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Abstract 

Background: Attendance of maternal and infant care services in rural Chad are consistently low. Our study aimed to 
assess the use of antenatal (ANC) and postnatal care (PNC) services, health facility delivery and infant health services 
after 4 years of a health systems intervention for improving the infrastructure, supplies, training and sensitization for 
maternal and infant health in two districts of rural Chad.

Methods: Data from a repeated cross‑sectional household survey conducted in Yao and Danamadji in 2015 and in 
2018 were analyzed. A stratified two‑stage cluster sampling methodology was applied to achieve a representative 
sample of the rural settled and mobile population groups in the study area. A generalized linear model was applied 
to determine the health care utilization rates. Multivariate regression models were used to assess the association 
between the programme intervention and utilization outcomes of selected maternal and infant health services.

Results: Complete datasets were available for 1284 households at baseline. The endline analysis included 1175 
households with complete survey data. The use of at least one ANC amongst pregnant women increased in both 
settled communities (from 80% in 2015 to 90% in 2018) and amongst mobile pastoralist communities (from 48% in 
2015 to 56% in 2018). The rate of home delivery among settled communities and mobile pastoralists changed little 
between baseline and endline and remained high for both population groups. Individuals that were covered by 
the health systems intervention were however significantly more likely to attend ANC and less likely to give birth at 
home. PNC services only showed improvements amongst the settled communities (of 30%). Infants’ reported health 
outcomes and vaccination coverage considerably improved; the latter especially among mobile pastoralist (from 15% 
in 2015 to 84% in 2018).

Conclusion: A combination of health systems strengthening interventions was associated with an increased use of 
certain maternal and infant health services. However, to facilitate equitable access to and use of health care services 
in particular in times of increased vulnerability and by certain population groups in hard‑to‑reach areas, reinforced 
health education and culturally adapted communication strategies, including gender‑specific messaging will be 
needed over a sustained period.
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Background
In Chad, maternal mortality rates are amongst the 
highest worldwide at 860 per 100,000 live birth in 2015. 
One in 16 women dies due to complications while giv-
ing birth, which translates to a rate of 6.2%. Only 22% of 
women are assisted by qualified health personal while 
giving birth in 2015 [1]. This figure is likely to be much 
lower in rural areas and particularly for mobile pasto-
ralists, due to factors like geographical inaccessibility of 
modern medicine, political neglect, and cultural prefer-
ences, exacerbating their vulnerabilities [2].

Mirroring high maternal health mortality rates [3], 
child mortality rates lie at 12.5% in 2015 [1]. Most 
deaths of children under the age of five are due to all 
sorts of diseases (66%), while 43% are attributable to 
malnutrition [4]. These occur primarily in the context 
of lack of preventive and primary health care, including 
maternal and child health care [3, 5]. In 2015, only 25% 
of infants aged 12–23 months were completely vacci-
nated against targeted childhood diseases, which exem-
plifies the low preventive child consultation rate [1, 3].

Chad’s health system is chronically weak [3, 6], as 
indicators of infant and maternal mortality and the 
prevalence of endemic and epidemic diseases show. 
Foremost among them are malaria, tuberculosis, acute 
respiratory infections, the human immunodeficiency 
virus (HIV) and acquired immunodeficiency syndrome 
(AIDS) and diarrhea [1]. Health spending has consti-
tuted 3.1% of its Gross Domestic Product as of 2016 
[7]. Chad’s health system is not only chronically under-
funded but also characterized by poor quality of care 
[3] – which is also known to influence the trust that 
people are ready to place in health services [8]. Insuffi-
cient qualified health personnel, very irregular supplies 
of inputs (medicines and consumables), and hence, a 
low utilization of primary health care facilities are fur-
ther attributes of poor quality health services in Chad 
[3, 9]. In consequence, the health status of the popu-
lation is compromised with high levels of disease and 
malnutrition, which interacts negatively with poor 
quality of care to make health outcomes even worse.

