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Tea consumption has been linked to iron de�ciency anemia in several clinical trials. Lifestyle and 

dietary habits are important diagnostic considerations in this type of disease, and the 

consumption of caffeine-containing beverages can play a signi�cant role. Objectives: To 

assess the prevalence of iron de�ciency in relation to tea or coffee consumption among female 

university students. Methods: This cross-sectional study was conducted with 150 female 

students from the University of Lahore, selected via purposive sampling. Data were collected 

using a structured questionnaire comprising 25 items related to iron de�ciency, dietary habits, 

and tea/coffee consumption patterns. Results: All participants reported regular consumption 

of tea or coffee. Key �ndings indicated that 88 (58.7%) participants experienced headaches 

when not consuming these beverages, 141 (94%) consumed them frequently, and 41 (27.3%) 

reported a constant desire to consume them. Notably, 49 (32.7%) felt tired without tea/coffee, 

and only 31 (20.7%) consumed these beverages with a meal. Furthermore, 27 (18%) participants 

reported feeling anemic, and 97 (64.7%) consumed dietary iron supplements less than 1-2 times 

daily. Common triggering factors after consumption included anxiety (71.3%), digestive issues 

(53.3%), and irregular menstrual cycles (98%). Conclusions: The study concludes that regular 

consumption of tea or coffee, particularly with meals, is a leading factor associated with iron 

de�ciency risk among female university students. A notably low intake of dietary iron 

supplements further exacerbates the prevalence of iron de�ciency anemia (IDA) in this 

population.

Iron de�ciency anemia (IDA) represents a major global 

health challenge, characterized by reduced hemoglobin 

levels and red blood cell counts that fail to meet 

physiological needs. As the most prevalent form of anemia, 

IDA arises when insu�cient iron availability compromises 

hemoglobin synthesis, impairing oxygen transport and 

manifesting in symptoms such as fatigue, weakness, and 

shortness of breath [1, 2].  The global scope of iron 

de�ciency is staggering, affecting approximately one-third 

of the world 's  population [3].  The World Health 

Organization estimates that nearly two billion people 

worldwide are anemic, with iron de�ciency responsible for 

approximately 50% of these cases [4, 5]. Regional 

disparities are pronounced, with the highest prevalence 

rates observed in South Asia and Central and West Africa. 

In Pakistan, the National Nutrition Survey (2011-2012) 

revealed alarming rates of IDA, affecting 40-70% of 

children under �ve years and 18.1% of non-pregnant women 

of reproductive age [6, 7]. The consequences of untreated 

IDA are profound and far-reaching, including reduced 
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c o g n i t i v e  f u n c t i o n ,  c o m p r o m i s e d  g r o w t h  a n d 

development, diminished work capacity, and overall 

impaired quality of life [8]. While iron de�ciency prevention 

strategies include consumption of iron-rich foods and 

vitamin C to enhance absorption [8], certain dietary 

components can signi�cantly inhibit iron uptake. Among 

these, tea and coffee present particular concern due to 

their widespread consumption and potent inhibitory 

properties [9]. These beverages contain polyphenols, 

primarily tannins and oxalates, that bind dietary iron and 

form insoluble complexes, reducing absorption by up to 

39% when consumed with meals. The effect is particularly 

pronounced for non-heme iron from plant sources, though 

heme iron from animal products is also affected [10, 11]. In 

Pakistan, tea consumption is deeply embedded in cultural 

practices, with approximately 91% of the population 

preferring tea over other beverages, while coffee 

consumption averages 0.8 kg per person annually [12, 13]. 

The tradition of consuming tea with meals is particularly 

concerning from a nutritional perspective, as this timing 

maximizes the inhibitory effect on iron absorption [14]. 

Recent evidence con�rms that tea consumption with 

meals reduces iron absorption, while coffee consumption 

exceeding three cups daily has been linked to iron 

de�ciency in pregnant women [15, 16]. Despite the high 

prevalence of both tea consumption and iron de�ciency in 

Pakistan, limited research has explored this relationship 

within the speci�c context of female university students. 

This population represents a vulnerable group due to their 

reproductive age and potential for increased iron demands. 

