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ABSTRACT 

Introduction: The World Health Organization (WHO) recommends chlorhexidine 
(CHX) for cord care in regions with low hospital delivery rates and high neonatal 
mortality. Based on this, the Kenyan Ministry of Health (MOH) adopted these 

guidelines nationwide to improve child survival. However, Kiambu County may not 
meet the WHO’s criteria for CHX use, and we sought to describe and evaluate the 
outcomes of cord care practices in Kiambu County. Methods: We conducted a cross-
sectional survey and collected data through standardized interviews with mothers of 
infants attending the 6-week well-child clinic at six high-volume hospitals between 
August and September 2022. Data analysis was conducted using R version 4.2.1, 
employing both descriptive and inferential statistics, including bivariable and 
multivariable logistic regression. Results: We enrolled 434 mothers to participate in 
the study. CHX cord care uptake was 27.9% in public facilities and 100% in private 
ones. CHX resulted in a 93.3% healing rate, surgical spirit achieved 96.2%, and dry 
cord care showed a 100% healing rate. Self-application of CHX was associated with 
over four times greater likelihood of healing than healthcare-assisted application 
(adjusted odds ratio [AOR] = 4.24, 95%CI= 0.0152 – 6.19, p = 0.55). Previous CHX 
use increased healing odds (COR = 1.16, 95%CI= 0.25-4.13, p = 0.8281), though not 
statistically significant. Mothers at Kiambu Level 5 hospital, using predominantly 
CHX, had a 64% lower likelihood of positive outcomes compared to those at Thika 
Level 5, where dry cord care was common (AOR = 0.36, 95%CI= 0.12-1.01, p = 0.06). 
Surgical spirit users had 1.85 times higher odds of positive outcomes compared to CHX 
users, but this was not statistically significant (AOR=1.85, 95%CI= 0.73-5.07, p = 
0.20). Conclusion: The study found that cord care practices in Kiambu, such as CHX, 
dry cord care, and methylated spirit, showed comparable effectiveness. This suggests 
that the Ministry of Health’s nationwide guidelines for CHX use may need to be 
reconsidered, especially in regions like Kiambu, where alternative practices may be just 
as effective. A more context-specific approach, considering local health data and 
infrastructure, could enhance neonatal outcomes and optimize resource use. 
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Introduction 

 

The first month of a newborn’s life is particularly 

critical due to the high risk of mortality per day 

compared to any other period in childhood [1]. 

Although it represents only about 5% of the under-

five time span, it accounts for approximately 47% of 

all under-five deaths globally [2]. According to the 

World Health Organization (WHO), 

2.3 million children died in the first 20 days of life in 

2022 worldwide [3]. In addition, each day, 6,500 

newborns die from various health complications, 

accounting for 47% of all deaths among children 

under five years old [3]. Sub-Saharan Africa (SSA) 

has the highest neonatal mortality rate (NMR) in the 

world, with 27 deaths per 1,000 live births, 

accounting for 43% of all newborn deaths globally 

[3]. 

 

Infections are responsible for over 15% of neonatal 

deaths, with omphalitis alone contributing to 7-15% 

of this mortality [4]. This primarily results from 

unsanitary obstetric conditions during childbirth and 

harmful cord care practices in developing countries 

[4]. As a result, the WHO provides different 

recommendations to countries depending on the 

quality of obstetric care and the common cord care 

practices in place [5]. WHO recommends clean and 

dry cord care for newborns in countries with 

adequate obstetric care and lower neonatal mortality 

rates. The current WHO recommendation of 

chlorhexidine (CHX) cord care targets low-and 

middle-income countries (LMICs) with high out-of-

hospital birth rates and prevalent harmful cord care 

practices [6].  However, data tracking the effects of 

this intervention at global, national, and local levels 

remains limited. 

 

Through various public health campaigns and 

initiatives such as Linda Mama [7], combined with 

the improvement in coverage of maternity services, 

Kenya has managed to reduce the number of home 

births. According to the Kenya Demographic Health 

Survey (KDHS) of 2016, 62% of all births in the 

survey period were assisted by a skilled birth 

provider. In 2022, the KDHS revealed 89% of all 

births were attended to by a skilled birth provider and 

82.3% in a health facility [8]. While these figures 

represent national statistics, significant variations 

exist between the different counties of Kenya. 

Notably, Kiambu County reports a skilled birth 

attendance rate of 98% and a hospital delivery rate 

of 89.2%, much higher than the national average. In 

addition to this, the national NMR in 2022 stood at 

21 per 1000 live births, while Kiambu County’s 

NMR was 10.65 per 1000 live births [8]. Therefore, 

Kiambu county may not fully meet the CHX cord 

care recommendations outlined by the WHO, but 

regardless, this recommendation has been fully 

adopted and is the recommended practice 

nationwide by Kenya’s Ministry of Health (MOH).  