To support the government to address some of these 
challenges and in strengthening its health system, the 
Swiss Tropical and Public Health Institute (Swiss TPH) 
has implemented together with the Centre de Sup-
port en Santé Internationale (CSSI) a collaborative 
health system intervention programme for improving 
maternal and new-born health in two districts of rural 

Chad, Yao and Danamadji. The Programme d’appui aux 
Districts Sanitaires (PADS) was funded by the Swiss 
Agency for Development and Cooperation (SDC). It 
was launched in 2014 and ran until 2018 (first phase). 
The programme was implemented by a country team 
in N’Djamena and in each of the two supported health 
districts. As part of the PADS project, a baseline and 
endline study were conducted in the two districts Yao 
and Danamadji. Here, we report findings on the asso-
ciations between the PADS interventions and the use of 
maternal and infant health services.

Methods
Study setting
The baseline and endline study were conducted in the 
two same health districts, namely in Yao (Batha region) 
and Danamadji (Moyen-Chari region). The study side 
and its characteristics have been described in the base-
line manuscript [10]: health service delivery is mainly 
provided through primary health centers, while each dis-
trict has one hospital acting as secondary referral center. 
Furthermore, the district is seasonally populated by a 
substantial number of mobile pastoralist communities 
(mainly camel and cattle breeders of the Arab and Fulani 
pastoralist ethnic groups) In the dry season, mobile com-
munities are often clustered in smaller and larger camps 
composed of several families in a more stable way around 
concentration zones near water points [10].

Study design and sampling method
The present analysis is based on a repeated cross-sec-
tional approach building on two random samples in dif-
ferent time periods (baseline and endline). The study was 
originally designed as a cross-sectional baseline survey 
[10], where the study design is described in more detail. 
The STROBE checklist was applied as an internal quality 
control measure for the use of this design. In summary, 
referring to [10], the survey included households with an 
adult mother of a child younger than 5 years. The sample 
size calculation aimed at obtaining a given precision of 
ANC utilization rates for settled communities and mobile 
pastoralists assuming an average prevalence of 25%, a 
standard error of +/− 0.025 and an intra-class correla-
tion coefficient of 0.1. The same sampling approach has 
been applied for both waves of cross-sectional surveys. 
In total, for each survey, 786 mothers from rural settled 
communities and 358 mothers from mobile pastoralist 
communities were randomly sampled.

Keywords: Antenatal care, Maternal and child care, Quality of care, Health system strengthening, Low resource, Rural 
setting
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The applied stratified two-stage cluster sampling 
methodology is describe in detail in [10] and visual-
ized in Fig.  1. For rural settled populations, the sam-
pling strategy was based on villages (first stage) and 
households (second stage). The same selection of the 
47 villages was used for the baseline and endline sur-
vey. Households were re-sampled during the second 
wave. For mobile pastoralist community, the sampling 
strategy was based on nomadic camps (first stage) and 
households (second stage). The same selection of 120 
camps was used for the baseline and endline survey. 
Households were re-sampled during the second wave.

Data collection
Training and all field activities were overseen by the study 
investigators. All interviewers spoke the local language. 

The baseline survey was conducted between May and 
June in 2015, and the endline survey was conducted 
between June and July in 2018. The same field procedures 
were used in the baseline and endline surveys, which 
have been described in detail elsewhere [10].

The same structured questionnaire that had been 
developed at baseline in French, specifically for this 
study, was administered. It covered the use of maternal 
and infant health services and sociodemographic char-
acteristics was administered in households using tablets 
(Samsung Galaxy note 10.1 N8010) and open data kit 
(ODK) software [11].

Analysis
Frequencies and proportions were used for the 
descriptive analysis analyzing both random samples 

Fig. 1 Visualization of the stratified two‑stage cluster sampling methodology. Description of data: The figure shows the stratified two‑stage cluster 
sampling methodology applied to achieve a representative sample of the two population groups in the study area
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separately (baseline and endline). A generalized linear 
(binomial) model was applied to determine the utili-
zation rates of care services with a 95% confidence 
interval. Clusters (camps or villages) were taken into 
account as a random effect. An asset index was created 
applying principal component analysis to household 
responses on possession of assets [12]. A multivari-
ate generalized linear regression model with bino-
mial link function was used to assess several factors 
that best predict health service utilization rates based 
on a pooled cross section combining the two random 
samples. Outcome variables were ANC1, home deliv-
ery, PNC with infant and vaccination. The predictors 
used were: year of the survey (2015 and 2018), level of 
education (none, primary, secondary or more), socio-
economic status (according to the asset index), popu-
lation group affiliation (settled or mobile), gender, 
district (regional location), and having been affected 
through a PADS intervention. To facilitate interpreta-
tion of the estimated coefficients, regression results 
were transformed and interpreted using the concepts 
of odds-ratios. More specifically, for each coefficient a 
odds-ration was calculated through the usual exponen-
tiation operation [13]. All variables used were obtained 
through the repeated cross-sectional design using the 
same structured-household survey during the base-
line and endline survey. Health service utilization rates 
are self-reported by the participants. The PADS inter-
vention was measured by asking the study participant 
whether she has been part of a programme interven-
tion such as mixed vaccination campaigns or health 
promotion activities. Data analysis was conducted in 
R statistical software. For multivariate regression the 
package glmmML was used.

