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Abstract

Background: Diarrhoea is one of the leading causes of death among children under 5 years old in the Democratic
Republic of the Congo (DRC). Despite positive effects on prognosis, there is limited literature about the healthcare-
seeking behaviours of children with diarrhoea, especially in the DRC. This study used the Andersen Behavioural Model,
a theoretical framework, which was commonly adopted to study healthcare utilisation, to investigate and predict
factors associated with the use of healthcare to treat diarrhoea in the DRC.

Methods: Data collected from 2626 under-five children with diarrhoea in the last 2 weeks from the Multiple Indica-
tors Cluster Survey conducted by the National Institute of Statistics in 2017-2018, in collaboration with the United
Nations Children’s Fund were used in this study. Both direct and indirect relationships among four latent variables:
predisposing traits, enabling resources access, health needs, and health services use were measured using the struc-
tural equation modelling to test the Andersen behavioural model. The confirmatory Factor Analysis model was also
modified based on the DRC context to explore this further.

Results: The modified model had the goodness of fit index (GFI) of 0.972, comparative fit index (CFl) of 0.953 and
RMSEA of 0.043 (95% Cl: 0. 040, 0.047). Health needs (especially diarrhoea) had the largest positive direct effect on
healthcare utilisation (standardized regression coefficient [3]=0.135, P<0.001), followed by “enabling resources”
(B=0.051, P =0.015). Health needs also emerged as a mediator for the positive effect of predisposing on utilisation
(indirect effect, =0.014; P =0.009).

Conclusion: Access to improved water and improved sanitation, as well as socioeconomic factors like household
wealth, were significantly associated with health-seeking behaviours for diarrhoea treatment in the DRC. Besides,
caregivers who own higher levels of educational attainments were more inclined to have positive health services uses
during the treatments. Efforts are needed to enhance the oral rehydration therapy coupled with educating caregivers
on its appropriate use.
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Background

Sub-Saharan Africa has made essential progress in
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remains high at 84.8 deaths per 1000 live births, far from
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achieving the Sustainable Development Goal (SDG) 3.2
which aims to reduce under-five mortality to 25 deaths
per 1000 live births [2, 3]. The DRC is one of the larg-
est, but most vulnerable [4] and poorest countries [5] in
Sub-Saharan Africa (SSA). It has over 50% of the African
continent’s water reserves while only 52% of the popu-
lation has access to an improved water source and 29%
has improved sanitation facilities with sustained efforts
in rural areas [6]. Through 2018, it had the fifth-highest
under-five mortality rate globally [7, 8] and diarrhoea was
found to be one of the main leading causes of mortality
amongst children under five years of age, accounting for
15% of deaths [9]. However, appropriate healthcare-seek-
ing behaviours could efficiently decrease child morbidity
and mortality [10] as studies from various countries sug-
gest that healthcare-seeking behaviour for childhood ill-
nesses is often uncommon, particularly in the low- and
middle-income countries (LMICs) [11], especially for
such a context where an estimated 465,000 children in
the DRC die per year from preventable diseases like diar-
rhoea [8]. In other words, the poor healthcare utilisation
status there could be tackled strategically.

Social scientists have emphasized that studies focus-
ing on healthcare-seeking behaviours and utilisation
of health services may provide a better understanding
of factors with potential programmatic and political
implications in improving the health status of indi-
viduals [12]. Many studies have shown differences in
healthcare utilisation based on patients’ social charac-
teristics [13]. Furthermore, diverse conceptual mod-
els have been developed and applied in explaining and
specifying the interrelationships of the array of pos-
sible predictors of healthcare utilisation behaviour,
and in guiding the conduct of analytic and evaluative
research [14-17], including accessibility, availability,
acceptability, affordability, adequacy, and appropriate-
ness in final decision-making for healthcare seeking.
Among them, the Andersen Behavioural Model (BM) is
one of the most classic and well-acknowledged models
as it is a multilevel model incorporating both individ-
ual and contextual determinants of health services use
that has been the most widely accepted and adopted in
developed countries [18-22] with convincing conclu-
sions, whose variants have proven universal, as they
have been successfully used when studying healthcare-
seeking behaviour for periodontal health [23], stoma-
tology [24-26], and mental illness [27] over time with
many updated versions. Revisions of BM have been
presented, and all suggest that health services use is a
function of predisposing characteristics (P), enabling
resources that facilitate access to health services (E),
and health needs (N) [18]. In our study, P, E, and N at
the individual level are instrumental for increasing
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healthcare-seeking behaviour and healthcare utilisation
[22, 28]. Individual and community-level factors also
determine the occurrence and outcome of diarrhoea
[22, 29, 30].

