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Introduction: Maternal and child malnutrition is a worldwide public health problem with short, medium, and long-term adverse consequences for both mother and child. In Mexico, maternal and child malnutrition represents a serious public health problem that must be urgently addressed. In this context, Primary Health Care (PHC) plays an important role in the prevention, detection, monitoring, and treatment of the different forms of maternal and child malnutrition. Assessing the quality of nutritional care offered at this level of care is necessary in order to improve it; however, there are no indicators for the evaluation of this quality. Therefore, this study aimed at developing a set of indicators to assess the quality of maternal and child nutritional care at PHC.

Methods: We developed indicators for different stages of life: preconception, pregnancy, infancy, and preschool age. A systematic review of the literature on clinical guidelines for the prevention, diagnosis, and treatment of the different forms of malnutrition was carried out; the recommendations of the guidelines evaluated with good quality were extracted.

Results: Based on these recommendations, 22 indicators were constructed. A pilot study was carried out to validate the indicators and 16 indicators were selected to assess the maternal and child nutritional care at PHC.
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Introduction

Maternal and child malnutrition remains a global health problem. The coexistence of undernutrition and obesity increases not only the risk of maternal morbidity and mortality but also impacts the fetal growth and development with short and long-term consequences (1). As reported by the Global Burden of Disease Study 2019, maternal and child malnutrition (including low birth weight, short gestation, child growth failure, suboptimal breastfeeding, and low intake of micronutrients), represents one of the two leading level 2 risk factors for the lose of disability-adjusted life years (2).

In Mexico, based on the 2020 National Survey of Health and Nutrition about COVID-19 (3), 76% of women of reproductive age (20–49 years) had excess weight (overweight/obesity). Both conditions increase the risk of pregnancy-related complications and adverse long-term consequences for both the offspring and the mother (4). Regarding malnutrition in children under 5 years of age, 13.9% had stunting while the national prevalence of overweight and obesity was 8.4%; both prevalences were higher in rural areas (18.5 and 8.5%, respectively). In addition, only 28% of infants received exclusive breastfeeding for 6 months (3). Improving women’s health and nutritional status through prenatal care during preconception, pregnancy and postpartum is critical for ensuring positive short and long-term outcomes for both, the mother and child (5).

Primary health care (PHC) aims to ensure the highest possible level of health and wellbeing of an individual and populations; it ranges from health promotion, prevention, treatment, rehabilitation, and palliative care (6). It has been shown that PHC is the most efficient and effective strategy to improve the health of populations, and nutrition care is a critical component of PHC (6, 7). To address malnutrition in all its forms, a life-course approach is necessary and should be a central part of PHC (7). Therefore, PHC is essential to reduce and prevent all forms of maternal and child malnutrition and the nutritional care offered at this level must be of high quality (8).

Currently, there are essential nutritional actions addressed to eradicate maternal and child malnutrition in all its forms. Despite the proven knowledge, most countries have failed to reach their targets, sometimes due to the lack of coverage but also for neglecting specific goals. The nutritional interventions that are cost-effective and group-focused must be prioritized, considering the social context and the economic resources of each entity. In addition, for the improvement of the quality of care, it is necessary to reduce the gap between the scientific evidence, the politics and governance, and the resources destined to the centers of primary care (9–11).

According to the World Health Organization (WHO), the quality of care is defined as the degree to which health services for individuals and populations increase the likelihood of desired health outcomes, and this must be according to the best evidence-based professional knowledge (12). In the field of nutrition, there is no consensus on defining the standards and indicators to evaluate the quality and performance of nutritional care (13, 14). Some researchers have evaluated the quality of nutritional care at PHC using a conceptual framework developed to assess the quality of care in general (15).

Currently, there is limited information about the description and development of indicators for quality of nutritional care during preconception, pregnancy, postpartum, and infancy. In Mexico, all the efforts are focused on quality of care to identify obstetric risk factors without regard to nutritional care (16). It is important to provide support to governments and decision makers to integrate high-quality nutrition care into PHC and improve care for achieving interventions addressing maternal and child malnutrition.

