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Abstract 
Objectives: To investigate lipid and diabetic profiles of school teachers in 
Kabul, Afghanistan, who face food insecurity, and examine the association of 
those with the teachers’ knowledge of non-communicable diseases (NCDs). 
Methods: A survey to examine biochemical indicators of NCDs (triglycerides 
(TG), total cholesterol (TC), high-density lipoprotein (HDL), hemoglobin 
A1c (HbA1c), blood pressure, height, weight, waist circumference), food in-
security, lifestyle and knowledge of NCDs was conducted among 600 school 
teachers. Analyses were made of biochemical indicators of NCDs, blood 
pressure, metabolic syndrome, obesity, and subject’s lifestyle in relation to 
food security and the subject’s knowledge of NCDs. Results: Thirty-nine 
percent of school teachers experienced food insecurity. The percentage of TC 
≥ 200 mg/dL; HbA1c ≥ 5.5%; hypertension and metabolic syndrome were 
20.2%, 29.7%, 32.2% and 33.7%, respectively. Food insecurity was associated 
with lower fruit and vegetable consumption and higher potato consumption. 
Food insecurity was associated with increased TC (AOR 2.03; 95%CI: 1.23 - 
3.34), decreased HDL (AOR 1.70; 95%CI: 1.12 - 2.58), increased HbA1c 
(AOR 1.73; 95%CI: 1.14 - 2.64), hypertension (AOR 1.68; 95%CI: 1.01 - 2.80) 
and diagnosis of metabolic syndrome (AOR 1.78; 95%CI: 1.18 - 2.68), after 
adjustment by demographic, socioeconomic and lifestyle variables. Among 
people living under condition of food insecurity, greater NCD knowledge was 
associated with smaller prevalence of TG ≥ 150 mg/dL, HDL < 40 mg/dL, and 
diagnosis of metabolic syndrome. Conclusions: Under conditions of food 
insecurity, diets have less variety and individuals are more likely to exhibit 
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biomedical risk factors of NCDs. Even under conditions of food insecurity, 
people with knowledge of NCDs may have better coping strategies for their 
choice of lifestyles and exhibited a lower percentage of risk factors of NCDs.  
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1. Introduction 

Food insecurity is defined as the lack of secure access to sufficient amounts of 
safe and nutritious food for normal growth and development and an active and 
healthy life [1]. Globally, 124 million people undergoing crises, emergencies, and 
famines are in need of urgent action against food insecurity [1]. Afghanistan is a 
country struggling with food insecurity as a consequence of long-term conflicts; 
its situation is regarded as extremely fragile [2] and expected to be exacerbated 
[1]. It is reported that 8 million people in Afghanistan (27% of the population) 
are very severe or severe food insecure and 5 million (17% of the population) are 
moderately food insecure [3]. Compared to 2011-2012 statistics showing 18% 
very severe or severe food insecure and 12.2% moderately food insecure, food 
insecurity in the country has become worse by 2017 [3]. Food insecurity still 
needs significant attention in Afghanistan, a country facing conflicts for more 
than 30 years. 

The health impact of food insecurity is not limited to malnutrition of children. 
Obesity and non-communicable diseases (NCDs) among children and adults are 
also related to food insecurity [4] [5]. Dietary quality is poor in households un-
der conditions of food insecurity, with reduced consumption of vegetables and 
fruits and increased consumption of energy-dense foods and carbohydrates [6] 
[7] [8] [9]. People living under conditions of food insecurity are less physically 
active [10] and experience more stress [11]. Some studies address associations 
between food insecurity and chronic diseases such as diabetes, hypertension, and 
cardiovascular disease, according to self-reported illness history [4]. However, 
only a limited number of studies reported results of biomedical indicators of 
NCDs in relation to food insecurity [12]. Therefore, studies analyzing both bio-
medical indicators of NCDs and of measurements of food insecurity need to be 
undertaken. 