With black tea consumption in Pakistan projected to 

increase from 172,911 tons in 2022 to 250,755 tons by 2027, 

understanding the impact of this dietary habit on iron 

status becomes increasingly urgent [13]. 

Despite the high prevalence of iron de�ciency anemia (IDA) 

and the widespread consumption of tea and coffee in 

Pakistan, limited empirical research has examined their 

relationship among female university students. Most 

existing studies focus on pregnant women or general 

reproductive-age populations, with insu�cient attention 

to young adult students who are at increased nutritional 

risk. Furthermore, local evidence exploring beverage 

consumption patterns alongside iron supplementation 

behaviors remains scarce. Therefore, there is a need to 

investigate this association within the university setting to 

generate context-speci�c data for targeted nutritional 

interventions. This study addresses this knowledge gap by 

investigating the prevalence of iron de�ciency in relation to 

tea and coffee consumption patterns among female 

university students in Pakistan, providing evidence to 

This cross-sectional study was conducted among 150 

female students at the University of Lahore to assess the 

prevalence of iron de�ciency in relation to tea and coffee 

consumption. Study was conducted from January 2023 to 

June 2023. Ethical consent was obtained from University 

of Lahore, and prior written informed consents were taken 

from all the study participants. The sample size was 

calculated using an online sample size calculator.  

Participants were selected using a purposive sampling 

technique, with inclusion criteria encompassing healthy 

females aged 18-30 years who consumed a minimum of half 

a cup of tea or coffee daily. Exclusion criteria included 

unwillingness to participate, non-consumption of tea or 

coffee, age outside the speci�ed range, and presence of 

any diagnosed medical condition. Data were collected 

through a structured questionnaire designed to gather 

information on demographic characteristics, tea and 

coffee consumption patterns, dietary habits, and potential 

symptoms related to iron de�ciency. The collected data 

were analyzed using SPSS version 24.0.

inform targeted interventions and nutritional education 

programs. This study aimed to assess the prevalence of 

iron de�ciency in relation to tea or coffee consumption 

among female university students. 

M E T H O D S

R E S U L T S

All of the participants consume tea or coffee regularly in 

their diet (Table 1). 
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Table 1: Consumption of Tea or Coffee Regularly in the 

Dietaracteristics of the Study Participants (n=460)

Sr. No.
Consumption of Tea or Coffee Regularly in

the Diet of the Respondent
Frequency (%)

1 Yes 150 (100%)

Past 4 weeks, consumption of coffee or tea with a meal 

among female university students. Out of 150 participants, 

31 consume tea or coffee with a meal, 71 sometimes 

consume tea or coffee with a meal, and 48 don't consume 

tea or coffee with a meal (Table 2). 

Table 2: Consumption of Tea or Coffee with a Meal During the Past 

Four Weeks Among Female University Students

Sr. No.
Past 4 Weeks, Consumption of Coffee or

Tea with a Meal
Frequency (%)

All of the time

Some of the time

None of the time

Total

1

2

3

4

31 (20.7%)

71 (47.3%)

48 (32.0%)

150 (100.0%)

Out of 150 participants, 27 participants feel anemic, 48 

sometimes feel anemic, and 75 don't feel anemic (Table 3). 



The �ndings of this study demonstrate a strong 

association between regular tea and coffee consumption 

and indicators of iron de�ciency among female university 

students in Pakistan. These results align with recent 

international evidence. A previous study reported that 

reproductive-aged women who regularly consumed tea or 

coffee had a 1.7-fold higher risk of iron de�ciency 

compared to non-consumers [17]. Furthermore, our 

observation that 68% of participants consumed these 

beverages with meals (sometimes or always) is concerning, 

as an earlier study found that tea intake even one-hour 

post-meal signi�cantly inhibits iron absorption, though 

less than concurrent consumption [18]. The low prevalence 

of iron supplement use (36.7%) among our participants is a 

major contributor to iron de�ciency and mirrors and aligns 

w i t h  p r ev i o u s  � n d i n g s ,  w h e r e  i n a d e q u a te  i r o n 

supplementation was also a key risk factor for anemia [19]. 