Therefore, we aimed to develop and validate quality of care indicators for maternal and child nutritional care on PHC in the environment of the Mexican Health System. Having indicators that allow us to evaluate the quality of nutritional care in the aforementioned stages of life will allow us to identify improvement areas in the quality of care offered in PHC in Mexico.



Materials and methods

The development of the indicators to evaluate the quality of maternal and child nutritional care at PHC was carried out by following six steps. In Supplementary Figure 1 is shown the flowchart of the whole process of the development of the indicators.


Step 1. Systematic literature search

A systematic literature search was carried out in PubMed and websites for clinical practice guidelines, guidelines and position statements related to the prevention, diagnosis, and management of all forms of malnutrition during preconception, pregnancy, postpartum, and infancy and preschool children. To assess the quality of these documents, the methodology of the Appraisal Of Guidelines For Research and Evaluation II (AGREE II) (17) instrument was used. The search algorithms and limits for each life stage are presented in Supplementary Table 1. Subsequently, the recommendations for a specific stage of life related to the prevention, diagnosis, and management of malnutrition from the guidelines and documents with “acceptable quality” according to AGREE II instrument (17) were extracted.



Step 2. Construction of indicators to measure the quality of maternal and child nutritional care

The recommendations, based on the results of the systematic literature search, were reviewed by two researchers with experience in medical care at PHC. Recommendations whose measurement required information sources other than those existing in health units and those that involved care at a higher level than PHC were eliminated.

In order to reduce the number of recommendations while maintaining those with the highest degree of recommendation and measurement feasibility, a prioritization matrix was constructed. For this, we used the scoring system according to compliance with criteria based on the degree of recommendation, the feasibility of application, and ease of obtaining the sample necessary for measurement and relevance (Table 1).


TABLE 1    Scoring system used to build the recommendation prioritization matrix.
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The review was conducted in pairs by experts in quality of care and the disagreements were resolved through discussion and consensus. The values of each criterion were added to obtain a total score ranging from 0 to 12 points, considering the recommendation to be more useful when the score was higher. The highest scores were selected for each step of the care process (prevention, diagnosis, treatment, and follow-up) at each stage (preconception, pregnancy, postpartum, infancy, and preschool age).

The selected recommendations were reviewed by a group of experts in nutrition and quality of care to reduce the set to a manageable number for collecting information in the field and to be valid for the context of care in health services in Mexico.



Step 3. Technical sheet of quality indicators

For the development of the indicators, the methodology suggested by Saturno-Hernández (18) was followed, and the components of the indicators were reflected in standardized technical sheets (19) developed by the same author.



Step 4. Data collection instruments

Based on the structure of the indicators and their formulas, a data collection instrument was designed using Excel spreadsheets to facilitate its use in any electronic device.



Step 5. Pilot study

A pilot study was carried out to evaluate the reliability of the 22 indicators and the feasibility of their application. This study was performed in five PHC rural and urban units belonging to the Mexican Ministry of Health in the State of Mexico.

The clinical records and nutritional control cards were the inputs to obtain the necessary information to evaluate the indicators. Each indicator was evaluated by two independent researchers by reviewing a systematic random sample of 30 clinical records and nutritional control cards for each life stage (18).

The sampling was carried out through patient records on the Child Nutrition Status Control cards (SINBA-SIS-18-P) and Comprehensive Care for Pregnancy, Puerperium, and Lactation Period (SINBA-SIS-38-P) (19) from 2020 and 2021.



Step 6. Analysis and selection of indicators

The reliability of the indicators was evaluated by inter-rater agreement based on the results of the kappa adjusted for prevalence and inter-rater bias (PABAK). Indicators with a result equal to or greater than 0.4 were considered reliable, taking into account the Benchmark scale (20).

Feasibility was established based on the possibility of being measured through the available data sources in the medical units, recording the difficulties that arose during measurement.

Based on the reliability and feasibility results, the group of experts carried out a second prioritization exercise to keep a feasible number of indicators that would be manageable by health personnel.