Similar to other low- and middle-income countries, NCDs are leading causes 
of deaths of adult populations in Afghanistan [13]. The percentage of NCD-related 
deaths among people under the age of 60 in this country is reported to be the 
highest in the world [14]. A survey in Kabul City, Afghanistan, with 1172 adult 
subjects, reported that 57.5% were overweight or obese; 32.2% had high blood 
pressure (BP); 30.0% showed high total cholesterol (TC) and 41.0% showed high 
triglycerides (TG) [15]. There is a growing need of initiatives to prevent and 
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control NCDs in Afghanistan.  
School teachers can play a major role in health promotion and disease preven-

tion, with their positive and negative behaviors significantly affecting the beha-
viors of students [16]. Assessment of knowledge and practice of school teachers 
and measurements of biomedical indicators related to NCDs are regarded as 
providing baseline information in developing programs for school teachers to 
take a role of educating school children in health promotion and NCD preven-
tion. However, even those who teach in Kabul, the security conditions are still 
fragile, so many of them face food insecurity, and its consequences are concern-
ing.  

The objectives of this study were to investigate lipid and diabetic profiles of 
school teachers in Kabul, Afghanistan, who face food insecurity, and examine 
the association of those with the teachers’ knowledge of NCDs. 

2. Methods 
2.1. Research Setting 

This study was conducted in Kabul City, Afghanistan, in February 2017 in col-
laboration with the Department of Health Promotion of Ministry of Public Health 
(MoPH) and the Directorate of Physical Education and School Health of Minis-
try of Education (MoE), Afghanistan. Kabul City is the capital of Afghanistan 
and with estimated population of 4.1 million [17]. There were 270 public schools 
in Kabul City including elementary, secondary and high schools. School teachers 
are employed by the government. Schools in Kabul City already appointed 
teachers responsible for health education in individual schools. They are ex-
pected to play key roles to advance programs of prevention of diseases. However, 
teachers themselves did not have systematic training on NCDs. 

2.2. Study Subjects 

School teachers were invited from all public schools by invitation letters from 
MoPH and MoE addressed to headmasters of individual schools. Sample size 
was calculated to be 600, based on a marginal error of 4% and 95% confidence 
interval. Those who consented to participate in the study, voluntarily, were 
enrolled in the study until the number of participants reached 600. They were 
from a total of 210 schools, representing 77.8% of total number of public schools 
in Kabul City.  

2.3. Questionnaire Interview and Health Examination  

The study participants attended a face-to-face interview in a predefined venue 
with facilities for physical examination, blood sample collection and testing. 
Each interview took 20 - 30 minutes, followed by physical health examination 
and blood sample collection for biochemical examination. Interviewers partici-
pated in 2-days training for interviews. Questionnaire included demographic 
and socioeconomic characteristics of the subjects, food insecurity, lifestyles, and 
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knowledge about NCDs. Physical examination included measurements of weight, 
height, waist circumference (WC), systolic blood pressure (SBP), and diastolic 
blood pressure (DBP), by trained health workers. Ten ml intravenous blood 
samples were collected to measure TG, TC, high-density lipoprotein (HDL) 
cholesterol, low-density lipoprotein (LDL) cholesterol, and hemoglobin A1c 
(HbA1c). The lipid profile measured using a kit method on semi-automated 
clinical chemistry analyzer (Micro-lab 300), and HbA1c measured by fully au-
tomated Boronate affinity chromatography (Clover A1c) with measure time of 5 
minute and test range of 4% - 14%. 

2.4. Study Variables 
2.4.1. Demographic and Socioeconomic Variables 
The questions related to demographic and socioeconomic characteristics in-
cluded participants’ gender, age, marital status, level of education, household 
income and number of household members. Teaching subjects at school of par-
ticipants were also noted. The following categories were applied to individual 
variables: age, ≤30 or ≥31 years old; marital status, currently married or other; 
level of education, graduate of high school (12 years of education) or 2-year col-
lege (14 years of education) or college or university or higher degree schools; 
household monthly income, ≤10,000 Afghani (Afs) (≤150 USD) or 10,001 - 
20,000 Afs (150 - 300 USD) or >20,001 Afs (>300 USD), 1 Afs was equivalent to 
0.0150 USD as of January 2017); number of household members, ≤4 or 5 - 8 or 9 
- 12 or ≥13; and teaching subjects, science/social science/language/others.  

