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Abstract: Studies have shown that nutrition plays an important role in the pathophysiology of different health issues 
either physiological, or psychological. Nutrition is implicated in the development of health issues in different ways. The 
purpose of this mini review was to suggest a comprehensive model of nutrition, “What, When and for Whom Model of 
Nutrition”, in the light of existing literature. For this purpose, existing literature was explored to study the role of 
nutrition on mental health in perspective to, what type of nutrition, when it is consumed and/or who consumes it. 
Researchers concluded that it is not only what we eat affect the mental health, but when and whom it eats also affect 
the mental health. Author named this 3 Ws (What, When and Whom) Model of nutrition.
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Background: Nutrition is defined as the overall processes that how human obtain, metabolize food and use these food 
items to carry out their life activities. In other words, nutrition is the quantity and quality of food items that any 
individual receives. The body actually metabolize these food items to run the different functions of the body. These food 
items are carbohydrates, proteins, lipids, fiber, vitamins and minerals. Many studies have shown a connection between 
nutrition and physical health, however, few studies have indicated the connection  between nutrition and mental 
health issues including depression [1]. During the last decade, studies have shown that there are significant 
epidemiological studies on the importance of dietary patterns and mental health. Studies have indicated that diet is  
necessary for mental health as physical health and studies have also evidenced the role of nutrition in the 
management of mental health issues [2]. Various studies have indicated the importance of what nutrients and who 
consumes these nutrients on mental health. However, the behavior (when) of consuming these nutrients also impacts 
mental health.  Therefore, there is need to highlight that not only what nutrients and who consumes these nutrients 
affect health but behavior (when) of the consumption also affects the mental health. Researcher name this, What, 
When and for Whom model of nutrition, or 3Ws model of nutrition and it is explained with the following literature.
 
What nutrients and mental health 

What we eat is really important for health. The food may contain carbohydrates, proteins, fats, fiber, water, minerals 
and vitamins. A balance of these food constituents is critical and their alteration may be implicated in certain health 
issues. Not only physical issues but mental health issues including depression, schizophrenia are also linked with 
nutrition [3]. Data on many Asian and Western countries has shown that people are often deficient in various nutrients 
including minerals and vitamins and deficiency of these nutrition’s is linked with various mental disorders. [4]. 
Researches have evidenced that taking a balanced diet consisting of vital nutrients have shown positive impact on 
mental health [2].  Different nutrients have specific effects in mental health, like proteins have been implicated in brain 
functioning as many of the neurochemicals are proteins made up of specific amino acids i.e. tyrosine and tryptophan 
amino acid make neurotransmitters dopamine and serotonin respectively. Deficiency of these amino acids is 
responsible in low mood in the patients and excess may lead to brain damage [5]. Carbohydrates have been implicated 
in mood and behavior and studies have indicated that carbohydrates trigger the release of insulin hormone letting the 
sugars in the cells for energy. This also trigger the release of tryptophan amino acid in the brain which affect the level 
of neurochemical and positively influence performance [6]. Studies have shown highest levels of fats in the brain 
and are present in the neuronal membrane and majority of fats are polyunsaturated which obtain through the diet. 
Studies have indicated that diets deficient in polyunsaturated fatty  acids may lead to effect the function of brain [7].
In addition to above mentioned nutrients, vitamins and minerals have also been implicated in physical as well as 

mental health. Studies have showed that vitamin B12 is important in delaying the onset of dementia and thiamine is 
important in cognitive performance [8]. Deficiency of folic acid has been observed in the depressive patients [9]. Like  
vitamins, various mineral have also been observed critical in mental health. Low dietary calcium is associated with 
self-rated depression [10] and iodine deficiency may be responsible for brain damage [11]. Micronutrients have also been 
associated with mental health like chromium deficiency has shown link with depression [12]. Iron and zinc deficiency is 
also been associated with depression [8, 13]. Importance of Lithium in psychiatry is well known and its use has been 
implicated in managing depression,  aggression, and eating disorders [14]. Studies have evidenced that a diet rich 
in vitamin C may be an effective treatment of anxiety and improve academic performance in university students [15].