Results


Selected recommendations

Of the 922 recommendations identified in this work, 124 were excluded (7 in preconception, 20 in pregnancy, 32 in postpartum, 42 in infancy, and 23 in preschool) since they were related to the second level of care or required information other than the available in health units. With the selected recommendations, 22 composite indicators were constructed and tested in the pilot study. Table 2 shows the 22 guideline-based quality indicators of maternal and child nutritional care at primary care with their main characteristics (name, type of indicator, description, and formula). The selected indicators were all process indicators since, as Donabedian (21) points out, this approach denotes what is really done in health care.


TABLE 2    Twenty two guideline-based indicators to assess the quality of maternal and child nutritional care at primary health care.
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Selected indicators

The reliability of the indicators obtained in the pilot study is shown in Table 3. For the preconception, no information was found in any of the five health centers evaluated in the pilot study; therefore, reliability could not be assessed. Similarly, no information was found on the following indicators: “Recommendation to reduce energy intake and fast food in infants with obesity,” “Follow-up of patients with malnutrition,” “Timely detection of risk factors for the development of iron deficiency anemia in patients under 2 years of age with malnutrition,” “Identification of risk factors for malnutrition in preschool children,” “Recommendation to reduce energy intake and fast food in preschool children with obesity,” and reliability could not be assessed.


TABLE 3    Reliability of the quality indicators of maternal and child nutritional care at primary care.
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Considering the aspects mentioned in “Materials and methods” section, we selected 16 indicators to assess the quality of nutritional maternal and child care at health units at PHC (Table 4). We decided to include indicators from the preconception stage (although no information was obtained) since it is a critical period that represents an opportunity to implement interventions aimed at improving the course of pregnancy and its results for the mother-child binomial (20).


TABLE 4    Final selected indicators to assess the quality of maternal and child nutritional care.
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Discussion

We carried out, for the first time in Mexico, a systematic and validated process for the development of indicators to assess the quality of maternal and child nutritional care at PHC that can be implemented within the Mexican health system.

The activities evaluated by the 16 selected indicators coincide with the recommended evidence-based nutrition actions over the life course by WHO (9) for improving maternal and child nutrition. The proposed indicators have the potential to identify areas of improvement in the process of nutritional care at PHC since they include the evaluation of actions related to the prevention and promotion, diagnosis, and treatment of the different forms of malnutrition in the period of preconception, pregnancy, postpartum, infancy, and preschool stage. Furthermore, the developed indicators incorporate key processes recommended in the construction of quality of care indicators (22, 23). In addition, it should be noted that their development is based on a rigorous methodology that includes the selection of recommendations with a high degree of evidence.

It is important to consider that the validation of indicators took place in a period in which Mexico and the entire world were in a pandemic due to SARS-CoV-2. The pandemic conditioned, on the one hand, the low demand for services due to confinement measures, the difficulties in transportation, or the fear of getting infected; and on the other hand, the decrease in the supply of health services. The health services that were the most affected by this situation were family planning, prenatal, obstetric, and postnatal care, newborn care, child care, adolescents, sexual, and reproductive health, chronic diseases, and nutrition programs. The latter were completely interrupted in some cases (24). As a result of this situation, an increase of up to 10% in acute malnutrition in the Latin American and Caribbean region has been estimated as a direct consequence of the decrease in maternal and child health care services (24, 25).

The principal limitation identified during the validation process was the inability to measure the feasibility of all indicators due to the lack of clinical records. Clinical records are the source documents for most studies on the health care process; however, it is important to be aware of the deficiencies that prevail in these records in clinical practice in general. Some authors point out that the lack of adequate clinical records is not incompatible with good clinical practice (21). Nevertheless, if the quality criteria evaluated in these records were sufficiently relevant for the adequate care of a certain health problem, this situation could be considered a factor of poor quality of care.

In the pilot study, neglect or even lack of clinical records was observed; this did not allow the evaluation of relevant aspects of the care process for the different forms of malnutrition. This lack of clinical records may be due to an omission of care activities carried out by health personnel, which could cause problems in monitoring the health status of health service users. The absence of clinical records is also evidence of the quality of the care process.