Recently, some studies applied this model to deal
with assessing healthcare utilisation in LMICs [11, 12].
According to a systematic review of 16 studies on the
BM, the measurement of the concepts P, E, and N was
found inconsistent and widely variable in the models
depicted [31] given their specific context. However, no
study that has adopted BM to explore the determinants
of health-seeking behaviour for children under five with
acute diarrhoea yet, especially in the DRC, such an unde-
veloped country has given there’s extensive evidence on
the independent effects of rural-urban environment and
wealth status on access to water and sanitation services
[32]. Thus, we tended to evaluate healthcare utilisation,
first aiming to report the status of healthcare utilisation
for children under-five with diarrhoea. Moreover, struc-
tural equation modelling (SEM) techniques from the BM
were used in this study to examine which factors were
associated with healthcare utilisation for child diarrhoea
in the DRC and to what extent they could impact. We
expected our findings to contribute towards evidence on
the determinants of healthcare utilisation, and to pro-
vide guidance for the development of interventions and
policies with specific and comparative information in the
DRC [33].

Theoretical models and hypotheses

The Andersen behavioural model

The most frequently cited model of health services use,
Andersen’s Behavioural Model of Health Services Use
[28] (BM), is widely accepted and used to study predic-
tors of general health services use [22]. A systematic
review showed that BM was explicitly employed as the
theoretical background for a broad range of health ser-
vices sectors and diseases [31]. The variants of Andersen’s
model have proven exceedingly versatile and have been
successfully used to explain health services use among
children with diarrhoea [11, 12]. Although BM evolved
over time, the modifications and additions did not change
the fundamental components of the model, nor their
relationships [34]. Various versions of the model sug-
gest that health services use is a function of predisposing
characteristics (including gender, age, and health beliefs),
enabling resources that facilitate access to health services
(such as wealth, social support, or community charac-
teristics) and, most importantly, health need. Consistent
with previous studies using BM, the following hypotheses
are proposed to investigate the research questions (Fig. 1)
[27,31].
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Fig. 1 Empirically derived Structural Equation Model with standardized path coefficients
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Predisposing characteristics
Predisposing characteristics (P) are “personal character-
istics which exist prior to the onset of specific episodes
of illness” [34]. These characteristics are primarily social
and demographic factors, which may differ between indi-
viduals, and these factors impact the level of medical ser-
vices utilisation. A systematic review of studies using BM
identified the most frequently examined predisposing
variables to be: age, marital status, sex, education level,
ethnicity, and employment status [31].

Hypothesis 1 (H1): Predisposing characteristics posi-
tively influence patients’ use of health services even

though the characteristics are not directly responsible for
health services uses.

Enabling resources

Financing and organizational factors are considered to
serve as criteria for enabling health services. The extent
of family economic resources and the source of medical
care, as well as the certain characteristics of the com-
munity in which the family lives all contribute to the
health services use. Traditional enabling variables include
health insurance, family income and the regular source
of healthcare. Then, we expected to explore and predict
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more by finding out which is the most desirable form of
the patients’ enabling resources in considering healthcare
utilisation.

Hypothesis 2 (H2): Enabling resources positively influ-
ence patients’ use of healthcare services.

Health needs
Health needs are defined as the level of illness perceived
by the patients’ caregivers [35]. Need represents the most
immediate cause of health services use. Traditional need
variables include the perception of poor health and spe-
cific health conditions. Previous studies often included
morbidity and disability [34]. Once health needs are pre-
sent, patients seek medical care, making health needs the
most important component leading to healthcare use.
Hypothesis 3 (H3): Health needs have a strong influ-
ence on patients’ use of health utilisation.