As this study did not include an experimental design, 
the associations found show a general tendency. Look-
ing at the association between the PADS intervention 
and the different outcomes several confounders cre-
ate potential distortions in the estimated parameters: 
health utilization rates and the likelihood of being 
affected by the intervention are both linked to demo-
graphic factors (gender, age, education etc.), to socio-
economic factors (income, education), population 
group affiliation as well as year of the survey. In order 
to minimize the effect of confounding during statis-
tical analysis, multivariate regression has been used 
controlling for a variety of the confounding factors.

Projet d’Appui aux districts Sanitaires du Tchad, phase 1 
(2014–2018)
Data were collected as part of the PADS project, a col-
laborative health system intervention programme for 
improving maternal and newborn health in two districts 

of rural Chad. This first phase of the project was imple-
mented between November 2014 and October 2018. The 
two selected districts, Yao and Danamadji, constitute the 
intervention area of this health implementation project. 
The main interventions consisted of several components: 
(1) reinforcement of health care services (health facili-
ties and district hospitals) through the construction and 
rehabilitation of the infrastructures and the provision 
of biomedical equipment; (2) strengthening the medi-
cines supply management system; (3) trainings/ capac-
ity building to improve the technical skills of health 
personnel (surgery, integrated management of childhood 
illness, application of national protocols) and the mana-
gerial capacities of health administration (supervision, 
planning and leadership skills); (4) performance-based 
contracting to finance health activities and provide remu-
neration based on performance (‘contrats d’objectifs et 
de moyen’, COM); (5) carrying out an educational behav-
ioural change strategy with community participation; and 
(6) implementing joint human and animal vaccination 
campaigns (OneHealth or mixed campaigns), including 
awareness raising on the benefits of vaccines and disease 
control programmes (Fig.  1). These interventions pro-
vided to settled and mobile communities as part of PADS 
were implemented to strengthen the first two healthcare 
levels of Chad (including basic health units, district hos-
pitals in the first level and regional hospitals in the second 
level) according to its three level healthcare pyramid [14].

Results
Socio‑demographic characteristics of study participants
At baseline, complete datasets were available for 1144 
women. The dataset at endline included 1082 women, 
amongst which 64% are from settled communities and 36% 
are mobile pastoralists (Table 1, Fig. 1). Sociodemographic 
and economic characteristics between the two groups at 
baseline and endline were similar and are shown in Table 1.

ANC use and home delivery
At the endline survey, an increase in the percentage of 
pregnant women among settled communities who had 
at least one ANC was found (from 80% in 2015 to 90% 
in 2018). A smaller improvement was found for mobile 
pastoralists where the ANC attendance rate remained 
however low at 56%. With regards to women attending 
four or more ANC visits, utilization rate increased from 
26 to 34% for settled communities and from 8 to 14% for 
mobile pastoralists (Table 2).

The main reasons cited by women at baseline and 
endline for not attending ANC in Yao were: (i) dis-
tance and (ii) the fact that it is not part of their habits. 
In Danamadji, these were the same two reasons, with 
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the predominant reason being that it is not part of 
their habits. Interestingly, while the reported costs and 
quality of services played an important role at baseline, 
these factors were given less importance at endline 
(Table 3).

The rate of home delivery among settled communities 
has decreased from 87 to 73%, whereas for mobile pas-
toralist this number increased globally from 92 to 100% 
(Table  4). On the other hand, we noted an important 
increase in the percentage of women among settled com-
munities who attended PNC within 3 months of delivery 
with or without infant. These trends were not detectable 
for mobile pastoralists (Tables 5 and 6).

