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Background Premature births and low birth-weight (LBW) are significant con-
tributors to neonatal mortality, particularly in Bangladesh. Kangaroo Mother
Care (KMC) has emerged as a proven, safe, and cost-effective intervention to
save lives. Nevertheless, the coronavirus disease 2019 (COVID-19) pandemic
disrupted health care services, including KMC, and its specific impact on KMC
utilisation in Bangladesh remains unknown. Thus, our objective was to evalu-
ate the impact of COVID-19 on KMC utilisation in Bangladesh.

Methods We conducted a secondary analysis of data, collected from 46 health
care facilities in Bangladesh, utilising the District Health Information Systems
2 (DHIS2), spanning from January 2019 to August 2023. Our data set encom-
passed health care facilities with KMC data points available for at least two
months between January 2018 and January 2019. We segmented our analysis to
encompass distinct time periods, including pre-COVID-19, lockdown phases,
and post-COVID-19. We employed descriptive statistics of KMC utilisation.
We performed a segmented regression with a Poisson distribution which was
adjusted for autocorrelation and seasonality.

Results Our study revealed a significant 20% reduction in KMC utilisation
during the initial COVID-19 lockdown (incidence rate ratio (IRR) 0.80; 95%
confidence interval (CI)=0.76-0.84) in comparison to the pre-COVID-19 pe-
riod. However, the ‘between lockdown’ phase saw a 5% increase in KMC pro-
vision (IRR 1.05; 95% CI=1.01-1.08). Notably, KMC utilisation during the sec-
ond lockdown resembled pre-pandemic levels, surpassing the initial lockdown
period (IRR 0.99; 95% CI=0.93-1.06). As we transitioned into post-COVID-19
period, KMC utilisation increased by 8% in comparison to the pre-COVID-19
era (IRR 1.08; 95% CI=1.01-1.16). However, when we considered different fa-
cility types, District Hospitals (DH) mirrored the overall trend, whereas Med-
ical College Hospitals (MCH) and Upazila Health Complexes (UHC) facili-
ties exhibited distinctive patterns. Likewise, when assessing divisions, Dhaka,
Khulna, and Rajshahi exhibited counter trends to the overall results.

Conclusions Our study shed light on the profound impact of the COVID-19
pandemic on KMC utilisation, the adaptive responses of health care systems,
and the subsequent resilience displayed. District Hospitals played a pivotal
role in this rebound. It is essential to recognise that facilities in different divi-
sions were disproportionately affected by the challenges brought forth by the

: COVID-19 pandemic.
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Premature delivery is an immense global concern that results in neonates born with low birth weight (LBW)
(birth weight less than 2500 g) [1]. Annually, over 15 million neonates are born preterm (<37 completed
weeks of gestation) [2] and an estimated 20.5 million neonates are born with LBW worldwide [3]. These vul-
nerable neonates account for global neonatal deaths with approximately 17% of all deaths under five-years
of age group [4]. In Bangladesh, the preterm birth rate is 19% and the LBW rate is 28%, which accounts for
around 11% of all neonatal deaths [1,3,5]. Approximately two-thirds (66%) of preterm neonates die within
the first 72 hours of admission [6]. Among those who survive, there are high risks of impaired neurodevel-
opment and learning disabilities, and other long-term complications [7-10].

A safe, effective, and affordable intervention method known as ‘Kangaroo Mother Care’ (KMC) can prevent
these complications and avert preventable deaths [11,12]. Kangaroo Mother Care is defined as early, pro-
longed, and continuous skin-to-skin contact between the mother or any person and her preterm or LBW
newborn, and exclusive breastfeeding or breastmilk feeding [13]. In 2016 a Cochrane review reported on
21 randomised controlled trials (3042 infants) that compared KMC with conventional neonatal care in
health facilities and showed that KMC reduced mortality by 40% (relative risk (RR)=0.60; 95% CI=0.39—
0.92), nosocomial infections by 55% (RR=0.45; 95% CI1=0.27-0.76) and hypothermia by 64% (RR=0.34;
95% CI=0.17-0.67) [14]. It was also reported that KMC increased weight, length, and head circumference,
breastfeeding, mother satisfaction with the method of infant care and maternal-infant attachment, and im-
proved child development [14].

The COVID-19 pandemic has brought about significant changes in various aspects of health care. Specifi-
cally, it has raised concerns about KMC and breastfeeding practices for mother-newborn pairs [15]. Global
recommendations for mother-newborn care during the pandemic are also in conflict, notably with relation
to KMC and skin-to-skin contact [15]. However, The American Academy of Pediatrics, the UK Royal Col-
lege of Obstetricians and Gynecologists, and the World Health Organization (WHO) suggest that women
who have COVID-19 should be supported to stay with their newborns and breastfeed, if medically possi-
ble, while taking the proper infection control precautions [15-17]. For LMICs, there are not many precise
guidelines [15-18].

In 2013, the Government of Bangladesh made a commitment to introduce and expand KMC in health care
facilities, with the continuation of care at home [19]. In pursuit of its goal to eliminate preventable child
deaths by 2035, the government reaffirmed this commitment in the ‘Child Survival Call to Action: A Prom-
ise Renewed’ [19]. Furthermore, in 2016, KMC was designated as a high-priority intervention for newborn
health within the implementation plan of the 4th Health, Population, and Nutrition Sector Programme un-
der the Ministry of Health and Family Welfare [19]. Since the inception of KMC services at health care facil-
ities in 2016, there has been a gradual increase in both the number of facilities offering KMC and the actual
provision of KMC services [19]. However, the COVID-19 pandemic disrupted the entire health care system,
including KMC practices within these facilities. Given that KMC is primarily delivered within health care
settings, the challenges brought about by the COVID-19 pandemic in Bangladesh have likely had a signif-
icant impact on KMC utilisation.

To the best of our knowledge, no prior research has examined the specific effects of COVID-19 on KMC
practices in Bangladesh. This study was conducted to assess the impact of COVID-19 on KMC utilisation
in Bangladesh.