2.4.2. Food Insecurity Variables 
According to a measurement of food security developed by the Center for Dis-
ease Control, USA [18], household food insecurity was evaluated for 5 food 
groups by a question on worry for rice in the past 12 months. Worry for food 
was also asked for five food groups: rice, bread, vegetable, fruit, and meat with 
three different levels. A composite score, a sum of scores given to 5 items was 
created, the minimum and maximum values were 5 and 15. Cronbach’s alpha 
score was 0.826. Finally, a single score was developed as a proxy measure. Those 
answered “sometimes” or “always” worried about rice in the past 12 months 
were categorized as “food insecure” and “not at all” worried about rice in the 
past 12 months were categorized as “food secure”. 

2.4.3. Lifestyle Variables 
Questionnaires on lifestyle behaviors included questions related to the con-
sumptions of different foods (fruits; raw vegetables; cooked vegetables; red meat 
or chicken; processed, fried, or fast food; potatoes; soft drinks; beans; sweets; 
nuts) over the past 7 days, eating behaviors (eating breakfast every day, eating 
outside of home) and a question related to daily physical activities (walk or exer-
cise). Answers to food frequencies were taken by 5 responses (never/less often/1 
- 3 days per week/4 - 6 days per week/every day). According to the distribution 
of consumption of fruits, vegetables, beans and potatoes per week were catego-
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rized as consumption ≥4 days/week or <4 days/week. Responses to other items 
were categorized as ≥1 day/week or <1 day/week. Answers to the questions for 
eating behaviors were categorized yes vs. no. Level of physical activity was cate-
gorized ≥1 hour/day or <1 hour/day.  

2.4.4. Knowledge on NCDs Variables 
Questions related to knowledge about NCDs included five questions: general 
perception about NCDs, modifiable risk factors, indicator of BMI, physical ac-
tivity and second-hand smoke. A correct answer to each item was given a score 
of 1 and incorrect response was given a score of zero and then a total composite 
score was generated. The final scores were divided into two groups: high know-
ledge group with score of 4 or 5 and low knowledge group with other scores.  

2.4.5. Biomedical and Physical Indicators 
According to the results of physical examination and blood examination, the 
following categories were applied for biomedical and physical indicators. TG, 
≥150 mg/dL or <150 mg/dL; TC, ≥200 mg/dL or <200 mg/dL; HDL, <40 mg/dL 
or ≥40 mg/dL; HbA1c, ≥5.5% or <5.5%. Cut off point for HbA1c was decided 
according to a review of HbA1c and risk of diabetes and a study of sensitivity 
and specificity analysis of HbA1c and diagnosis of type 2 diabetes [19] [20]. 
“Hypertension” was defined as systolic/diastolic blood pressure ≥ 130/85 mmHg. 
“Central obesity” was defined as WC ≥ 80 cm for women and ≥94 cm for men. 
“Obesity” was defined as body mass index (BMI) ≥ 30. “Metabolic syndrome” 
was defined as satisfying three or more criteria of the followings: TG ≥ 150 
mg/dL, HDL < 40 mg/dL, HbA1c > 5.5%, “hypertension”, and “central obesity” 
[21].  

2.5. Analysis 

The chi-square test was used to compare household food insecurity status by 
demographic and socioeconomic characteristics, lifestyles and knowledge on 
NCDs. Multivariate logistic regression analysis was performed to investigate the 
associations between household food insecurity and biomedical and physical in-
dicators, including increased TG, increased TC, decreased HDL, increased 
HbA1c, hypertension, central obesity, obesity and metabolic syndrome, adjust-
ing for age, gender, household income, education, vegetable consumption, phys-
ical activity, NCD knowledge and teaching subjects. The results of the logistic 
regression analysis were presented with adjusted odds ratio (AOR), with 95% 
confidence interval (CI). Finally, independent associations between NCD know-
ledge and biomedical and physical indicators were examined in food insecure 
and secure group, separately, by multivariate logistic regression analysis. Data 
were analyzed using IBM SPSS version 23 for Windows (IBM, Armonk, NY). In 
all analyses, P < 0.05 was taken to indicate statistical significance. 