Self‑reported infant health outcomes
During the baseline study, most of the mothers sur-
veyed (72% of settled communities and 84% of mobile 
pastoralists) reported that their children were sick 
in the last 6 months. This percentage decreased sig-
nificantly at endline, where 52% of settled communi-
ties and 67% of mobile pastoralists reported illness of 
their children the 6 months preceding the survey. This 
change was most detectable amongst settled commu-
nities and mobile pastoralist in Yao (Table  7). Among 
mobile pastoralists in Danamadji, the percentage of 
women reporting their infant being sick remained very 
high with 81% at endline (Table 7).

Table 1 Characteristics of the study participants in two districts of Chad

a  % calculated with respect to the corresponding sub-sample

Socio‑demographic characteristics Baseline 2015 Endline 2018
n (%) n (%)

Participation
 Women with infant 1144 (100%) 1082 (100%)

 Settled communities 786 (69%) 810 (69%)

 Mobile pastoralists 358 (31%) 365 (31%)

Age group women
 16–20 252 (22%) 233 (22%)

 21–30 534 (47%) 542 (50%)

 31–40 303 (27%) 249 (23%)

 40+ 53 (4%) 58 (5%)

Educational attainment: settled communitiesa

 Primary school (completed) 324 (41%) 380 (53%)

 Secondary school (completed) 129 (16%) 257 (36%)

 Higher education + (completed) 9 (1%) 3 (< 1%)

Educational attainment: mobile pastoralistsa

 Primary school (completed) 34 (9%) 3 (1%)

 Secondary school (completed) 4 (1%) 0

 Secondary school + (completed) 0 0

Table 2 Changes in antenatal care attendance among pregnant women in two districts of Chad

a ANC1 Number of pregnant women who attended at least the first antenatal care consultation
b ANC4 Number of pregnant women who attended four antenatal consultations

ANC1a (95% CI) ANC4b (95% CI)

Baseline Endline Baseline Endline

Settled communities Global 80% (73–86%) 90% (67–97%) 25% (21–32%) 34% (27–42%)

Yao 45% (38–53%) 59% (48–69%) 7% (3–15%) 14% (6–31%)

Danamadji 94% (91–96%) 97% (94–98%) 46% (42–51%) 61% (50–71%)

Mobile pastoralists Global 48% (41–55%) 56% (41–70%) 8% (3–21%) 14% (11–18%)

Yao 27% (19–37%) 13% (0.01–76%) 4% (1–17%) 6% (3–10%)

Danamadji 74% (55–87%) 72% (65–78%) 17% (6–40%) 22% (17–29%)
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Vaccination coverage
The vaccination coverage based on parental recall of the 
last child vaccinated has considerably increased at end-
line amongst mobile pastoralists from 15% in 2015 to 
84% in 2018, and especially amongst mobile pastoralists 
in Danamadji (1% in 2015 to 85% in 2018). Among set-
tled communities, a minor increase was detectable from 
80% at baseline in 2015 and to 83% at endline in 2018 
(Table 8).

Results from the multivariate analysis
The results of the multivariate analysis show a significant 
association between those who were in the coverage of 
a PADS intervention and the use of maternal health ser-
vices. Individuals who reported to have received a PADS 
intervention were significantly more likely to attend at 
least one ANC and were less likely to give birth at home. 
This association was not observed for postnatal care. 
The results of the multivariate analysis also showed that 
individuals who were affected by a PADS intervention 
were much more likely to have their last child vaccinated 
(Table  9). Furthermore, the results indicate that settled 
population groups are significantly more likely to deliver 
at health facilities, use ANC and PNC services and vac-
cinate their children. Living in the district of Danamadji 

Table 3 Changes in the reasons given by women for not attending the first ANC in two districts of Chad

Note: the percentages in this table are calculated as simple proportions representing the number of reported reasons to the number of participants not attending the 
first ANC

