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Background Background 
Both under and overnutrition have been associated with poor pregnancy outcomes. 
Hence, quality nutrition services are essential during pregnancy to help ensuring a 
healthy diet for expecting women especially in countries where malnutrition including 
anaemia is high, such as Senegal. Based on the Donabedian model of quality of care, the 
offer of nutrition services during antenatal care (ANC) was assessed in health facilities of 
Kolda region, Senegal. 

Methods Methods 
A cross-sectional descriptive survey was conducted among a random sample comprising 
30% of the ANC providers of the region. Data on conditions and environment of health 
facilities were collected through direct observations as well as information on available 
equipment, materials and drugs/supplements. Data on ANC workforce such as their 
qualifications and supervision were gathered through a questionnaire. ANC providers 
were also asked to self-report their offer of nutrition services, including counseling. 

Results Results 
With the exception of blood analyses equipment as well as calcium and energy-protein 
supplements, over 90% of health facilities had materials, equipment and supplies for 
providing nutrition services. ANC providers were either midwives or nurses as required by 
national standards but over 60% were not supervised every two months as prescribed. 
About 20% of them had received some training in maternal nutrition. Only 30% of ANC 
providers reported asking pregnant women about eating habits including the use of 
iodized salt, resting and sleeping habits and 15% on night blindness. Regarding nutrition 
counseling, 60% mentioned that they were always providing general dietary advice, 50% 
recommended specific foods to gain weight and 20% reported talking always about 
potential side effects of iron and folic acid supplementation. 

Conclusions Conclusions 
Although health providers have qualifications to perform ANC and work in a conducive 
environment, their capacities to provide nutrition services may be suboptimal. To some 
extent, this situation may contribute to the limited offer of nutrition services. 

In spite of all efforts undertaken up to now, maternal 
mortality remains of concern with a global ratio at 211 per 
100 000 live births.1 More than 90% of maternal deaths oc-
cur in low- and middle-income countries (LMIC), and Sub-
Saharan Africa accounts for 66% of the global burden.1 It is 
clear that more investments are required to achieve the sus-
tainable development goal of less than 70 per 100 000 live 
births by 2030.2 

To address maternal mortality, evidence-based interven-
tions with high return on investments have been identi-
fied,3 one of them being improving woman nutrition during 
the prenatal period.3,4 Yet to do so, it is essential to have an 

enabling environment such as a health care workforce ca-
pable of providing good quality antenatal care (ANC) and 
equipped with appropriate supply as well as working in a 
healthy and comfortable environment.3,5 This has been cor-
roborated by Downe et al.6 who investigated healthcare 
providers’ views and experiences in providing ANC well as 
factors influencing their provision. Results showed that the 
local infrastructure, the cost of services, the clinical envi-
ronment, the organization of services, resources and work-
ing conditions of health staff as well as their attitude were 
framing the provision of ANC and their uptake by women. 

ANC visits are unique opportunities to prevent, detect, 
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alleviate and manage health issues during pregnancy which 
may impact both mothers and babies.7 Unfortunately, at the 
global level, the latest data show that only 65% of women 
attended the four recommended antenatal visits8 during 
the last pregnancy: in Sub-Saharan Africa, this proportion 
was even lower, at 53%.8 Yet, ANC constitutes a platform 
to promote optimal eating behaviors during pregnancy and 
could help at reducing anaemia that affects 63% of pregnant 
women in Senegal.9 

Even though comprehensive and quality ANC should be 
provided to each pregnant woman, LMIC are still struggling 
for offering such package which includes nutrition inter-
ventions.4 In Senegal, to ensure access to optimal ANC, the 
Ministry of Health and Social Action has recently issued 
guidelines that prescribe the content of each ANC visit10 

based on international recommendations.4,11 Nutrition in-
terventions are part of the package. However, to our knowl-
edge, no investigations have been performed to evaluate 
whether or not government recommendations are imple-
mented, especially with regards to nutrition services which 
are key for positive pregnancy outcomes. 

As part of a larger study aiming to assess the offer and 
uptake of quality nutrition services during ANC visits, the 
objective of this paper was to describe the availability of 
material resources as well as qualifications of ANC 
providers and their self-assessed provision of nutrition ser-
vices to pregnant women in health facilities of Kolda region 
in Senegal. This area is well known for its malnutrition rates 
among women and young children, which are among the 
highest of the country.9,12 

METHODS 
CONCEPTUAL FRAMEWORK 

The Donabedian conceptual framework13 was used to guide 
this research. It refers to three distinct dimensions for the 
analysis of the quality of health care, namely: structure, 
process, and outcomes, which are also interrelated. 