METHODS

District Health Information Systems 2 (DHIS2) are recommended by the WHO for managing health in-
formation in places with few resources. Since 1994, DHIS2 has evolved and is currently used to manage
health information in 67 countries [20-23]. DHIS2 has been implemented as a routine data source for col-
lecting, validating, analysing, and presenting aggregate statistical data relevant to integrated health informa-
tion management activities [24]. This routine data source captures several health-related indicators. District
Health Information Systems 2 is a prominent Health Management Information Systems (HMIS) platform
in Low- and Middle-Income Countries (LMICs). In 2009, Bangladesh’s HMIS implemented the DHIS2 to
capture real-time information regarding the use of health services [25]. This covers a majority of public fa-
cilities and a limited number of private facilities. We utilised the data extracted from DHIS2 for conducting
secondary data analysis. Data was collected on a monthly basis from various public health care facilities in
Bangladesh'’s eight divisions: Dhaka, Chattogram, Barishal, Khulna, Rajshahi, Rangpur, Mymensingh, and
Sylhet. These facilities include the Medical College Hospital (MCH), District Hospital (DH), and Upazila
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(sub-district) Health Complex (UHC). For this analysis, we extracted data from all the health facilities that
have provisioned to report KMC in DHIS2 from January 2018 to August 2023. However, we examined the
monthly number of babies receiving KMC as reported by the respective health care facilities. We only includ-
ed facilities that had KMC data points available for at least two months between January 2018 and January
2019. This selection criterion was applied to ensure a cohort of facilities with sufficient and consistent KMC
services were included in our analysis. With these inclusion criteria, we included 46 health facilities with 56

months of data from January 2019
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Figure 1. Temporal slices according to coronavirus disease 2019 (COVID-19) response. We reported descriptive statistics,

which include mean, standard de-
viation (SD), median, and interquartile range (IQR). We conducted a monthly trend analysis to visually
represent the variations in the number of babies receiving KMC from the health facilities, followed by the
corresponding predicted values for those months. We applied segmented regression, a statistical meth-
od that is frequently employed in interrupted time series (ITS) study. Interrupted time series can be used
when we have data about an outcome over time and we want to understand how and if the outcome has
changed after an intervention, a policy, or a programme at one specific point in time. By employing the
segmented regression, we aimed to capture any changes in the level of KMC occurrences associated with
specific periods, such as lockdowns. Segmented regression has been used in many studies to estimate the
effect of an intervention on an outcome of interest [26-29]. In addition to that in our data set, the number
of KMC variable that is count data, follows Poisson distribution. The application of segmented regression
with a Poisson distribution can be performed for analysing count data. The segmented regression model
was adjusted to account for autocorrelation and stationarity in order to ensure the accuracy and reliability
of our findings. In order to adjust autocorrelation when estimating standard errors, heteroscedasticity and
autocorrelation consistent (HAC) standard errors were considered [30]. The seasonality component has
been fitted with Fourier series, which are linear combinations of the sine and cosine functions [31]. We
reported IRR with corresponding 95% CI from segmented regression for each division and facility type.
We reported IRR for first lockdown, between lockdown, second lockdown and after COVID-19 period
compared to the reference period that was pre-COVID-19 period. We conducted the analysis using the
statistical software package STATA 17.0 MP version (Stata Corp (2017) Stata Statistical Software: Release
15. College Station, TX: StataCorp LLC.).

RESULTS

The distribution of monthly KMC by different phases of COVID-19 based on lockdown periods is present-
ed in Figure 2. During pre-COVID-19 period, the median number of KMC per month was 143 (IQR=51).
During the first lockdown period the median number of KMC per month decreased substantially to 89
(IQR=74). In-between the first and second lockdown, the median number of KMC was higher (173, IQR=16)
than the first lockdown. This number again reduced during second lockdown (126, IQR=33) and post
COVID-19 the number rose up to highest (185, IQR=48).

Table 1 describes the mean and standard deviation as well as median and IQR of monthly KMC by facility
type and divisions of Bangladesh by different phases of COVID-19 considering lockdowns. The KMC up-
take in Medical College Hospitals is significantly lower than District Hospitals and Upazila Health Complex-
es. District level hospitals had the highest KMC uptake with monthly average 104 with standard deviation
37.5. The district level hospitals had 88 KMCs per month before COVID-19 which reduced to 68 (SD=+26)
during first lockdown. With interim fluctuation between lockdowns the average number of KMC for Dis-
trict Hospitals increased to 124.5 (SD==+28). The highest number of KMC uptakes was observed in Chat-
togram (mean=060, SD=+24) followed by Sylhet (mean=33, SD=+14). Barishal, Mymenshing and Rajsha-
hi had lowest uptakes with monthly average of three. At Chattogram, the average KMC before COVID-19
was 36.6 (SD=+8.0), which was increased to 78 (SD==x18.5). However, the number reduced significantly
during lockdown periods.
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Figure 2. Distribution of number of total Kangaroo Mother Care (KMC) by coronavirus disease 2019 (COVID-19) lockdown.

Figure 3 presents the fitted segmented regression using Poisson link for monthly trend of KMC across dif-
ferent phases of COVID-19 based on lockdown periods. After adjusting for the seasonality and autocorrela-
tion the incidence rate ratio was 0.8 compared to pre-COVID period with 95% CI=0.76—0.84. After first
lockdown and before second lockdown the IRR was 1.05 with 95% CI=1.01-1.08. There was no signifi-
cant change in the IRR during second lockdown. After COVID-19 the number of KMC was 1.08 times was
higher compared to pre-COVID period with (95% CI=1.01-1.16). Table 2 presents the details of the IRR
and 95% CI associated with Figure 3.