When we eat and mental health

It is not only important that what we eat but it is also important when we eat. So, the second W represent WHEN we 
eat. The concept of, “WHEN WE EAT” can be explained in different perspectives. In perspective to circadian rhythms, 
there is central master clock in hypothalamus responsible in the regulation of circadian rhythms. This clock also 
regulates different proteins and processes which actually follows daily variations of  such proteins and different 
processes including metabolism. It has been studied that at cellular levels, that different nutrients including glucose, 
thiamine, caffeine etc. can disturb the circadian rhythms of different processes [16]. So, if the food taken at certain 
circadian time, might have different effect on the physical parameters and may be responsible for development of 
psychobiological issues. Nutrients may have positive or negative effects on mental health depending on when we eat. 
Studies have shown that various nutritional components may affect negatively on the circadian system like caffeine 
may synchronize to new time zones after jetlag. So, circadian system has importance for nutritional science and may 
help reduce the burden of psychological issues and other chronic disorders [17]. This concept is also supported by the 
animal studies that circadian time of the food intake contributes in weight gain [18]. Such studies in human adults have 
shown that circadian timing also affects meal satiety i.e. food intake during night hours is less satiating and further 
leads to more caloric intake during the next day [19].

Who eat and mental health 
In addition to WHAT and WHEN the food is eaten, it is also import WHO eat the specific food. Study on the effect of 
caffeine in children has shown a remarkable effect on behavior and sleep problems are reported higher as compared 
to adults [20]. Even in pregnancy, higher levels of caffeine may be associated with delivering low birth weight infants [21]. 
Certain variety of fish like swordfish, containing high levels of mercury should be avoided in pregnancy, as it may lead 
to developmental problems in children [22]. Study on animals has shown that despite the beneficial effects of 
peppermint, its use might be implicated in low libido by decreasing testosterone levels in male rats [23] and it is 
suggested that men should consume peppermint in limited quantity.  Certain food additives like sodium benzoate and 
artificial food colors have been resulted in increasing hyper activity in children [24]. It is suggested that phytoestrogens 
may be implicated in feminizing effects in males [25]. Phytoestrogens are present in soy, flaxseeds, peaches, prunes, 
green beans and strawberries. In addition to above mentioned studies, there are other studies as well which support 
the 3Ws model of nutrition. Concluding this briefly, it is modeled that it does not only matter what we eat, it is also 
important when we eat and who eats. This model gives a health management approach in our daily lives. This model 
can be helpful for general physicians, nutritionists, health counsellors, clinical and nutritional psychologists. 
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items to carry out their life activities. In other words, nutrition is the quantity and quality of food items that any 
individual receives. The body actually metabolize these food items to run the different functions of the body. These food 
items are carbohydrates, proteins, lipids, fiber, vitamins and minerals. Many studies have shown a connection between 
nutrition and physical health, however, few studies have indicated the connection  between nutrition and mental 
health issues including depression [1]. During the last decade, studies have shown that there are significant 
epidemiological studies on the importance of dietary patterns and mental health. Studies have indicated that diet is  
necessary for mental health as physical health and studies have also evidenced the role of nutrition in the 
management of mental health issues [2]. Various studies have indicated the importance of what nutrients and who 
consumes these nutrients on mental health. However, the behavior (when) of consuming these nutrients also impacts 
mental health.  Therefore, there is need to highlight that not only what nutrients and who consumes these nutrients 
affect health but behavior (when) of the consumption also affects the mental health. Researcher name this, What, 
When and for Whom model of nutrition, or 3Ws model of nutrition and it is explained with the following literature.
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What we eat is really important for health. The food may contain carbohydrates, proteins, fats, fiber, water, minerals 
and vitamins. A balance of these food constituents is critical and their alteration may be implicated in certain health 
issues. Not only physical issues but mental health issues including depression, schizophrenia are also linked with 
nutrition [3]. Data on many Asian and Western countries has shown that people are often deficient in various nutrients 
including minerals and vitamins and deficiency of these nutrition’s is linked with various mental disorders. [4]. 
Researches have evidenced that taking a balanced diet consisting of vital nutrients have shown positive impact on 
mental health [2].  Different nutrients have specific effects in mental health, like proteins have been implicated in brain 
functioning as many of the neurochemicals are proteins made up of specific amino acids i.e. tyrosine and tryptophan 
amino acid make neurotransmitters dopamine and serotonin respectively. Deficiency of these amino acids is 
responsible in low mood in the patients and excess may lead to brain damage [5]. Carbohydrates have been implicated 
in mood and behavior and studies have indicated that carbohydrates trigger the release of insulin hormone letting the 
sugars in the cells for energy. This also trigger the release of tryptophan amino acid in the brain which affect the level 
of neurochemical and positively influence performance [6]. Studies have shown highest levels of fats in the brain 
and are present in the neuronal membrane and majority of fats are polyunsaturated which obtain through the diet. 
Studies have indicated that diets deficient in polyunsaturated fatty  acids may lead to effect the function of brain [7].
In addition to above mentioned nutrients, vitamins and minerals have also been implicated in physical as well as 