2.6. Ethics 

The study protocol was approved by the Institutional Review Board (IRB) of 
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Tokyo Medical and Dental University (M2016-212). Informed consent was ob-
tained from all participants; this research was conducted in accordance with the 
tenets of Declaration of Helsinki.  

3. Results  
3.1. Food Insecurity and Demographic and Sociodemographic  

Characteristics  

Among 600 school teachers, 234 (39.0%) were facing food insecurity. Mean and 
SD of food insecurity composite score for “food insecure” and “food secure” 
groups were 10.2 ± 2.2 and 6.5 ± 1.8. The participants ranged in age from 18 to 
66 years old and 69.3% of the subjects were females. Those who were aged 31 and 
above were 76.3%, and 79.7% were married. Subjects completed college/university 
or higher education were 35.5%, and subjects from household monthly income 
10,000 Afghani (150 USD) or less were 31.7%. Subjects with household members 
between 5 and 8 were 56.5%. Subjects who were teaching science at school were 
35.5%, those teaching languages were 28.7%.  

Table 1 shows prevalence of food insecurity by demographic and socioeco-
nomic characteristics of the subjects. Teachers 31 years and older and currently 
married were more likely to be food insecure (P = 0.03, P < 0.01, respectively). In 
relation to family size, although statistical significant difference in food security 
status by number of household members was not present, teachers from house-
holds with 13 or more number showed higher proportion of food insecurity. 
Prevalence of food insecurity was significantly different by household income 
level (P = 0.03). 

3.2. Food Insecurity and Lifestyle Practices and Knowledge  
Related NCDs 

Table 2 shows lifestyle behaviors and knowledge on NCDs of the study subjects 
in food insecure and secure conditions, separately. Food insecurity was signifi-
cantly associated with less frequent consumption of fruits (P < 0.01), raw and 
cooked vegetables (P < 0.01, respectively), red meat or chicken (P = 0.02), and 
nuts (P < 0.01), but significantly associated with more frequent consumption of 
potatoes (P < 0.01). Food insecurity was significantly associated with not eating 
breakfast every day (P < 0.01), and not eating outside of home (P < 0.01). There 
were no statistical differences observed in distribution of NCD knowledge score 
in food insecure and secure groups.  

3.3. Results of Physical and Biomedical Examination 

Overall prevalence of obesity (BMI ≥ 30) was 18.3% and overweight or obesity 
(BMI ≥ 25) was 58.3%. The prevalence of hypertension was 32.2%. The percen-
tage of participants with TG ≥ 150 mg/dL, TC ≥ 200 mg/dL, HDL < 40 mg/dL 
were 43.5%, 20.2% and 28.8%, respectively. The percentage of participants 
with HbA1c ≥ 5.5% or HbA1c ≥ 6.5% were 29.7% and 7.0%, respectively. The  
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Table 1. Prevalence of household food insecurity by demographic and socioeconomic 
characteristics of the study subjects, school teachers in Afghanistan (n = 600). 

 
n 

Household food security 
P-value 

Insecure (%) Secure (%) 

Gender     

Male 184 42.4 57.6 0.26 

Female 416 37.5 62.5 
 

Age (years)     

≤30 142 31.0 69.0 0.03 

≥31 458 41.5 58.5 
 

Marital status     

Currently married 478 42.5 57.5 < 0.01 

Other 121 24.8 75.2 
 

Level of education     

Graduate of high school 25 40.0 60.0 0.37 

Graduate of 2-year college 362 41.2 58.8 
 

Graduate of college/university or higher 213 35.2 64.8 
 

Household monthly income (Afghani)a     

≤10,000 190 43.2 56.8 0.03 

10,001 - 20,000 272 40.8 59.2 
 

>20,000 138 29.7 70.3 
 

Number of household members     

≤4 109 39.4 60.6 0.95 

5 - 8 339 38.6 61.4 
 

9 - 12 115 38.3 61.7 
 

≥13 37 43.2 56.8 
 

Teaching subjects     

Science 213 39.0 61.0 0.76 

Social science 59 33.9 66.1  

Language 172 38.4 61.6  

Others 156 41.7 58.3  

aAfghani = 0.015 USD, as of January 2017. 