 

Nonetheless, this recommendation has been fully 

adopted nationwide by Kenya’s Ministry of Health 

(MOH). Since Kenya’s adoption of WHO cord care 

recommendations in 2016, the implementation of 

CHX for umbilical cord care has progressed through 

three distinct phases: preparation, planning, and 

execution. However, the impact of CHX uptake on 

neonatal morbidity and mortality in Kiambu County 

has not been systematically assessed since its 

introduction. Therefore, this study aimed to assess 

the effectiveness of chlorhexidinedigluconate 7.1% 

compared to alternative cord care practices on 

neonatal outcomes in Kiambu County, Kenya. 

 

Methods 

 

Study site 

This study was conducted in Kiambu County, which 

is part of the Nairobi Metropolis.  Kiambu County 

covers an area of 2449.2 km2 and has a population of 

just over 2.4 million, 60% of whom are urban 

dwellers [9] 

Kiambu County has 505 health facilities, among 

them 108 public, 64 faith-based, and 333 privately 

owned [10]. 

 

Study setting 

Kenya’s healthcare system is organized through a 

devolved structure established by the 2010 

Constitution [11,12]. This decentralization aims to 

bring services closer to the people, allowing for 

tailored healthcare delivery that responds to the 

specific needs of each region [11]. Kenya’s 

healthcare system is divided into national and 

county levels. The national government sets health 

policy, standards, and guidelines, while the 47 

county governments are responsible for 

implementing these policies and managing health 

services within their jurisdictions [13]. Each county 

has its own healthcare system and varies widely in 

terms of infrastructure, staffing, resources, and 

service delivery capabilities. 
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Kenya’s healthcare facilities are also categorized into 

different levels based on their infrastructure, staffing, 

and the range of services provided [14]. Kenya’s 

healthcare system is structured into five levels, each 

serving distinct roles and functions. At Level 4, 

County Referral Hospitals provide specialized 

outpatient and inpatient services, advanced surgical 

care, and intensive care, catering to more complex 

healthcare needs, including surgical deliveries. 

While Level 5 facilities, offer highly specialized 

services, advanced diagnostic and therapeutic 

interventions, and comprehensive care for complex 

health conditions, serving as referral centers for 

complicated cases from lower-level facilities. 

 

Study population 

All the mothers attending their 6-week well-child 

clinic visit within Kiambu County between 1st 

August and 30th September 2022 formed the 

sampling frame. 

 

Sampling and Sample Size 

The study focused on the six healthcare facilities in 

Kiambu County that recorded the highest number of 

deliveries. This included two Level 5 hospitals along 

with one facility from each of the other categories. 

Specifically, the selected facilities were Thika and 

Kiambu Level 5 hospitals, Kihara Level 4, 

Githunguri Level 3 public facility, Nazareth Mission 

Hospital (a faith-based organization, FBO), and 

Plainsview private maternity hospital located in 

Ruiru (Table 1 of the Supplementary Information). 

The study employed a multi-stage sampling strategy, 

utilizing purposive sampling to select hospitals and 

convenience sampling to recruit participants, similar 

to our previous study that only examined the uptake 

of CHX in public facilities [15]. This approach 

ensured proportional representation based on 

hospital delivery volumes. 

Cochrane’s formula was used, as below, to 

determine the sample size: 

 
 

 
With a 95% confidence level (Z-score = 1.96), p was 

set at 0.53, based on an Ethiopian study [16], q was 

taken as 1−p, and the margin of error (e) was 0.05. 

The calculated sample size was n = 383, which was 

adjusted by 10% to account for potential attrition, 

leading to a final sample size of n = 421. 

 

Study design 

This was a cross-sectional survey using a 

standardized interview tool. Data were collected 

from mothers attending the 6-week well-baby clinic 

at six selected high-volume public and private 

hospitals, as previously described [15]. Mothers of 

infants attending this clinic were invited to 

participate in the study. After obtaining informed 

consent, mothers were recruited in succession until 

the desired sample size was reached for each facility. 

Interviews were conducted with 434 mothers from 

various facilities to assess their use of CHX for cord 

care or alternative practices. 

 

Inclusion criteria: Mothers eligible for the study 

included those bringing infants to the 6-week well-

child clinic at the selected facilities, whose babies 

were born in Kiambu County, and who were willing 

to provide written informed consent and answer 

questions using the standardized interview tool. 

Data was collected through structured 

questionnaires administered by researchers. 