mental health. Studies have showed that vitamin B12 is important in delaying the onset of dementia and thiamine is 
important in cognitive performance [8]. Deficiency of folic acid has been observed in the depressive patients [9]. Like  
vitamins, various mineral have also been observed critical in mental health. Low dietary calcium is associated with 
self-rated depression [10] and iodine deficiency may be responsible for brain damage [11]. Micronutrients have also been 
associated with mental health like chromium deficiency has shown link with depression [12]. Iron and zinc deficiency is 
also been associated with depression [8, 13]. Importance of Lithium in psychiatry is well known and its use has been 
implicated in managing depression,  aggression, and eating disorders [14]. Studies have evidenced that a diet rich 
in vitamin C may be an effective treatment of anxiety and improve academic performance in university students [15].
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It is not only important that what we eat but it is also important when we eat. So, the second W represent WHEN we 
eat. The concept of, “WHEN WE EAT” can be explained in different perspectives. In perspective to circadian rhythms, 
there is central master clock in hypothalamus responsible in the regulation of circadian rhythms. This clock also 
regulates different proteins and processes which actually follows daily variations of  such proteins and different 
processes including metabolism. It has been studied that at cellular levels, that different nutrients including glucose, 
thiamine, caffeine etc. can disturb the circadian rhythms of different processes [16]. So, if the food taken at certain 
circadian time, might have different effect on the physical parameters and may be responsible for development of 
psychobiological issues. Nutrients may have positive or negative effects on mental health depending on when we eat. 
Studies have shown that various nutritional components may affect negatively on the circadian system like caffeine 
may synchronize to new time zones after jetlag. So, circadian system has importance for nutritional science and may 
help reduce the burden of psychological issues and other chronic disorders [17]. This concept is also supported by the 
animal studies that circadian time of the food intake contributes in weight gain [18]. Such studies in human adults have 
shown that circadian timing also affects meal satiety i.e. food intake during night hours is less satiating and further 
leads to more caloric intake during the next day [19].
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In addition to WHAT and WHEN the food is eaten, it is also import WHO eat the specific food. Study on the effect of 
caffeine in children has shown a remarkable effect on behavior and sleep problems are reported higher as compared 
to adults [20]. Even in pregnancy, higher levels of caffeine may be associated with delivering low birth weight infants [21]. 
Certain variety of fish like swordfish, containing high levels of mercury should be avoided in pregnancy, as it may lead 
to developmental problems in children [22]. Study on animals has shown that despite the beneficial effects of 
peppermint, its use might be implicated in low libido by decreasing testosterone levels in male rats [23] and it is 
suggested that men should consume peppermint in limited quantity.  Certain food additives like sodium benzoate and 
artificial food colors have been resulted in increasing hyper activity in children [24]. It is suggested that phytoestrogens 
may be implicated in feminizing effects in males [25]. Phytoestrogens are present in soy, flaxseeds, peaches, prunes, 
green beans and strawberries. In addition to above mentioned studies, there are other studies as well which support 
the 3Ws model of nutrition. Concluding this briefly, it is modeled that it does not only matter what we eat, it is also 
important when we eat and who eats. This model gives a health management approach in our daily lives. This model 
can be helpful for general physicians, nutritionists, health counsellors, clinical and nutritional psychologists. 
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