal mortality
201 Causes of maternal death were recorded in 18 of the 24 deaths. They included Postpartum 

202 Hemorrhage and its complications 61% (11/18); Puerperal sepsis 11% (2/11); Pre-eclampsia 

203 11% (2/11); Antepartum Hemorrhage 6% (1/11); Electrolyte imbalance 6% (1/11); cardiac 

204 arrest 6% (1/11). Summarized in Fig 3.

205
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206

207 Fig 3 Shows the frequencies of vital sign monitoring in the first 24 hours postpartum at 
208 Mbale Regional Referral Hospital, Eastern Uganda.

209

210 Factors associated with postpartum monitoring in the first 24 

211 hours
212 Mothers who delivered by C-section had a 151% higher prevalence of being monitored in the 

213 first 24 hours postpartum compared to those who had a vaginal delivery (aPR: 2.51; 95% CI: 

214 2.19–2.89). Availability of vital sign observation charts was associated with a 64% higher 

215 prevalence of vital signs monitoring (aPR: 1.64; 95% CI: 1.44–1.87). Availability of fluid 

216 balance chart was associated with a 54% higher prevalence of postpartum monitoring (aPR: 

217 1.54; 95% CI: 1.29–1.83). Mothers referred from other facilities had a 63% higher prevalence 

218 of postpartum monitoring (aPR: 1.63; 95% CI: 1.42–1.87). Mothers with a fresh stillbirth (FSB) 

219 had a 51% higher prevalence of postpartum monitoring compared to those with a live birth 

220 (aPR: 1.51; 95% CI: 1.05–2.16). Summarized in table 3.

221

222 Table 3 Factors associated with Vital signs monitoring among postpartum mothers in 
223 the first 24 hours at Mbale Regional Referral Hospital, Eastern Uganda.

Variable cPR [95% CI] P-value aPR [95% CI] P-

value

Mode of Delivery

Vaginal 1 1 1

C-section 1.03[0.87-1.18] <0.001 2.51[2.19-2.89] <0.001

Outcome of Delivery

Live birth 1 1

FSB 0.93[0.51-1.34] <0.001 1.51[1.05-2.16] 0.026

MSB 0.27[-0.33-0.86] 0.38 1.41[0.86-2.32] 0.179

Vital Signs Observation chart 

availability

No 1 1

Yes 0.56[0.41-0.71] <0.001 1.64[1.44-1.87] <0.001
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Fluid Balance chart 

availability

No 1 1

Yes 1.17[0.93-1.41] <0.001 1.54[1.29-1.83] <0.001

Referral Status

No 1 1

Yes 0.68[0.51-0.84] <0.001 1.63[1.42-1.87] <0.001

224

225 Discussion
226 Our study shows gaps in the continuous monitoring of vital signs among postpartum mothers 

227 at Mbale Regional Referral Hospital. Despite established guidelines recommending up to 6 

228 times as; monitoring for evidence of bleeding by inspecting the vulva half hourly for 2 hours, 

229 then 6-hourly for 24 hours; checking fundal height half hourly for two hours, and 6 hourly for 

230 24 hours; observing and measuring vital signs including blood pressure, pulse, respiration rate 

231 and level of consciousness (half hourly for 2 hours, then every 6 hours for 24 hours) within the 

232 first 24 hours postpartum[19] to detect complications early, our findings indicate that only 24% 

233 of mothers had at least one recorded vital sign. This low rate of monitoring and documentation 

234 raises concerns about the quality of postnatal care and the ability of healthcare workers to 

235 promptly detect and manage postpartum complications.

236 Similar challenges in postpartum monitoring have been reported in other studies conducted in 

237 low-resource settings. For instance, Mugyenyi et al. (2021) assessed vital sign monitoring in a 

238 Ugandan regional referral hospital and found that the frequency of postpartum assessments was 

239 significantly lower than national and WHO recommendations, corroborating our findings[20]. 