 

Exclusion Criteria: The study excluded mothers 

whose infants were older than seven weeks, those 

who had delivered in facilities outside Kiambu 

County, and individuals deemed not mentally sound 

or unable to comprehend the informed consent 

process. Additionally, mothers who did not agree to 

sign the written informed consent form were also 

excluded from participation. 

 

Data collection 

Data were collected during the months of August 

and September 2022, using a structured 

questionnaire that included relevant biodata, gender 

of the neonate, ANC attendance, and facility of 

delivery. Information on whether a mother was 

issued with CHX or a prescription to purchase it, the 

ease of use of CHX, and outcomes of use were 

captured, too. 

Questions were structured with various options to 

choose from. Research assistants used KoboToolbox 

version 2.022.16 (Harvard Humanitarian Initiative. 

Available from https://www.kobotoolbox.org) to 

collect and manage data. The surveys were available 

in both English or Kiswahili language depending on 

the respondent’s preference. 
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Data analysis 

Data analysis was conducted using R version 4.2.1 

(R Foundation for Statistical Computing, Vienna, 

Austria), employing both descriptive and inferential 

statistical methods. Descriptive statistics were 

utilized to summarize sociodemographic 

characteristics and to assess the uptake of CHX cord 

care, as well as the types of cord care selected by 

participants. The crude odds ratio (COR) was 

calculated for each independent variable in relation 

to the dependent variable. Bivariable and 

subsequently multivariable logistic regression 

analyses were performed to evaluate the crude and 

adjusted associations of each variable with the 

uptake of CHX. 

 

In our previous work, the data from private health 

facilities were excluded from the analysis as it was 

inconsequential [15]. However, in this study, we 

have included all the recruited mothers and are 

focusing on the outcomes of the cord care practices 

used in both public and private health facilities in the 

county. 

 

The criteria for variable selection in the multivariate 

model included the following: first, individual 

hospitals were excluded from the model to account 

for the observed clustering effect within institutions; 

given that this clustering effect was not incorporated 

into the analysis, the individual hospital variable was 

omitted, and instead, the classification into hospital 

levels was utilized. Second, variables with 

exceptionally wide confidence intervals were 

removed from consideration. Finally, variables with 

p-values greater than 0.2 were excluded from the 

final model [17]. 

 

Ethics approval and consent to participate 

Approval was obtained at various administrative 

levels, including county and sub-county authorities, 

before the study commenced. Ethical clearance was 

secured from the University of Nairobi/Kenyatta 

National Hospital (KNH) Ethical Review 

Committee (ERC) [P470/05/2022], County 

Government of Kiambu Department of Health 

Services, Kiambu County 

[KIAMBU/HRDU/22/09/14/RA_GITHINJI], 

and a research license obtained from the National 

Commission for Science, Technology and 

Innovation [NACOSTI/P/22/20446]. The 

participating facilities also provided permission to 

conduct the study in their facilities: 

SCMOH/GSC/RES.VOL1.1/1/2022; 

KBU/STAFF.14/XL IV/ANNEX 34; 

CGK/DHS/KL4H/2022 and 

MOH/TKA/GEN/VOL.V/800. Respondents 

provided written informed consent prior to being 

interviewed. 

 

Results 

 

Socio-demographic characteristics 

A total of 434 mothers participated in the study. 

Table 1 summarizes the social demographic 

characteristics of the sample. The majority were aged 

between 25 and 34 years (51.6%, n=224), with only 

9.9% (n=43) aged between 35 and 44 years. Most 

mothers (47.2%, n=205) had completed secondary 

school, while smaller proportions had attained 

primary school (16.1%), college (27.0%), or 

university education (9.7%). The majority of 

participants were married (77.0%, n=334). 

Employment data indicated that 47.9% (n=208) of 

mothers were not employed, with smaller 

proportions being employed or self-employed. 

 

Regarding antenatal care, 95.6% (n=415) attended 

ANC, with a median of four visits. Most mothers 

(70.1%) attended Level 5 hospitals, and the majority 

delivered in hospitals (84.6%). For CHX cord care, 

21.7% (n=94) received CHX, while 12.4% (n=54) 

reported prior use of CHX. 