Distance Costs Insufficient quality Poor reception Not part of 
their habit

2015 2018 2015 2018 2015 2018 2015 2018 2015 2018

Settled communities Global 39% 31% 35% 20% 6% 1% 2% 1% 39% 31%
Yao 43% 31% 34% 20% 6% 1% 2% 1% 43% 31%
Danamadji 9% 27% 48% 18% 0% 0% 0% 0% 0% 18%

Mobile pastoralists Global 36% 33% 19% 5% 3% 1% 2% 3% 51% 53%
Yao 39% 35% 19% 3% 2% 1% 2% 0% 56% 44%
Danamadji 29% 27% 20% 10% 6% 0% 2% 10% 37% 56%

Table 4 Changes in the percentage of women who delivered at 
home in two districts of Chad

Home delivery (95% CI)

Baseline 2015 Endline 2018
Settled communities Global 87% (77–93%) 73% (62–83%)

Yao 93% (80–98%) 83% (64–94%)

Danamadji 61% (54–69%) 51% (43–59%)

Mobile pastoralists Global 92% (81–97%) 100%
Yao 97% (82–99%) 100%

Danamadji 88% (83–92%) 100%

Table 5 Changes in the percentage of women attending 
postnatal consultation without an infant in two districts of Chad

Postnatal consultation without infant (95% CI)

Baseline 2015 Endline 2018
Settled communities Global 21% (14–30%) 54% (47–59%)

Yao 5% (2–15%) 25% (21–30%)

Danamadji 51% (44–58%) 96% (57–99%)

Mobile pastoralists Global 16% (10–25%) 8% (6–11%)

Yao 17% (9–29%) 2% (0–4%)

Danamadji 14% (6–22%) 15% (10–20%)

Table 6 Changes in the percentage of women attending 
postnatal consultation with their infant in two districts of Chad

Postnatal consultation with infant (95% CI)

Baseline 2015 Endline 2018
Settled communities Global 27% (21–35%) 57% (50–64%)

Yao 11% (6–20%) 28% (17–40%)

Danamadji 59% (48–68%) 96% (57–99%)

Mobile pastoralists Global 9% (4–18%) 5% (3–8%)

Yao 6% (2–19%) 0%

Danamadji 15% (6–32%) 9% (6–14%)

Table 7 Changes in the percentage of women who reported 
their infant being sick in the last 6 months in two districts of Chad

Infant sickness (reported by the mother) (95% CI)

Baseline 2015 Endline 2018
Settled communities Global 72% (67–77%) 52% (47–56%)

Yao 75% (67–81%) 42% (35–49%)

Danamadji 70% (60–78%) 62% (53–71%)

Mobile pastoralists Global 84% (75–90%) 67% (50–81%)

Yao 89% (76–95%) 59% (52–66%)

Danamadji 80% (73–85%) 81% (33–97%)
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and having completed secondary school was also associ-
ated with higher utilization rates for all analyzed services. 
A high-income status measured through the socio-eco-
nomic index was associated with a lower home delivery 
rate. The lower income status was associated with a lower 
PNC utilization.

Discussion
This evaluation reveals some progress in maternal and 
infant health service utilization in the two study dis-
tricts. In particular, the results suggest an increase in 
the percentage of pregnant women among settled com-
munities that attended ANC at least once, and that 
attended postnatal care within 3 months of delivery. 
Smaller improvements were found for mobile pastoral-
ists, however, the ANC attendance rates remained low 
and PNC rates even decreased. The rate of home deliv-
ery remained also very high for both population groups. 
The vaccination coverage based on parental recall of 
their last child improved considerably amongst mobile 

pastoralists. Compared to the last national demo-
graphic and health survey (DHS) of 2014–2015, 55% of 
women attended at least one ANC (compared to 90% 
among settled communities and 56% among mobile 
pastoralists in this study). As for ANC3+, according to 
the last DHS, 31% attended at least three ANC, which 
is in line or higher than our findings with 34% for the 
settled communities and 14% for mobile pastoralists. 
However, these findings also point to some important 
challenges concerning interventions aiming to improve 
maternal and infant health outcomes. Healthcare dur-
ing pregnancy is a priority. Poor antenatal attendance 
is associated with pregnancy complications, delivery 
of low birthweight babies and more newborn deaths 
[15]. The benefits of a pregnant woman attending ANC 
are also in terms of nutritional and health checks, 
such as whether a woman has a disease like malaria 
or has been exposed to other infectious diseases [16]. 
According to Mbuagbaw and Gofin [17], interventions 
to reduce maternal mortality may focus on three peri-
ods. The first is during pregnancy (ANC); the second is 
the intrapartum period, i.e. during labour and delivery, 
and the third is in the postpartum period (after deliv-
ery, PNC) [16]. The pregnancy period is the more sta-
ble period of these three, whilst the intrapartum period 
is much shorter and less predictable. Accordingly, it is 
often more challenging to provide universal care dur-
ing this short period of labor and delivery, than in the 
longer and more stable ANC period [17].