First lockdown: March - July 2020; second lockdown: February - July 2021
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Figure 3. Segmented regression using interrupted time series of number of Kangaroo Mother Care (KMC).
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Table 1. Descriptive statistics of Kangaroo Mother Care (KMC) utilisation by facility type and divisions of Bangladesh by different phases of coronavirus disease 2019 (COVID-19)

Pre COVID period First lockdown Between lockdowns Second lockdown After COVID period

Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median

(SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR)
Type of facility
MCH 13.5 4.0) 14.0 (5.0 7.0 (5.3) 5.0 (2.0) 11.0 3.3) 11.0 (5.0) 6.7 (3.0) 7.0 (5.0) 10.5 (5.3) 10.0 (6.0) 10.6 (5.0 10.0 (7.0)
DH 88.3(18.2) 88.5 (26.0) 68.4 (25.9) 69.0 (47.0) 118.79.2) 118.5 (10.0) 84.5 (15.3) 83.5 (31.0) 124.5 (28.0) 117.0 (35.0) 105.5 (30.5) 104.0(37.5)
UHC 34.9 (13.0) 37.5 (20.0) 21.8(11.9) 18 (16.0) 42.0 (4.6) 43.5 (7.0) 34.5 (5.6) 35.0 (7.0) 56.2 (8.2) 58.0 (12.0) 44.0 (15.1) 45.0 23.0)
Division
Barishal 3424 3.02.0 2014 2.0 2.0) 1.8 (1.1 1.0 2.0 1.7(1.2) 1.0 2.0 10.7 (7.0) 9.0 (5.0) 6.9 (6.6) 5.0 (7.0)
Chattogram 36.6 (8.6) 38.5(12.0) 374 (15.0) 41.0 (23.0) 76.0 (7.0) 77.0 (8.0) 47.2 (5.0) 49.0 (10.0) 77.6 (18.5) 74.0 (26.0) 60.4 (23.7) 57.0 (35.5)
Dhaka 19.6 (5.7) 20.0 (6.0) 114 (7.3) 10.0 (14.0) 18.3 (3.3) 18.0 (6.0) 10.8 (2.6) 10.0 (5.5) 14.5 (5.5) 14.0 (6.0) 15.5 (6.0) 15.5 (8.0)
Khulna 36.9 (5.4) 37.5(8.0) 24.8 (6.6) 26.0 (12.0) 29.8 (64 28.5(5.0) 24.0 (8.6) 25.0 (18.0) 26.5 (5.5) 25.0 9.0) 29.0 (7.6) 30.0 9.0)
Mymensingh 3.5(1.8) 3.02.0) 2.62.1 2.02.0) 7.7 (4.7) 6.0 (5.0) 8.3 (1.8) 8.5(2.0) 12.2(3.5) 12.0 (5.0 8.5 (4.9) 8.0 (8.0)
Rajshahi 7.8(9.2) 6.0 (5.0) 0.0 (0.0) 0.0 (0.0) 2014 2.0 2.0) 33 (1.5 3.0 (3.0 4.6 (2.2) 4.0 (3.0 52(5.3) 4.0 (3.0
Rangpur 47 (3.8 3.0 (5.0 1.25(0.5) 1.0 (0.5) 52(3.2) 5.5(6.0) 6.7 (2.3) 5.5 (4.0) 8.0 (3.6) 8.0 (4.0) 6.2(3.8) 6.0 (6.0)
Sylhet 26.6 (10.3) 24.0 (13.0) 19.2 (14.5) 14.0 (23.0) 32.5(8.2) 34.5 (14.0) 245 (9.1 25.0 (14.0) 38.0 (9.5) 38.0(12.0) 314 (11.7) 32.5(15.0)

DH - District Hospital, IQR — interquartile range, MCH — Medical College Hospital, SD — standard deviation, UHC — Upazila Health Complex

Table 2. Results from the segmented regression using interrupted time series of number of Kangaroo Mother Care (KMC)

Pre COVID period First lockdown Between lockdowns Second lockdown After COVID period
IRR IRR P-value IRR P-value IRR P-value IRR P-value
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Bangladesh Ref 0.80 (0.76-0.84) 0.000 1.05 (1.01-1.08) 0.004 0.99 (0.93-1.06) 0.817 1.08 (1.01-1.16) 0.045 §
Type of facility 2
MCH Ref 0.69 (0.59-0.80) 0.000 0.92 (0.83-1.02) 0.12 0.87 (0.74-1.03) 0.115 0.92 (0.74-1.14) 0.441 ‘;?
DH Ref 0.89 (0.82-0.96) 0.003 1.19 (1.11-1.27) 0.000 1.13 (0.99-1.30) 0.064 1.21 (1.03-1.42) 0.018 %—
UHC Ref 0.61 (0.49-0.77) 0.000 0.77 (0.67-0.87) 0.000 0.69 (0.48-0.99) 0.047 0.74 (0.53-1.04) 0.082 %3‘3
Division :g
Barishal Ref 0.29 (0.12-0.7) 0.006 0.37 (0.04-3.6) 0.395 0.24 (0.02-3.21) 0.278 1.33 (0.01-188.63) 0911 g’
Chattogram Ref 1.10 (1.02-1.18) 0.014 1.7 (1.6-1.81) 0.000 1.36 (1.2-1.54) 0.000 1.54 (1.3-1.82) 0.000 :_?
Dhaka Ref 0.64 (0.56-0.72) 0.000 0.72 (0.66-0.77) 0.000 0.55 (0.46-0.66) 0.000 0.43 (0.36-0.52) 0.000 é
Khulna Ref 0.77 (0.72-0.83) 0.000 0.86 (0.8-0.93) 0.000 0.85 (0.73-0.98) 0.023 0.91 (0.78-1.07) 0.256 E
Mymensingh Ref 1.28 (1.06-1.55) 0.011 3.09 (2.69-3.56) 0.000 4.55(3.99-5.18) 0.000 749 (6.31-8.88) 0.000 ;T
Rajshahi Ref 0.00 (0.00-0.00) 0.000 0.03 (0.01-0.06) 0.000 0.14 (0.07-0.28) 0.000 0.05 (0.01-0.23) 0.000 §'
Rangpur Ref 0.22 (0.15-0.33) 0.000 1.21 (0.97-1.51) 0.096 1.37 (0.75-2.5) 0.308 1.73 (0.91-3.27) 0.093 i
Sylhet Ref 0.79 (0.72-0.88) 0.000 0.75 (0.71-0.79) 0.000 0.70 (0.62-0.79) 0.000 0.64 (0.56-0.72) 0.000 ;:1)
CI - confidence interval, DH — District Hospital, IRR — incidence rate ratio, MCH — Medical College Hospital, UHC — Upazila Health Complex §
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Number of babies recieved KMC