 

CHX uptake per facility 

The uptake of CHX gel/solution for cord care varied 

across health facilities in the study population of 434 

mothers. Thika Level 5 Hospital had a low CHX 

usage rate, with only 4 out of 151 mothers (2.7%) 

applying it. In contrast, Kiambu Level 5 Hospital 

showed a much higher uptake, with 107 of 153 

mothers (69.9%) using CHX. At Kihara Level 4 

Hospital, the uptake was moderate, with 7 out of 49 

mothers (14.3%) using CHX. Similarly, Githunguri 

Level 3 Hospital had 7 of 28 mothers (25.0%) using 

CHX. In the private facilities, both Nazareth and 

Plainsview Hospitals had full compliance, with all 20 

mothers (100%) at Nazareth and all 33 mothers 

(100%) at Plainsview using CHX. Overall, CHX 

cord-care uptake was found to be 27.9% in public 

health facilities but 100.0% in private health 

facilities. 
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Outcomes of chlorhexidine as reported by mothers 

Figure 1 shows the healing outcomes for various 

cord care methods used by mothers. CHX was used 

by 178, resulting in 93.3% (n=166) of cases healing 

and 6.7% (n=12) not healing. Surgical spirit was 

used by the largest portion of respondents at 186 and 

had the higher success rate than CHX, with 96.2% 

(n=179) of cases healing and only 3.8% (n=7) not 

healing. Dry cord care demonstrated high 

effectiveness, with a 100% success rate (n=45), as did 

petroleum jelly and saliva, both achieving 100% 

healing rates (n=7 and n=17, respectively). In 

contrast, ash, used in a single case, resulted in non-

healing, making it the only method with a 0% 

healing rate. Overall, dry cord care, petroleum jelly, 

and saliva were the most effective methods, with all 

cases resulting in complete healing. These were 

followed by surgical spirit with a 96% healing rate 

and chlorhexidine (CHX) with 93%. 

 

Factors associated with cord care outcomes 

Table 2 displays the association between several 

maternal factors; such as CHX provision, its uptake, 

prior experience with CHX, and the use of 

alternative cord care methods, and cord care 

outcomes. The data suggest no statistically 

significant relationship between these variables and 

positive cord care outcomes. Specifically, among 

those provided with CHX, the crude odds ratio 

(cOR) for a healed outcome was 0.90 (95% CI: 0.25-

2.53, p=0.8537) compared to those not provided 

with CHX. Similarly, CHX uptake showed a cOR of 

2.24 (95% CI: 0.91-5.83, p=0.0842), and prior use of 

CHX had a cOR of 1.82 (95% CI: 0.51-5.20, 

p=0.3010), both indicating no significant impact on 

healing outcomes. Alternative cord care methods 

also showed no significant difference compared to 

CHX. 

 

Factors associated with CHX use and cord care 

outcomes 

Table 3 depicts the relationship between specific 

aspects of CHX use, such as duration and ease of 

use, and cord care outcomes, identifying two 

significant associations. Each additional day of CHX 

application reduces the likelihood of a positive 

outcome by 15% (COR = 0.85, 95% CI: 0.74–0.98, 

p=0.0260). Additionally, patients who found CHX 

use difficult were nearly 100% less likely to 

experience favourable cord care results compared to 

those who found it easy, with a COR of 0.00583 

(95% CI: 0.000303–0.0342, p=0.00000256). 

Table 3 also presents an analysis of the association 

between various CHX application variables and 

cord-care outcomes, adjusting for confounding 

factors. Among mothers who received CHX, those 

who obtained it from outside the hospital had a 

slightly higher, though not statistically significant, 

likelihood of a healed outcome compared to those 

who received it in the maternity setting (Adjusted 

OR = 1.28, 95% CI=0.00445-1.54, p = 0.1448). 

Additionally, mothers who obtained CHX from a 

pharmacy demonstrated an elevated adjusted odds 

ratio of 6.85 for a healed cord outcome, though this 

also did not reach statistical significance (AOR= 

6.85, 95% CI= 0.0227 – 24.0, p = 0.8179). Regarding 

the application of CHX, mothers who self-applied it 

were over four times more likely to experience 

healing compared to those who had a healthcare 

worker apply it though not statistically significant 

(AOR = 4.24, 95% CI= 0.0152- 6.19, p = 0.5480). 

Mothers who received CHX demonstrations in a 

pharmacy also showed a non-significant increased 

likelihood of cord healing (AOR = 3.89, 95% CI= 

0.0108 – 10.6 p = 0.5764) compared to those 

demonstrated in the maternity ward. 

 

The user experience variable proved to be 

significant: mothers who found CHX challenging to 

use had a drastically lower likelihood of a healed 

cord outcome (AOR = 0.00247, 95%CI= 0.000068 -

0.0222, p = 0.0000155) than those who found it easy 

to use. Lastly, prior CHX use was associated with a 

moderately higher adjusted odds of a healed 

outcome (AOR = 3.89, p = 0.4943) for those who 

had used CHX before compared to those without 

prior use, though this association was not 

statistically significant. 