 
Table 2. Lifestyle behaviors and knowledge on NCDs of the study subjects by household 
food insecurity, school teachers in Afghanistan (n = 600). 

 
n 

Household food security 

P-value Insecure 
(%) 

Secure 
(%) 

Food consumption per week 
   

 

Fruits     

<4 days 366 77.4 50.5 <0.01 

≥4 days 234 22.6 49.5  
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Continued 

Raw vegetables     

<4 days 263 54.7 36.9 <0.01 

≥4 days 337 45.3 63.1  

Cooked vegetables     

<4 days 402 73.5 62.8 <0.01 

≥4 days 198 26.5 37.2  

Red meat or chicken     

<1 day 93 19.7 12.8 0.02 

≥1 days 507 80.3 87.2  

Processed, fried, or fast food     

<1 day 221 40.8 34.4 0.12 

≥1 days 378 59.2 65.6  

Potatoes     

<4 days 391 57.3 70.2 <0.01 

≥4 days 209 42.7 29.8  

Soft drinks 
 

 
 

 

<1 day 536 89.7 89.1 0.79 

≥1 days 64 10.3 10.9  

Beans     

<4 days 489 78.6 83.3 0.15 

≥4 days 111 21.4 16.7  

Sweets     

<1 day 239 42.3 38.3 0.32 

≥1 day 361 57.7 61.7  

Nuts     

<1 day 394 73.1 60.9 <0.01 

≥1 day 206 26.9 39.1  

Eating behaviors     

Daily breakfast     

Yes 499 78.2 86.3 <0.01 

No 101 21.8 13.7  

Eating outside     

Yes 339 49.6 60.9 <0.01 

No 261 50.4 39.1  

Physical activity and exercise 
 

 
 

 

Walk or exercise per day     

<1 hour 330 59.4 52.19 0.08 

≥1 hour 270 40.6 47.81  

Knowledge about NCDs     

NCD knowledge score     

<4 479 78.6 80.8 0.53 

≥4 120 21.4 19.2  
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percentage of participants diagnosed as metabolic syndrome among participants 
was 33.7%. 

3.4. Food Insecurity and Biomedical and Physical Indicators  
Related NCDs  

Table 3 shows associations between biomedical and physical indicators, and 
food insecurity after adjustment of age, gender, household income, education, 
vegetable consumption, physical activity, NCD knowledge and teaching subjects. 
The percentage of subjects with elevated TC was 21.5% in the food insecure 
group and 11.9% in the food secure group. Higher TC was significantly asso-
ciated with food insecurity, after adjustment of other variables (AOR 2.03; 
95%CI: 1.23 - 3.34). The percentage of subjects with decreased HDL was 30.8% 
in the food insecure group and 21.1% in the food secure group. Lower HDL was 
significantly associated with food insecurity, after adjustment of other variables 
(AOR 1.70; 95%CI: 1.12 - 2.58). The percentage of subjects with increased 
HbA1c was 29.7% in the food insecure group and 20.6% in the food secure 
group. Higher HbA1c was significantly associated with food insecurity, after ad-
justment of other variables (AOR 1.73; 95%CI: 1.14 - 2.64). The percentage of 
subjects diagnosed as hypertension was 22.1% in the food insecure group and 
14.6% in the food secure group. Diagnosis of hypertension was significantly as-
sociated with food insecurity, after adjustment of other variables (AOR 1.68; 
95%CI: 1.01 - 2.80). The percentage of subjects diagnosed as metabolic syn-
drome was 36.0% in the food insecure group and 24.2% in the food secure 
group. Diagnosis of metabolic syndrome was significantly associated with food 
insecurity, after adjustment of other variables (AOR 1.78; 95%CI: 1.18 - 2.68). 
 