Number of babies recieved KMC

Figure 4 presents the fitted segmented regression using Poisson link for monthly trend of KMC across dif-
ferent phases of COVID-19 based of lockdown periods by three types of facility. During first lockdown the
number of KMC reduced significantly in all types of facilities (Figure 4, panels A—C). The IRR was 0.69
(95% CI1=0.59-0.8), 0.89 (95% C1=0.82-0.96) and 0.61 (95% CI=0.49-0.77) for Medical College Hospital,
District Hospital and Upazila Health Complex respectively. Between lockdown the change of KMC utilisa-
tion was not significant at Medical College Hospital but the number increased at district (IRR=1.19; 95%
CI=1.11-1.27) and decreased at Upazila level health facilities (IRR=0.77; 95% CI=0.67-0.87) compared
to pre-COVID-19 period. After COVID-19 period the District Hospitals’ KMC utilisation increased 1.21
times with 95% =1.03-1.42. Table 2 presents the details of the IRR and 95% Cl associated with Figure 4.
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Figure 4. Segmented regression using interrupted time series of number of Kangaroo Mother Care (KMC) by type of facility. Panel A.
Medical College Hospital. Panel B. District Hospital. Panel C. Upazila Health Complex.

Figure 5 presents the fitted segmented regression using Poisson link for monthly trend of KMC across dif-
ferent phases of COVID-19 based on lockdown periods by eight divisions in Bangladesh. During first lock-
down, all divisions had reduced KMC utilisation except Chattogram (IRR=1.1; 95% CI=1.02-1.18) and
Mymensingh (IRR=1.28; 95% CI=1.06-1.55). In Mymensingh the IRR increased significantly at all phases
of COVID-19 compared to pre-COVID-19. During the post-COVID-19 period the IRR was 7.49 with 95%
CI=6.31-8.88. At Dhaka the KMC utilisation reduced significantly during post-COVID-19 period with
IRR=043; 95% CI=0.36-0.52. Table 2 presents the details of the IRR and 95% CI associated with Figure
5, panels A—H.

DISCUSSION

Our analyses reveal the impact of COVID-19 on KMC service utilisation in public health facilities in Ban-
gladesh through an interrupted time series analysis, shedding light on the pandemic’s shock, health care
system responses, and resilience.
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Figure 5. Segmented regression using interrupted time series of number of Kangaroo Mother Care (KMC) by eight divisions of Bangla-
desh. Panel A. Barishal. Panel B. Chattogram. Panel C. Dhaka. Panel D. Khulna. Panel E. Mymensingh. Panel F. Rajshahi. Panel G.
Rangpur. Panel H. Sylhet.

In the pre-COVID-19 period (14 months), the study facilities provided an average of 137 KMC instanc-
es per month. During the subsequent first lockdown scenario (five months), KMC provision dwindled to
an average of 97 instances per month, a clear reflection of the pandemic’s disruptive influence. This study
identified an upward trend in KMC utilisation during the pre-COVID-19 period, but with the onset of the
COVID-19 pandemic and subsequent lockdown measures, KMC coverage experienced a significant decline.
Specifically, our research indicates a 20% reduction in KMC utilisation during the first lockdown compared
to the pre-COVID-19 timeframe. These findings are consistent with prior studies that have documented
the initial effects of the COVID-19 pandemic on essential health care services [32-39]. A systematic review
yielded a similar pattern, indicating a decrease of approximately one-third in health care utilisation during
the pandemic [40]. A scoping review on one hundred and seventy studies also reported that the COVID-19
pandemic negatively affected the inpatient and outpatient health services utilisation in worldwide [39]. The
scoping review highlighted potential explanations, as mentioned by the authors, which encompassed re-
duced health facility operating hours due to national lockdowns and curfews, limited availability of human
resources within health care facilities, and reluctance among individuals to seek care owing to concerns
about contracting the virus [39]. During the lockdown, certain pregnant women who wished to have fa-
cility-based births encountered obstacles primarily related to transportation restrictions [41,42]. Addition-
ally, others experienced difficulties in accessing health care facilities [32]. As a result of these challenges,
the rates of facility-based births decreased, and there was a noticeable decline in the utilisation of KMC. A
study conducted in Bangladesh highlighted that in many facilities, outdoor health care services were effec-
tively halted, and hospitals actively discouraged patient visits unless they were deemed absolutely essential,
as a preventive measure to curb the spread of the virus [43]. Furthermore, a subgroup of women who had
given birth at a health care facility may have opted for early discharge as a precautionary measure to reduce
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the risk of COVID-19 infection [44]. This choice led to a decrease in hospital stays and a corresponding de-
cline in the utilisation of KMC.

However, as the health care facilities navigated the challenging landscape of COVID-19 and its associated
lockdowns, during the ‘Between Lockdown’ scenario (six months), a spontaneous increase in KMC provision
to an average of 172 instances per month was noted. Notably, KMC utilisation during the second lockdown
(six months), while still lower than the pre-pandemic levels, exceeded the initial lockdown period, indicat-
ing a learned response from previous experiences. During the ‘Between Lockdown’ scenario KMC utilisation
increases significantly by 5% and during the second lockdown only 1% reduction was observed compare to
the pre-COVID-19 timeframe. This shift can be attributed to reduced apprehension among pregnant wom-
en and mothers regarding COVID-19 [43], as well as the fact that all health care services were fully opera-
tional [43], and transportation restrictions were relatively less stringent than during the initial lockdown.
Possible reason for the positive response by the health care facility might be due to the measures taken by
the Government of Bangladesh (GoB) like diagnosis of suspected cases, quarantine of doubted people and
isolation of infected patients, local or regional lockdown, increasing public awareness, financial packages
for doctors, nurses and health workers and social distancing to combat the COVID- 19 [45]. Additionally,
the GoB implemented various initiatives to boost KMC utilisation, which encompassed online training pro-
grammes for health care professionals and rigorous monitoring measures.