The structure component consists of the assessment of 
available resources for providing care as well as their or-
ganization. It includes health facilities, equipment and fi-
nancing. The second aspect, the evaluation of process, re-
lates to the examination of the care provision itself. It en-
compasses the assessment of human resources and thus, it 
also involves making a professional judgment of elements 
and details of care based on comparisons with pre-estab-
lished standards. Outcome analysis is the assessment of 
the final outcomes of care, usually specified in terms of 
health, well-being and patient satisfaction. Given the focus 
of the present paper, the data collection was conducted to 
gather information on the two first components namely the 
structure and the process. In particular, we were interested 
through the process dimension to: 1) collecting information 
on the availability of materials and functional equipment; 
2) identifying the availability and qualification of health 
personnel. Concerning the process dimension, it was about 
self-reported services offered, especially nutrition services 
by ANC providers. 

PRELIMINARY STEPS 

DEVELOPMENT OF SURVEY TOOLS 

To gather data on elements of the two components of the 
Donabedian model, the tool set from the “Quality Assess-
ment of Nutrition Services” package developed by Helen 
Keller International (HKI)14 was used. This guide was de-
veloped specifically for assessing the quality of nutrition 
services during the pre- and post-natal period for women 
as well as during childhood. To assess each component of 
interest, namely the structure and some elements of the 
process, the following tools were used: 

All above tools were translated into French. Moreover, 
before initiating the field study, interviews were conducted 
by the main author with resource persons from various or-
ganizations working in the field of reproductive health, par-
ticularly nutrition, to collect relevant documentation on 
national standards on ANC.10 Items on these standards 
were added to the survey tools. 

TRAINING OF SURVEYORS 

A total of ten (10) surveyors were recruited based on the fol-
lowing criteria: speaking Pulaar (the most spoken language 
in Kolda region), having at least secondary level education 
and at least five years of experience in surveys as well as 
having a training background as a midwife or a nurse. 

Two training sessions of five days each were held in No-
vember and December 2018 in Dakar, Senegal, at the Insti-
tut de formation et de recherche en Population, Développe-
ment et Santé de la Reproduction (IPDSR) of the Université 
Cheikh Anta Diop. The investigators were trained on data 
collection methods and tools, including the administration 
of consent forms. During the training, each survey tool was 
also reviewed and translated in Pulaar language with the 
entire group of surveyors to ensure common understanding 
of each question and observation to be asked/made. Survey-
ors were also briefed on social and/or religious specificities 
of the survey area. 

All the tools were pre-tested in a rural area of the neigh-
bourhood health facilities with nine providers from two fa-
cilities. 

STUDY SITE 

Senegal is located on the West African coast with a popu-
lation of around 15 million inhabitants in 2017.15 The pro-
portion of the population living below 1.90 $ per day is es-
timated at 33 %.1 The region of Kolda, with a population of 
about 750 000 inhabitants, is situated on the Eastern part of 

• The structure: the checklist from the HKI package 
was used to record all material, equipment and inputs 
available in health infrastructure needed to provide 
nutrition services, as well as information on the 
health infrastructure itself. 

• The process: the interview guide of the HKI package 
was used to gather information on types of services 
offered by each healthcare provider as well as on her/
his qualifications. 
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the country.15 

Although the majority (over 95%) of ANC were offered by 
qualified health staff in every region of the country includ-
ing Kolda, national data revealed that only 63% and 40% of 
women had received respectively at least 90 tablets of iron 
and folic acid (IFA) and deworming during their last preg-
nancy.9 These proportions were even lower in Kolda region 
(36% and 24% respectively),9 which made this region a site 
of particular interest for the present study. 

TYPE OF STUDY AND PARTICIPANTS 

This was a cross-sectional descriptive survey. All health 
workers offering ANC in all public health infrastructures (1 
hospital, 4 health centers and 60 health posts) of the Kolda 
region were listed, for a total of 88. Thirty percent of them 
were randomly selected to participate in this study. 

DATA COLLECTION 

The data collection was conducted in December 2018 and 
January 2019 by five teams of two surveyors in all three dis-
tricts of the Kolda region namely Kolda, Médina Yoro Foulah 
and Vélingara. 