The high frequency of self-reported anemia symptoms 

(50%) corresponds with evidence of higher anemia 

prevalence among tea-drinking pregnant women 

compared to non-tea drinkers [20]. Moreover, the 

remarkably high rate of menstrual irregularities (98%) 

following tea or coffee consumption aligns with recent 

endocrinological research suggesting that elevated 

polyphenol intake may in�uence estrogen metabolism and 

menstrual cyclicity [21]. This study has some limitations. 

Self-reported data may be subject to recall and social 

desirability bias, and the cross-sectional design limits 

causal inference. Moreover, purposive sampling restricts 

generalizability to all female university students. Despite 

these limitations, the �ndings highlight the need for 

nutritional education on the timing of tea and coffee intake 

and the importance of iron supplementation. Future 

D I S C U S S I O N
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Table 4: Awareness Regarding the Effect of Excessive Tea or 

Coffee Consumption Leading to Iron De�ciency Among Female 

University Students

Sr.
No.

Excessive Consumption of Tea or Coffee
May Lead to an Iron De�ciency in the

Respondent

Frequency
(%)

1

2

3

No

Yes

Total

44 (29.3%)

106 (70.7%)

150 (100.0%)

Out of 150 participants, 55 use iron supplements, whereas 

95 don't use iron supplements (Table 5). 

Table 5: Use of Iron Supplements Among Female University 

Students

Sr. No. Use of an Iron Supplement Frequency (%)

1

2

3

No

Yes

Total

95 (63.3%)

55 (36.7%)

150 (100.0%)

As the result shows, after consumption of tea or coffee out 

of 150, 107 respondents feel anxiety, 122 respondents feel 

insomnia, 80 respondents experience digestive issues, 79 

respondents feel addiction, 127 respondents experience 

rapid heart rate, 98 respondents do not feel fatigue, 90 

respondents do not experience headache, 76 respondents 

feel dehydrated, 147 respondents experience irregular 

menstrual cycle (Figure 1). 

Figure 1: Distribution of Trigger Factor After Consuming Tea or 

Coffee Among Female University Students

Out of 150 participants, 97 consume a dietary supplement 

of iron less than 1-2 times daily, whereas 20 consume 2-3 

times daily (Figure 2). 

Figure 1: Daily Consumption of Dietary Supplement of Iron

Table 3: Frequency of Feeling Anemic During the Past Four Weeks 

Among Female University Students

Sr. No. Past 4 Weeks, Feel Anemic Frequency (%)

All of the time

Some of the time

None of the time

Total

1

2

3

4

27 (18.0%)

48 (32.0%)

75 (50.0%)

150 (100.0%)

Out of 150 participants, 106 know that excessive 

consumption of tea or coffee may lead to iron de�ciency, 

whereas 44 don't think of it (Table 4). 



longitudinal and intervention studies using biochemical 

assessments are recommended to clarify the relationship 

between beverage consumption and iron status.

This study is limited by its cross-sectional design, which 

prevents causal inference, and reliance on self-reported 

data that may introduce recall bias. The use of purposive 

sampling from a single university also restricts 

generalizability to broader populations. Future research 

should incorporate longitudinal or interventional designs 

with biochemical assessments such as serum ferritin and 

hemoglobin levels to establish stronger evidence. 

Expanding studies across multiple institutions and regions 

would further strengthen understanding and support the 

development of evidence-based nutritional policies.

All authors approved the �nal manuscript and take 

responsibility for the integrity of the work.
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All the authors declare no con�ict of interest.

In conclusion, the high prevalence of regular tea and coffee 

consumption, particularly with meals, is signi�cantly 

associated with iron de�ciency risk among female 

university students. The widespread practice of 

consuming these beverages alongside meals, combined 

with insu�cient iron supplementation, exacerbates the 

population's vulnerability to iron de�ciency anemia. These 

�ndings underscore the critical need for targeted 

nutritional education programs to promote safer 

consumption habits and improve iron intake. Addressing 

these modi�able dietary factors is essential for reducing 

the burden of iron de�ciency in this demographic.
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