As the study transitioned into the post-COVID-19 period (25 months), KMC utilisation rebounded, with
the facilities providing an average of 185 KMC instances per month. This recovery showcases the health
care system’s remarkable resilience in adapting to and ultimately overcoming the disruption posed by the
COVID-19 pandemic. In the post-COVID-19 period, there was a notable 8% increase in KMC utilisation
compared to the pre-COVID-19 timeframe. This can be attributed to reduced fear among pregnant women
and mothers concerning COVID-19, resulting in a return to more normalised health care-seeking behaviour
[43]. The absence of transportation restrictions and the prompt treatment of emergency patients played a
crucial role [43]. Furthermore, the Government of Bangladesh (GoB) continued to facilitate online training
for health care professionals, further contributing to the rise in KMC utilisation.

The impact of the COVID-19 pandemic on KMC utilisation was widespread, affecting various facility types
and divisions. When considering different facility types, the situation at DH mirrored the overall trend, but
MCH and UHC facilities showed a different pattern. Following the COVID-19 period, the average month-
ly KMC utilisation in MCH facilities was lower than the pre-COVID-19 period. It is important to note that
this discrepancy may be attributed to the limited number of MCH facilities included in this study. In terms
of divisions, Dhaka, Khulna, and Rajshahi exhibited a contrary trend to the overall results, with the average
monthly KMC utilisation post-COVID-19 being lower than the pre-COVID-19 period. Again, this divergence
may be influenced by the small number of facilities from these divisions included in the study. Therefore,
further research is recommended to delve deeper into the variations among facility types and divisions.

Strengths and limitations

Our study stands as the initial exploration in Bangladesh to assess the impact of COVID-19 on KMC utili-
sation. Utilising 58 months of data, we were able to observe the shock, response, and subsequent resilience.
However, our study does hold certain limitations. To maintain a consistent and adequate data set, a mini-
mum criterion was set for facility inclusion, resulting in the analysis encompassing only 46 health facilities
across Bangladesh. Consequently, cautious interpretation is warranted, especially concerning division and
facility-specific results. Moreover, private health facility and NGO hospitals or clinics rarely report to DHIS2,
hence it lacks generalisability. Additionally, the absence of diverse independent variables and qualitative
data restricts a comprehensive understanding of recipient characteristics, KMC quality, subjective experi-
ences, and health care providers’ responses. Lastly, due to the study’s design limitations, the study was not
able to report the underlying reasons for the response of health care systems.

CONCLUSIONS

Our analysis demonstrates the impact of COVID-19 on KMC utilisation. The significant drop in KMC in-
stances during the initial lockdown period indicates the immediate impact of the pandemic on essential
maternal and child health care services. Nevertheless, the subsequent phases demonstrated the health care
system’s adaptive response, showcasing learning and adaptation, notably evidenced by increased KMC up-
take observed during the periods between lockdowns. In conclusion, Bangladesh exhibited resilience in
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combating the challenges posed by COVID-19, subsequently rebounding and revitalising KMC utilisation
back on track. Further research endeavours are imperative to delve into the underlying causes derived from
lessons learned during lockdown periods. Understanding these insights will fortify strategies aimed at ef-
fectively combating potential future pandemics.

Ethics statement: This study constitutes a secondary analysis of routine healthcare data, rendering ethical certifica-
tion inapplicable for this research.

Data availability: The availability of the data set analysed for the current study is dependent on the current data pol-
icy of icddr,b.

R Funding: This research study was funded by the Department of Foreign Affairs, Trade and Development (DFATD),
N through Advancing Sexual and Reproduction Health and Rights (AdSEARCH), Grant number: SGDE-EDRMS-#9926532,

Purchase Order 7428855, Project P007358. icddr,b is also grateful to the Government of Bangladesh and Canada for
providing core/unrestricted support.

PAPERS

Authorship contributions: Abu Bakkar Siddique developed the original draft of the manuscript as first author with
support from Abu Sayeed, Anindita Saha, Aniqa Tasnim Hossain, Ema Akter. Ahmed Ehsanur Rahman provided guid-
ance and feedback to Abu Bakkar Siddique at every stage as senior author. Abu Bakkar Siddique, Ahmed Ehsanur Rah-
man, Anindita Saha and Abu Sayeed conducted the data analysis. Abu Bakkar Siddique, Abu Sayeed, Anindita Saha,
Ema Akter, Aniga Tasnim Hossain, Md Hafizur Rahman, Ashiquzzaman, Anisuddin Ahmed, Syed Moshfiqur Rahman,
Shams El Arifeen interpreted the analysis, reviewed the first draft and provided inputs. Abu Bakkar Siddique, with sup-
port from Abu Sayeed, incorporated the feedback from all the authors. All authors read and approved the manuscript.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

1 Blencowe H, Krasevec J, De Onis M, Black RE, An X, Stevens GA, et al. National, regional, and worldwide estimates of low
birthweight in 2015, with trends from 2000: a systematic analysis. Lancet Glob Health. 2019;7:e849-60. Medline:31103470
doi:10.1016/52214-109X(18)30565-5

2 World Health Organization. Preterm birth 2022. Available: https:/www.who.int/news-room/fact-sheets/detail/preterm-
birth. Accessed: 28 October 2023.

3 Chawanpaiboon S, Vogel JP, Moller A-B, Lumbiganon P, Petzold M, Hogan D, et al. Global, regional, and national estimates
of levels of preterm birth in 2014: a systematic review and modelling analysis. Lancet Glob Health. 2019;7:e37-46. Med-
line:30389451 doi:10.1016/52214-109X(18)30451-0

4 Perin J, Mulick A, Yeung D, Villavicencio F, Lopez G, Strong KL, et al. Global, regional, and national causes of under-5
mortality in 2000-19: an updated systematic analysis with implications for the Sustainable Development Goals. Lancet
Child Adolesc Health. 2022;6:106-15. Medline:34800370 doi:10.1016/52352-4642(21)00311-4

5 Rahman AE, Hossain AT, Siddique AB, Jabeen S, Chisti MJ, Dockrell DH, et al. Child mortality in Bangladesh—why,
when, where and how? A national survey-based analysis. ] Glob Health. 2021;11:04052. Medline:34552721 doi:10.7189/
jogh.11.04052