First, in each of the selected health facility, by using the 
checklist and through direct observations, all education-
al materials (e.g. counseling cards), equipment (e.g. scale, 
height board) and inputs (e.g. medicines, micronutrient 
supplements, bednets) available in the health infrastruc-
ture to provide nutrition services were recorded. This ex-
ercise was conducted by a surveyor jointly with the head 
of each health post or with the chief of midwives in health 
centers and in the hospital. Information and observations 
on the health infrastructure (e.g. cleanliness, access to im-
proved water and sanitation, waste disposal) was also gath-
ered with the checklist. 

After the completion of the checklist, a face-to-face in-
terview of about 60 minutes was conducted privately with 
the ANC provider, using the interview guide. Data on the 
following were collected: qualifications of the health 
provider, her/his experience in provision of ANC (in years), 
nutrition and other ongoing trainings received in the past 
years, their duration and qualifications of trainers, visits 
and feedbacks from supervisors, services said to be offered 
by the provider during ANC including content of the nutri-
tion counseling. 

At the end of each day of data collection, all survey tools 
were reviewed by the main author to ensure completeness 
and accuracy. 

DATA ANALYSIS 

The data entry was performed on SPSS software (version 23, 
IBM Corporation, Armonk, NY, USA) by the main author, 
his assistant and two of the surveyors who had experience 
in data entry and cleaning. To ensure quality of the data 
entry, data of a random sample of 10 completed question-
naires and 10 observation grids were entered by each per-
son. To check the error rate, a random sample of 10 items 
was selected for each tool and the percentage of errors in 
the data entry was estimated. Initially, a percentage of al-

most 5% was calculated. Another series of the same number 
of questionnaires and checklists was entered and an error 
percentage of less than 1% was reached. 

Upon completion of the data entry, matrices were de-
veloped to organize data under each national standard. As 
such, data from each tool were placed under the appropriate 
government standard. For some items not included in na-
tional standards but part of HKI tools, international stan-
dards were consulted to check their relevance for optimal 
ANC services. For instance, motorcycle and bicycle were 
not included as such in national Senegalese standards as 
mandatory equipment for the provision of ANC services. 
However, they were considered in our analysis given their 
role in supporting outreach services such as immuniza-
tion.16 Also, only long-lasting impregnated bednets were 
considered as per the national standards recommenda-
tions.10 On the other hand, in spite of the fact that multiple 
micronutrient supplements were present in some health fa-
cilities, this item was not retained given the WHO recom-
mendation with regards to their non relevance for optimal 
ANC care.17,18 Although not included in national standards, 
qualifications of trainers were also considered given the po-
tentially limited capacities of some trainers especially for 
nutrition training.19 

Thereafter, data were classified according to the afore-
mentioned components of the Donabedian model13 namely 
structure and process as follows: a) structure: description of 
the health facility and its environment, availability of mate-
rials, equipment, nutritional supplements and information/
education/communication (IEC) materials, b) process: de-
scription of the ANC workforce, general services and coun-
seling services said to be offered by health providers during 
ANC visits. 

The proportions of all health facilities who were adher-
ing (yes or no) to each standard, either governmental10 or 
international4,16 were calculated. Similarly, percentages of 
structures equipped with each required materials, equip-
ment and other inputs recommended for ANC were comput-
ed. 

With regards to the ANC workforce, proportions of 
health providers with the recommended professional back-
ground (as per the national standards: first choice, being a 
midwife, or second choice, a nurse or, third choice, a nurse-
assistant), who had received supervision in the past two 
months and feedbacks from supervisors (yes or no) were as-
sessed.10 In addition, percentages of health providers who 
had received any types of trainings provided by the health 
district staff and topics, nutrition training either provided 
by the district or others (e.g. regional or central level health 
staff) and their specific topics were assessed, as well as the 
point/moment in time of nutrition trainings. Proportions of 
trainings provided by trainers with different qualifications 
(e.g. doctors, nutritionists, nurses, midwives) were also cal-
culated. 