Methods

Study design

This study used data from the Multiple Indicator Clus-
ter Surveys (MICS) carried out in the DRC in 2018.
The surveys were conducted by the National Statistical
Office (NSO) and United Nations International Chil-
dren’s Emergency Fund (UNICEF), in collaboration with
relevant DRC Ministries. During data collection, follow-
ing UNICEF guidelines, written informed consent was
obtained from all participants (mothers) following an
explanation of study objectives, assurance of the con-
fidentiality of their identity, and a guarantee that there
was no disadvantage to not participating in the study.
All data were recruited anonymously via study identi-
fication numbers. A two-stage sampling method was
used. At the first stage, three strata within each province,
except Kinshasa, were created. Within each stratum, pri-
mary sample units (PSU) were selected with probability
proportional to population size. In the second stage, 30
households were drawn from each of the 721 clusters,
with 21,630 households selected in total. Details of these
MICS have been previously described elsewhere [36]. For
this study, MICS data were accessed and analyzed with
the authorization of UNICEF.

The MICS were designed to collect updated informa-
tion on the situation of women and children nation-
ally. Due to the intrinsic structure of the questionnaire,
only women who had children under 5 years old were
included, a total of 20,245 participants. In our study, we
focus on 2918 children who had diarrhoea in the last 2
weeks. Of that group, 292 participants were excluded due
to missing values in maternal age, child age, sex of the
child, marital status, maternal educational attainment,
maternal smoking status, maternal alcohol use, wealth
index, children’s health insurance, residence region,
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dyspnoea in the last 2 weeks, fever or cough in the last 2
weeks, seeking advice or treatment for diarrhoea in the
last 2 weeks, Oral Rehydration Salts (ORS) or oral zine
use, and type of services accessed for diarrhoea. The final
analyses included a total of 2626 individuals.

Measurement and data collection

Predisposing characteristics (P) are personal characteris-
tics that exist prior to the onset of specific episodes of ill-
ness. In this study, P included age, sex, marital status, and
maternal educational attainment as they have been pre-
viously used in studies examining risk factors for health-
care utilisation. Our study also included other factors
such as children’s number in a household, smoking sta-
tus, and alcohol use as they are often considered in stud-
ies using the BM. Age was a continuous variable, while
the six others were categorical variables: sex (girl/boy),
marital status (married/cohabiting/not married), mater-
nal educational attainment (no formal school, primary
school, junior high school, senior middle school, senior
high school and above), children’s number in a household
(1-13), maternal smoking status (yes/no), and maternal
alcohol use (yes/no).

Enabling resources (E) are factors that make health
services resources available to the family. In prior stud-
ies, the most commonly used variables in the category
were income and financial situation. The current study
attempted to capture E by examining five variables:
wealth index (0-10), health insurance (yes/no), residence
region (rural/urban), improved water sources (yes/no)
and improved sanitation facilities (yes/no). The use of a
wealth index is generally considered an accurate mecha-
nism to determine socioeconomic status (SES) within a
population [37, 38]. The wealth index [39], which cap-
tures underlying long-term wealth through household
asset information, was constructed by principal com-
ponents analysis using the information on ownership
of consumer goods (e.g. refrigerators, televisions, cars,
trucks, bicycles, and motorcycles), materials used in
household construction (e.g. wood, bricks, rocks, and
cement), household electricity, access to drinking water
and water for general use, and improved sanitation facili-
ties [36, 40]. Therefore, individuals’ SES was determined
through the wealth index. Drinking water sources are
defined as improved drinking water sources (piped water,
boreholes or tubewells, protected dug wells, protected
springs, rainwater, and packaged or delivered water),
and unimproved sources (unprotected springs and wells,
surface water, and other sources) [41]. Improved sanita-
tion facilities are those designed to hygienically separate
excreta from human contact (Flush/pour flush toilets
connected to piped sewer systems, septic tanks or pit
latrines; ventilated improved pit latrines, composting
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toilets or dry pit latrines with slabs), while unimproved
sanitation facilities (Pit latrines without a slab or plat-
form, hanging latrines or bucket latrines and open def-
ecation). Improved and unimproved water sources or
sanitation facilities were represented as dichotomous
variables, with “1” representing “unimproved” and “2”
representing “improved’, respectively for both water
sources and sanitation (Additional file 1: Table 1) [32].

We measured children’s health needs (N) by using the
following common factors that impacted the possibility
of healthcare-seeking behaviour, including fever (yes/no),
cough (yes/no), dyspnoea (yes/no), and eating less (No,
eating more/Same as before/Yes, eating less) in the last 2
weeks.