6 Egesa WI, Odong RJ, Kalubi P, Yamile EAO, Atwine D, Turyasiima M, et al. Preterm neonatal mortality and its determi-
nants at a tertiary hospital in western uganda: a prospective cohort study. Pediatric Health Med Ther. 2020;11:409. Med-
line:33117056 doi:10.2147/PHMT.S266675

7 Lucas A, Morley R, Cole T, Gore S, Davis J, Bamford M, et al. Early diet in preterm babies and developmental status in in-
fancy. Arch Dis Child. 1989;64:1570-8. Medline:2690739 doi:10.1136/adc.64.11.1570

8 Sharma PK, Sankar MJ, Sapra S, Saxena R, Karthikeyan CV, Deorari A, et al. Growth and neurosensory outcomes of
preterm very low birth weight infants at 18 months of corrected age. Indian J Pediatr. 2011;78:1485-90. Medline:21769525
doi:10.1007/s12098-011-0442-9

9 Samra HA, McGrath JM, Wehbe M. An integrated review of developmental outcomes and late-preterm birth. J Obstet Gy-
necol Neonatal Nurs. 2011;40:399-411. Medline:21771069 doi:10.1111/5.1552-6909.2011.01270.x

10 Nash A, Dunn M, Asztalos E, Corey M, Mulvihill-Jory B, O’Connor DL. Pattern of growth of very low birth weight preterm
infants, assessed using the WHO Growth Standards, is associated with neurodevelopment. Appl Physiol Nutr Metab.
2011;36:562-9. Medline:21854163 doi:10.1139/h11-059

11 Lawn JE, Mwansa-Kambafwile J, Horta BL, Barros FC, Cousens S. ‘Kangaroo mother care’ to prevent neonatal deaths
due to preterm birth complications. Int J Epidemiol. 2010;39 Suppl 1:i144-54. Medline:20348117 doi:10.1093/ije/dyq031

12 Tran HT, Mannava P, Murray JC, Nguyen PTT, Anh TH, Pham TQN, et al. Early essential newborn care is associated with
reduced adverse neonatal outcomes in a tertiary hospital in Da Nang, Viet Nam: a pre-post-intervention study. EClini-
calMedicine. 2019;6:51-8. Medline:31193626 doi:10.1016/j.eclinm.2018.12.002

13 Nyqvist KH, Anderson G, Bergman N, Cattaneo A, Charpak N, Davanzo R, et al. Towards universal Kangaroo Mother
Care: recommendations and report from the First European conference and Seventh International Workshop on Kangaroo
Mother Care. Acta Paediatr. 2010;99:820—-6. Medline:20219044 doi:10.1111/j.1651-2227.2010.01787.x

REFERENCES

www.jogh.org e doi: 10.7189/jogh.14.05014 9 2024 « VoOL. 14 « 05014


https://pubmed.ncbi.nlm.nih.gov/31103470
https://doi.org/10.1016/S2214-109X(18)30565-5
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://pubmed.ncbi.nlm.nih.gov/30389451
https://pubmed.ncbi.nlm.nih.gov/30389451
https://doi.org/10.1016/S2214-109X(18)30451-0
https://pubmed.ncbi.nlm.nih.gov/34800370
https://doi.org/10.1016/S2352-4642(21)00311-4
https://pubmed.ncbi.nlm.nih.gov/34552721
https://doi.org/10.7189/jogh.11.04052
https://doi.org/10.7189/jogh.11.04052
https://pubmed.ncbi.nlm.nih.gov/33117056
https://pubmed.ncbi.nlm.nih.gov/33117056
https://doi.org/10.2147/PHMT.S266675
https://pubmed.ncbi.nlm.nih.gov/2690739
https://doi.org/10.1136/adc.64.11.1570
https://pubmed.ncbi.nlm.nih.gov/21769525
https://doi.org/10.1007/s12098-011-0442-9
https://pubmed.ncbi.nlm.nih.gov/21771069
https://doi.org/10.1111/j.1552-6909.2011.01270.x
https://pubmed.ncbi.nlm.nih.gov/21854163
https://doi.org/10.1139/h11-059
https://pubmed.ncbi.nlm.nih.gov/20348117
https://doi.org/10.1093/ije/dyq031
https://pubmed.ncbi.nlm.nih.gov/31193626
https://doi.org/10.1016/j.eclinm.2018.12.002
https://pubmed.ncbi.nlm.nih.gov/20219044
https://doi.org/10.1111/j.1651-2227.2010.01787.x

Siddique et al.

wn
53]
Q
Z
53]
a4
[sa]
(S
[sa]
a4

14 Conde-Agudelo A, Belizan JM, Diaz-Rossello J. Cochrane Review: Kangaroo mother care to reduce morbidity and mortal-
ity in low birthweight infants. Evid Based Child Health. 2012;7:760-876. doi:10.1002/ebch.1837

15 Minckas N, Medvedev MM, Adejuyigbe EA, Brotherton H, Chellani H, Estifanos AS, et al. Preterm care during the
COVID-19 pandemic: A comparative risk analysis of neonatal deaths averted by kangaroo mother care versus mortality
due to SARS-CoV-2 infection. EClinicalMedicine. 2021;33:100733. Medline:33748724 doi:10.1016/j.eclinm.2021.100733

16 World Health Organization. Clinical management of severe acute respiratory infection (SARD) when COVID-19 disease is
suspected: interim guidance, 13 March 2020. 2020.

17 Royal College of Obstetricians & Gynaecologists. Coronavirus (COVID-19) infection in pregnancy: Information for health-
care professionals. Version 11. 2020;4.