To help in determining the direct offer of ANC services by 
providers, proportions of health providers who declared of-
fering “always” different services (recommended by the na-
tional standards) during ANC visit were calculated. In ad-
dition, with regards to counseling services offered during 
ANC, percentages of health providers who mentioned doing 
each action point recommended in the national standards 
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Table 1. Percentages of health facilities according to availability of materials, equipment, nutritional Table 1. Percentages of health facilities according to availability of materials, equipment, nutritional 
supplements and education material* supplements and education material* 

% of health % of health 
facilities facilities 

General material and General material and 
equipment equipment 

Nutritional supplements Nutritional supplements Educational material by topic Educational material by topic 

≥ 90 Seats for clients 
Mid-upper arm 

circumference tape 
(MUAC) 

Foetal heartbeat listening 
device 

Blood pressure apparatus 
& Stethoscope 

Cupboard 
Vaccination kit including 

ice packs 
Examination table 

Scissors 
Disposable needles 

Soap for handwashing 
Prenatal health cards 

ANC and family planning 
registers 

Obstetric delivery table 
Height board for adult 

Child health cards 

Vitamin A capsules (100 UI) 
Dewormers 

Iron and folic acid supplements 
Vitamin A capsules (200 UI) 
Parasite control prophylaxis 

Family planning 

70 - 89 Impregnated bednets 
Lab equipment for urine 

analysis 

Breastfeeding 
HIV/AIDS 

Iron deficiency 
Vitamin A deficiency 

General nutrition during pregnancy 

50 - 69 Ambulance, Motorcycle Micronutrient powder 
Malaria prophylaxis (e.g. 

Fansidar) 

Vitamin A deficiency 
General nutrition 

Zinc deficiency 
Young child complementary feeding 

30 - 49 Vehicle 
Lab equipment for blood 

analysis 
Sterilized needles 

Fortified corn soya bean-based 
cereals (CBS/CBS+) 

Iodine deficiency 

< 30 Bicycle Protein-energy supplement 
Calcium supplement 

Others (e.g. tuberculosis, malaria, 
monitoring/importance of ANC) 

*Items in italic font are international recommendations (Sodha & Dietz, 2015)16 

were also assessed. 

RESULTS 

On total, ANC services of one hospital, two health centers 
and 21 health posts were assessed in the study. The re-
sponse rate was 100%. In fact, during the data collection, 
there was a national strike and three members of the health 
providers union who were initially selected to participate 
to this study did not agree to be included. There were re-
placed by alternates who were also selected randomly from 
the list. Compliance to environmental standards by health 
facilities is described in Figure 1. Overall, more than 90% 
of health facilities had access to an improved water source 
(which for 70% was running water) and were electrified. In 
addition, three quarters had fluid-free walls and were free 
of excess dirt and dust. Around 50% had a garbage bin in the 
consultation room, and 85% were burning waste. All struc-
tures were also equipped with latrines, mainly (73%) manu-

ally flushable latrines (results not shown). 
Different types of materials and equipment were avail-

able in all health facilities such as mid-upper arm circum-
ference (MUAC) tape, vaccination kit and obstetric table 
(Table 1). Height board for adult measurement, iced packs 
for immunization activities, child health cards and long-
lasting impregnated bednets were found in more than 80% 
of health facilities as well as IFA supplements, vitamin A 
capsules and dewormers. Lab equipment for testing blood 
was available in about 40% of the structures. Calcium and 
protein-energy supplements were available in around 25% 
of structures while fortified corn-soya bean-based cereals 
and malaria prophylaxis were found respectively in 40% and 
50% of facilities. IEC materials on family planning, breast-
feeding and HIV/AIDS were found in around 90% of the 
health facilities while IEC materials on iron and vitamin A 
deficiencies and general nutrition for adults were observed 
in around 70% and on iodine deficiency, in 44% (Table 1Table 1). 

With regards to the ANC workforce, of all providers, 
around 80% were midwives, 15% nurses and 4% were as-

Antenatal nutrition services offer in primary health care facilities of Kolda region, Senegal

Journal of Global Health Reports 4



Table 2. Description of the ANC workforce: Proportion (%) of ANC providers according to their Table 2. Description of the ANC workforce: Proportion (%) of ANC providers according to their 
qualification background, timing of last supervision visit and type of trainings received in past years (N qualification background, timing of last supervision visit and type of trainings received in past years (N 
= 27)* = 27)* 

% of ANC % of ANC 
providers providers 

Qualification/ of health Qualification/ of health 
provider provider 

Timing of last Timing of last 
supervision visit supervision visit 

Training and Topics covered Training and Topics covered 

≥ 90 Had followed training sessions (any) 