240 Likewise, Kruk et al. (2016) analyzed maternal care functions in five African countries and 

241 found that basic maternal care, including vital sign monitoring, was often inconsistent, 

242 highlighting systemic challenges in postnatal care[14]. Beňová et al. (2023) also reported that 

243 inadequate postpartum monitoring is a major barrier to implementing effective maternal health 

244 interventions in sub-Saharan Africa[21]. This low rate of monitoring could be associated to 

245 multiple factors ranging from systemic shortages like low staffing, lack of equipment, low 

246 motivation and inadequate training of health workers, lack of stringent accountability and 

247 supervision for the health workers on duty and many more systemic factors that need to be 

248 investigated further to guide solutions and changes in the health sector to address this challenge.
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249 Blood pressure (16.8%) and pulse rate (13.6%) were the most frequently recorded vital signs, 

250 while respiratory rate (1.2%) and temperature (1.1%) were the least monitored. These results 

251 align with those from other studies who observed that blood pressure was more commonly 

252 recorded due to its role in detecting hypertensive disorders, while other vital signs were 

253 frequently overlooked[22]. In contrast, Ibáñez-Lorente et al. (2021) found that in settings where 

254 a maternal early warning system was implemented, postpartum vital signs were monitored 

255 more consistently, leading to better maternal outcomes[7]. These findings suggest that 

256 structured monitoring protocols and digital tracking systems could improve adherence to 

257 postpartum surveillance guidelines.

258

259 Maternal mortality in the first 24 hours postpartum in our study was 8.8 per 1,000, with 

260 postpartum hemorrhage (PPH) accounting for 61% of the deaths. This finding is consistent 

261 with global trends, as WHO and Dol et al. (2022) identify PPH as the leading cause of maternal 

262 mortality worldwide, particularly within the first 24 hours postpartum [6]. However, studies 

263 from high-income settings report much lower postpartum mortality rates, attributed to timely 

264 interventions facilitated by continuous monitoring and digital alert systems [13]. The low rate 

265 of vital sign monitoring in our study suggests that many cases of hemorrhage, sepsis, and 

266 hypertensive disorders may not have been detected early enough for timely intervention.

267 Another key finding was that mothers who delivered by cesarean section (C-section) had a 

268 151% higher prevalence of postpartum monitoring compared to those who had a vaginal 

269 delivery. This aligns with Agaba et al. (2024), who reported that postoperative patients receive 

270 closer monitoring due to the perceived risk of surgical complications [23]. However, this 

271 disparity suggests a need to strengthen routine monitoring for all postpartum women, regardless 

272 of delivery mode, as complications such as PPH and hypertensive disorders also occur after 

273 vaginal deliveries.

274

275 A major barrier to effective postpartum monitoring in our setting is the limited availability of 

276 structured monitoring tools. Only 34% of mothers had a vital sign observation chart, and just 

277 4% had a fluid balance chart documented. This challenge has been widely reported in LMICs, 

278 where resource constraints and paper-based systems hinder systematic monitoring [7, 9]. 

279 Studies suggest that adopting digital solutions, such as electronic medical records with 

280 automated alerts, could improve adherence to monitoring protocols and enhance early detection 

281 of complications [9]. Additionally, structured training programs for healthcare workers on the 
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282 use of Early Obstetric Warning Scores (EOWS) and Obstetric Shock Index (OSI) have been 

283 shown to improve early detection and management of postpartum complications [9, 13].

284

285 Conclusion and Recommendations
286 Postpartum vital sign monitoring a crucial part of maternal care is still low in facilities, 

287 particularly among women who deliver vaginally. Strengthening adherence to WHO and 

288 national postpartum care guidelines is crucial. Interventions such as digital monitoring systems, 

289 staff training on postpartum surveillance, and increased availability of monitoring tools could 

290 improve maternal outcomes. Additionally, increasing the availability and utilization of vital 

291 sign observation charts and integrating digital tracking tools could help bridge the gap in 

292 postpartum care.

293 More studies should explore the feasibility of automated postpartum monitoring systems in 

294 low-resource settings, as well as the impact of healthcare worker training on maternal early 

295 warning systems in improving maternal outcomes.
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