18 Yeo KT, Oei JL, De Luca D, Schmolzer GM, Guaran R, Palasanthiran P, et al. Review of guidelines and recommendations
from 17 countries highlights the challenges that clinicians face caring for neonates born to mothers with COVID-19. Acta
Paediatr. 2020;109:2192-207. Medline:32716579 doi:10.1111/apa.15495

19 Ehtesham Kabir A, Afroze S, Amin Z, Biswas A, Lipi SA, Khan M, et al. Implementation research on kangaroo mother care,
Bangladesh. Bull World Health Organ. 2022;100:10. Medline:35017753 doi:10.2471/BLT.20.284158

20 Dehnavieh R, Haghdoost A, Khosravi A, Hoseinabadi F, Rahimi H, Poursheikhali A, et al. The District Health Information
System (DHIS2): A literature review and meta-synthesis of its strengths and operational challenges based on the experi-
ences of 11 countries. Health Inf Manag. 2019;48:62-75. Medline:29898604 doi:10.1177/1833358318777713

21 GargR, Garg A. District health information system (DHIS2) software in India. Adv Comp Sci Inform Technol. 2015;2:39-42.

22 Raeisi AR, Saghaeiannejad S, Karimi S, Ehteshami A, Kasaei M. District health information system assessment: a case study
in Iran. Acta Inform Med. 2013;21:30. Medline:23572859 doi:10.5455/aim.2012.21.30-35

23 Seitio-Kgokgwe O, Mashalla Y, Seloilwe E, Chida N. Utilization of the District Health Information Software (DHIS) in Bo-
tswana: from paper to electronic based system. In: Cunningham P, Cunningham M, editors. IST-Africa 2016 Conference
Proceedings; 2016, 11-13 May 2016, Durban, South Africa. p. 1-10.

24 Manoj S, Wijekoon A, Dharmawardhana M, Wijesuriya D, Rodrigo S, Hewapathirana R, et al. Implementation of dis-
trict health information software 2 (DHIS2) in Sri Lanka. Sri Lanka Journal of Bio-Medical Informatics. 2013;3:109-14.
doi:10.4038/sljbmi.v3i4.5431

25 Begum T, Khan SM, Adamou B, Ferdous J, Parvez MM, Islam MS, et al. Perceptions and experiences with district health
information system software to collect and utilize health data in Bangladesh: a qualitative exploratory study. BMC Health
Serv Res. 2020;20:465. Medline:32456706 doi:10.1186/s12913-020-05322-2

26 Mihretu A, Fekadu W, Alemu AA, Amare B, Assefa D, Misganaw E, et al. Impact of the COVID-19 pandemic on mental
health care and people with mental health conditions in Ethiopia: the MASC mixed-methods study. Int ] Ment Health Syst.
2023;17:47. Medline:38057791 doi:10.1186/513033-023-00612-8

27 Freire MP, de Assis DB, Tavares Bd, Brito VOC, Marinho I, Lapchik M, et al. Impact of COVID-19 on healthcare-associat-
ed infections: Antimicrobial consumption does not follow antimicrobial resistance. Clinics (Sao Paulo). 2023;78:100231.
Medline:37348255 doi:10.1016/j.clinsp.2023.100231

28 Hategeka C, Carter SE, Chenge FM, Katanga EN, Lurton G, Mayaka SM-N, et al. Impact of the COVID-19 pandemic and
response on the utilisation of health services in public facilities during the first wave in Kinshasa, the Democratic Repub-
lic of the Congo. BMJ Glob Health. 2021;6:€005955. Medline:34315776 doi:10.1136/bmjgh-2021-005955

29 Masina HV, Lin I, Chien L-Y. The Impact of the COVID-19 Pandemic on Tuberculosis Case Notification and Treatment
Outcomes in Eswatini. Int J Public Health. 2022;67:1605225. Medline:36387290 doi:10.3389/ijph.2022.1605225

30 Albanese A, French M, Gossett DR. Request and fulfillment of postpartum tubal ligation in patients after high-risk preg-
nancy. Contraception. 2017;95:234-8. Medline:27570140 doi:10.1016/j.contraception.2016.08.009

31 Bramness JG, Walby FA, Morken G, Roislien J. Analyzing seasonal variations in suicide with Fourier Poisson time-se-
ries regression: a registry-based study from Norway, 1969-2007. Am ] Epidemiol. 2015;182:244-54. Medline:26081677
doi:10.1093/aje/kwv064

32 Kassie A, Wale A, Yismaw W. Impact of coronavirus Diseases-2019 (COVID-19) on utilization and outcome of reproduc-
tive, maternal, and newborn health services at governmental health facilities in South West Ethiopia, 2020: comparative
cross-sectional study. Int ] Womens Health. 2021;13:479-88. Medline:34040456 doi:10.2147/1JWH.S309096

33 Riley T, Sully E, Ahmed Z, Biddlecom A. Estimates of the potential impact of the COVID-19 pandemic on sexual and re-
productive health in low-and middle-income countries. Int Perspect Sex Reprod Health. 2020;46:73—6. Medline:32343244
doi:10.1363/46€9020

34 Kc A, Gurung R, Kinney MV, Sunny AK, Moinuddin M, Basnet O, et al. Effect of the COVID-19 pandemic response on
intrapartum care, stillbirth, and neonatal mortality outcomes in Nepal: a prospective observational study. Lancet Glob
Health. 2020;8:e1273-81. Medline:32791117 doi:10.1016/52214-109X(20)30345-4

35 Goyal M, Singh P, Singh K, Shekhar S, Agrawal N, Misra S. The effect of the COVID-19 pandemic on maternal health due to
delay in seeking health care: experience from a tertiary center. Int ] Gynaecol Obstet. 2021;152:231-5. Medline:33128794
doi:10.1002/ijgo0.13457

36 Roberton T, Carter ED, Chou VB, Stegmuller AR, Jackson BD, Tam Y, et al. Early estimates of the indirect effects of the
COVID-19 pandemic on maternal and child mortality in low-income and middle-income countries: a modelling study.
Lancet Glob Health. 2020;8:¢901-8. Medline:32405459 doi:10.1016/S2214-109X(20)30229-1

37 Saso A, Skirrow H, Kampmann B. Impact of COVID-19 on immunization services for maternal and infant vaccines: results
of a survey conducted by imprint — the immunising pregnant women and infants network. Vaccines (Basel). 2020;8:556.
Medline:32972015 doi:10.3390/vaccines8030556