70 - 89 Midwife 

50 - 69 > two months 

30 - 49 ≤ two months Family planning 
HIV/AIDS 

ANC 

< 30 Nurse 
Nurse’s assistant 

Malaria 
Nutrition or cervical cancer screening or 

pregnancy monitoring 
Biomedical waste treatment, youth reproductive 

health 
Others (e.g. post-abortion care, immunization) 

*Items in italic font are government standards (MSAS, 2018)10 

Table 3.Table 3.  Organization of ANC services in facilities: Availability of staff, consultation days and schedule Organization of ANC services in facilities: Availability of staff, consultation days and schedule 
(N = 27) (N = 27) 

% of health facilities* % of health facilities* Availability of staff in the facility Availability of staff in the facility ANC days ANC days ANC consultation schedules ANC consultation schedules 

≥ 90 Monday - Sunday 

50 - 69 8 am - 4 pm 

30 - 49 Monday - Sunday 
Monday - Friday 

< 30 Monday - Saturday 
Monday - Thursday 

8 - 12 am 
At any time 

Others 

* There was no percentage between 70-89%. 

sistant nurses (Table 2Table 2). All midwives were female while all 
other ANC providers were male. In addition to the tasks in-
volved in the function of midwife and nurse, 33% of inter-
viewed providers also performed the administrative posi-
tion of head of post or master midwife. Otherwise, it was 
noted that more than 90% of ANC providers were present in 
health facilities from Monday to Sunday (Table 3). However, 
although ANCs were not offered every day (less than 40%), 
at least 80% of the facilities offered them from Monday to 
Friday and most frequently between 8 am and 4 pm. 

Around 30% of health providers had been supervised in 
the last two months (Table 2) and, among those, half did re-
ceive feedbacks during the last supervision visit. The most 
frequent topics addressed during feedback was the filling 
out of the ANC register (18,5%) and family planning issues 
(7,4%). It also appeared that providers had been working 
in their structure for an average of 2,7 years though they 
had an average of 4,52 years (± 0,70) of experience doing 
ANCs (results not shown). Nevertheless, 15% of providers 
had been offering ANCs for less than a year (results not 
shown). 

Nearly all providers (96%) participated in periodic train-
ing sessions organized by their health district (Table 2). A 

total of 35 topics were covered during these trainings. The 
most covered subjects were family planning (48%), HIV/
AIDS (44%) and ANC (33%). When considering all nutrition 
trainings provided either by the district, the region or the 
central level, 41% of ANC providers were trained on nu-
trition mostly by doctors or nutritionists and around 60% 
benefited from this training in the past year. However, 22% 
of providers reported that they had not received any train-
ing in nutrition in the past few years. Over 50% of health 
providers who benefited from a nutrition capacity-building 
activity were trained on maternal nutrition while around 
a third had received training on micronutrient supplemen-
tation, deworming and protein-energy supplementation 
(Table 4). A total of 16 topics were covered during nutrition 
trainings, several of them being covered during the same 
training session. 

With regards to services offered during ANC consulta-
tions, as reported by health providers, different physical as-
sessments were performed by more than 70% of them (Table 
5). Specifically, most providers claimed they were always 
collecting information on woman weight, height, MUAC, 
presence of oedema and anaemia signs as well as on uterine 
height and body temperature. Samples of urine and blood 
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Table 4. Description of the ANC workforce: Proportion (%) of ANC providers by type of nutrition Table 4. Description of the ANC workforce: Proportion (%) of ANC providers by type of nutrition 
training received in past years (N= 27) training received in past years (N= 27) 

% of ANC % of ANC 
providers providers 

Timing of last training in Timing of last training in 
nutrition nutrition 

Professional background of Professional background of 
trainers trainers 

Topics covered in training sessions Topics covered in training sessions 
(N=16) (N=16) 

50 - 69 Doctors 
Nutritionists 

Maternal nutrition during 
pregnancy 

30 - 49 6 - 12 months Iron-folic acid supplementation 
Micronutrient deficiency 

Deworming 
Protein-energy supplementation 

Other topics e.g. breastfeeding 
(N=10) 

< 30 < 6 months 
6 - 12 months 
> 12 months 

Have not received nutrition 
training 

Nurses 
Midwives 

Others (e.g. social worker) 