Table 3. Associations of biomedical and physical indicators related to NCDs and food insecurity, independent of demographic, 
socioeconomic characteristics, lifestyles and NCD knowledge. 

Biomedical and physical indicators n* 

Prevalence 

AOR (95% CI) P-value Among food 
insecure group (%) 

Among food  
secure group (%) 

TG ≥ 150 mg/dL 572a) 46.0 37.5 1.31 (0.92 - 1.87) 0.14 

TC ≥ 200 mg/dL 549b) 21.5 11.9 2.03 (1.23 - 3.34) <0.01 

HDL < 40 mg/dL 549b) 30.8 21.1 1.70 (1.12 - 2.58) 0.01 

HbA1c ≥ 5.5% 550c) 29.7 20.6 1.73 (1.14 - 2.64) 0.01 

BP ≥ 130/85 (hypertension) 491d) 22.1 14.6 1.68 (1.01 - 2.80) 0.04 

WC ≥ 94 cm for men;  
80 cm for women (central obesity) 

599 69.2 67.2 1.24 (0.80 - 1.92) 0.34 

BMI ≥ 30 (obesity) 599 20.9 16.7 1.32 (0.83 - 2.07) 0.24 

Metabolic syndrome 537e) 36.0 24.2 1.78 (1.18 - 2.68) <0.01 

*Number of participants included in statistical analysis. a)Excluded participants who are under drug treatment of hyperlipidemia; b)Excluded participants 
who are under drug treatment of hyperlipidemia or have cholesterol ≥ 240; c)Excluded participants who are under drug treatment of diabetes or HbA1c ≥ 
6.5; d)Excluded participants who are under drug treatment of hypertension or BP ≥ 140/90; e)Excluded participants who are under drug treatment of hyperli-
pidemia, diabetes or hypertension. AOR: adjusted odds ratio, adjusted by age, gender, household income, education, vegetable consumption, physical activ-
ity, NCD knowledge and teaching subject. TG = triglycerides; TC = total cholesterol; HDL = high-density lipoprotein; BP = blood pressure; WC = waist 
circumference; CI = confidence interval. 
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3.5. NCD Related Knowledge and Biomedical Indicators among  
Food Insecure and Secure Groups 

Table 4 presents associations between biomedical and physical indicators, and 
NCD related knowledge in food insecure and secure groups. Among people liv-
ing under condition of food insecurity, greater NCD knowledge was associated 
with smaller prevalence of TG ≥ 150 mg/dL, HDL < 40 mg/dL, and diagnosis of 
metabolic syndrome (P = 0.01, P = 0.03, P = 0.02, respectively), after adjustment 
of demographic, socioeconomic and lifestyle variables. However, under food se-
cure condition, none of the associations between NCD knowledge and biomedi-
cal or physical indicators were observed. 
 

Table 4. Associations of biomedical and physical indicators related to NCDs and knowledge on NCDs, independent of demo-
graphic, socioeconomic characteristics and lifestyles, in food insecure and secure groups. 

Biomedical and physical indicators n* 

Prevalence 

AOR (95%CI) P-value Among high knowledge 
(%) 

Among low knowledge 
(%) 

Food insecure       

TG ≥ 150 mg/dL 226a) 31.9 49.7 0.41 (0.20 - 0.84) 0.01 

TC ≥ 200 mg/dL 214b) 12.8 24.0 0.46 (0.17 - 1.20) 0.11 

HDL < 40 mg/dL 214b) 19.1 34.1 0.40 (0.17 - 0.91) 0.03 

HbA1c ≥ 5.5 % 212c) 22.7 31.5 0.62 (0.27 - 1.42) 0.26 

BP ≥ 130/85 (hypertension) 190d) 17.1 23.5 0.72 (0.26 - 1.97) 0.52 

WC ≥ 94 cm for men; 80 cm  
for women (central obesity) 