 

Comparison of CHX use in two level 5 Health 

facilities 

The study examined cord care outcomes across two 

Level 5 hospitals and compared the effectiveness of 

Chlorhexidine (CHX) and Surgical Spirit. Thika 

Level 5 Hospital accounted for 51.05% of infants 

that had healed umbilical cords, and 27.78% of 

infants that had not healed. In contrast, Kiambu 

Level 5 Hospital accounted for 48.95% of infants 

that experienced healing, and 72.22% that did not 

heal. Infants receiving care at Kiambu L5 Hospital 

had a 64% lower likelihood of healing compared to 

those at Thika L5 Hospital (AOR = 0.36, 95% CI: 

0.12–1.01, p = 0.06), suggesting a potential 

difference in cord care effectiveness between the two 
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facilities, though the result was not statistically 

significant (Table 2, Supplementary Information). 

 

Comparison of Outcomes Between CHX Use and 

Surgical Spirit 

When comparing cord care practices, 48.12% of 

infants who received CHX had healed, while 63.16% 

had not. In contrast, among those treated with 

Surgical Spirit, 51.88% had healed, and 36.84% had 

not. Surgical Spirit use was associated with 1.85 

times higher odds of healing compared to CHX 

(Crude Odds Ratio = 1.85, 95% CI: 0.73–5.07, p = 

0.20), but this difference was not statistically 

significant. The findings indicate a non-significant 

trend favouring Surgical Spirit and Thika Level 5 

Hospital in relation to improved cord healing 

outcomes; however, the observed differences did not 

reach statistical significance (Table 3; 

Supplementary Information). 

 

Discussion 

 

The WHO recommends CHX cord care primarily 

for LMICs with high out-of-hospital birth rates and 

harmful cord care practices, which contribute to 

NMR exceeding 30 per 1,000 live births [5]. In 

Kenya,  home births and unattended deliveries have 

declined, with the KDHS reporting skilled birth 

attendance increasing from 62% in 2016 to 89% in 

2022 [8,18]. While Kiambu County may not align 

perfectly with WHO’s CHX recommendations, the 

Ministry of Health in Kenya has adopted CHX cord 

care as the standard practice nationwide. 

 

We found that, whereas CHX cord care was fully 

implemented in private health facilities, public 

health facilities had a low uptake (22.9%), favouring 

alternative cord care practices instead. However, 

despite this, dry cord care was associated with the 

highest healing outcome, followed by surgical spirit 

and then CHX. Therefore, while these facilities 

contradict the national guidelines, their methods 

have shown higher effectiveness compared to CHX 

and warrant further investigation. A total of 256 

mothers who did not employ CHX observed 

successful cord healing without sepsis when 

implementing alternative methods such as dry cord 

care, petroleum jelly, or even saliva. Out of the total 

sample size of 178 newborns whose mothers utilized 

CHX, twelve cases of sepsis were seen. Conversely, 

among the 186 infants whose mothers employed 

surgical spirit, seven instances of sepsis were 

recorded. This is similar to the findings of Sazawal 

et al. who did not find a significant difference in 

mortality between CHX and dry cord care in their 

Pemba study [19]. Our findings are also similar to 

the findings of Semrau et al. who reported no benefit 

of using CHX in East African settings, especially in 

regions where most births are conducted in health 

facilities, as in Kiambu County [20]. 

 

In our study, some mothers reported using surgical 

spirit for cord care, while 45 participants (17.6%) 

reported using the dry cord care method. These 

findings align with a previous study conducted in a 

level 3 nursery and NICU in Lahore by Andleeb et 

al in 2020 [21], but differ from a study conducted in 

Pumwani maternity hospital in Nairobi by Kinanu 

et al in 2016 (Kinanu et al. , 2016) where the dry 

method of cord care was the most commonly used, 

followed by the use of surgical spirit [22]. In the 

present study, it was observed that the healthcare 

facilities where the mothers gave birth did not have 

any supplies of chlorhexidine (CHX) and did not 

provide guidance to the mothers on its procurement. 

Consequently, the mothers had to depend on 

affordable and widely available alternatives within 

their specific context. 

 

Overall, this study found that CHX use did not 

significantly impact all the umbilical cord healing 

outcomes when lumped together. This included 

providing CHX and prior experience with CHX. 

Comparisons between CHX and alternative cord-

care methods used in this study revealed comparable 

healing outcomes, suggesting that both approaches 

were similarly effective. This contradicts the findings 

of a meta-analysis by Imdad et al. which found that 

applying CHX to the umbilical stump can 

significantly reduce incidence of umbilical cord 

infection [23]. However, an important caveat is that 

this conclusion applied to community settings as 

opposed to ours, which is facility-based. Our results 

also differ from a study in South Sudan, which 

indicated that the application of CHX gel helped 

reduce cord sepsis in conflict-affected areas, where 

most births occur at home under unsanitary 

conditions [24]. 