Four variables were used in this study to quantify chil-
dren’s healthcare usage for diarrhoea: seeking advice or
treatments for diarrhoea in the last 2weeks (yes/no),
the type of services accessed for diarrhoeal health issues
(including 16 items, the options given for “where did you
seek advice or treatment?” were classified as the public
health sector, private health sector, other sources, and
none (Additional file 1: Table 1) [42], ORS use in the last
2 weeks (yes/no), and oral zinc use in the last 2 weeks
(yes/no).

Data analysis

Structural equation modelling (SEM) was conducted
using SPSS AMOS, version 24 (IBM-SPSS, Chicago), to
validate the hypothesized direct and indirect associa-
tions among individual characteristics, health services
quality contextual factors, and healthcare-seeking behav-
iours. To determine whether the relationships among the
latent variables constructed were as suggested by BM,
a confirmatory factor analysis (CFA) was conducted.
Guided by the BM, four latent variables were examined:
predisposing characteristics, enabling characteristics,
health needs, and health services use for children with
diarrhoea.

In addition to the chi-squared test (x*), the goodness of
fit index (GFI), the adjusted goodness of fit index (AGFI),
and the comparative fit index (CFI) were examined. In
all cases, the values ranged from O to 1 and reflected the
improvement in the fit of a hypothesized model over a
model of independence among the measured variables,
with values over 0.95 indicative of a good fit. Eventually,
the root means squared error of approximation (RMSEA)
was used as a measure of model fitness per degrees of
freedom, with values less than 0.06 considered desirable.

Results

Descriptive findings

The percentage, frequency, mean value, and variance for
each variable in the P, E and N factors used in the model
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are presented in Table 1. In the final analysis, of the 2626
participants included, 51.4% were boys, and the mean
age was l.61years (SD=1.28). Only about one-third of
children under-five with diarrhoea (34.1%) had access
to improved water sources, and 44.8% of children had
access to improved sanitation facilities. Over 2 weeks
before the survey, the proportion of participants who
had fever, cough, dyspnoea, or eating less were 54.8, 40.9,
17.4, and 68.20% respectively. Amongst children under-
five with diarrhoea, more than half of them (52.0%) did
not receive any healthcare. Nearly one in five of children
under-five with diarrhoea (19.7%) sought care in the pub-
lic health sector, and a quarter of them sought care in the
private health sector or at home.

Measurement model

In the hypothesis model, this study had three latent vari-
ables: P, E, and N, all of which were exogenous variables.
A separate measurement model was developed for each
of the latent variables and then independently validated
by CFA.

As previously mentioned, the predisposing charac-
teristics variable (P) was composed of eight indicators:
child age, sex of the child, maternal age, marital status,
maternal educational attainment, children’s number in a
household, maternal smoking status, and alcohol use. As
depicted in Fig. 1, all indicators had a strong positive cor-
relation with the latent variable P except for the sex of the
child, smoking status and alcohol use, where the correla-
tion was very weak. Also, all indicators for the construct
were statistically significant at p <0.05 except for the sex
of the child and smoking status (Table 2, p =0.435 and
p =0.599, respectively). Therefore, the sex of the child,
smoking status and alcohol use were excluded from the
modified/nested model. Refer to the modification sug-
gests (Additional file 1: Table 2) and as well as consid-
ering the practical significance, maternal educational
attainment was moved from P to E (Modification Indi-
ces =145.489), urbanization was removed from the ena-
bling construct and coughing was removed from the
health need construct.

The final enabling construct was composed of 5 indi-
cators: maternal educational attainment, wealth index,
health insurance, improved water source and improved
sanitation facilities. The health need construct was com-
posed of three indicators: the presence of fever, dyspnoea
or eating less. As shown, all indicators had a strong posi-
tive correlation with the latent variable and were statisti-
cally significant (Figs. 3, 4).