In addition, for some indicators, the number of medical records necessary to be able to estimate the reliability statistics was not completed. However, it was considered necessary to maintain some indicators that presented difficulties for their measurement, due to the relevance indicated by the scientific literature and the experts. For example, regarding the indicators of the preconception stage such as “Folic acid supplementation,” no records were found about patients who were planning a pregnancy; therefore, to assess the care provided to this group, alternative sources must be used, such as the registry of pregnant patients. Even though feasibility and reliability could not be evaluated in the indicators belonging to preconception, we decided to keep them in the group of the 16 final indicators due to the importance of the nutritional status at this stage in the course and outcome of pregnancy in both the mother and the offspring.

Despite the limitations, to our knowledge, this is the first effort to design and validate a systematic set of indicators to evaluate the quality of maternal and child nutritional care. We consider it relevant to have indicators that allow evaluating the quality of maternal and child nutritional care that make it possible to highlight areas of opportunity, variability of care, and progress in the improvement of care. This study provides a path to focus on quality-improvement initiatives within PHC. The 16 indicators developed were used to assess the quality of maternal and child nutritional care in health units of PHC in six states in Mexico. The results of this evaluation will be published shortly.



Conclusion

The systematic use of the 16 indicators at the PHC to monitor and evaluate the quality of maternal and child nutritional care could contribute substantially to improving the nutritional status during preconception, pregnancy, postpartum, infancy, and preschool stage at the individual and population level.
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Name of the indicator and PABAK (CI 95%) Number of clinical records Percentage compliance** (CI1 95%)
sub-indicator