 

Mothers who found CHX easy to use were 

significantly more likely to have a positive healing 

outcome compared to those who did not find it easy 

to use, indicating a strong relationship between user 

experience and healing success. Additional studies 
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have indicated that mothers resorted to alternative 

products to clean dry flakes left by the dried CHX gel 

on the umbilical stump, potentially increasing 

infection risk [25]. Umbilical cords that remain dry 

are associated with a shorter time to detachment 

[26]. In a similar study conducted in Nigeria, 

delayed cord separation was perceived as an adverse 

outcome by mothers, prompting them to use 

alternative products to prevent infections. These 

mothers viewed prolonged cord attachment as a side 

effect of CHX gel and indicated reluctance to use it 

again [27]. 

 

The duration and experience of CHX use were found 

to have a statistically significant association with 

cord-care outcomes; each additional day of CHX 

application beyond one week was associated with an 

18% decrease in the likelihood of a favorable 

outcome. A probable reason for this could be 

prolonged moisture at the umbilical site, which may 

create an environment conducive to bacterial growth 

and delayed healing. These findings contrast with 

the 7-10 day application recommendation provided 

by systematic reviews [23,28]. The reduced 

likelihood of a positive outcome with prolonged 

CHX use beyond one week may be due to the 

persistence of moisture at the umbilical site, which 

can inhibit natural drying and separation. This moist 

environment could potentially disrupt the natural 

healing process, increasing the risk of bacterial 

colonization and infection. Prolonged application 

may also lead to irritation or residue build-up, 

prompting mothers to use additional products to 

clean the area, which could introduce further risk. 

 

A comparison of outcomes from two major facilities 

in this county revealed notable differences in CHX 

usage and cord-care results. Mothers attending 

Kiambu Level 5 Hospital reported a 69.9% rate of 

CHX use, yet demonstrated a 64% lower rate of 

positive cord-care outcomes compared to Thika 

Level 5 Hospital, where CHX use was only 2.7%. Of 

these facilities, KL5H adheres closely to WHO and 

Ministry of Health guidelines, while TL5H has 

adapted its practices based on the recognition that 

Kiambu County’s conditions differ significantly 

from those of the countries informing these 

guidelines. Between the two institutions, TL5H 

employing dry cord care reported more favourable 

outcomes, though the data is not statistically 

significant. The Kenya Ministry of Health’s neonatal 

cord care guidelines, recommending CHX 

application across the country, merit reconsideration 

in light of the evidence and the context-specific 

criteria outlined by the WHO. According to WHO 

recommendations, CHX is most effective in areas 

with high neonatal mortality rates, poor hygienic 

birth practices, and limited access to sterile 

environments. Applying these recommendations 

indiscriminately in counties that do not meet these 

criteria may lead to unnecessary expenses and 

potentially suboptimal outcomes, such as delayed 

cord healing from prolonged moisture caused by 

CHX application beyond one week. Implementing 

region-specific guidelines would not only align with 

WHO recommendations but also reduce financial 

burdens on mothers while ensuring that cord care 

practices are safe, culturally acceptable, and 

contextually appropriate. Kenya’s policies could 

benefit from a nuanced approach, integrating local 

epidemiological data and health infrastructure 

capacity into decision-making for neonatal cord 

care. This adaptive strategy may enhance outcomes 

while optimizing resource allocation. 

 

The odds of achieving a good outcome were 1.85 

times higher for mothers who employed surgical 

spirit compared to those who applied CHX, albeit 

not statistically significant. Several studies published 

have shown comparable efficacy between the two 

products and have reported use of methylated spirit 

to more that chlorhexidine [29,30]. These 

researchers also found CHX to have a longer 

separation time than Methylated spirit. Similar to 

our study findings, Afolaranmi et al. (2018) among 

many other studies, found methylated spirit to be the 

most used cord care product [31]. This could be a 

result of its low cost and high availability in hospital 

settings. It is an antiseptic with multiple other uses in 

infection control. Dry cord care is also finding high 

use because it is free of cost, is a WHO 

recommendation for settings with a low neonatal 

mortality rate, and is delivered under the care of 

trained medical workers since the outcomes of care 

are comparable and not inferior to those of CHX 

[19]. 

