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Energy and Macronutrient Intake among 
Women of Reproductive Age in Northern 
Tanzania: Baseline Findings from the FRESH 
End-to-End Evaluation 

Introduction 

In Tanzania, unhealthy diets are a major contributor to non-communicable diseases such as 
obesity, hypertension, and diabetes [1]. Tanzanian diets are generally cereal-based and low in 
fruit and vegetables (F&V) and animal sourced foods [2,3]. With rising incomes, consumption 
of energy-dense processed and ultra-processed foods has increased, reaching 694 kg/year 
per adult in 2019 [4]. Among women of reproductive age (WRA), daily energy intake is also 
increasing. Although nationally representative data are lacking, individual studies indicate an 
increase over time from 1,347 kcal/day in 2014 to 1,631 kcal/day in 2015/16 and 2,174 kcal/day 
in 2022 [5–7]. 

The CGIAR Research Initiative on Fruit and Vegetables for Sustainable Healthy Diets 
(FRESH), now under the CGIAR Science Program on Better Diets and Nutrition (BDN), uses 
an end-to-end approach, described in more detail in Research Brief 1, that combines demand, 
food environment, and supply interventions to increase desirability, affordability, accessibility, 
and availability of F&V [8]. 

In Tanzania, an ongoing impact evaluation is testing the effectiveness of this end-to-end 
approach in improving F&V intake and vegetable production across 33 villages in the Arusha 
and Kilimanjaro regions [8]. In this research brief, we describe baseline findings on the energy 
and macronutrient intake among WRA in the study area. 

Methodology 

Baseline data were collected between October 2023 and January 2024 from 2,604 WRA (15-
49 years of age), with a brief two-week pause over the Christmas and New Year holidays. 
Randomly sampled WRA were eligible for the survey if they lived in one of the 33 study villages, 
had a biological child aged 10-14 years, and provided informed consent. Research Brief 1 
provides additional details on how villages and households were selected for the study [8]. 

In the analyses presented here, we used data from 2,594 WRA for whom we had dietary intake 
data. These data were collected using a quantitative multi-pass 24-hour dietary recall. Twenty 
percent of women were interviewed a second time (repeated recall) on a non-consecutive day 
to account for day-to-day variation in dietary intake. Quantities consumed were converted to 
energy and macronutrient intake using the Tanzanian food composition table, supplemented 
with other sources as necessary. Women who consumed <500 kcal/day or >6000 kcal/day 
were excluded from the analyses due to suspected under-reporting or over-reporting, 
respectively. Usual energy and macronutrient intake were estimated using the National Cancer 
Institute methodology, using data from both the first and second recalls [9]. Detailed 
descriptions of the diet data collection procedures, data processing, and data analyses are 
available elsewhere [3].  

Using a structured questionnaire, we collected data on women’s socio-economic and 
demographic characteristics. We assessed household food security using the FAO Food 
Insecurity Experience Scale [10]. Household wealth quintile was derived from a household 
wealth index calculated using principal components analysis based on 12 assets and seven 

https://www.cgiar.org/initiative/fruit-and-vegetables-for-sustainable-healthy-diets-fresh/
https://www.cgiar.org/initiative/fruit-and-vegetables-for-sustainable-healthy-diets-fresh/
https://www.cgiar.org/cgiar-research-porfolio-2025-2030/better-diets-and-nutrition/
https://hdl.handle.net/10568/138874
https://hdl.handle.net/10568/138874
https://doi.org/10.1016/j.tjnut.2025.11.008
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housing characteristics. All data were collected in Kiswahili using SurveyCTO on Android 
tablets.  

We first present women’s socio-economic and demographic characteristics. We then present 
women’s usual intake of energy and macronutrients (carbohydrates, fat, protein, and dietary 
fiber) overall and by woman’s age, education, household food security status, and household 
wealth quintile. We tested for differences across groups using t-tests, considered significant at 
p<0.05. Differences were reported as nutritionally meaningful if they were statistically 
significant and were larger than the following cut-offs: (1) 100 kcal/day in energy intake, 
corresponding to ~5–7% of average energy intake, (2) 25 g/day in carbohydrate intake, 
equivalent to 100 kcal/day of energy intake, (3) 5 g/day in protein intake, corresponding to ~20 
kcal/day of protein, (4) 10 g/day in fat intake, corresponding to ~90 kcal/day, and (5) 5 g/day in 
dietary fiber intake, representing ~20% of the WHO-recommended daily intake of ≥25 g/day. 

Results 

Socio-economic and demographic characteristics 

Women in our sample were, on average, 38 years old; nearly one-half were between 30 and 
39 years old (Table 1). Two-thirds of women had completed primary education, and 15% had 
completed at least some secondary or higher education. One-fifth of women were lactating, 
and 4% were pregnant at the time of the interview. Approximately one-third of households were 
food secure, and another one-third were severely food insecure. 