Evaluator 1 Evaluator 2
Weight control strategies - 0 - -
Dietary recommendations - 0 - -
Physical activity/exercise - 0 - -
recommendations
Pharmacological treatment - 0 - -
recommendations
Surgical recommendations - 0 - -
Anthropometric evaluation - 0 - -
Folic acid supplementation - 0 - -
Glycemic control in pregnancy 1* (1.00-1.00) 33 0.0 (0.0-10.6) 0.0 (0.0-10.6)
Supplementation in pregnancy 0.87* (0.72-1.00) 46 8.7 (3.2-21.7) 6.5(2.0-19.1)
Folic acid 0.90 (0.79-1.00) 46 65.2 (50.0-77.9) 69.6 (54.3-81.4)
Vitamin D 0.87 (0.76-0.99) 46 8.7 (3.2-21.7) 6.5(2.0-19.1)
Anemia screening 0.60* (0.46-0.80) 44 29.5(17.6-45.1) 22.7(12.4-38.0)
Blood biometry request in the first 0.64 (0.49-0.78) 44 75.0 (59.6-85.9) 65.9 (50.3-78.7)
consultation
Blood count request around 28 week of 0.80 (0.64-0.99) 44 36.4 (23.2-52.0) 31.8(19.4-47.5)
pregnancy
Preeclampsia screening 0.60* (0.41-0.75) 36 30.6 (17.3-48.1) 33.3(19.4-50.9)
Blood pressure measurement 0.83 (0.64-1.00) 36 91.7 (76.1-97.4) 100.0 (90.3-100.0)
Application of urolabstix or general urine 0.72 (0.48-0.95) 36 36.1(21.7-53.6) 33.3(19.4-50.9)
test
Screening for risk factors for 1* (1.00-1.00) 26 3.8(0.5-25.4) 3.8(0.5-25.4)
preeclampsia
Adequate follow-up 0.65* (0.43-0.86) 51 33.3(21.5-47.7) 23.5(13.6-37.5)
Adequate number of medical 0.65 (0.43-0.86) 51 33.3(21.5-47.7) 23.5(13.6-37.5)
consultations
Recorded the patient’s weight at each visit 0.92 (0.81-1.00) 51 98.0 (86.6-99.7) 98.0 (86.6-99.7)
Nutritional evaluation and vitamin 0.54* (0.18-1.00) 13 15.4 (3.1-51.0) 7.7 (0.8-46.9)
supplementation in adolescent
pregnancy
Nutritional diagnosis 0.54 (0.18-1.00) 13 38.5 (14.6-69.5) 30.8 (10.2-63.5)
Folic acid and iron prescription 0.84 (0.51-1.00) 13 30.8 (10.2-63.5) 38.5(14.6-69.5)
Guidance on techniques for effective 1* (1.00-1.00) 9 0.0 (0.0-33.6) 0.0 (0.0-33.6)
latching, breast massage and milk
expression
Guidance on postpartum weight control 0.56* (0.12-1.00) 9 33.3(8.1-73.8) 11.1 (0.9-62.9)
Nutritional and physical activity 1* (1.00-1.00) 8 0.0 (0.0-36.9) 0.0 (0.0-36.9)
recommendations
Nutritional recommendations 0.75 (0.16-1.00) 8 25.0 (4.1-72.4) 12.5(0.9-68.1)
Physical activity recommendations 1 (1.00-1.00) 8 0.0 (0.0-36.9) 0.0 (0.0-36.9)
Promotion of exclusive breastfeeding, 0.83* (0.65-1.00) 24 8.3(1.9-30.2) 16.67 (5.9-38.9)
continued breastfeeding and
complementary feeding
Promotion of exclusive breastfeeding in 0.67 (0.44-0.99) 24 41.67 (22.9-63.1) 50.0 (29.7-70.3)
children under 6 months
Promotion of continued breastfeeding 0.92 (0.74-1.00) 24 29.2(13.7-51.5) 33.3(16.7-55.5)
after 6 months and up to 2 years
Complementary feeding recommendation 0.75 (0.56-1.00) 24 58.3(36.9-77.1) 45.8 (26.3-66.8)
from 6 months of age
Assessment of nutritional status 0.86* (0.65-1.00) 28 7.1(1.6-26.3) 7.1(1.6-26.3)
Dietary history 0.64 (0.41-0.94) 28 28.6 (14.3-48.9) 25.0 (11.8-45.3)
Social and economic history 0.79 (0.54-1.00) 28 42.9 (25.2-62.5) 39.3(22.4-59.2)
Anthropometric measurements 0.78 (0.54-1.00) 28 67.9 (47.5-83.1) 64.3 (44.1-80.4)
Nutritional diagnosis 0.57 (0.25-0.89) 28 67.9 (47.5-83.1) 67.9 (47.5-83.1)
Recommendation to reduce energy - 0 - -
intake and fast food in infants with
obesity.
Follow-up of patients with malnutrition - 0 - -
Timely detection and identification of - 0 - -
risk factors for the development of iron
deficiency anemia in patients under 2
years of age with malnutrition
Physical activity and nutritional 1* (1.00-1.00) 6 0.0 (0.0-45.9) 0.0 (0.0-45.9)
recommendations
Physical Activity/Exercise 1(1.00-1.00) 6 0.0 (0.0-45.9) 0.0 (0.0-45.9)
recommendations
Nutritional recommendations 0.67 (0.19-1.00) 6 16.7 (0.9-81.4) 0.0 (0.0-45.9)
Preschool children with anthropometric 0.67* (0.19-1.00) 6 16.7 (0.9-81.4) 0.0 (0.0-45.9)
assessment
Identification of risk factors for - 0 - -

malnutrition in preschool children

Recommendation to reduce energy - 0 - -
intake and fast food in preschool

children with obesity

PABAK, kappa adjusted for prevalence and inter-rater bias. The indicators are in bold letters and the sub-indicators that compose them are in normal letters. *Indicator is reliable.
“*Percentage of compliance with the indicators found by each evaluator in the review of clinical records.
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A. Grade of recommendation

- Grade of recommendation A, B, strong recommendation
- Grade of recommendation C, D, regular recommendation
- Grade of recommendation E, good practice point, weak
recommendation

- The degree of recommendation is not specified

B. Feasibility of application (the score was assigned based on the
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- Non-specialized knowledge
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C. Sample necessary for the measurement, the score was assigned as

follows:

- There is a census

- A subsample can be easily identified based on existing records, that
is, the target groups have been identified in a card holder or similar
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- A complex subsample can be identified based on existing records,
but a subgroup is required to be identified from a card rack or similar
source

- There is no specific record in the unit

D. Relevance, the score was assigned based on the sum of the
following criteria:
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- Involves complications or death if the activity is not performed

- High degree of recommendation
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