 

Given the findings of this study and the low neonatal 

mortality rates in Kiambu County, further 

investigations are recommended to assess the 

efficacy of dry cord care practices. This investigation 

should focus on understanding the comparative 

effectiveness of dry cord care against chlorhexidine 

application in reducing the incidence of neonatal 
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infections. Since the context of Kiambu County 

features predominantly facility-based deliveries and 

lower rates of neonatal mortality, it is essential to 

explore whether simpler, cost-effective interventions 

such as dry cord care can achieve similar or better 

outcomes for newborn health. Additionally, 

exploring the factors influencing mothers’ 

preferences and adherence to different cord care 

practices may provide valuable insights to enhance 

maternal and child health strategies in the region. 

 

Conclusion 

 

The findings of this study indicate that various health 

facilities in Kiambu county have varying adherence 

to the national recommended cord care practices, a 

finding that echoes our previous work [32]. Our 

findings also demonstrate that the CHX cord care 

outcomes of cord care in health facilities in Kiambu 

are not significantly different from those achieved 

with alternative methods such as dry cord care or the 

application of methylated spirit. These alternatives 

are more cost-effective and widely accessible in the 

community. This suggests that while chlorhexidine 

has been promoted for its potential benefits, its use 

may not be justified in settings where simpler and 

less expensive interventions can provide comparable 

results. Consequently, healthcare policymakers 

should consider prioritizing education on and the 

promotion of these cost-effective practices to 

optimize resource allocation and improve neonatal 

care in Kiambu County. The emphasis should be on 

ensuring that all mothers have access to effective 

cord care methods that can support the health and 

well-being of their newborns. 

 

What is already known about the topic 

• The WHO recommends chlorhexidine 

(CHX) for umbilical cord care in settings 

with high neonatal mortality and low 

hospital delivery rates to reduce infections. 

• The Kenyan Ministry of Health (MOH) 

adopted CHX nationwide, aligning with 

WHO guidelines to improve neonatal 

survival. 

• However, Kiambu County has a high rate of 

hospital deliveries, which may not fit the 

WHO criteria for CHX use, raising the need 

to evaluate local cord care practices. 

 

 

 

What this  study adds 

• Alternative cord care methods (dry cord care 

and surgical spirit) had comparable or better 

healing rates than CHX in Kiambu County, 

challenging the universal application of 

CHX guidelines. 

• Self-application of CHX showed better 

healing outcomes than healthcare-assisted 

application, suggesting the importance of 

caregiver involvement in cord care. 

• Findings suggest that a one-size-fits-all 

national CHX policy may not be optimal, 

highlighting the need for a context-specific 

approach that considers local health 

infrastructure and neonatal outcomes. 
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Table 1: The socio-demographic characteristics of the mothers recruited from both public and private 

health facilities in this study, with a breakdown of demographics from public and private facilities 

Variable Total N = 434, n (%) 

Age (years)  

15–24 167 (38.5%) 

25–34 224 (51.6%) 

35–44 43 (9.9%) 

Level of Education Attained  

Primary school 70 (16.1%) 

Secondary school 205 (47.2%) 

College 117 (27.0%) 

University 42 (9.7%) 

Marital Status  

Single 87 (20.1%) 

Married 334 (77.0%) 

Divorced or separated 10 (2.3%) 

Widowed 3 (0.7%) 

Occupation  

Unemployed 208 (47.9%) 

Employed 76 (17.5%) 

Self-employed 150 (34.6%) 

ANC attendance  

Attended ANC 415 (95.6%) 

Did not attend ANC 19 (4.4%) 

Attending Hospital Level  

Level 3 28 (18.7%) 

Level 4 102 (11.3%) 

Level 5 304 (70.1%) 

Delivery Place  

Health centre/dispensary 67 (15.4%) 

Hospital 367 (84.6%) 

Issued with CHX  

Yes 94 (21.7%) 

No 340 (78.3%) 

Given CHX Prescription (n=340)  

Yes 132 (38.8%) 

No 208 (61.2%) 

CHX bought after prescription (n=132)  



13 |Page number not for citation purposes 

Table 1: The socio-demographic characteristics of the mothers recruited from both public and private 

health facilities in this study, with a breakdown of demographics from public and private facilities 

Variable Total N = 434, n (%) 

Yes 86 (63.6%) 

No 46 (34.8%) 

Prior use of CHX  

Yes 54 (12.4%) 

No 380 (87.6%) 
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Table 2: The cord care outcomes of all the mothers in the study compared with 

variables concerning maternal choices in cord care practices 

Variables 

Cord-care 

outcome 

Healed 

Cord-care 

outcome Not 

Healed 

Crude OR 

(95% CI) 
P-value 

Provided CHX 

Yes 90 (21.74%) 4 (20.00%) Ref  

No 
324 

(78.26%) 
16 (80.00%) 

0.90 (0.25–

2.53) 
0.8537 

Uptake CHX 

Yes 
166 

(40.10%) 
12 (60.00%) Ref  

No 
248 

(59.90%) 
8 (40.00%) 