234 64.0 70.7 0.82 (0.36 - 1.88) 0.64 

BMI ≥ 30 (obesity) 234 24.0 20.1 1.81 (0.74 - 4.42) 0.19 

Metabolic syndrome 211e) 22.2 39.8 0.38 (0.16 - 0.87) 0.02 

Food secure       

TG ≥ 150 mg/dL 346a) 38.8 37.3 1.10 (0.63 - 1.95) 0.73 

TC ≥ 200 mg/dL 335b) 7.9 12.9 0.49 (0.18 - 1.35) 0.17 

HDL < 40 mg/dL 335b) 15.9 22.4 0.57 (0.27 - 1.21) 0.14 

HbA1c ≥ 5.5 % 338c) 25.0 19.3 1.31 (0.67 - 2.55) 0.44 

BP ≥ 130/85 (hypertension) 301d) 22.0 12.4 2.04 (0.94 - 4.45) 0.07 

WC ≥ 94 cm for men; 80 cm  
for women (central obesity) 

365 70.0 66.8 0.91 (0.46 - 1.82) 0.79 

BMI ≥ 30 (obesity) 365 17.1 16.6 0.97 (0.47 - 2.01) 0.94 

Metabolic syndrome 326e) 30.6 22.7 1.38 (0.72 - 2.63) 0.33 

*Number of participants included in statistical analysis. a)Excluded participants who are under drug treatment of hyperlipidemia; b)Excluded participants 
who are under drug treatment of hyperlipidemia or have cholesterol ≥ 240; c)Excluded participants who are under drug treatment of diabetes or HbA1c ≥ 
6.5; d)Excluded participants who are under drug treatment of hypertension or BP ≥ 140/90; e)Excluded participants who are under drug treatment of hyperli-
pidemia, diabetes or hypertension; AOR: adjusted odds ratio, adjusted by age, gender, household income, education, vegetable consumption, physical activ-
ity, and teaching subject. TG = triglycerides; TC = total cholesterol; HDL = high-density lipoprotein; BP = blood pressure; WC = waist circumference; CI = 
confidence interval. 
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4. Discussion 

The results of the present study indicated that more than one-third of school 
teachers in Kabul City lived under food insecurity and exhibited biomedical in-
dicators showing higher risk of NCDs. The food insecurity among school teach-
ers was more prevalent among those with higher age, married, and those with 
lower household income. Food insecurity was significantly associated with less 
consumption of fruits and vegetables. Food insecurity was significantly asso-
ciated with increased TC, decreased HDL, increased HbA1c, hypertension and 
metabolic syndrome. The results of our analysis also indicated that even among 
those who lived under food insecurity, significantly healthier lipid profiles and 
fewer diagnosis of metabolic syndrome were observed when their level of know-
ledge on NCD was high.  

4.1. Food Insecurity 

School teachers were not exception from facing food insecurity in Kabul City, 
Afghanistan. This study showed 39.0% of teachers faced with food insecurity, 
which is similar prevalence among general population. Although most of the 
teachers completed education at least 14 years, their daily life was threatened by 
inconsistent access to food. Afghanistan Living Condition Survey reported pre-
valence of food insecurity among school teachers as 45.3%, a little higher than 
the average of all occupational groups [3]. When health promotion program for 
children will be developed and school teachers will be asked to take roles in 
health education, school teachers who face with food insecurity themselves 
should be well considered.  

4.2. Lifestyle under Food Insecurity 

Reports from Vietnam, Lebanon, Portugal, and the US including people under 
fragile condition showed that individuals experiencing food insecurity have a di-
et with reduced variety, and consume fewer foods rich in fiber, antioxidants, and 
micronutrients including fruits and vegetables [7] [22] [23] [24]. Our study from 
Kabul, Afghanistan, also exhibited similar dietary pattern under food insecurity. 
A study performed in the US indicated a significant association between food 
insecurity and lower levels of physical activity [10]. Although statistically not 
significant, our study demonstrated that physical activity of participants from a 
food insecure condition is less frequent than those from a food-secure environ-
ment. In addition to the dietary and physical activity patterns under food inse-
curity, psychological stress affecting cardiovascular system [25], are also con-
cerning under food insecurity.  