Structural model
After revising the measurement models for P, E, and N,
three empirically derived models for health services uses
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Table 1 Summary statistics of measured variables in the  Table1 (continued)
Andersen Behavioural Model for healthcare utilisation (n=2626) Variables Mean/N SD/%
Variables Mean/N SD/%
Same as before 729 27.76
Predisposing1 Yes, eating less 1791 68.20
Age of mother 29.65 7.08 Utilization
Age of child 1.61 1.28 Seeking advice or treatment for diarrhoea
Number of children 3.89 213 No 1366 52.02
Sex of Child Yes 1260 47.98
Girl 1277 48.63 ORS use
Boy 1349 5137 No 2021 76.96
Marital status Yes 605 23.04
Unmarried 297 1131 Oral zinc use
Cohabiting 396 15.08 No 2153 81.99
Married 1933 7361 Yes 473 18.01
Maternal education attainment Place to seek care of diarrhoea
No formal school 612 2331 No 1366 52.02
Primary school 1152 43.87 Other sources 28 1.07
Middle school 370 14.09 Family/friends 277 10.55
Secondary school 463 17.63 Private health sector 438 16.68
High school and above 29 1.10 Public health sector 517 19.69
Maternal smoking status ORS Oral Rehydration Salts
No 2568 97.79
Yes 58 2.21
Maternal alcohol use for childhood diarrhoea were constructed based on the
No 1610 6131 different versions of BM. Statistically significant relation-
Yes 1016 3869  ships are depicted in Fig. 2. As shown in Fig. 2, consider-
Enabling ing hypothesis model A and hypothesis model B, E had
Wealth index 402 244 a slight, non-significant influence on N (—0.01, p=0.85
Insurance and —0.01, p=0.76, respectively). In hypothesis model
No 2571 97.91 C, P had a slight, non-significant influence on healthcare
Yes 55 209 utilisation (—0.01, p =0.52). None of the three hypoth-
Region esis models has a good CFI, which indicates the model
Rural 1943 7399  fitting results are not so satisfying. Applying Andersen’s
Urban 683 26.01 model to the context of the DRC, minimal model modi-
Improved water sources fication was conducted, and the final model was accept-
No 1730 6588  able, shown in Fig. 3 and Table 3, with a GFI of 0.972,
Yes 896 3412  CFI of 0.953 and RMSEA of 0.043 (90% CI: 0.040, 0.047).
Improved sanitation facilities All factor loadings were significant (p<0.001), indicat-
No 1450 5527 ing that the model was plausible. Figure 4 provides the
Yes 1176 4478 standardized path coefficients. The model revealed the
Need-for-Care direct effects of latent variables. Among all the variables,
Had a fever in the last two weeks “Need” had the largest direct effect on healthcare uti-
No 1187 4520 lisation (B, direct effect=0.135, p <0.001), followed by
Yes 1439 s4g0  “‘enabling resources” (B, direct effect=0.051, p =0.015).
Coughing in the last two weeks Indirect effects were also examined based on Andersen’s
No 1551 5006  model. “Need” emerged as a mediator of the effect of
Yes 1075 4094  “Predisposing” on “Utilisation” (B, indirect effect=0.014;
Dyspnoea in the last two weeks p =0.009). All of the proposed relationships were posi-
No 5170 g264  tively associated with health services use. For exam-
Yes 456 1736 ble, higher enabling resources (especially household
Eating less in the last two weeks wealth [$=0.88, p <0.001]) and improved water sources
No, eating more 106 404 [B=0.60, p <0.001]) and more health needs (especially
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Table 2 Direct effects for the empirically derived Model A

Indicators Latent variable Standard 8 B S.E. p-value
Enabling < Predisposing —0.094 —0.002 0.002 0.225
Need <--- Enabling —0.027 —1.030 1.404 0.463
Utilization <--- Need 0.013 0.027 0.051 0.596
Age of mother <-- Predisposing 0.810 25634 3.258 <0.001
Marital status <--- Predisposing 0.184 0.545 0.110 <0.001
Education < Predisposing 0.290 1.140 0.200 <0.001
Number of children <--- Predisposing 0.860 8.193 1.262 <0.001
Sex of child < Predisposing —0.017 —0.039 0.049 0435
Alcohol use < Predisposing 0.056 0.118 0.051 0.020
Smoking <= Predisposing 0.012 0.008 0.015 0.599
Age of child < Predisposing 0.175 1.000

Wealth index <--- Enabling 0.650 239.565 160.392 0.135
Urbanization <--- Enabling 0.721 50.777 34.348 0.139
Improved water sources <—- Enabling 0.630 51.088 34.539 0.139
Improved sanitation facilities <--- Enabling 0.022 1.961 2610 0452
Insurance < Enabling 0.039 1.000