2.24 (0.91–

5.83) 
0.0842 

Prior use CHX 

Yes 50 (12.08%) 4 (20.00%) Ref  

No 
364 

(87.92%) 
16 (80.00%) 

1.82 (0.51–

5.20) 
0.301 

Cord-care used 

CHX 
166 

(40.10%) 
12 (60.00%) Ref  

Alternate 
248 

(59.90%) 
8 (40.00%) 

2.24 (0.90–

5.83) 
0.0842 
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Table 3: Association Between Chlorhexidine (CHX) Use and Cord-Care Outcomes 

Variable Cord-Care Outcome 
Crude OR 

(95% CI) 

P-

Value 

Adjusted 

OR (95% 

CI) 

P-Value 

Place Provided CHX 

Maternity 

(Ref) 

82 (49.40%) Healed, 3 

(25.00%) Not Healed 
Ref – Ref – 

Bought 

Outside 

Facility 

75 (45.18%) Healed, 8 

(66.67%) Not Healed 

0.34 (0.07–

1.23) 
0.1240 

1.28 

(0.00445–

1.54) 

0.1448 

Pharmacy 
9 (5.42%) Healed, 1 

(8.33%) Not Healed 

0.33 (0.04–

7.04) 
0.3573 

6.85 

(0.0227–

24.0) 

0.8179 

Application at Birth 

Yes (Ref) 
106 (63.86%) Healed, 5 

(41.67%) Not Healed 
Ref – – – 

No 
60 (36.14%) Healed, 7 

(58.33%) Not Healed 

2.47 (0.76–

8.68) 
0.1360 – – 

Person Applying CHX 

Healthcare 

Worker 

(Ref) 

51 (30.72%) Healed, 1 

(8.33%) Not Healed 
Ref – Ref – 

Self 
115 (69.28%) Healed, 11 

(91.67%) Not Healed 

0.20 (0.01–

1.10) 
0.1341 

4.24 

(0.0152–

6.19) 

0.5480 

CHX Use Demonstration 

Yes (Ref) 
162 (97.59%) Healed, 11 

(91.67%) Not Healed 
Ref – – – 

No 
4 (2.41%) Healed, 1 

(8.33%) Not Healed 

0.27 (0.04–

5.55) 
0.2614 – – 

CHX Use Demonstration Location 

Maternity 

(Ref) 

154 (93.90%) Healed, 10 

(83.33%) Not Healed 
Ref – Ref – 

Pharmacy 
10 (6.10%) Healed, 2 

(16.67%) Not Healed 

0.32 (0.07–

2.29) 
0.1808 

3.89 

(0.0108–

10.6) 

0.5764 

CHX Use Frequency 

Once Daily 

(OD) (Ref) 

47 (28.31%) Healed, 4 

(33.37%) Not Healed 
Ref – – – 

Twice Daily 

(BD) 

78 (46.99%) Healed, 6 

(50.00%) Not Healed 

1.11 (0.27–

4.07) 
0.8803 – – 

Three Times 

Daily (TID) 

41 (24.70%) Healed, 2 

(16.67%) Not Healed 

1.74 (0.32–

13.05) 
0.5326 – – 

CHX Use Duration 

One Week 

(Ref) 

144 (86.75%) Healed, 8 

(66.67%) Not Healed 
Ref – – – 
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Table 3: Association Between Chlorhexidine (CHX) Use and Cord-Care Outcomes 

Variable Cord-Care Outcome 
Crude OR 

(95% CI) 

P-

Value 

Adjusted 

OR (95% 

CI) 

P-Value 

Beyond One 

Week 

22 (13.35%) Healed, 4 

(33.33%) Not Healed 

0.31 (0.09–

1.22) 
0.0697 – – 

Median 

(IQR) = 7 (3 

– 7) 

 0.85 (0.74–

0.98) 
0.0260 – – 

CHX Use Experience 

Easy to Use 

(Ref) 

156 (93.98%) Healed, 1 

(8.33%) Not Healed 
Ref – Ref – 

Not Easy to 

Use 

10 (6.02%) Healed, 11 

(91.67%) Not Healed 

0.00583 

(0.000303–

0.0342) 

2.56e-

6 

0.00247 

(0.0000682–

0.022) 

0.0000155 

CHX Prior Use 

Yes (Ref) 
37 (22.29%) Healed, 3 

(25.00%) Not Healed 
Ref – – – 

No 
129 (77.71%) Healed, 9 

(75.00%) Not Healed 

1.16 (0.25–

4.13) 
0.8281 – – 
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Figure 1: Cord-care outcomes per the various cord-care interventions used by mothers. 