Table 1. Women’s socio-economic and demographic characteristics (N=2,594)  

Socio-economic and demographic characteristics Mean ± SD or % 

Woman’s age (years) 38.3 ± 6.2 

Woman’s age group  

20-29 years 8% 

30-39 years 48% 

40-49 years 44% 

Woman’s education  

None/incomplete primary 19% 

Primary complete 66% 

Any secondary/higher 15% 

Physiological status   

Non-pregnant/non-lactating 76% 

Pregnant 4% 

Lactating 19% 

Household food security   

Food secure 37% 

Mild food insecurity 15% 

Moderate food insecurity 17% 

Severe food insecurity 32% 

Household wealth  

Wealth index  0.0 ± 2.4 

Lowest wealth quintile 20% 
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Energy and macronutrient intake 

Women consumed 2,415 kcal/day on average (Table 2), with no meaningful variation by age 
group. Daily energy intake also did not vary between non-pregnant/non-lactating women 
(2,371 kcal/day) and pregnant women (2,283 kcal/day). However, lactating women consumed 
250 more kcal/day than non-pregnant/non-lactating women (p<0.01), with a mean usual 
energy intake of 2,621 kcal/day. Women with any secondary or higher education consumed 
156 more kcal/day on average (p=0.04) than women with no or incomplete primary education. 
Women in food secure households consumed 335 more kcal/day on average (p<0.01) than 
women in severely food insecure households. Further, women in wealthier households 
consumed more calories than women in less wealthy households, with a difference of 276 
kcal/day between the lowest and highest wealth quintiles (p<0.01). Overall, the mean usual 
energy intake increased across household wealth quintiles, ranging from 2,250 kcal/day in the 
lowest quintile to 2,526 kcal/day in the highest quintile (p<0.01). The mean energy intake also 
increased as household food security improved, ranging from 2,265 kcal/day among women 
in severely food insecure households to 2,601 kcal/day among women in food secure 
households (p<0.01). Carbohydrates and fat were the primary sources of energy, contributing 
62% and 25% of energy intake, respectively (Table 2).  

Table 2. Women’s usual energy and macronutrient intake (N=2,594)  

Macronutrient Mean ± SE 
Percentage of 

energy intake 

Energy (kcal/day) 2415 ± 29  

Carbohydrates (g/day) 397 ± 5 62% 

Fat (g/day)  72 ± 2 25% 

Protein (g/day) 65 ± 1 10% 

Dietary fiber (g/day) 43 ± 1 3% 

 

Women consumed an average of 397 g/day of carbohydrates, 72 g/day of fat, 65 g/day of 
protein, and 43 g/day of dietary fiber (Table 2). We found no differences in usual intake of 
macronutrients by women’s age. Usual macronutrient intake did not differ between pregnant 
and non-pregnant/non-lactating women. Lactating women had significantly higher intake of all 
macronutrients compared to non-pregnant/non-lactating women, consistent with their higher 
energy intake.  

Carbohydrate intake was lower among women with any secondary or higher education 
compared to women with no or incomplete primary education (p<0.04) (Figure 1). Dietary fiber 
intake also decreased with increasing education (p<0.01), whereas fat intake was higher 
among more educated women (p<0.01). Protein intake did not vary by women’s education 
level (Figure 1).  

There were no meaningful differences in intake of carbohydrates or dietary fiber by household 
food security level (Figure 2). Daily fat and protein intake decreased with increasing food 
insecurity. Women in food secure households consumed 10 additional grams of protein per 
day compared to women in severely food insecure households (p<0.01). We also found a 24 
g/day difference in fat intake between women in food secure households (84 g/day) and 
women in severely food insecure households (60 g/day) (p<0.01).  

In addition, women’s intake of carbohydrates did not vary by household wealth, but protein, 
fat, and dietary fiber intake did (Figure 3). Protein intake increased with wealth quintile, ranging 
from 61 g/day among women in the lowest wealth quintile to 68 g/day among women in the 
highest wealth quintile (p<0.01). Fat ranged from 58 g/day to 89 g/day among women in the 
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lowest and highest wealth quintiles respectively (p<0.01). Dietary fiber intake decreased with 
wealth, ranging between 45 g/day among women in the lowest wealth quintile and 39 g/day 
among women in the highest wealth quintile (p<0.01). 

 

Figure 1. Women’s mean usual macronutrient intake by education status (N=2,594) 

 

 

Figure 2. Women’s mean usual macronutrient intake by household food security status 
(N=2,594) 
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Figure 3. Women’s mean usual macronutrient intake by household wealth quintile (N=2,594) 

 

Key messages  

• The usual energy intake of 2,370 kcal/day among non-pregnant, non-lactating WRA was in 
line with the Tanzanian Food Based Dietary Guidelines (FBDG), which recommend daily 
energy intake of 2,300 for this group [11]. Pregnant women’s usual energy intake of 2,283 
kcal/day was ~400 kcal/day (or ~15%) less than the national recommendation of 2,624 
kcal/day for pregnant women. Likewise, lactating women’s usual energy intake of 2,621 
kcal/day was ~200 kcal/day (or ~7%) less than the national recommendation of 2,822 
kcal/day for this group.  

• Usual protein intake among WRA was generally higher than recommended in the Tanzanian 
FBDG: 65 g/day in our sample versus 41 g/day recommended for non-pregnant, non-
lactating WRA [11]. In addition, we found that usual protein intake was above the 41 g/day 
recommendation for all subgroups we examined.  

• The usual fat intake of 72 g/day we documented was substantially higher than the 55 g/day 
recommended in the Tanzanian FBDG for the general population [11]. The highest intake 
was observed among women in wealthier and food secure households, and among the 
most educated women. The highest fat intake of 89 g/day (or 62% above the FBDG 
recommendation) was observed among women in the wealthiest households.  

• Women’s usual dietary fiber intake was in line with recommendations: 43 g/day in our 
sample versus 39 g/day recommended for the general population [11]. Usual dietary fiber 
intake decreased with household wealth, but did not vary meaningfully by any of the other 
socio-economic characteristics we examined.  

• The higher usual energy, protein, and fat intakes among the most educated women and 
among those living in wealthier and more food secure households suggest that women with 
more resources consume more.  

• Overall, we found no meaningful differences in women’s usual energy and macronutrient 
intake by women’s age. 
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