The potential of ANC in improving maternal and 
neo-natal health has long been recognized since the 
1990s [18]. In developing countries however, many 
pregnant women still fail to benefit from comprehen-
sive ANC. Several factors have been identified for late 
initiation of ANC uptake, such as women’s education, 

Table 8 Changes in the percentage of vaccination coverage 
(parental recall) in two districts of Chad

Vaccination coverage (95% 
IC)

Baseline 2015 Endline 2018

Settled commu‑
nities

Global (n = 784) 80% (73–85%) 83% (70–91%)

Yao (n = 415) 56% (50–62%) 67% (55–78%)

Danamadji 
(n = 369)

93% (90–95%) 95% (92–97%)

Mobile pastoralists Global (n = 358) 15% (7–30%) 84% (80–87%)

Yao (n = 185) 18% (10–32%) 82% (76–87%)

Danamadji 
(n = 173)

1% (0.1–19%) 85% (80–90%)

Table 9 Association between health service use, vaccination coverage, and different socio‑demographic and geographical variables

*P < 0.05; **P < 0.01; ***P < 0.001
a Odds ratios (ORs) refer to the period effects. Multivariate linear regression models were adjusted for the categorical socio-economic status (SES) variable
b SES Socio-economic status
c District Sanitaire
d PNC Postnatal care

ANC1 Home delivery PNCd with infant Infant vaccinated
ORa (95% CI) ORa (95% CI) ORa (95% CI) ORa (95% CI)

Lower  SESb 0.99 (0.78–1.26) 1.30 (1–1.70) 0.69 (0.55–0.88)** 1.11 (0.78–1.43)

Higher SES 0.79 (0.58–1.07) 0.72 (0.53–0.98)* 1.03 (0.76–1.39) 0.88 (0.64–1.20)

DSc Danamadji 10.56 (8.12–13.71)** 0.18 (0.14–0.25)** 4.43 (3.49–5.63)** 5.56 (4.25–7.26)**

Settled population 4.22 (3.22–5.53)** 0.29 (0.22–0.41)** 4.38 (3.49–5.63)** 12.53 (8.80–17.89)**

Secondary school completed 3.80 (1.82–7.92)** 0.47 (0.34–0.67)** 4.45 (3.40–5.64)** 1.74 (1.20–2.52)**

Survey year 2018 1.02 (0.79–1.34) 0.58 (0.42–0.80)** 1.71 (1.33–2.20)** 1.63 (1.22–2.19)**

Affected by a PADS intervention 1.76 (1.26–2.45)** 0.66 (0.47–0.93)* 6.74 (4.56–9.96)** 0.85 (0.61–1.20)
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husband’s education, women’s employment, affordabil-
ity of services and access to the clinics [19], but also fac-
tors related to the poor quality of ANC services, such as 
the shortage of supplies and drugs and unskilled health 
personnel [20–22]. Although the findings of our study 
suggest that ANC attendance seem to have increased 
recently for settled communities mainly, our qualita-
tive study shows that there remain serious issues with 
regards to quality of care and the availability of medi-
cines [23], but also with regards to cultural factors (hab-
its) and distance to primary health centers. This holds 
especially true for mobile pastoralists. Results from a 
scoping review on access to modern reproductive health 
services conducted amongst nomadic populations across 
the world highlighted that nomadic people face complex 
barriers to healthcare access, which were largely charac-
terized as external (geographic isolation, socio-cultural 
dynamics, logistical and political factors) or internal 
(lifestyle, norms and practices, perceptions) factors. Fur-
thermore, low awareness of modern reproductive and 
maternal health services and their benefits reinforced 
by a lack of culturally sensitive approaches to communi-
cating about them, were mentioned as major barriers to 
utilization [24]. This is in line with the findings from our 
baseline survey and qualitative assessment, highlighting 
not only the importance of the availability, affordabil-
ity, quality of care and distance to primary health cent-
ers but also of the health practitioners competencies in 
welcoming and cultural communication and the prac-
tices and customs of the target population [10, 25] – all 
of which interact to influence women’s likelihood to seek 
out or accept health services [26].