Vitamin A supplementation only 
Calcium supplementation 

Table 5.Table 5.  Assessments services during ANC visits: Proportions of ANC providers self-reporting doing Assessments services during ANC visits: Proportions of ANC providers self-reporting doing 
always different services (N= 27) always different services (N= 27) 

% self-reporting % self-reporting 
doing it “always” doing it “always” 

Direct practices / assessments items Direct practices / assessments items Verbal assessment items Verbal assessment items 

≥ 90 Measures weight 
Performs a breast exam, takes blood pressure 

Measures woman uterine height, checks tetanus toxoid 
status 

Assesses number of previous 
pregnancies 

Assesses if sleeping under bed net 
Asks age and uptake of iron and folic 

acid supplements 

70 - 89 Measures height & arm circumference 
Assesses blood pressure, checks for anaemia signs (e.g. pale 

hand palm/ inner eyelids) 
Checks immunization status 

Listens fœtal heartbeat, checks for oedema 
Collects urine 

Measures woman temperature 
Takes a blood sample 

Asks outcome of last pregnancy & if 
tested for HIV/AIDS 

Asks the date of last tetanus toxoid 
injection 

Asks if taking malaria prophylaxis 

50 - 69 Asks HIV/AIDS status 
Asks the uptake of deworming 

Asks about appetite 

30 - 49 Asks about daily workload 
Inquires about breastfeeding plan 

Asks about eating habits 
Asks if use iodized salt 

< 30 Asks about resting and sleeping habits 
Asks about night blindness 

were also collected by more than 70% of providers. 
In the case of verbal assessment, different questions 

were reported by ANC providers as being always asked to 
women during consultations (Table 5). Over 90% of them 
mentioned always enquiring about the outcome of previous 
pregnancies, if the woman was sleeping under a bednet and 
was taking IFA. Half of health providers reported always 
asking women about their appetite and around 30% men-
tioned always asking about eating habits, the use of iodized 
salt, resting and sleeping habits and slightly less (15%) 
about night blindness. 

With regards to counseling services offered during ANC 

visits, over 90% of ANC providers declared always talking 
about the importance of sleeping under bednet and sug-
gested to test for HIV status (Table 6). Almost 9 out of 10 al-
so reported always explaining to women the importance of 
taking IFA while 7 out of 10 reported advising how to take 
them. Around 60% mentioned that they were always pro-
viding general dietary advice, while 50% said they advised 
about specific foods to gain weight and around 45% talked 
about the importance of gaining adequate weight. About 
20% reported talking always about potential side effects of 
IFA. 
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Table 6. Counseling services offered during ANC visits as reported by health providers: % of ANC Table 6. Counseling services offered during ANC visits as reported by health providers: % of ANC 
providers self-reporting always providing counseling on different action points (N= 27) providers self-reporting always providing counseling on different action points (N= 27) 

% reporting doing it % reporting doing it 
“always” “always” 

Action points included in counseling Action points included in counseling 

≥ 90 Talks about the importance of sleeping under bed net 
Suggests testing for HIV/AIDS 

70 - 89 Explains how to take iron and folic acid supplements 
Talks about the importance of taking iron and folic acid supplements regularly 

Provides advice on danger signs and talk about the importance of taking malaria prophylaxis 
Suggests the avoidance of coffee and tea 

50 - 69 Provides advice on exclusive breastfeeding & talk about the importance of taking parasite prophylaxis 
or treatment 

Provides general dietary advice 
Suggests to reduce workload 

Suggests to increase sleeping/resting hours 
Provides advice on specific foods to eat to gain adequate weight 

30 - 49 Talks about the importance of gaining adequate weight 
Suggests the avoidance of alcohol and of tobacco products 

Explains the lactational amenorrhea method for birth spacing 
Talks about the importance of using iodized salt 

< 30 Talks about potential side effects of iron and folic acid supplements 

Figure 1.Figure 1.  Percentages of health facilities adhering to government essential environmental standards or international Percentages of health facilities adhering to government essential environmental standards or international 
recommendations recommendations 

DISCUSSION 

The objective of this article was first to assess whether the 
health facilities visited had all the necessary materials and 
equipment to adequately provide nutrition services during 
ANC. Then, data on the availability of qualified personnel 
was collected as well as services reported by health 
providers as being offered during ANC in health facilities 
located in the Kolda region, Senegal. The Donabedian mod-

el13 was used to guide the data collection on the structure 
and process components of the framework. Thereafter, 
standards of the Ministry of Health and of Social Action of 
Senegal developed to ensure the provision of quality ANC 
were used to assess if the ANC offer complied with these 
standards. In the few cases where there were no govern-
ment standards, international recommendations were used. 