Had a fever <--- Need 0.400 0.954 0.067 <0.001
Coughing <--- Need 0.791 1.862 0.169 <0.001
Eating less <-- Need 0.079 0.210 0.064 0.001
Dyspnea <--- Need 0.550 1.000

Treatment place < Utilization 1.052 3.943 0.075 <0.001
ORS use <--- Utilization 0372 0335 0.018 <0.001
Oral zinc use < Utilization 0.332 0.276 0.017 <0.001
Seeking advice or treatment <--- Utilization 0.891 1.000

ORS Oral Rehydration Salts

fever [p=0.54, p <0.001]) were both positively associated
with a greater chance of health services use. In this sam-
ple, greater predisposing characteristics (especially the
number of children [=0.87, p <0.001]) were associated
with a higher likelihood of healthcare utilisation (Fig. 4).

Discussion

Using Andersen’s Behavioural Model of Health Services
Use, healthcare utilisation and predictors of healthcare-
seeking behaviour among children under-five years old
with diarrhoea in the DRC were examined. The results
indicate that in the DRC, greater than half of the children
that reported having diarrhoea did not receive any treat-
ment. Out of those who sought care, utilisation of gov-
ernment health facilities was preferred, but nearly one
quarter sought healthcare services either at home or in
the private health sector.

In previous studies, all latent variables were either
directly linked to the main outcome, “healthcare utilisa-
tion”, or had an orderly monoline influence that subse-
quently impacted the healthcare utilisation. However,
this study found that in the context of the DRC, a new
modified version of the model combining both methods

of demonstrating relationships between the two variables
may more accurately describe health services use by chil-
dren under under-five with diarrhoea than the former
model utilised in past studies in high-income countries.
This modified model was built around four latent vari-
ables, which corresponded with healthcare services use
described by Andersen [31]. Also, this analysis suggested
that health needs were a key factor in predicting the use
of health services when treating diarrhoea amongst chil-
dren under-five in the DRC. Enabling alternative access
was directly linked to a higher likelihood of using ser-
vices. Predisposing conditions only affected the use of
health services through the needed resources variable.
According to Andersen’s model, enabling factors
are indicators of whether children will use the needed
health services to treat disease. Generally speaking, we
found that access to improved water and sanitation, as
well as SES factors like household wealth, were signifi-
cantly associated with healthcare-seeking behaviours
for diarrhoea treatment in the DRC. The largest declines
in risk exposure from 2010 to 2019 are strongly linked
to social and economic development, including unsafe
water, sanitation, and handwashing [43]. A systematic
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Fig. 2 Empirically derived Structural Equation Model. *p < 0.05

analysis for the Global Burden of Disease (GBD) Study
shows that unimproved water sources and unimproved
sanitation facilities were the leading risk factors for diar-
rhoea, responsible for 72 and 56% of diarrhoea deaths
in children younger than five years, respectively [44].
The MDGs set a target that by 2015, 88% of the popu-
lation had access to improved water sources, and 75%
had access to improved sanitation. The reality is that
endeavour is still needed in DRC. Marginalized popula-
tions always suffer the combined effects of unimproved
water sources and poor sanitation [45], consistent with

the previous evidence, our study shows the necessity
to reduce the inequalities in the coverage of access to
improved water sources and sanitation in DRC. In addi-
tion, governments should strengthen and ensure the
construction of improved water sources and sanitation
facilities in the vicinity of households.

Low SES was a major deterrent for mothers seeking
healthcare in many developing countries [46]. A study
in India showed a clear gradient across wealth quintiles
with richer and richest groups having the higher and
highest likelihoods for seeking treatment from healthcare
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Fig. 3 Modified Structural Equation Model. *p < 0.05

Table 3 Fit indices for the measurement and structural models

Model X?/df P-value RMSEA (95%Cl) GFI AGFI CFI Criteria fitted
Hypothesis model A 5.299 <0.001 0.04 0.037-0.044 0.972 0.964 0.863 3

Hypothesis model B 5.295 <0.001 0.04 0.037-0.044 0.973 0.964 0.864 3

Hypothesis model C 5.981 <0.001 0.044 0.040-0.047 0972 0.961 0.869 3

Modified model 5929 <0.001 0.043 0.040-0.047 0.972 0.962 0.953 4

X chi-squared test, RMSEA the root means squared error of approximation, GF/ the goodness of fit index, AGFI the adjusted goodness of fit index, CFl the comparative

fitindex

providers [11]. In the DRC, the healthcare system is a fee-
for-service program financed almost entirely by user fees
and external donor money [47]. Minimal government
financing at the medical facilities level is provided, so
accessing healthcare for one’s children is a financial bur-
den for individuals of lower SES [48].