4.3. Increased Risk of NCDs under Food Insecurity 

The results of biochemical and physical examination of 600 participants showed 
a high proportion of overweight, obesity and NCDs. The previous study con-
ducted in Kabul also found similar proportion of overweight and obesity, and 
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NCDs [15]. The finding of current study confirmed that food insecurity is an 
independent factor associated with unfavorable lipid and diabetic profiles, 
hypertension and metabolic syndrome. This result is particularly important be-
cause this is from an area facing a long-term conflict, where one third of the 
population are facing food insecurity. Most of the reports on food insecurity and 
NCD risk factors are conducted in high-income countries [12] [26] [27] [28] 
[29], or based on self-reported illness conditions [30] [31] [32], or showing 
mixed results [33] [34]. It should be noted that number of biomedical and phys-
ical indicators of NCDs are independently associated with food insecurity in 
Afghanistan. 

4.4. Potential Influence of Knowledge Related to NCDs to Reduce  
Risk 

Knowledge plays an important role in lifestyle-related diseases. The participants 
in the present study from the food insecurity group with good knowledge of 
NCD showed healthier lipid profiles and less metabolic syndrome. However, 
among those living under food secure condition, these associations were not ob-
served. These observations indicated that even when people are left under food 
insecure condition, if they have appropriate knowledge about NCDs, they could 
manage to keep a little better health condition with lower probability of NCDs. 
As a coping strategy, people from food insecure households relay on energy 
dense foods which are rich in carbohydrate and fat and reduce the consumption 
of expensive foods such as fruits [22]. People with a better knowledge about 
NCD, even under condition of food insecurity, may tend to select a healthier 
coping strategy as limiting consumption of carbohydrates, fats and salt, and in-
creasing consumption of vegetables and selecting to be more active. 

These results encourage to develop educational program to improve people’s 
knowledge on NCDs. A diabetes educational intervention to patients experienc-
ing food insecurity suggested significant improvement in diabetic control and 
efficacy [35]. In Afghanistan, where a large number of people are still facing food 
insecurity, health education program to improve knowledge on NCDs preven-
tion and control should be urgently developed.  

4.5. Strength and Limitations 

In contrast to other studies that relied on self-reported health status and illness 
history, the outcomes were measured objectively in the present study. We used 
HbA1c value as this test does not require fasting, and assesses the glycemic 
trends over the previous several months. Having the study sample from a specif-
ic group, teachers working at public schools, resulted in a reduction in variation 
in level of education and income among participants. This facilitated develop-
ment of a simplified model to examine associations between food insecurity and 
health indicators.  

As this was a cross-sectional study, we carefully discussed the associations of 
variables and not specifying causal relationships. The study was conducted in 
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winter. Percentage of food insecurity is reported to be high in winter season [3], 
therefore absolute prevalence of food insecurity should be interpreted carefully. 
Regarding the generalizability, the sample size was large and participants were 
from all 22 municipality districts of Kabul City, which has the largest population 
in Afghanistan and is comprised of people from different provinces and ethnici-
ty groups, however, caution is advised when generalizing the findings to the 
overall population.   

5. Conclusion 

Among teachers working in public schools in Kabul, Afghanistan, 39% reported 
that they were living under conditions of food insecurity. People under food in-
security had a smaller variety of foods in their diet, and they skipped breakfast at 
a higher rate than those living under food secure conditions. Afghan teachers 
under food insecurity were more likely to exhibit adverse lipid and diabetic pro-
files and to be diagnosed with hypertension or metabolic syndrome. Teachers 
living under food insecurity, but with good knowledge relating to NCDs, exhi-
bited healthier lipid profiles and fewer metabolic syndrome. In Afghanistan, 
where many people are still facing food insecurity, health education programs to 
improve knowledge on NCDs are needed, in addition to the continuous efforts 
to ensure food security to the population.  
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