2024 « VoOL. 14 « 05014 10 www.jogh.org e doi: 10.7189/jogh.14.05014


https://doi.org/10.1002/ebch.1837
https://pubmed.ncbi.nlm.nih.gov/33748724
https://doi.org/10.1016/j.eclinm.2021.100733
https://pubmed.ncbi.nlm.nih.gov/32716579
https://doi.org/10.1111/apa.15495
https://pubmed.ncbi.nlm.nih.gov/35017753
https://doi.org/10.2471/BLT.20.284158
https://pubmed.ncbi.nlm.nih.gov/29898604
https://doi.org/10.1177/1833358318777713
https://pubmed.ncbi.nlm.nih.gov/23572859
https://doi.org/10.5455/aim.2012.21.30-35
https://doi.org/10.4038/sljbmi.v3i4.5431
https://pubmed.ncbi.nlm.nih.gov/32456706
https://doi.org/10.1186/s12913-020-05322-2
https://pubmed.ncbi.nlm.nih.gov/38057791
https://doi.org/10.1186/s13033-023-00612-8
https://pubmed.ncbi.nlm.nih.gov/37348255
https://pubmed.ncbi.nlm.nih.gov/37348255
https://doi.org/10.1016/j.clinsp.2023.100231
https://pubmed.ncbi.nlm.nih.gov/34315776
https://doi.org/10.1136/bmjgh-2021-005955
https://pubmed.ncbi.nlm.nih.gov/36387290
https://doi.org/10.3389/ijph.2022.1605225
https://pubmed.ncbi.nlm.nih.gov/27570140
https://doi.org/10.1016/j.contraception.2016.08.009
https://pubmed.ncbi.nlm.nih.gov/26081677
https://doi.org/10.1093/aje/kwv064
https://pubmed.ncbi.nlm.nih.gov/34040456
https://doi.org/10.2147/IJWH.S309096
https://pubmed.ncbi.nlm.nih.gov/32343244
https://doi.org/10.1363/46e9020
https://pubmed.ncbi.nlm.nih.gov/32791117
https://doi.org/10.1016/S2214-109X(20)30345-4
https://pubmed.ncbi.nlm.nih.gov/33128794
https://doi.org/10.1002/ijgo.13457
https://pubmed.ncbi.nlm.nih.gov/32405459
https://doi.org/10.1016/S2214-109X(20)30229-1
https://pubmed.ncbi.nlm.nih.gov/32972015
https://pubmed.ncbi.nlm.nih.gov/32972015
https://doi.org/10.3390/vaccines8030556

COVID-19 and Kangaroo Mother Care service utilisation in Bangladesh

38 Wanyana D, Wong R, Hakizimana D. Rapid assessment on the utilization of maternal and child health services during
COVID-19 in Rwanda. Public Health Action. 2021;11:12-21. Medline:33777716 doi:10.5588/pha.20.0057

39 Roy CM, Bollman EB, Carson LM, Northrop AJ, Jackson EF, Moresky RT. Assessing the indirect effects of COVID-19
on healthcare delivery, utilization and health outcomes: a scoping review. Eur J Public Health. 2021;31:634-40. Med-
line:33755130 doi:10.1093/eurpub/ckab047

40 Moynihan R, Sanders S, Michaleff ZA, Scott AM, Clark J, To EJ, et al. Impact of COVID-19 pandemic on utilisation of health-
care services: a systematic review. BMJ Open. 2021;11:e045343. Medline:33727273 doi:10.1136/bmjopen-2020-045343

41 Cochran AL, McDonald NC, Prunkl L, Vinella-Brusher E, Wang J, Oluyede L, et al. Transportation barriers to care among
frequent health care users during the COVID pandemic. BMC Public Health. 2022;22:1783. Medline:36127650 doi:10.1186/
512889-022-14149-x

42 Liu W, Yang Q, Xu Z-e, Hu Y, Wang Y, Liu Z, et al. Impact of the COVID-19 pandemic on neonatal admissions in a tertiary
children’s hospital in southwest China: An interrupted time-series study. PLoS One. 2022;17:¢0262202. Medline:35025931
doi:10.1371/journal.pone.0262202

43 Parveen S, Nahar N, Mahbub MS, Morshed KAM, Miah ASM]J. Impact of COVID-19 on essential health services in Ban-
gladesh: A rapid assessment. Journal of Integrative Medicine and Public Health. 2022;1:49.

44 Kostenzer J, Hoffmann J, von Rosenstiel-Pulver C, Walsh A, Zimmermann LJ, Mader S. Neonatal care during the COVID-19
pandemic-a global survey of parents’ experiences regarding infant and family-centred developmental care. EClinicalMed-
icine. 2021;39:101056. Medline:34401688 doi:10.1016/j.eclinm.2021.101056

45 Islam MT, Talukder AK, Siddiqui N, Islam T. Tackling the Covid-19 Pandemic: The Bangladesh Perspective. Journal of
Public Health Research. 2020;9:1794. Medline:33117758 doi:10.4081/jphr.2020.1794

REFERENCES

PAPERS

www.jogh.org e doi: 10.7189/jogh.14.05014 11 2024 « VoOL. 14 « 05014


https://pubmed.ncbi.nlm.nih.gov/33777716
https://doi.org/10.5588/pha.20.0057
https://pubmed.ncbi.nlm.nih.gov/33755130
https://pubmed.ncbi.nlm.nih.gov/33755130
https://doi.org/10.1093/eurpub/ckab047
https://pubmed.ncbi.nlm.nih.gov/33727273
https://doi.org/10.1136/bmjopen-2020-045343
https://pubmed.ncbi.nlm.nih.gov/36127650
https://doi.org/10.1186/s12889-022-14149-x
https://doi.org/10.1186/s12889-022-14149-x
https://pubmed.ncbi.nlm.nih.gov/35025931
https://doi.org/10.1371/journal.pone.0262202
https://pubmed.ncbi.nlm.nih.gov/34401688
https://doi.org/10.1016/j.eclinm.2021.101056
https://pubmed.ncbi.nlm.nih.gov/33117758
https://doi.org/10.4081/jphr.2020.1794

	_Hlk166743113