This study reported a positive association between the
level of maternal education and appropriate healthcare-
seeking behaviours, which was consistent with another
systematic review conducted in developing countries
[49]. We found that mothers with lower educational
attainment were less likely to seek care [12]. Similar find-
ings from Sub-Saharan Africa indicate that promoting
enrolment in secondary education or above would be
valuable to the health of under-five children [50].

People with diarrhoea caused by some infections may
have common symptoms, including fever (35%) [51]. It
has been reported that fever is the most frequent reason
for caretakers seeking treatment for their under-five chil-
dren [52]. Diarrhoea is not fatal itself, the delay and inap-
propriately healthcare utilisation leads to a high degree of

mismanagement and resultant severe and life-threaten-
ing complications [53]. The low-cost and highly effective
solution to reduce child mortality from diarrhoea is ORS
therapy. Yet today only about 23% of children with diar-
rhoea in the DRC receive ORS therapy. These low levels
highlight the urgent need to educate caregivers on appro-
priate treatment [9]. In Africa, healthcare utilisation for
diarrhoea in children is still low and considerable efforts
are required to educate parents about diarrhoea and its
prevention and proper treatment [53].

Strengths and limitations

One of the strengths of screening a national sample is that
the standardized methodology used by MICS allows for
comparisons with similar data from other countries. This
permitted horizontal comparisons to be made by explor-
ing different influential factors on health services. Addi-
tionally, a conceptual framework was applied based on
Andersen’s health behavioural model, a widely accepted
method for assessing factors associated with healthcare
utilisation. This study then developed modified models
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to predict healthcare utilisation for diarrhoea in children
under five years in the DRC.

As most of the examination was based on Anderson’s
behavioural model, which posited a particular direction-
ality of influence in health services use, BM was also con-
firmed by using a secondary dataset [31]. However, as
cross-sectional data were used, the nature of any causal
relationships among these three latent variables (predis-
posing characteristics, enabling factors, and need fac-
tors) and healthcare utilisation for children under five
with diarrhoea in the DRC was unable to be ascertained.
Furthermore, only one dataset was used to test different
versions of Andersen’s model (traditional and empirically
modified versions), and then to explore the relationships
among the various latent factors. This work is expected
to soon be replicated with different datasets from other
developing countries to examine health services use in a
variety of contexts.

Although the BM was explicitly employed as the the-
oretical background for the reviewed studies, there was
a lack of consistency in these findings. As previously

mentioned, the majority of reviewed studies’ operation-
alizations of the model revealed that only a small set of
variables were commonly used and that there were many
variations in the way these variables were categorized,
especially concerning predisposing and enabling factors.
This may stem from the secondary datasets used in the
majority of the studies, which limited the variables avail-
able for study. Therefore, more primary studies exploring
healthcare utilisation in the DRC or similar contexts are
urgently needed to enrich understanding of this subject.

Conclusion

To promote the use of health services among children
under-five years to treat diarrhoea, we need to compre-
hend what encourages and discourages the use of such
services. Evidence was found suggesting that a variant
of Andersen’s model successfully depicts healthcare uti-
lisation in the DRC for children under-five years with
diarrhoea. Similar to other studies using the 1995 ver-
sion of the model, the BM used in this study could be
used to reflect the influences on health services use



Zou et al. BMC Health Services Research (2022) 22:144

for children’s diarrhoea and health status by including
feedback loops representing the influences of the out-
come, predisposing factors, enabling factors, and per-
ceived need [18].

Foremost, improvements in access to safe water and
adequate sanitation are required to make children health-
ier and less likely to develop infections that lead to diar-
rhoea. Meanwhile, oral rehydration therapy coupled with
educating caregivers on its appropriate use is needed.
Furthermore, health education to caregivers about diar-
rhoea, its causes prevention and proper treatment among
children under-five is an important factor for initiating
healthcare utilisation. After getting aware of the needs for
a health issue, the E is directly linked to people’s health-
care utilisation since affordability and access to health-
care is crucial when seeking help.
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