Our results show that the general environment in 
healthcare facilities was seemingly better in Kolda that in 
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other developing countries and even in nearby regions of 
Southern Senegal (Ziguinchor, Sédhiou, Tambacounda, Ke-
dougou and Bakel) where the quality of infrastructure was 
reported to be generally poor, as only half of the health fa-
cilities had access to electricity while 25% had running wa-
ter in the structure.20 

In our study, most facilities were meeting national re-
quirements with regards to minimal essential environmen-
tal health conditions which could help avoiding the devel-
opment of infection during the stay or visits of individu-
als.5,21 In addition, women would be more willing to consult 
for ANC if services are offered in clean and attracting struc-
ture6; a good reason to maintain the state of facilities as in 
those of the present study, both for women and for health 
providers for whom adequate working conditions are also 
essential. 

Adult length board and scale, MUAC tape, IFA and vi-
tamin A supplements were found in almost all facilities 
as opposed to equipment for blood analyses, ambulance, 
and calcium and protein-energy supplements. These results 
are comparable with findings of studies conducted in 
Bangladesh and Uganda which showed that almost all 
health facilities had a weighing scale and IFA tablets while 
between 30-50% had calcium supplements.22,23 In our con-
text, the limited number of health facilities having calcium 
and protein-energy supplements may be attributed to the 
fact that these government standards are not fully imple-
mented - although more than 20% of women in reproduc-
tive age are undernourished (BMI < 18.5) and for whom 
calcium intake may be limited.24,25 The limited amount of 
government resources could be a constraint to the imple-
mentation of these interventions including the supply of 
calcium and protein-energy supplements in health facili-
ties. In fact, even for IFA tablets, national data show that 
the availability has been reduced over the years.26 

With regards to materials for blood testing, they should 
be available in every facility as WHO recommends a full 
blood count testing for diagnosing anaemia during preg-
nancy or when not possible, the use of a haemoglobinome-
ter.17 Similarly, to our context, in some LMIC, Downe et al.6 

have also pointed out the limited availability of diagnos-
tic equipments for anaemia testing even though it should 
be offered in each structure10 and ideally, nearby women’s 
home. 

Remarkably, in our context, it appears that almost all 
structures had a health provider with the recommended 
background (either a midwife or a nurse), a situation not al-
ways met in LMIC.27 More than 90% of them were present 
in facilities on a daily basis and almost all offered consul-
tations every working day. Among those providers offering 
ANCs, 20% were male. For many women, this could be, ac-
cording to Mayca, “a barrier for not seeking ANC because of 
the shame and embarrassment associated with physical as-
sessment” (cited by Downe6), or even mistrust.28 

Among ANC providers, around 30% were also fulfilling 
the position of head of the health facility. This dual role 
likely increased their workload and may have reduced their 
time allocation to ANC. According to Briggs and Garner, 
“health care workers in South Africa also face operational 
challenges such as multi-tasking and overwork.”29 

In spite of the fact that health workers with appropriate 

initial training were providing ANC, they were not super-
vised as often as it should be. This is a major constraint 
for capacity-building of ANC providers and consequently, 
for optimal provision of quality care. Supervision has many 
benefits which have been documented. A systematic review 
on supportive supervision has shown that the identification 
and the resolution of problems through supervision in-
creases provider`s motivation and confidence and translates 
into an improvement in quality of care30 such as nutrition 
services.31 