The emerging consensus is that in order to improve 
maternal and newborn health, a range of health sys-
tem strengthening interventions at every level of the 
continuum of care, from the community to the health 
facility and hospital, are necessary, instead of fostering 
more traditional vertical programmatic strategies [27]. 
In these programmes, single elements of care are often 
implemented without making the needed connections to 
ensure comprehensive care [28]. Within the continuum 
of care, all women should have access to reproductive 
health choices and care during pregnancy and childbirth, 
and all newborns should be able to grow into healthy 
children [29]. This approach calls for the integration of 
programmes for maternal, neonatal, and child health that 
include a package of services including community-based 
family planning, health and nutrition services [29–31]. It 
has however also become increasingly evident that high 
coverage of essential interventions in healthcare facilities 
is not enough to reduce maternal mortality [28], mainly 
due to the services not being utilized [31]. Additionally 
and most importantly, women’s capacity and capability to 

take ownership and decide about their care at the right 
time needs to be strengthened. Too often, women are still 
dependent on others to make these decisions for them. 
According to Elmusharaf et  al. [31], gender norms are 
often too little considered in the design, implementation 
and research of interventions and strategies to improve 
access to maternal healthcare. Unequal power in the 
decision-making process within households often restrict 
women’s autonomy, her negotiation power with her part-
ner, increase fertility rates and unwanted pregnancy, and 
hence negatively affect maternal health outcomes [32]. 
Thus, in future more attention needs to be given to gen-
der-specific messaging, and to improving demand side 
barriers for both women and men (education, empow-
erment, employment/ income) to change the environ-
ment in which the decisions are being made in order for 
women to access care [31]. Moreover, attention must be 
paid to better understand where delays in timely medi-
cal intervention occur, which is a significant contribu-
tor to maternal and infant mortality and morbidity [33]. 
Last, more investment is needed in improving the overall 
quality of maternal and child health services, especially 
ANC and PNC provision at public healthcare facilities in 
Chad aimed at reducing maternal and child mortality and 
morbidity.

In spite of the efforts deployed by the government to 
improve mobile population’s health in Chad, access to 
basic care remains a major challenge to most people, 
due to socioeconomic and geographical reasons [34], but 
also due internal factors related to cultural practices and 
norms [24]. The results of this study suggest an increase 
in vaccination coverage among children of mobile pasto-
ralists as a result of the implementation of joint human 
and animal vaccination campaigns (One Health). In the 
thrive towards universal access to health, it will however 
be important to implement complementary strategies 
to provide hard-to-reach and marginalized population 
groups with adequate health services and infrastructures 
by moving from only mobile outreach campaigns and 
services to an approach that ensures that these popula-
tions visit and access fixed health services [3].

There are several limitations to our study. First, the 
power calculation of this study was conducted for the 
initial cross-sectional baseline study with the aim of 
comparing the use of health services among settled com-
munities and mobile pastoralists across the two districts. 
The study has therefore limited power to formally test 
longitudinal hypotheses, and particularly the effective-
ness and changes of the PADS programme interventions 
over time, as no control group was included. Second, 
most indicators were based on self-reporting which bears 
the risk to over- or under-estimate the actual utilization 
ratios [35, 36].
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Conclusion
A combination of health systems strengthening inter-
ventions in the health facilities and sensitization cam-
paigns in the communities, including in marginalized 
and hard-to-reach areas, improved the use of cer-
tain maternal and infant health services, especially 
ANC visits. However, to facilitate equitable access to 
and use of health care services in particular in times 
of increased vulnerability (pregnancy) and by certain 
population groups (mobile pastoralists) in hard-to-
reach areas, reinforced health education and culturally 
adapted communication strategies including gender-
specific messaging, will be needed over a sustained 
period of time.
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