Almost all ANC providers in this study had received some 
in-service training, but less than half benefited from a nu-
trition training and only 20% were trained on maternal nu-
trition, a similar proportion to the 17% observed by Mallick 
et al.32 at national level. The focus of capacity-building ac-
tivities was rather on family planning and HIV/AIDS even 
though the HIV/AIDS prevalence in the Kolda region is 1,5% 
while malnutrition affects one woman out of two.12 Most 
trainers were doctors or nutritionists. Although nutrition-
ists were mentioned in several occasions as being the 
providers of nutrition trainings, it is unlikely that they had 
a bachelor/licence in human nutrition. In Senegalese con-
text, the “nutritionist” term is generally applied to special-
ists in health (e.g. medical doctors), biology and in natural 
sciences who have obtained a graduate degree in nutrition. 
In West Africa, it has been reported that nutrition training 
of health professionals (with similar background to those 
involved in the provision of nutrition trainings in our set-
ting) was poor33 which raises questions about the quality 
of the training and of trainees` capacities in nutrition. Even 
if IEC material was available, not all facilities had materi-
als on nutrition during pregnancy topics such as the pro-
vision of IFA, the importance of using iodized salt or gain-
ing appropriate weight, or even on general nutrition. How-
ever, prenatal health cards which contain written nutrition 
messages were observed in almost all structures. Neverthe-
less, this situation is unfortunate given that appropriate IEC 
materials facilitate the communication of information by 
health providers, especially in the case of predominantly il-
literate populations in Senegal where less than one in two 
women aged 15-49 years is literate12 and thus, unlikely to 
read messages available in health cards. 

Nutrition-related assessments and services including 
nutrition counseling did not always appear to be a priority 
in health facilities. Besides reporting doing general exam-
ination like checking for anaemia signs and taking weight, 
which is indeed nearly universally performed in Sene-
gal,12,32 verbal assessment seems to focus on family plan-
ning, HIV/AIDS and malaria, with limited attention to nu-
trition-related behaviors. In fact, only 30% of providers 
asked about eating habits and the use of iodized salt, a 
few more asked about appetite and a few less about night 
blindness. It is noteworthy though that, as reported by ANC 
providers, a major part of the assessment consisted in sim-
ple tests/examinations/checklist items (such as measuring 
weight or height, taking blood, checking immunization sta-
tus) which do not necessarily lead to extended exchanges 
with women. On the opposite, asking about their appetite, 
eating habits or workload may require more exchanges and, 
consequently, more time which may explain why these 
questions are not always asked. Providers may also be more 
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comfortable dealing with topics that are more often covered 
during the trainings, unlike nutrition services. 

Counselling is generally provided in most health facil-
ities but still, actions points covered are often related to 
malaria and HIV/AIDS followed by the importance of taking 
IFA supplementation and how to take it. However, more 
than 30% of ANC providers reported not providing counsel-
ing on the importance of reducing workload, dietary advice 
neither on specific foods to gain weight. As also reported 
in other LMIC countries,32 few mentioned potential side ef-
fects of IFA as well as reasons and how to take IFA while 
about one pregnant woman out of two benefited from gen-
eral nutrition counseling in Brazil34 and Tanzania.35 

Our study has several strengths that should be highlight-
ed. First, the use of existing national standards as the basis 
for the analysis of the offer of services is new. Other stud-
ies22,36 on the same topic have rather used standards that 
were set by a group of practitioners or were international 
standards. We have also used tools that have been devel-
oped to assess the implementation of international stan-
dards9,11,18,37 and were contextualized to Senegal. To our 
knowledge, it is also the first time that nutrition services of-
fered during ANC are investigated in an African country. 

This study has also some limitations that need to be rec-
ognized. First, the small sample size is a limitation to the 
extrapolation of our results to other regions of Senegal. In 
addition, some elements of the structure component of the 
Donabedian model were not investigated such as financing 
which could have impacted the offer of nutrition services 
given the implementation of the National Results-Based 
financing programme which provides rewards to health 
providers for the achievement of specific health targets for 
ANC.20 Another limitation was the strike of health care staff 
which has led to the postponing of the data collection and 
to the reorganization of the study logistics. Moreover, be-
sides conditions of the health facility and availability of 
materials, equipment and other inputs, information on the 
offer of nutrition services was reported by ANC providers 
which may not entirely reflect the reality. The outcomes 
component also deserves to be examined. 

CONCLUSIONS 

Using the Donabedian model, we aimed to assess elements 
relevant to the structure and the process components of the 
offer of nutrition services during ANC in health facilities 
located in the Kolda region, Senegal. Besides some limita-
tions with regards to the access to equipment and mate-
rial, health facilities were conducive to the offer of nutri-
tion services. Almost all providers had the initial qualifi-
cation required by national standards to offer ANCs. Nev-
ertheless, improving nutrition capacities of ANC providers 
is commended to enable them to provide nutrition services 
which are crucial for the outcome of the pregnancy. Next 
step will be to get a deeper knowledge on the process com-
ponent but also of the outcome aspect of the Donabedian 
model, in order to have a better appreciation of the quality 
of nutrition services. 
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